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Abstract  
Objectives: To describe the drug therapy problems (DTPs) identified for patients enrolled in an Appointment Based Model (ABM) for 
medication synchronization, describe the pharmacist-delivered clinical interventions, and assess what patient characteristics are 
associated with the number of DTPs identified.  
Methods: A cross-sectional chart review of 1 month of pharmacist notes for telephone ABM encounters at one independent 
community pharmacy in the Midwest U.S. was performed for a systematic random sample of patients active in the program during 
September 2017. Included patients were 18 years and older and took one or more synchronized medications. Data included months in 
the program, gender, age, insurance type, refill interval, medications (synchronized and total), DTP category, and intervention 
category. Descriptive statistics were calculated, and a multiple linear regression tested the association between patient characteristics 
and the number of DTPs identified.  
Results: The study involved 209 subjects, 54% women, with a mean age of 69.5 years and. The average number of medications 
synchronized was 4.7, the mean total number of medications was 6.3, and mean length of time in the program was 20 months. The 
DTPs (n=334) identified included needs additional drug therapy (43.1%), inappropriate adherence (31.4%), unnecessary drug therapy 
(15.0%), and adverse drug reaction (9.6%). The regression showed age and number of medications was positively associated with 
number of DTPs identified, but months enrolled was not.  
Conclusions: This ABM approach identified several hundred DTPs with corresponding interventions within a one-month period, 
suggesting that ABMs have a significant potential to improve patient care. The data also suggest that pharmacist interventions within 
an ABM program are valuable beyond the first few fills as patients move into maintenance use of their medications, especially for 
patients of advancing age and polypharmacy. 
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INTRODUCTION 

Polypharmacy (taking 4 or more medications) and the 
complexity of medication regimens can lead to adverse 
drug events and medication nonadherence.1,2 Such drug 
therapy problems (DTPs) are associated with significant 
avoidable health care utilization, morbidity, and mortality.3-

7 The identification of DTPs, including nonadherence, is a 

common process measure used for describing pharmacist 
interventions as a surrogate for primary outcomes that 
occur later in life.8-11  

Nonadherence is a complex phenomenon and there are 
many reasons why patients do not take their medications 
as directed.12 A report by the National Community 
Pharmacy Association (NCPA) estimated that 28% of 
patients fail to refill medications on time and of those, 34% 
listed their nonadherence reason as they “ran out”.13 To 
address patient issues of medication management and refill 
coordination, a set of services have been developed under 
the terms “Medication Synchronization” and the 
“Appointment Based Model” for refills.14 Medication 
synchronization is the process of aligning a patient’s refills 
to reduce the number of trips to the pharmacy. The 
appointment based model infers that the patient and 
pharmacist are having a clinically-focused discussion about 
the synchronized medications.14 

Initial claims-based analyses suggest these programs 
decrease the number of days patients go without their 
various medications through the aligning of their refills.15,16 
Patients that have their medications synchronized have 
been found to have higher levels of adherence, although 
evidence is lacking about the effect on clinical outcomes.17-

22 ABM and medication synchronization also have 
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purported benefits to the pharmacy related to workflow, 
inventory management, the increased revenues associated 
with additional fills, and payer incentives for improved 
adherence for certain medication classes.14,23-25 While the 
effect of ABM programs on adherence has been studied, 
less is known about the DTPs that can be identified by 
pharmacists as part of the process. 

Implementing ABM programs can be complicated and 
involving patients in high quality interactions requires 
deliberate effort.26,27 Pharmacies may struggle to identify 
drug therapy problems for refill prescriptions as part of an 
ABM program if they are not already proactively assessing 
patients for DTPs on a continuous basis.28 Delegating 
dispensing tasks to technicians, integrated electronic 
documentation, and continuous approaches to medication 
monitoring are emerging approaches that may facilitate 
ABMs for medication synchronization.29,30 The present 
study describes such an approach using a telephonically 
delivered ABM intervention supported by the pharmacy’s 
overall workflow designed to continually monitor 
medications and electronically document interventions. 

The objectives of the study were: To describe the drug 
therapy problems (DTPs) identified for patients enrolled in 
an Appointment Based Model (ABM) for medication 
synchronization and described the pharmacist-delivered 
clinical interventions. Also, to test if the duration of patient 
enrollment in a medication synchronization program 
impacts the number of DTPs identified.  

 
METHODS 

Study Design 

This study used a retrospective chart review of one month 
of the pharmacist notes documented in the pharmacy’s 
electronic documentation system as part of the pharmacy 
ABM for medication synchronization. The study pharmacy 
uses an electronic documentation system to maintain a 
record of pharmacist notes, prescriber communications, 
and other information about each patient. This includes 
encounters related to dispensing, appointment based 
medication synchronization, medication therapy 
management, and other notes. Such documentation 
facilitates the continuous medication monitoring approach 
to patient care.30 A clinical pharmacist had made the ABM 
assessments and interventions and a separate community 
pharmacy resident performed the abstraction. The 
pharmacy is located in the Midwest U.S. The study was 
granted an exempt status by the University IRB. 

ABM procedures 

Patients were enrolled into the medication synchronization 
program by recommendation from the pharmacist or 
another staff member. Interested patients discuss the 
process with the pharmacist and sign up for the service. 
The pharmacist performed a medication reconciliation to 
ensure active medications are synchronized. The 
pharmacist identified a synchronization date and partial fills 
were used to align medication quantities.  

For refills following the initial enrollment into the program, 
a telephone call was placed by a clinical pharmacist five 

days before the synchronization date to identify changes in 
therapy, adherence concerns, and adverse drug reactions. 
In this review, the pharmacist may identify DTPs related to 
both synchronized and non-synchronized medications. The 
clinical pharmacists were residency trained and perform 
other services such as medication reviews and disease state 
education. The pharmacy filled the patient's medications so 
they would be ready for pickup. This spacing allowed for 
time to contact prescribers for refill requests, order 
expensive medications, and ensure the needed quantity 
was on hand. The patient was then called again on the 
synchronization date by a pharmacy student, technician, or 
pharmacist to be notified the prescriptions were ready to 
be picked up. When picking up the prescriptions, the 
patient and pharmacist have another opportunity to 
discuss changes and concerns from the initial call or they 
could discuss new issues.  

Pharmacist identification of DTPs and interventions 

The residency trained pharmacist identified DTPs and made 
clinical interventions as part of the ABM program. 
Medication adherence was typically assessed using a 
multifactorial assessment and addressed using counseling, 
packaging, or requesting 90-day prescriptions.31 Needs 
Additional Drug Therapy often related to annual influenza 
vaccines. The statewide immunization registry was checked 
to identify if patients were due for other vaccinations. 
Medication Therapy Management was documented if a 
therapy need was identified (e.g. statin in diabetes). In such 
case, a note was faxed to the prescriber requesting to 
initiate a new medication. The clinical software also alerted 
high risk drug for patients over 65.32 In this case, the 
patient’s situation is reviewed and if appropriate following 
a discussion with the patient, a recommendation would be 
faxed to the prescriber. PDMP Evaluations were generally 
documented for new patients to the pharmacy or requests 
to pay cash. Other interventions were made and 
documented as appropriate. 

Patient selection 

A systematic random sampling approach was used to 
identify patients for the sample. Patients were selected if 
their synchronization date fell on an odd date in September 
2017. The odd dates were based on the result of a coin flip 
(odd versus even numbered day of the month). A sample 
was used to increase the feasibility of completing the 
analysis given the time available and was not expected to 
influence the interpretability of the results. Subjects also 
had to be ≥18 years-old and taking at least two 
synchronized medications.  

Variables abstracted 

An electronic form was utilized to collect data about drug 
therapy problems from both the pharmacy’s dispensing 
and clinical software. Information collected from the 
dispensing software included synchronization date, 
enrollment date, gender, age, insurance, refill frequency 
(30-90 days), number of medications synchronized, number 
of total active medications, and medication classes. Refill 
history was extracted from the dispensing software 
retrospectively covering a 90-day period, from August 1 - 
October 31, 2017, to find the total number of unique 
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medications. Synchronized medications were classified 
according to AHFS classification (E.g. vaccines, 
cardiovascular, central nervous system). DTP categories 
and pharmacist interventions were collected from the 
pharmacy’s clinical software dated September 1 through 
September 30, 2017. DTPs were classified based on the 
pharmacy’s clinical dispensing software (PharmClin, 
Integrated Pharmacy Solutions, Iowa City, IA, USA) 
categories. Demographic information for age, gender, 
insurance type, and synchronized medications was 
collected for those patients who were included in the 
sample. 

Statistical analysis 

Descriptive statistics were used to analyze drug therapy 
problems and pharmacist interventions. A multiple linear 
regression was used to test the influence of age, male 
gender, months enrolled in ABM, and number of 
medications synchronized on the number of DTPs identified 
during the September ABM encounter with the pharmacist. 

 

RESULTS  

There were 209 patients that met inclusion criteria and had 
their synchronization date on an odd numbered day in 
September 2017. The average age for the sample was 69.5 
years (range 29-97), and 54.1% were female (Table 1). 
Patients had on average, 4.7 (range 1-14) synchronized 
medications on their September 2017 synchronization date 
and 6.3 (range 1-20) unique total medications listed on 
their dispensing profile. The most common sync interval 
was 30 days. The most commonly synchronized medication 
(N=903) by class was cardiovascular medications, such as 
anti-hypertensives.  

Overall, 74.2% of ABM participants had at least one DTP 
identified during their encounter. In all, 365 medications 
(Table 2) were associated with 334 DTPs (Table 3). The 
most common medication classes associated with the DTPs 
were vaccines=97 and cardiovascular medications=89. The 
most common DTPs identified were needs additional drug 
therapy (43.1%), inappropriate adherence (31.4%), 
unnecessary drug therapy (15.0%), and adverse drug 
reaction (9.6%). The most common intervention 
documented was to address medication adherence, 
followed by recommending a vaccination.  

Table 1. Description of Study Sample (N=209) 

Characteristic N (%) or Range Mean (SD) 

Age (years) 29-97 69.5 (13.0) 

Gender   
Male 96 (45.9)  

Female 113 (54.1)  

Insurance   
No Insurance 2 (1.0)  

Medicaid 9 (4.3)  
Medicare Part D 102 (48.8)  

Private 96 (45.9)  

Duration Enrolled (months) 0-30 20.3 (8.9) 

Sync Interval (days)   
30 160 (76.6)  
60 4 (1.9)  
90 45 (21.5)  

Number of synchronized meds 1-14 4.7 (2.7) 

Number of total unique meds 1-20 6.3 (3.7) 

Number of DTPs identified 0—12 1.60 (1.76) 

Numbers may not sum to total due to missing data 

Table 3. DTPs identified and corresponding intervention category 

DTP Associated Intervention Frequency (%) 

Needs Additional Drug Therapy 144 (43.1) 

 
 

Annual influenza vaccine indicated/administered 96 (66.7) 

Prescription Counseling 27 (18.8) 

Supplementation Recommended 14 (19.7) 

Medication Therapy Management appointment scheduled and/or completed 7 (4.9) 

Inappropriate adherence 105 (31.4) 

 
 

Assess and address potential adherence Issue 104 (99.0) 

Medication Therapy Management appointment scheduled and/or completed 1 (1.0) 

Unnecessary Drug Therapy 50 (15.0) 

 Duplicate Therapy identified/ managed 50 (100) 

Potential Adverse Drug Reaction 32 (9.6) 

 
 

High Risk Drug for Patient >65yo assessed and managed 26 (81.3) 

Prescription Counseling 1 (3.1) 

Medication Therapy Management appointment scheduled and/or completed 1 (3.1) 

Address Adherence Issue 2 (6.3) 

Drug-Drug Interaction assessed, Managed 1 (3.1) 

Prescription drug monitoring program evaluation 1 (3.1) 

Dose Too Low 3 (0.9) 

 
 

Medication Therapy Management appointment scheduled and/or completed 2 (66.7) 

Prescription Counseling 1 (33.3) 

DTP: Drug Therapy Problem. 

Table 2. Medication classes associated with identified DTPs 

AHFS Medication Class 
Frequency 
(N = 365) 

Vaccines 97 

Cardiovascular Drugs 89 

Central Nervous System 55 

Anti-infective Agents 39 

Hormones & Synthetic Substitutes 38 

Gastrointestinal Drugs 10 

Respiratory Tract Agents 9 

Eye, Ear, Nose, & Throat Preparations 9 

Skin & Mucous Membranes 8 

Blood Formation, Coagulation, and Thrombosis 4 

Autonomic Drugs 4 

Electrolytic, Caloric, & Water Balance 2 

Vitamins  1 
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Nine patients were excluded from the regression due to 
missing date of enrollment. The regression (Table 4) 
explained 10.2% of the variation in the number of DTPs 
identified. Age and the total number of medications 
synchronized had significant positive associations with DTPs 
identified. The regression was also run for total 
medications rather than synchronized medications and 
yielded similar results. 

 
DISCUSSION 

The clinical pharmacist administering the telephone based 
ABM program identified and addressed at least one DTP for 
three quarters of the 209 patients seen in the study month. 
The most common interventions related to vaccination 
recommendation and administration, and adherence 
counseling. Other authors also have identified the need for 
vaccines as a potential intervention within a medication 
synchronization program.23,33 The periodic ABM 
interactions between a pharmacist and patient in the 
present study appear to be a promising opportunity for the 
pharmacist to engage in personal selling – a relational 
approach to identifying and meeting patient needs.34 
Utilizing active listening with patients enables the 
pharmacist to engage, interpret, and evaluate the patient’s 
drug therapy and overall health status.22  

The adherence counseling and support that was provided 
by the pharmacist during the appointments suggest there 
are adherence issues that are not related to the technical 
process of synchronizing medication refill dates. It appears 
that with ongoing monitoring, pharmacists can pick up on 
patterns in patient refill histories and investigate potential 
issues by asking questions to identify patient barriers to 
adherence. Studies suggest medication synchronization 
process of aligning refills and providing reminders leads to 
more frequent refills, but some of these studies are subject 
to selection bias and variable clinical contribution by the 
pharmacist.15,16,19,20,21,25,35 As a result, the impact of the 
pharmacist in appointment based models on outcomes like 
adherence and medication therapy goals is less clear. The 
present study and another by Andrews et al. suggest there 
is a benefit to having pharmacists regularly engage in 
clinically focused assessments as part of a continual 
appointment based model.17  

This study also provides some evidence for having the 
primary clinical ABM encounters occur over telephone and 
supplemented by the availability of the pharmacist when 
patients pick up their medications. This process is part of 
the study pharmacy’s overall approach to continually 
monitoring patient medications and documenting drug 
therapy problems.30 A comparison study by Barnes et al. 
suggested telephone and face-to-face ABM programs have 
similar effects on rates of medication refills, although it did 

not compare the rates or outcomes of clinical interventions 
by pharmacists.36 While telephone may have efficiencies, 
one article found it was difficult to enroll and maintain low-
income patients in a telephone-based medication 
synchronization program – a demographic that may 
especially benefit from regular conversations with a 
pharmacist as part of an ABM.19 More work is needed to 
better understand the content of the interactions, including 
the use of more rigorous research designs. It remains 
challenging to disentangle the pharmacist counseling 
component from the medication consolidation component 
of these programs.  

The present analysis also tested the influence of patient 
characteristics on the number of DTPs identified and found 
no association. Our initial hypothesis was that DTPs would 
be less frequent for patients enrolled in the ABM program 
longer. This, however, was not the case as DTPs continued 
to be identified for patients throughout the range of 
enrollment durations. The continued identification of DTPs 
suggests that issues may linger and require ongoing 
intervention such as belief-based nonadherence. 
Alternatively, new problems can arise as old issues are 
resolved. This pattern is consistent with progressive 
conditions like diabetes where new medications are added 
periodically to an increasingly complex regimen. A small 
study on the clinical benefits of medication synchronization 
on blood pressure control, however, did not show an 
effect.22 It was, however, beyond the scope of this cross-
sectional study to examine the acceptance of 
recommendations and follow these patients over time. 
Future research should follow a cohort of patients using 
factorial designs that pair medication synchronization with 
other pharmacy services such as disease state management 
and examine clinical endpoints in addition to process 
measures. As expected, the regression did show that age 
and number of medications was positively associated with 
DTPs identified. Older patients with polypharmacy may 
particularly benefit from participating in a clinically 
oriented ABM program. 

These findings have several implications. First, pharmacists 
may be missing opportunities to identify and manage DTPs 
if they simply synchronize patient medications and do not 
continually monitor the medication therapy of patients 
enrolled in a medication synchronization service. This is 
consistent with Hinson et al. who suggest ABM may 
improve quality measures and the original premise of the 
appointment based model.14,23 Second, this study echoes 
Luder et al. by providing additional support that an 
appointment-based model can be used to identify patients 
that need vaccines, such as for seasonal influenza or herpes 
zoster.33 It is established that medication synchronization 
increases refills for enrolled patients. The next frontiers are 
to test the impact of pharmacist clinical interventions as 

Table 4. Influence of patient characteristics on the number of DTPs identified 

Variable B Std. Error P 

(Constant) -0.675 0.649 0.300 

Gender 0.078 0.233 0.739 

Age 0.024 0.009 0.009 

Months Enrolled -0.019 0.014 0.185 

Total # Active Meds 0.150 0.033 <0.000 

Multiple linear regression: r
2 

0.131 F=7.324 p<0.001 
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part of ABM programs and their effect on clinical 
outcomes. This could involve pairing the service with 
disease state management type interventions and 
assessing using factorial experimental designs.  

Limitations 

This was a cross sectional analysis of systematic random 
sample of patients in the ABM program. Patients were not 
included in the analysis if they did not have an entry for 
their synchronization. There were many DTPs associated 
with the need for vaccination given that influenza season 
was approaching. It is possible that this is a seasonal effect 
and a different cross-section during a different time of year 
would yield different results. More work is needed to test 
such a seasonal difference. The authors made their best 
effort to categorize the medications for their most common 
use, but this was not validated for each patient. It also was 
beyond the scope of this project to analyze the acceptance 
rate of interventions by the patient and, or the prescriber. 
The cross-sectional nature of the analysis also did not allow 
assessing if DTPs were carried forward. 

 

CONCLUSIONS 

Using an ABM of medication synchronization that involved 
a clinical pharmacist routinely assessing patient drug 
therapy led to the identification of an average of 1.6 DTP 
per interaction, the most common being the need for 
additional therapy such as vaccines. The data also 
suggested that DTPs can be identified and interventions can 
be made whether the patient is just starting with 
synchronization or if they have had been participating in 
the service for multiple years.  
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INTRODUCTION 

Pharmacists working in outpatient settings are in a prime 
position to improve pediatric vaccination rates by 
recommending, administering, or educating families and 
patients about vaccines. Pediatric vaccination rates are less 
than optimal in the United States (U.S.), many falling short 
of the goals set forth by Healthy People 2020, which may 
be contributing to pediatric morbidity and mortality.1 For 
the 2018-2019 influenza season, less than half of children 
indicated for vaccination with the influenza vaccine were 
vaccinated by December and 101 influenza-associated 
pediatric deaths have occurred as of April 2019.2,3 For the 
adolescent population, fewer than 50% received the 
complete series of the human papillomavirus (HPV) vaccine 
in 2017 and this same demographic had the lowest 
influenza vaccination rate of all pediatric age groups at 
47.4% in the 2017-2018 influenza season.4,5 

As more than 90% of the U.S. population lives within two 
miles of a community pharmacy, pharmacies present an 
accessible option to improve pediatric vaccination rates 
and capacity.6 Beyond location, community pharmacies 
offer parents and patients a number of other convenience-

related benefits, including extended hours of operation, no 
need for appointments, and locations outside of healthcare 
facilities.7-9 Moreover, these conveniences may be 
especially helpful for routine adolescent vaccinations that 
require multiple doses at differing intervals, including the 
HPV and meningococcal vaccines, or for non-routine 
pediatric vaccinations that are not typically stocked in 
physician offices, such as travel vaccines or the 
pneumococcal polysaccharide vaccine.10 Though literature 
regarding the effectiveness of pediatric vaccination 
interventions by community pharmacists is notably lacking, 
studies have consistently demonstrated improved adult 
vaccination rates with community pharmacy 
involvement.11-16 States with pharmacist vaccination 
authority overall have higher adult influenza vaccination 
rates than those without.15 One could expect similar 
success of improving vaccination rates in the pediatric 
population with increased authority for pharmacists.  

The Pediatric Pharmacy Advocacy Group (PPAG) released a 
position paper in 2018 outlining recommendations for 
increased authority, documentation, advocacy, and 
continuing education (CE) for pharmacist-administered 
pediatric vaccines.17 The recommendations focus on 
pharmacist and student pharmacist ability to administer 
influenza, pneumococcal, meningococcal, and HPV vaccines 
to pediatric patients. Despite advocating for pharmacist 
involvement in administering vaccines to pediatric patients 
across all practice sites, the position paper did not discuss 
how best to implement this service and how student 
pharmacists should be trained to administer pediatric 
vaccinations within Doctor of Pharmacy (PharmD) 
curricula.17 This article will discuss the implementation of 
the PPAG position paper recommendations, including key 
barriers in outpatient settings and potential strategies to 
successfully incorporate the recommendations into 
practice. Although other barriers may exist, this article will 
discuss the regulatory, attitudinal, and logistical barriers 
associated with pharmacist-administered pediatric vaccines 
in outpatient settings. 
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BARRIERS TO PHARMACIST-ADMINISTERED 
VACCINES IN OUTPATIENT SETTINGS AND 
POTENTIAL SOLUTIONS 

Regulatory barriers 

The PPAG position paper summarizes state-based 
regulations regarding pharmacist authority to administer 
pediatric vaccines; therefore, these regulations will not be 
extensively discussed in this piece.17 In short, the 
regulations for pharmacist-administered pediatric vaccines 
vary significantly according to state. Many states have 
certain age restrictions for pediatric patients, only give 
authority for certain vaccines (i.e., influenza vaccine), or 
may only be administered by a pharmacist via prescription. 
In fact, very few allow pharmacists to administer any 
vaccine to any pediatric patient via prescriber protocol.18 
Moreover, student pharmacist authority to vaccinate 
pediatric patients cannot be assumed based on the 
authority for pharmacists. Since publication of the position 
paper, however, states continue to propose and pass 
legislation to expand pharmacist authority to administer 
pediatric vaccines highlighting the need to educate and 
train student pharmacists on administering pediatric 
vaccines.19,20 Currently, only three states (Connecticut, 
Florida, and Vermont) do not allow pharmacists to 
administer any vaccine to a pediatric patient, suggesting 
that the vast majority of students will enter into practice 
with the authority to administer pediatric vaccines.18 As 
such, Schools of Pharmacy should prepare their students 
for this practice because some students may relocate to a 
state where pharmacists have authority to administer 
pediatric vaccines or the legislation in that particular state 
may change, as evidenced by the trend over the past two 
decades of increased pharmacist authority to administer 
vaccines.21  

Presently, under the direct supervision of a pharmacist, 
student pharmacists have varied authority to vaccinate 
pediatric patients.18 The American Pharmacist Association 
Pharmacy-Based Immunization Delivery Program, which 
the majority of Schools of Pharmacy use to train student 
pharmacists, focuses on the practical administration of 
vaccines to adults only.22 For pediatric vaccines, students in 
the program are trained only on immunization schedules 
and vaccine drug information, but do not practice pediatric 
injection technique. Therefore, student pharmacists may 
possess low baseline levels of confidence and comfort in 
administering pediatric vaccines, which was reported in a 
majority of students surveyed at one School of Pharmacy.23 
To increase confidence and comfort, Schools of Pharmacy 
should offer opportunities, as state legislation allows, for 
student pharmacists to train in pediatric vaccine 
administration. Experiential pharmacy education and 
service learning present opportunities to incorporate 
hands-on pediatric vaccine practice. Outside of coursework, 
states should expand student pharmacist authority to 
administer pediatric vaccines to gain practice-based 
experience, as was recently done in the state of 
Wisconsin.24  

Attitudinal Barriers 

Physician and parental attitudes may add an additional 
barrier for pharmacist-administered pediatric vaccines, 
regardless of legislative authority. Pediatricians surveyed in 

one study agreed that community pharmacies offer non-
traditional delivery sites that could increase vaccination 
rates, but they expressed concerns about decreased 
opportunities for follow-up care and lack of comfort with 
pharmacists administering vaccines to their patients.25 
Another study reported pediatricians and family medicine 
physicians’ concerns about inaccurate or incomplete 
vaccination records.26 Additional evidence suggested that 
physician buy-in with pharmacist-administered HPV 
vaccination was higher with family medicine physicians 
than with pediatricians, suggesting that family medicine 
clinics may be more conducive to expanded pharmacist-
administered pediatric immunizations.27 Community 
pharmacists could begin by collaborating with physician 
offices to offer subsequent doses of a vaccine series (e.g., 
HPV, meningococcal) to patients who received the first 
dose at their providers’ office. Such collaborations would 
allow the physicians to keep the adolescent well-child visit 
while also promoting receptivity among physicians and 
enabling the follow-up dose(s) to be at the convenience of 
the patient in a community pharmacy setting. In the 
ambulatory care setting, post-graduate training or board 
certification in ambulatory care or pediatrics may improve 
physician comfort with pharmacist-administered pediatric 
vaccines. Moreover, the creation of a pediatric 
immunization delivery program for pharmacists could 
improve physician receptivity, as well as improve comfort 
and confidence for pharmacists and student pharmacists 
alike. Additional evidence on the impact of pharmacist 
involvement on pediatric health outcomes is likely to 
further increase physician receptivity of the expansion of 
pharmacist-administered pediatric vaccinations. 

At the parent level, previous studies have reported that 
fewer than half of parents are willing to bring their child to 
be vaccinated by a pharmacist, although this percentage 
may be higher for parents of adolescents, with a large 
majority of parents in one study endorsing pharmacist-
administered HPV vaccination.27-29 Parental concerns may 
reflect a lack of awareness of pharmacist authority to 
administer vaccines or perceptions that physician offices 
are safer places for vaccination.28,30 Indeed, Shah et al. 
reported that parents who expressed higher satisfaction 
with their pharmacies and higher belief in pharmacist 
competence were significantly more likely to endorse 
pharmacist-administered HPV vaccines.27 Although beyond 
the scope of this article, vaccine hesitancy among parents is 
another major contributing factor to suboptimal pediatric 
vaccination rates, in which pharmacists could play a key 
role in educating and debunking myths associated with 
vaccines.31,32 Evidence suggests that increasing parental 
familiarity and experience with pharmacist-administered 
vaccinations through advocacy may effectively improve 
parental buy-in.33 

Logistical barriers 

Missed opportunities for vaccination are a clinically 
relevant risk factor for pediatric patients in the U.S. and 
preliminary studies suggest that pharmacists can reduce 
missed vaccination opportunities and vaccine errors in the 
pediatric ambulatory care setting.34-36 One study comparing 
two pediatric clinics in a health-system setting found a 
significantly reduced number of missed vaccine 
opportunities and vaccine-related error rates in the clinic 
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with a pharmacist compared to the clinic without a 
pharmacist.35 Furthermore, in a study of pharmacist 
involvement on an adult primary care team, the pharmacist 
significantly improved immunization rates for influenza and 
tetanus-diphtheria-acellular pertussis vaccines by 
performing an immunization needs assessment, informing 
the patient of their vaccine needs, and administering the 
vaccine compared to other non-pharmacist clinicians.11 A 
major barrier to pharmacist-administered vaccines in an 
ambulatory care setting is the workflow within clinics, 
depending on the clinic type. Nurses typically provide 
vaccines based on physician recommendations in 
pediatrician offices. Family medicine clinics may or may not 
have an established immunization workflow. In either clinic 
setting, pharmacists may not be involved in the 
immunization practices, if one is present in the clinic at all. 
As noted previously, pharmacists in family medicine clinics 
would be an ideal starting place for this kind of service to 
enhance pediatric care while decreasing appointment 
burden on other healthcare professionals. Pharmacists 
interested in expanding their role in pediatric 
immunizations in the ambulatory care setting should begin 
the discussion with their practice site’s providers on the 
need for and evidence supporting additional pharmacist 
involvement. Depending on the clinic workflow and space, 
pharmacists could offer specific clinic days for annual 
influenza vaccinations or for recommending and 
administering back-to-school immunizations. Although this 
preliminary evidence for pharmacist involvement in clinic-
based pediatric immunization services is positive, more 
rigorous studies may be needed to further expand practice 
in the U.S.  

Another logistical barrier occurs predominantly in the 
community pharmacy setting. Pediatric patients less than 
two years of age require specific positioning for injections 
into the anterolateral thigh muscle. Additionally, pediatric 
patients may have a fear of injections further necessitating 
an additional set of hands to safely position the child to 
receive a vaccine. Community pharmacists are sometimes 
the sole healthcare professional at a location, limiting the 
availability of qualified personnel to assist with this 
positioning during vaccinations. Anecdotally, families note 
difficulty finding a pharmacist in the community willing to 
administer a pediatric vaccine to younger patients, which 
diminishes the convenience factors mentioned previously. 
For pharmacists already in practice, CE on the proper 
anchoring technique for administering vaccines to pediatric 
patients, especially for those less than two years of age, in 
addition to the education of student pharmacists discussed 

previously, could reduce the impact of this barrier. Finally, 
pharmacies should review their current workflow for adult 
immunizations and consider the necessary changes needed 
to accommodate pediatric vaccinations, including 
screenings for weight and vaccine appropriateness or 
additional documentation to ensure regulatory compliance. 

Finally, complete and accurate immunization 
documentation is a problem that is not limited to 
pharmacist-administered vaccines. Electronic medical 
records are rarely available to clinicians outside a particular 
health-system and immunization information systems (IIS) 
may be limited by lack of widespread use.37,38 Continued 
advocacy at the state level for pharmacist access to IIS 
would facilitate pharmacist involvement in administering 
pediatric vaccines in any outpatient setting. Access to IIS 
could allow pharmacists to evaluate the vaccine needs of a 
pediatric patient and the ability to document in IIS would 
improve vaccine record accuracy and continuity across 
delivery sites, which may also improve physicians’ 
receptivity. 

 
CONCLUSION 

Pharmacists are well positioned to play a key role in 
tackling the public health concern of low pediatric 
vaccination rates, as discussed in the 2018 PPAG position 
paper. The position paper has stimulated conversations 
surrounding pharmacist-administered pediatric vaccines by 
outlining recommendations for increased authority, 
documentation, advocacy, and CE. While there are many 
barriers to the practical implementation of the PPAG 
recommendations, outpatient settings are poised to assist 
in improving pediatric vaccination rates, starting with 
overcoming the regulatory, attitudinal, and logistical 
barriers to pharmacist-administered pediatric vaccines. 
Pharmacists and pharmacy educators should reference the 
opportunities and strategies in the context of outpatient 
settings presented here to more effectively incorporate the 
PPAG recommendations into their practice sites and 
PharmD curricula. 
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Abstract  
Background: High intensity statin therapy (HIST) is the gold standard therapy for decreasing the risk of recurrent atherosclerotic 
cardiovascular disease (ASCVD); however, little is known about the use of HIST in older adults with ASCVD.  
Objectives: The aim of this cross-sequential study was to determine trends in statin intensity in older adults over a 10-year timeframe. 
Methods: The study was conducted in an integrated healthcare delivery system. Patients were 76 years or older with validated 
coronary ASCVD. Data were collected from administrative databases. Statin intensity level was assessed in eligible patients on January 
1st and July 1st from January 1, 2007 to December 31, 2016.  
Results: Overall, a total of 5,453 patients were included with 2,119 (38.9%) and 3,334 (61.1%) categorized as HIST and Non-HIST, 
respectively. Included patients had a mean age of 79.8 years and were primarily male and white and had a cardiac intervention. The 
rate of HIST use increased from 14.5% to 41.3% over the study period (p<0.001 for trend). Conversely, the rates of moderate and low 
intensity statin use decreased from 61.8% and 9.8% to 41.2% and 4.8%, respectively (both p<0.001 for trend). Similar trends were 
identified for females and males.  
Conclusions: The percentage of patients with ASCVD 76 years and older who received HIST substantially increased from 2007 to 2016. 
This trend was identified in both females and males. Future comparative effectiveness research should be conducted in this patient 
population to examine cardiac-related outcomes with HIST and Non-HIST use. 
 

Keywords 
Hydroxymethylglutaryl-CoA Reductase Inhibitors; Coronary Artery Disease; Delivery of Health Care, Integrated; Health Services for the 
Aged; Aged; Prescription Drugs; Comparative Effectiveness Research; Drug Utilization; Retrospective Studies; United States 

 
INTRODUCTION 

Atherosclerotic cardiovascular disease (ASCVD) continues 
to be the leading cause of death in the U.S.1 The risk of 
ASCVD increases with age, thus older adults assume the 
greatest burden of ASCVD risk.2 While high intensity statin 
therapy (HIST) is the gold standard therapy for decreasing 
the risk of ASCVD, there is significant debate surrounding 
the use of HIST in older adults with ASCVD due to lack of 
high-quality, randomized controlled trial (RCT) evidence of 
its effectiveness.3,4 While the 2013 American College of 
Cardiology/American Heart Association Task Force 
(ACC/AHA) guideline on the treatment of blood cholesterol 
to reduce ASCVD risk in adults does recommend moderate 
intensity statin therapy (MIST) for patients >75 years of age 

with clinical ASCVD, the guideline states that there is not 
enough information to clearly support HIST use in this 
patient population.5,6  

Subgroup analyses of older patients have identified a 
cardiovascular benefit with statin therapy in older patients. 
For example, the Cholesterol Treatment Trialist’s 
Collaboration Study, using data from 26 RCT, identified that 
more intensive statin regimens produced further reduction 
in major vascular events and a similar preventive benefit of 
statin therapy across all age groups.7 In addition, a sub-
group analysis of Veterans Affairs’ patients between 76 to 
84 years of age reported significantly lower annual 
mortality rates in the HIST compared to the MIST groups.8  

While there is conflicting evidence of an increased 
protective benefit of HIST in older patients with ASCVD, 
minimal “real-world” data regarding the use of HIST in 
patients >75 years with validated ASCVD exist. One cross-
sectional study examined HIST use between patients with 
validated ASCVD >75 and ≤75 years and reported that 
those >75 years were significantly less likely to receive HIST 
(23.5% vs. 36.2%, p<0.001).9 Using claims data to identify 
patients with unvalidated cardiovascular disease who were 
>74 years, another cross-sectional study reported that 
17.1% of females and 15.1% of males received HIST.10  

Kaiser Permanente Colorado (KPCO), an integrated health 
care delivery system providing care to more than 660,000 
patients in Colorado at 30 medical offices has a 
comprehensive cardiac risk reduction service called the 
Clinical Pharmacy Cardiac Risk Service (CPCRS). The CPCRS 
is a clinical pharmacy specialist-managed, physician-
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directed, protocol-driven secondary cardiovascular 
prevention service that uses a systems-based approach to 
focus on the long-term medication management of more 
than 16,000 patients with ASCVD.11-13 Greater than 95% of 
KPCO members with ASCVD are enrolled in the CPCRS. 
Clinical pharmacy specialists review patients enrolled in 
CPCRS and establish treatment goals collaboratively with 
physicians. Patients enrolled in CPCRS are managed under 
collaborative drug therapy management (CDTM) protocols, 
with each patient being offered all available evidence-
based therapies in attempts to attain optimal patient 
outcomes. The CDTM protocols do not discriminate 
treatment recommendations based on patient age, thus 
the decision to use HIST is based on shared-decision making 
between the clinical pharmacy specialist, patient and 
physician. 

The purpose of this study was to describe the trends over 
time and identify patient characteristics associated with the 
application of HIST among patients >75 years of age with 
validated ASCVD. 

 
METHODS 

Study design and setting 

This was a retrospective, cross-sequential study of intensity 
of statin use in older patients with validated ASCVD and 
enrolled in the CPCRS at KPCO. Kaiser Permanente 
Colorado utilizes an electronic medical record (EMR) that 
provides e-prescribing capabilities. In addition, all 30 
Denver/Boulder KPCO medical offices have a pharmacy and 
KPCO provides mail-order services where members are 
dispensed subsidized prescription medications. Information 
on prescriptions dispensed from these pharmacies are 
maintained in KPCO administrative databases. Coded and 
free-text medical, laboratory, emergency department, 
hospitalization, and membership information from within 
the delivery system, as well as from other contracted and 
affiliated facilities, are captured in KPCO’s administrative 
and claims databases. The KPCO institutional review board 
reviewed and approved all study activities with a waiver of 
informed consent. 

Study population and procedures  

Patients with ASCVD, defined as history of acute myocardial 
infarction (AMI), coronary artery bypass (CABG), 
percutaneous coronary intervention with/without stent 
(PCI) and enrolled in CPCRS were included. Queries of KPCO 
administrative databases were used to collect data from 
January 1, 2007 to December 31, 2016. Each calendar year 
was divided into halves (calendar-half) defined as January 1 
to June 30 for the first half and July 1 to December 31 for 
the second half. The index date was January 1 for the first 
half of the year and July 1st for the second half of the year. 
Patients had to be 76 years or older as of the index date to 
be included in statin intensity assessment for the calendar-
half. In addition to being 76 years or older, patients had to 
have been enrolled in the KPCO CPCRS.11 Statin intensity 
level was assessed during each calendar-half of the study 
time period. Patients could be included in multiple 
calendar-halves if they met criteria. Patients who had a 
statin prescription ordered to a non-KPCO pharmacy at any 
time during the study period were excluded as the accuracy 

of their dispensing history could not be verified. Patients 
who received hospice care at any time during the 
respective calendar-half or died during the 90 days after 
the index date of the respective calendar-half were also 
excluded. Patients were categorized as receiving statin 
therapy if they had a statin dispensed at any time during 
calendar-half under study. Statin intensity level was 
determined with the first statin dispensing during each 
calendar-half year.  

Study outcomes  

The primary outcome was the trend in rates of statin 
intensity over a 10-year timeframe in patients with ASCVD 
who were 76 years or older. Patients were categorized as 
having received no (NIST), low (LIST), MIST, and HIST during 
each calendar-half that they were eligible. Trends in 
intensity level are reported overall and individually by 
female and male patients. For patients with multiple statin 
dispensing dates during the respective calendar-half, the 
statin dispensed on the date most proximal to the index 
date was used to determine statin intensity level. The 
second objective was to identify patient characteristics 
associated with HIST use in patients with ASCVD who were 
76 years or older. Patients who had a HIST dispensing in 
any calendar-half they were eligible were considered a HIST 
patient while patients who had MIST, LIST, or NIST for all 
calendar-halves that they were eligible were considered a 
Non-HIST patient.  

Data collection 

Information on dispensed prescription medications was 
obtained from queries of the KPCO electronic Prescription 
Information Management database using Generic Product 
Identifier Codes. Information on statins ordered for non-
KPCO pharmacies was obtained from the EMR. Information 
on patient characteristics, including age, membership, and 
CPCRS enrollment, was obtained from queries of KPCO 
administrative databases. Patient characteristics were 
assessed during the six months prior to the index date of 
the first calendar-half that the patient was categorized as a 
HIST or Non-HIST patient. Characteristics included 
information on age, sex, race, Hispanic ethnicity, 
cardiovascular disease type, comorbidities, non-statin 
medication dispensings, and socioeconomic status. 

Data analysis 

No a priori power analysis was performed as this study was 
primarily descriptive in nature and all patients meeting 
eligibility criteria during the study period were included. 
Age was determined as of the index date for each calendar-
half. Patients were categorized as HIST, MIST, LSIT, or NIST 
for each calendar-half and as HIST and Non-HIST overall. 
Daily doses were calculated using dispensed statin 
information (drug name, drug strength, quantity dispensed, 
days of drug supplied) and then categorized by intensity 
level (online Appendix).5 Index cardiovascular diseases 
were categorized as AMI, AMI + cardiac intervention, and 
cardiac intervention only. Interventions included CABG and 
PCI. Tobacco use included cigarette, pipe, chew, snuff, and 
vapor use. 

A chronic disease score (CDS), a validated measure of the 
burden of chronic illness, was calculated for each patient 



Wood M, Delate T, Stadler SL, Denham AM, Ruppe LK, Hornak R, Olson KL. Trends in high intensity statin use among secondary 
prevention patients 76 years and older. Pharmacy Practice 2019 Apr-Jun;17(2):1402.  

https://doi.org/10.18549/PharmPract.2019.2.1402 

 

www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X) 3 

using ambulatory prescription medication dispensings.14 
The CDS ranges in values from 0 to 36 with increasing 
values indicating a higher burden of chronic illness. The 
presence of specific comorbidities was determined using 
the Quan adaptation of the Charlson comorbidity index 
(CCI).15 The algorithm was applied to diagnoses to provide a 
30-point comorbidity score for each patient. 

The percentages of patients in each intensity level was 
determined by summing the total count of patients per 
intensity level per calendar-half and dividing this value by 
the total count of patients eligible for inclusion in the 
calendar-half. Percentages are reported overall and 
separately by females and males. Percentages were 
graphed to illustrate trends in intensity level over a 10-year 
period. The Cochran-Armitage test was used to assess for 
linear trends, overall, in statin intensity over time. 

Patient characteristics are reported as means, medians, and 
standard deviations for interval- and ratio-level variables 
(e.g., age) and percentages for nominal- and ordinal-level 
data (e.g., sex, co-morbidity history). Comparisons between 
the HIST and Non-HIST groups were made with 
parameteric/non-parametric t-tests, as applicable, for 
interval- and ratio-level data and chi-square tests of 
association for nominal- and ordinal-level data. An adjusted 
logistic regression model was constructed with HIST use as 
the dependent variable and patient characteristics as the 

independent variable to determine factors independently 
associated with HIST use. Characteristics included in the 
model (age, sex, CDS, CCI, race, Hispanic ethnicity, tobacco 
use, cardiovascular disease type, congestive heart failure 
(CHF), peripheral vascular disease (PVD), diabetes, renal 
disease, hypertension, and depression comorbidities, anti-
platelet, angiotensin II receptor blocker, angiotensin 
converting enzyme inhibitor, and beta-blocker dispensing, 
and over-the-counter (OTC) aspirin use) were determined 
based on clinical judgement and univariate analysis. The 
alpha was set at 0.05. 

Compliance with ethical standards 

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee and 
with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards. All aspects 
of the study were reviewed and approved by the KPCO 
Institutional Review Board. 

 
RESULTS  

A total of 5,453 patients were included. Patients, overall, 
had a mean age of 79.8 years, were primarily male, white, 
and non-Hispanic, had a high burden of chronic disease, 
and their cardiovascular disease was identified from a 

Table 1. Baseline Characteristics by Statin Intensity Status (N=5453) 

Characteristic 
High  

Intensity Statin Use 
(n=2119) 

No, Low, Moderate Intensity 
Statin Use 
(n=3334) 

p-value 

Mean Age
a
 (years, SD) 78.5 (3.4) 80.7 (5.0) <0.001 

Female (n, %) 766, 36.2% 1411, 42.3% <0.001 

White Race (n, %) 1803, 85.1% 2650, 79.5% <0.001 

Hispanic Ethnicity (n, %) 153, 7.2% 228, 6.8% 0.590 

Cardiovascular Disease Type
 
(n, %)    

 AMI Only 349, 16.5% 827, 24.8% <0.001 
 AMI + Intervention

b
 670, 31.6% 1023, 30.7% 0.467 

 Intervention
b
 Only 1100, 51.9% 1484, 44.5% <0.001 

Tobacco Use (n, %) 268, 12.7% 380, 11.4% 0.165 

Comorbidity Diagnosis
c
 (n, %)    
 Cerebrovascular Disease 212, 10.0% 381, 11.4% 0.100 

 Depression 242, 11.4% 335, 10.1% 0.108 
 Diabetes Mellitus 623, 29.4% 843, 25.3% <0.001 

 Heart Failure 395, 18.6% 705, 21.2% 0.025 
 Hypertension  1321, 62.3% 2030, 60.9% 0.283 

 Pulmonary Disease 495, 23.4% 845, 25.3% 0.097 
 Peripheral Vascular Disease 387, 18.3% 483, 14.5% <0.001 

 Renal Disease 600, 28.3% 834, 25.0% 0.007 
 Rheumatologic Disease 47, 2.2% 105, 3.2% 0.041 

Medications (n, %)    
 Anti-Platelet

d
 580, 27.4% 728, 21.8% <0.001 

 Angiotensin II Receptor Blocker
d
 344, 16.2% 477, 14.3% 0.052 

 Angiotensin Converting Enzyme Inhibitor
d
 931, 43.9% 1441, 43.2% 0.604 

 Beta-Blocker
d
 1645, 77.6% 2403, 72.1% <0.001 

 OTC Aspirin 2035, 96.0% 3083, 92.5% <0.001 

Mean Chronic Disease Score
d
 (SD) 6.0 (2.9) 6.1 (3.1) 0.001 

Mean Charlson Comorbidity Index
c
 (SD) 2.4 (2.3) 2.3 (2.3) 0.282 

Mean Family Income (SD) USD 64303 ( USD 22511) USD 61880 ( USD 22283) <0.001 

Mean Percent of Household with at Least Some 
College Education (SD) 

64.5% (18.3) 62.9% (18.5) 0.003 

a - As of index date 
b - Interventions include coronary artery bypass grafts and percutaneous coronary interventions 
c - From diagnoses recorded during the 180 days prior to index date 
d - From prescription medication dispensings during the 180 days prior to index date 
AMI - acute myocardial infarction, SD - standard deviation 
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cardiac intervention (Table 1). Approximately 2% of 
patients were excluded for using non-KPCO pharmacies. 
Overall, the percentage of patients who received HIST 
increased from 14.5% as of January 1, 2007 to 41.3% as July 
1, 2016 (p<0.001 for trend) (Figure 1). Conversely, the 
percentage of patients who received MIST and LIST 
decreased from 61.8% and 9.8% as of January 1, 2007 to 
41.2% and 4.8% as July 1, 2016, respectively (both p<0.001 
for trend). The percentage of patients who received no 
statin fluctuated but remained in the 13-14% range (p>0.05 
for trend). There were 801 (14.7%) patients who were 
titrated from a lower intensity statin to HIST during the 
study period. 

Similar trend patterns were seen for females (Figure 2) and 
males (Figure 3). The percentage of females and males who 

received HIST increased from 14.3% and 14.6% as of 
January 1, 2007 to 38.5% and 43.0% as July 1, 2016, 
respectively, while MIST use decreased from 60.2% and 
63.0% as of January 1, 2007 to 41.3% and 41.1% as July 1, 
2016, respectively. The percentage of female and male 
patients who received LIST decreased approximately by half 
over the study period while the percentages who received 
no statin fluctuated over a narrow range.  

Overall, a total of 2,119 (38.9%) and 3,334 (61.1%) patients 
were categorized as HIST and Non-HIST, respectively. In 
univariate analysis, HIST patients had lower mean age and 
CDS with higher mean family income and percent of 
household with some college education (all p<0.05) (Table 
1). HIST patients were more likely to be male and white, 
have had only a cardiac intervention, have PVD, diabetes, 

Figure 1. Statin intensity levels overall 

Figure 2. Statin intensity levels for females 
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and renal disease, had a dispensing of anti-platelet and 
beta-blocker medication, and had OTC aspirin use (all 
p<0.05). Non-HIST patients were more likely to have had an 
AMI only and have CHF and a rheumatologic disease.  

In multivariable analysis, factors independently associated 
with having received HIST include white race (adjusted 
odds ratio (aOR)=1.51), depression (aOR=1.28), PVD 
(aOR=1.32), and renal disease (aOR=1.27) comorbidities, 
anti-platelet (aOR=1.42) and beta-blocker (aOR=1.37) 
dispensings, and OTC aspirin use (aOR=1.52) (Table 2). 
Factors associated with being less likely to having received 
HIST include age (aOR=0.89), female sex (aOR=0.88), CDS 
(aOR=0.96), and AMI only (aOR=0.71) and AMI + 
intervention (aOR=0.88) compared to intervention only.  

DISCUSSION 

This retrospective trend analysis of over 5,400 patients with 
ASCVD who were 76 years and older identified that the 
percentage of patients who received HIST increased by 
approximately 1.9 times over a 10-year study period. This 
increase was offset by decreases in MIST and LIST as the 
percentages of patients who received MIST and LIST 
decreased by approximately one third and half, 
respectively, over the study period. In contrast, the 
percentage of patients who received no statin fluctuated 
slightly over the study period. These trends in statin 
intensity were similar for both females and males. To our 
knowledge, this is the first study to examine 10-year trend 
in HIST use in female and male patients with validated 
ASCVD who were 76 years and older. Our findings are 

Table 2. Factors Associated with High Intensity Statin Use  

Factor Odds Ratio 95% Confidence Interval 

Age 0.89 0.88 - 0.91 

Female Sex 0.88 0.78 - 0.99 

Charlson Comorbidity Index 0.99 0.94 - 1.04 

Chronic Disease Score 0.96 0.94 - 0.99 

White Race  1.51 1.26 - 1.81 

Hispanic Ethnicity 1.25 0.96 - 1.63 

Cardiovascular Disease Type
 
(n, %)   

 AMI Only 0.71 0.60 - 0.83 
 AMI + Intervention 0.88 0.77 - 0.99 

 Intervention Only --- ----- 

Tobacco Use (n, %) 0.97 0.81 - 1.57 

Comorbidity Diagnosis (n, %)   
 Cerebrovascular Disease 0.86 0.70 - 1.05 

 Depression 1.28 1.05 - 1.54 
 Diabetes Mellitus 1.15 0.99 - 1.35 

 Heart Failure 0.99 0.83 - 1.17 
 Hypertension  1.03 0.90 - 1.17 

 Pulmonary Disease 0.94 0.80 - 1.10 
 Peripheral Vascular Disease 1.32 1.11 - 1.57 

 Renal Disease 1.27 1.06 - 1.52 
 Rheumatologic Disease 0.73 0.50 - 1.05 

Medications (n, %)   
 Anti-Platelet 1.42 1.24 - 1.63 

 Angiotensin II Receptor Blocker 1.11 0.93 - 1.32 
 Angiotensin Converting Enzyme Inhibitor 1.07 0.93 - 1.23 

 Beta-Blocker 1.37 1.19 - 1.57 
 OTC Aspirin 1.52 1.16 - 1.99 

AMI - acute myocardial infarction 

Figure 3. Statin intensity levels for males 
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important since they provide information from a large 
cohort of a patient population that has been 
underrepresented in analyses of statin intensity for 
secondary prevention and suggest that practitioners are 
adjusting and initiating statin dosing to the highest 
intensities despite guideline ambivalence of HIST 
effectiveness. 

Few other studies have assessed HIST use in older patients 
with ASCVD. The PALM registry study assessed a cross-
sectional subset of patients with ASCVD (n=1038) who were 
>75 years and identified that 23.5% of patients in the study 
received HIST as of 2015.9 The investigators did not 
perform analysis of their sample by patient sex. Our finding 
of 38.0% HIST use, overall, as of January 1, 2015 is 
numerically a considerably higher percent of patients who 
received HIST. Our finding may be different since we only 
included patients with coronary ASCVD (i.e., AMI, CABG, 
PCI with or without stent) while PALM included a broader 
range of patients with clinical ASCVD. In addition, the PALM 
patients were from diverse clinics (potentially with and 
without DSM services) while ours were patients managed 
by a clinical pharmacy cardiac risk service.9 Rosenson and 
colleagues assessed statin intensity with claims data among 
patients >75 years 30 days after hospital discharge with a 
myocardial infarction diagnosis.16 They reported that from 
2011 through 2014, the percentage of patients who had a 
HIST prescription dispensed increased from 19.2% to 
47.4%.16 During a similar time period, we observed an 
increase in HIST dispensings from 27.3% to 35.1%. Our 
findings may have differed since Rosenson and colleagues 
only assessed patients within 30 days after hospital 
discharge for an acute MI and excluded patients who 
received simvastatin.16 A recent study of CPCRS patients 
with ASCVD evaluated trends in HIST use in younger 
patients (i.e., 21-75 years old). Similar trends in HIST use 
were identified with HIST use increasing from 44% in 2007 
to 67% in 2016 (p< 0.001 for trend).17  

There are potential elements that may have influenced the 
increase in HIST use we observed in our cohort. The fastest 
rate of increase in HIST use that we observed occurred 
prior to 2011 (2007 - 2010, 0.9x vs. 2011 - 2016, 0.5x). The 
increasing use of HIST during the earlier years of our study 
may have been driven by the CPCRS CDTM protocol that 
emphasized an LDL-Cholesterol (LDL-C) goal <70 mg/dL 
after the publication of the National Cholesterol Education 
Program Adult Treatment Panel III guidelines.18 In addition, 
these guidelines endorsed that older patients will benefit 
from therapeutic lowering of LDL-C.18 Furthermore, the 
availability of generic simvastatin in 2006 (immediately 
preceding our study period) provided practitioners with a 
statin that could be dosed easily at high intensity levels 
(e.g., 80 mg tablet once daily) at an affordable cost.19 
During the latter years of our study, the availability of 
generic atorvastatin in late 2011 and rosuvastatin in early 
2016 provided less expensive and more tolerable HIST 
while the black-box warning applied to simvastatin 80 mg 
in mid-2011 likely provided an impetus for increased use of 
atorvastatin.19 Furthermore, the release of the 2013 
ACC/AHA Lipid Guidelines promoted changes to the CPCRS 
CDTM protocol to focus on reaching HIST and then 
assessing LDL-C goal.5 Combined, these elements likely 
drove increased HIST use.  

Besides the temporal trend in increased use of HIST, we 
identified numerous factors that were associated 
independently with HIST (younger, male, and white 
patients and those with a lower burden of chronic disease, 
a dispensing of an anti-platelet or beta-blocker, and a 
depression, PVD, or renal disease comorbidity). Rosenson 
and colleagues identified that males and a beta-blocker or 
antiplatelet dispensing were associated with HIST.16 The 
PALM registry study reported that younger age was 
associated with HIST.9 A fascinating finding from our study 
was that patients with an AMI without an intervention 
were less likely to have received HIST than patients who 
underwent a cardiac intervention. We hypothesize that 
some of the AMI were not driven by atherosclerosis but 
takotsubo cardiomyopathy, vasospasm, or dissection; thus, 
HIST may not be appropriate therapy for such patients.  

Another interesting yet reasonable finding was that 
patients with a higher burden of chronic illness were less 
likely to have received HIST. Such patients may have poorer 
prognoses and use of HIST may not have affected their 
outcomes. That patients with a depression comorbidity 
were more likely to have received HIST is a noteworthy 
finding; however, it may simply be related to these patients 
utilizing the health system more frequently, thus, 
increasing their chances of follow up with a clinical 
pharmacist or other lipid-focused practitioner. It is rational 
that patients with PVD were more likely to have received 
HIST since their PVD along with ASCVD were both 
indications for statin therapy. Finally, that patients with 
renal disease were more likely to be HIST is logical since 
these patients are at very high risk for cardiac-related 
morbidity and mortality.  

While we identified that 41.4% of patients with coronary 
ASCVD 76 years and older had received HIST at the end of 
our study period, it is reasonable to expect that this rate 
could have been and currently might be higher. The CDTM 
protocol that the CPCRS practices under lists advanced age 
as a mitigating circumstance to alter treatment strategies 
based on statin tolerance and other patient specific 
factors.13 In practice, this may have manifested in patients 
with advanced age being treated less aggressively as 
patients with an intolerance were treated with a lower 
intensity statin or no statin. If positive evidence 
accumulates on HIST-related outcomes in patients with 
ASCVD older than 76 years, practice may modify and 
optimize statin therapy to HIST in these patients. 

Limitations   

Our study captured a large number of outpatient adults 
with validated coronary ASCVD 76 years and older. We 
used broad entry criteria to study a diverse population that 
included both incident and prevalent statin users. 
Nevertheless, our study did have limitations. We relied on 
pharmacy dispensing records to determine statin intensity. 
We excluded patients who filled statins at non-KPCO 
pharmacies as we were unable to pull administrative data 
from these pharmacies. We do not suspect this impacted 
our overall findings as the proportion excluded for this 
reason was low (2%). Patients may have received 
instructions from their practitioner (e.g., split tablet and 
take half tablet per day) that were not captured in the 
pharmacy database. To offset this potential bias, we 
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included all CPCRS patients, whether they had a dispensing 
for statin therapy or not, to provide a more precise HIST 
rate. In patients with multiple statin prescriptions, we 
assessed the first statin dispensed during the calendar-half 
instead of choosing the highest intensity statin dispensed. 
We took this as a more conservative approach to HIST use. 
Patients with ASCVD who were not managed in a DSM 
were not included so there was no comparator group. In 
addition, our study was conducted in one integrated health 
system, thus, our findings may not be generalizable to 
other systems. As some of our findings were confirmatory 
of other studies’ findings, the importance of our findings is 
likely generalizable to other systems. We did not assess 
changes in LDL-C with use of HIST. We examined a limited 
number of factors in our multivariate analysis. Other 
factors such as adverse statin reactions, previous statin 
intolerability, or patient-specific factors (e.g., benefit 
design, low LDL) may have contributed to Non-HIST use.  

 
CONCLUSIONS 

This study identified that the percentage of patients with 
ASCVD 76 years and older who received HIST substantially 
increased from 2007 to 2016. This trend was identified in 

both females and males. Patient factors independently 
associated with HIST included younger age, male, and white 
patients and patients with a lower burden of chronic 
disease, a dispensing of an anti-platelet or beta-blocker, 
and a depression, PVD, or renal disease comorbidity. Future 
comparative effectiveness research should be conducted in 
this patient population to examine cardiac-related 
outcomes with HIST use as evidence to support HIST use in 
this patient population is lacking. 
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Abstract  
Background: Lack of benefit and potential harm of early parenteral nutrition (PN) initiation in critically ill children was highlighted in 
the 2016 published results of a large multicenter, randomized controlled trial.  
Objectives: The purpose of this project was to implement a process to delay PN initiation for up to five days after admission to our 
pediatric intensive care unit (PICU). 
Methods: Patients greater than thirty days of age, admitted to the PICU beginning July 1, 2016 were included in the analysis of the 
healthcare improvement initiative to decrease early PN initiation. A meeting was held with PICU fellows, attending physicians, 
dietitians, and pharmacists to reach a consensus to delay initiation of parenteral nutrition until PICU day five. The dietitian, with 
pharmacist support, reiterated recommendations on rounds and in formal notes.  
Results: A total of 2333 patients were identified in the pre-intervention group and a total of 2491 patients in the post-intervention 
group. The percentage of patients receiving PN prior to day five within the PICU was 5.5% in the pre-intervention group versus 3.1% in 
the delayed PN group (p<0.001). PICU patients receiving PN less than or equal to three days decreased from 2.6% pre-intervention to 
1.5% post-intervention (p=0.01). For the subset of patients who were initiated on PN after admission to the PICU, median PICU length 
of stay was 7 days versus 6 days in the pre-intervention versus post-intervention group (p=0.26).  
Conclusions: Decrease in PN utilization was seen in the pre and post-intervention groups as assessed by percentage of patients 
initiated on PN prior to day five of PICU admission. Consensus among practitioners with consistent recommendations from the 
frontline dietitian and pharmacist, with nutrition support team collaboration, contributed to the evidence based quality initiative 
results. Delaying PN did not adversely affect length of stay pre versus post-intervention. 
 

Keywords 
Parenteral Nutrition; Infant; Time Factors; Intensive Care Units, Pediatric; Pharmacists; Nutritionists; Consensus; Length of Stay; Non-
Randomized Controlled Trials as Topic; Utah 

 
INTRODUCTION 

Clinical trials in both adults and children have questioned 
the benefit of early parenteral nutrition (PN). The adult 
early versus late PN study from 2011 supported late 
initiation of PN.1 These results were incorporated into the 
2016 adult critical care nutrition guidelines.2 The pediatric 
community was hesitant to extrapolate the adult results to 
children due to pediatric ontogenesis. Children have 
nutritional growth demands in addition to their 
maintenance metabolic requirements, making many 
reluctant to withhold parenteral nutrition to those patients 
not receiving goal caloric intake via the enteral route during 
hospitalization. Without trial results indicating otherwise, 
provision of earlier PN in pediatrics in comparison with 
adults was generally accepted.  

A large pediatric multicenter, randomized controlled trial 
(RCT), delaying PN for one week in critically ill pediatric 
patients resulted in decreased length of stay, shorter 
duration of mechanical ventilator support, and decreased 
incidence of infection.3 The publication generated 

controversy as evidenced by letters to the editor 
questioning methodology and discounting the external 
applicability of the study along with its conclusions.4,5 
Within our institution some practitioners were hesitant 
upon initial discussion to move toward later initiation of 
PN. Prior to the RCT pediatric study, practice varied within 
our pediatric intensive care unit (PICU) regarding when to 
initiate PN and was heavily dependent upon attending 
physician preference. Historically at our institution, many 
practitioners opted to initiate early PN within the first three 
days of admit in those patients not meeting goal caloric 
intake. The RCT provided outcomes based evidence 
supporting a later initiation of PN than was customary at 
our site. 

Primary literature is a catalyst for evaluation of local, 
cultural prescribing and can lead change in clinical practice. 
Primary literature also influences national consensus 
recommendations, although guideline changes occur over a 
longer time period and often lag local changes already 
made in response to study publication. The large RCT 
included objective outcomes favoring delayed PN and 
provided impetus for practice change and greater 
standardization regarding timing of PN initiation at our 
institution.  

At the time of the pediatric early versus late PN publication 
in 2016 outlining the benefits of late PN initiation, pediatric 
critical care guidelines were absent of recommendations 
regarding timing of PN initiation. Given the available 
primary literature, the PICU and nutrition support team 
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moved to develop a more consistent approach in the timing 
for initiation of PN in the critically ill child. The objective of 
our healthcare improvement initiative was to decrease the 
percentage of patients initiated on PN prior to day five 
within the PICU. 

 
METHODS 

Inclusion 

We performed a retrospective, pre/post quasi-
experimental study of patients admitted to the PICU during 
the eighteen month period between July 1, 2016 and 
December 31, 2017. Our comparator group included 
patients admitted to the PICU between January 1, 2015 and 
June 30, 2016. The patients were required to be admitted 
to the PICU within the first 24 hours of admission and be 
greater than or equal to 30 days old at hospital admit. 

Exclusion 

Patients admitted to the PICU currently receiving PN were 
excluded. Patients within the NICU and cardiac intensive 
care unit (CICU) were excluded. NICU patients were 
excluded, as the quality initiative was based on a large RCT 
for PICU patients which excluded preterm neonates. CICU 
patients were excluded because our CICU was in process of 
conducting a quality project surrounding implementation of 
standard feeding protocols, which included PN 
recommendations. 

Aim 

The primary aim of the project was to decrease the PN 
initiation rate for patients in the first four days following 
PICU admission. The secondary aim was to decrease the 
percentage of patients receiving PN three days or less. 
Success was defined as decreasing the percentage of 
patients initiated on PN prior to day five within the PICU. 
Surveillance of length of stay was conducted to ensure the 
intervention was not adversely affecting the local patient 
population. 

Key Drivers 

The key drivers were 1) collaboration between dietitian, 
prescriber and pharmacist and 2) dissemination of recent 
evidence for PN initiation within the PICU population. 

Approach 

During the second quarter of 2016, formal review of 
published RCT results evaluating early versus late PN 
initiation occurred within the multi-disciplinary nutrition 
support team composed of physician, dietitian, nurse, and 
pharmacy representation. Concurrent to the nutrition 
support team evaluation, the PICU physician group 
reviewed the RCT during a journal club presented by a PICU 
fellow. A subsequent meeting was scheduled between the 
two groups to determine a unified recommendation for PN 

initiation within the PICU. It was determined that 
individualized PN would be initiated on day five from PICU 
admission in patients unable to receive adequate enteral 
nutrition. We did not change our aim to initiate enteral 
nutrition support within 48 hours of PICU admission and 
achieve 60% of goal feeding rate within seven days of 
admission. Enteral nutrition continued to be generally 
provided via NG and initiated at a trophic rate (<25% of 
goal volume) with periodic rate advancement to goal 
volume within 24-48 hours.  

Education 

The dietitian and pharmacist jointly write PN orders for 
patients within the PICU, with final approval of a PN order 
by a physician or nurse practitioner. Formal education of 
pharmacy and dietitian personnel was provided during 
regularly scheduled meetings, regarding the rationale and 
decision to initiate PN on day five from PICU admission in 
patients failing to reach nutritional goals. A computer 
based required competency for dietitians was drafted to 
include the PN initiation recommendation. Residents rotate 
through the PICU at our teaching institution staffed by 
university attending, fellow, and resident physicians. The 
PICU dietitian was responsible for education of residents 
regarding the quality initiative upon commencement of 
their PICU rotation.  

Implementation 

The standard approach regarding recommendation of PN 
initiation for PICU admits on day five began third quarter 
2016. The PICU dietitian and pharmacist were present for 
multidisciplinary rounds to make consistent 
recommendations regarding PN initiation. The PICU 
dietitian written note within the electronic medical record 
was updated to reflect the decision to initiate PN later than 
the historical PICU practice of early PN initiation. Follow up 
and discussion occurred between the PICU dietitian and 
attending when deviations to the standard approach 
occurred.  

Outcomes 

Our primary outcome measure was percentage of PICU 
admissions with PN initiation within the first 4 days of 
admission. The secondary outcome was percentage of PICU 
admissions with up to 3 days of PN. 

The primary balancing measures were PICU days and 
hospital length of stay for all PICU admissions. These 
outcomes were calculated for all included PICU admissions 
as well as for PICU admissions receiving PN. Data were 
examined after six months and then after an additional 
year. Feedback was provided to dietitians, pharmacists and 
clinicians. 

Analysis 

We followed our primary and secondary measures on 

Table 1. Patient Characteristics. 

 
 

Early PN 
(pre-intervention) 

(n=2333) 

Delayed PN 

(post-intervention) 
(n=2491) 

p-value 

Age:  years, median (IQR) 3 (0,11) 3 (1,12) 0.006 

Sex:   Male, n (%) 1287 (55%) 1417 (57%) 0.23 

PN = parenteral nutrition 
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statistical process control (SPC) charts created using QI 
Macros 2017.05 (KnowWare International Inc, Denver, CO). 
We plotted the outcome on the vertical axis and time on 
the horizontal axis. Each data point represents one month 
of data. Charts were annotated with interventions. 
Separate centerlines were calculated for the baseline time 
period and the intervention period.  

Patient characteristics, outcomes measures and balancing 
measures between the baseline and intervention periods 
were compared using Fisher’s exact test for categorical 
variables and Mann Whitney U for continuous variables. All 
analyses were performed in R version 3.3.1 (R Foundation 
for Statistical Computing, Vienna, Austria). 

Ethics 

The Investigational Review Board approved this quality 
improvement project.  

RESULTS  

Patient characteristics of the early PN group, January 1, 
2015-June 30, 2016, and the post-intervention group 
designated as delayed PN group, July 1, 2016-December 31, 
2017, are contained in Table 1. A total of 2333 patients 
were identified in the early PN group and a total of 2491 
patients in the delayed PN group. The percentage of 
patients receiving PN within the first four days of 
hospitalization was 5.5% in the early PN group versus 3.1% 
in the delayed PN group (p<0.001). (Figure 1) The 
percentage of patients receiving three days or less of PN 
decreased from 2.6% of patients to 1.5% (p=0.01). (Figure 
2) For the subset of patients who were initiated on PN after 
admission to the PICU, median PICU length of stay was 7 
days versus 6 days in the early PN group versus delayed PN 
group (p=0.32). Hospital length of stay for patients 
receiving PN was 18 days in the pre-intervention group and 
18 days in the delayed PN group (p=0.26). (Table 2) 

Table 2. Patient Outcomes. 

 
 

Early PN 
(pre-intervention) 

(n=2333) 

Delayed PN 

(post-intervention) 
(n=2491) 

p-value 

PN started before day 5, n (%) 128 (5.5%) 77 (3.1%) <0.001 

PN duration ≤ 3 days, n (%) 60 (2.6%) 38 (1.5%) 0.01 

Balance measures    

All patients    
  PICU LOS, days, median (IQR) 2(2,4) 2(2,4) 0.06 

  Hospital LOS, days, median (IQR) 4 (2,8) 4 (2,7) 0.004 

Patients receiving PN    
  PICU LOS, days, median (IQR) 7 (3,12.75) 6 (2,13) 0.32 

  Hospital LOS, days, median (IQR) 18 (9,28.25) 18 (10.25,30) 0.26 

PN: parenteral nutrition; LOS: length of stay; PICU: Pediatric intensive care unit 

Figure 1. Percentage of patients with parenteral nutrition initiation prior to day five from PICU admit. 
PICU: pediatric intensive care unit; UCL: upper control limit 
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DISCUSSION 

The rate of PN initiation during the first four days from 
PICU admit decreased nearly 50% following 
implementation of our quality initiative. The percentage of 
patients receiving short term PN, defined as three days or 
less, likewise decreased after the implementation. Overall 
the pre and post intervention groups had comparable 
lengths of stay. Of particular interest there were similar 
lengths of stay when comparing only those patients who 
received PN during their stay, supporting the safety of the 
practice change. The success of this quality initiative was 
highly dependent upon culture change through 
collaboration, rather than policy making and enforcement.  

In addition to measuring the compliance of the initiative, 
one objective of the analysis was to evaluate the safety and 
efficacy of the initiative. A concern expressed by some prior 
to starting our initiative was that those patients receiving 
later PN would have a negative outcome. The RCT saw a 
shorter length of stay for the patient population 
randomized to the late PN initiation group, although the 
majority of the late group never even received PN because 
they succeeded in reaching enteral goals prior the late 
initiation time point. Therefore the concern was that 
although an overall benefit to the late PN initiation group 
was seen in the RCT, the patients eventually needing PN 
might be adversely effected. In the analysis of our quality 
initiative we therefore focused on comparison of length of 
stay only in patients receiving PN, rather than the whole 
PICU population. Examining only those who received PN 

removed the hypothesized benefit that better outcomes in 
a delayed PN group are related to the portion of that 
population that were not initiated on PN. The median 
length of stay for those patients who received PN was 
similar pre and post intervention, supporting safety of the 
initiative relative to the length of stay outcome.  

Despite the results of the RCT, debate continues over the 
appropriate time to initiate PN in the critically ill child, as 
evidenced by the recommendations released from the 
American Society for Parenteral and Enteral Nutrition and 
the Society of Critical Care Medicine the year after the 
primary literature publication.6 These recommendations 
acknowledge the study results to begin PN after seven 
days, but counter with expert opinion the option to begin 
PN 24 hours after PICU admission. Thus, current guideline 
recommendations lack focused specificity for standard 
provision of care regarding PN initiation.7 The broad 
national debate over appropriate PN initiation, reflects the 
range of opinions expressed at our facility during our initial 
consensus discussions. Our quality initiative began shortly 
after the RCT but prior to the national guideline 
recommendations. In an effort to provide standard care, 
follow published evidence and bridge competing 
stakeholder viewpoints, our group opted to move forward 
with a standard of PN initiation in patients not reaching 
sufficient caloric intake by day five from PICU admit. 
Further analysis of the original study continue to support a 
delayed implantation of supplemental PN.8-10  

Figure 2. Percentage of PICU patients receiving parenteral nutrition for three days or less. 
UCL: upper control limit 
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Applying an evidence based approach to standardize care 
through a quality initiative can be difficult when national 
consensus is varied. Keeping our primary aim in focus 
during weekly nutrition support meetings and supporting 
the key drivers of education and continued 
multidisciplinary collaborative discussions, led to practice 
change. There was statistically significant movement 
toward decreasing PN initiation within the first five days of 
PICU within our institution. Likewise, there was a decrease 
in the percent of patients who were initiated on PN and 
then only received the product for less than or equal to 
three days.  

There is opportunity for continued improvement, as 
evidenced by the analysis of our quality initiative data. 
Although statistically significant reductions were seen in 
the percentage of patients initiating PN prior to PICU day 
five, there are still on average four percent of our patients 
received an earlier PN initiation than our quality initiative 
standard. When following up with teams on why they 
initiated early, a common response was that the team 
anticipated the patient would need PN support for an 
extended period of time, therefore the team did not see 
benefit in waiting. Yet, of those patients initiated on PN 
prior to PICU day five, a portion received PN three days or 
less. The follow up analysis of the quality initiative provides 
relevant information for continued discussions surrounding 
the provision of quality standard care as related to PN 
initiation. Further progress toward achieving the quality 
measure of PN initiation on day five could be made through 
formation of formal policy.  

A barrier to quality initiatives to improve evidence based 
care is overcoming existing culture. Generally, 
improvement efforts concisely identify an aim, key drivers, 
and interventions that focus on influencing the existing 
practice culture to realign within a new paradigm. 
Examination of the quality initiative reported herein is 

instructive, as it was based primarily on review of primary 
literature, open discussion, consistent recommendation 
and ongoing education rather than strict policy and 
subsequent enforcement. Whether it be through policy and 
enforcement or education and recommendation the goal of 
any initiative is to provide consistent high quality care that 
is sustainable. Sustainability is often achieved through 
cultural change. Once culture has changed, practice change 
has a greater probability of continuing beyond the intensive 
implementation phase. Limitations of the study include the 
retrospective analysis at a single center and lack of analysis 
within specific disease state patient populations. 

 
CONCLUSIONS 

Standardizing the recommendation and approach to PN 
initiation after evaluation of a large published RCT 
decreased early and overall PN use within our PICU. 
Discussion, consensus gathering and consistent 
recommendations proved effective in the quality initiative. 
Evaluation of this project demonstrate that influencing 
change through light touch techniques can be effective, 
especially in cases where firm national professional 
organization guidance is not available due to varying 
stakeholder opinions. Safety, as related to length of stay 
evaluation, was also demonstrated through the quality 
initiative evaluation.  
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Abstract  
Objectives: To investigate the view of the role of community pharmacy by selected stakeholders in local Danish communities. 
Methods: A mixed method approach combining qualitative and quantitative methods was used: observations at pharmacies, 
questionnaires for pharmacy staff and customers, and interviews with pharmacy owners, general practitioners (GPs) and politicians. 
Role theory was the theoretical foundation. Data was analyzed using directed content analysis and descriptive statistics.  
Results: Five Danish towns were visited, resulting in five pharmacist interviews, 48 questionnaire replies from pharmacy staff, 59 
customer interviews, three GP interviews and four interviews with local politicians. All stakeholders found the pharmacy to have a 
medical focus, although to a differing degree. While pharmacy staff and GPs had the greatest knowledge and expectations regarding 
the pharmacy staff’s level of medical knowledge, local politicians had the least. Pharmacy staff wanted to take on more responsibility. 
Customers generally considered the pharmacy part of the healthcare sector with a high level of knowledge on medications. GPs’  
attitudes appeared to be related to the amount of communication between GP office and pharmacy. Local politicians interviewed did 
not seem to be aware of the competencies within the pharmacy, but once informed were open to using the pharmacy as an integrated 
part of the local healthcare system.  
Conclusions: There was general consensus between stakeholder groups that medicine is the main area of focus at the pharmacy. 
However, investigated stakeholders did not appear to be aware of the full extent of the competencies within the pharmacy, and there 
was a general lack of consensus about the services the pharmacy should perform. If the competencies within the pharmacy are to be 
fully utilized, the pharmacy must not only tell but also show the local community what they can do. 
 

Keywords 
Community Pharmacy Services; Pharmacies; Pharmacists; Stakeholder Participation; Patients; General Practitioners; Attitude; Health 
Services Research; Surveys and Questionnaires; Qualitative Research; Denmark 

 
INTRODUCTION 

The profession of community pharmacy has undergone a 
paradigm shift from focus on the manufacturing of 
medicines to being a place for distribution and 
counseling.1,2 For example in the form of health-related 
services, such as the Danish inhalation check service. Many 
studies have sought to explore the current role of the 
community pharmacist.

3-11
 Thus the views of pharmacists, 

customers and general practitioners (GPs) on the role of 
pharmacists have been described in the international 
literature.  

Overall, literature depicts two main views on pharmacists 
by pharmacy customers: the role of the pharmacist as an 
important stakeholder in healthcare, and the role of the 
pharmacist as a store employee.8,12 These are also the two 
views presented by politicians.13,14 Jose et al. and Kelly et 
al. found that customers consider pharmacists to be 
healthcare professionals at the same level as GPs.6,7 Jose et 
al further found that 80% of customers considered 
pharmacists to be experts on medicines.7 A Danish study 
has shown a correlation between the provision of health-
related services and an increased view of pharmacists as 
healthcare professionals.15 

Pharmacists see themselves as having many different 

identities, but they consider their main role to be that of 
medicines experts with tasks involving distribution, 
counseling and checking for medication errors.4,5,16 Other 
studies have further found that there is a lack of consensus 
regarding the expectations about pharmacist 
competencies, with pharmacists valuing their competencies 
higher than other stakeholder groups.3,17  

Studies have shown that GPs generally appreciate 
pharmacists’ medical knowledge and their aid in 
prescription and interaction control.3,18 Bidwell and 
Thompson found that GPs appreciate being contacted by 
pharmacists regarding potential medical problems, and 
that a personal relationship is important as part of the 
impetus to enter into professional collaboration.18  

While many studies have focused on the role of the 
pharmacist, few if any studies have focused on the role of 
the pharmacy organization as a whole in a local 
community.  

The Danish pharmacy system 

Only pharmacists are allowed to own pharmacies in 
Denmark, and then only one main pharmacy, but up to 
eight other pharmacy departments in a radius of 80 km of 
the main pharmacy. 

Danish pharmacies have two main types of staff. 
Pharmacists, with a five-year university degree and 
pharmaconomists (Danish pharmacy technicians with a 
three-year education) and students of both educations. 
These types of staff will henceforth be referred to as 
pharmacy staff.  
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The Danish community pharmacy sector has undergone 
many changes, with focus on liberalization in the past few 
decades.19 Services such as dispensing prescriptions, once 
the sole task of pharmacists, are now a shared 
responsibility between pharmacists and pharmaconomists. 
While services that used to be reserved for the pharmacy 
are now slowly being shared with other actors such as retail 
stores.19 This is the case for some over-the-counter 
products and veterinary products. The most recent changes 
are 1) the introduction of ‘medicine conversations’, a 
health service giving newly diagnosed chronic patients the 
right to a conversation with a pharmacist regarding their 
concerns about their new treatment, 2) the introduction of 
increased competition within the pharmacy sector and 3) 
the introduction of limited prescribing rights for 
pharmacists.  

The Association of Danish Pharmacies has a vision of Danish 
community pharmacy staff as the medicine experts of 
society, the experts who ensure health and optimal use of 
medicines.20 The views on the current role of Danish 
pharmacies could provide points of action for achieving this 
role. Thus, the aim of this study was to investigate the view 
of the role of the local community pharmacy by pharmacy 
staff, pharmacy customers, local GP’s and local politicians. 

Theory  

Role theory was used as the theoretical foundation for this 
research. According to Biddle and Thomas, the role of an 
organization is determined by the opinions and roles of 
stakeholders relevant to the organization. The role of an 
organization, is hence determined by social norms, 
demands and rules:  roles are not only defined by the 
individual but also by other actors and the interactions 
between them.21 To investigate the role of the pharmacy as 
an organization, according to Role theory, one must 
acknowledge the impact of other stakeholders. The model 

by Guirguis and Chewning regards the impact of interaction 
between individuals and their expectations about the 
interactions on role perception.22 This model also shows 
that the role of an organization is dependent on the people 
in contact with the organization. The model by Sabater-
Galindo et al regards factors relevant to the perceived 
pharmacist image.23 The models presented by Guirguis and 
Chewning as well as Sabater-Galindo et al. were used to 
create questionnaires and interview guides that would aid 
in illuminating the role understanding of the pharmacy by 
different stakeholder groups.22,23 

 
METHODS 

Study design 

The study was designed as a descriptive case study, based 
on a mixed method approach involving the following 
methods: interviews, questionnaires and observational 
studies. Five small towns were chosen to act as cases. The 
choice of small towns as cases was made due to the closer 
proximity between the chosen stakeholders and 
pharmacies than in large urban areas with several 
pharmacies and GP practices (see inclusion criteria further 
down). It was assumed that stakeholders in small towns 
would be more likely to have a personal relationship with 
their pharmacy and a deeper understanding of the 
competencies within the pharmacy, than if the study had 
been conducted in a big city. The towns were chosen to 
represent different parts of Denmark in order to get a 
diverse sample, and by the following criteria: the town had 
to have less than 10.000 citizens, be more than 30 km to 
the nearest big city (Odense, Aarhus, Aalborg, Copenhagen) 
and have only one pharmacy in the town.  

Four stakeholder groups were chosen for this study. They 
were chosen since they were considered the stakeholders 

Table 1. Methods and themes used for each stakeholder group 

Stakeholder group Customers Pharmacy GPs Politicians 

Method used Structured interviews, 
including both closed and 
open-ended questions,  

Questionnaire sent to all 
pharmacy staff + semi- 
structured interview with 
pharmacist or pharmacy owner 

Semi-structured 
interview 

Semi-structured interview 

Method development * Literature search + then 
matching with other 
stakeholder groups + two 
rounds of pilot studies 

Questionnaire: literature search 
+ two rounds of pilot studies 
Interview: Literature search + 
theme matching with 
questionnaire 

Literature search + 
theme matching with 
other stakeholder 
groups 

Literature search + theme 
matching with other 
stakeholder groups 

Pilot study 1 Two test persons. 
Questionnaire used as 
structured interview 
guide 

Four pharmacy employees used 
as test persons. Questionnaire 
used as an interview guide 

NA NA 

Pilot study 2 Two test persons. 
Questionnaire used as 
structured interview 
guide 

Response from five pharmacy 
employees, questionnaire sent 
out electronically 

NA NA 

Themes Expectations of the 
pharmacy, factors 
affecting choice of 
pharmacy, view on the 
pharmacy, view on 
potential pharmacy 
services 

Questionnaire: View on the 
pharmacy, competencies and 
duties at the counter, the ideal 
pharmacy 
Interview: role of the pharmacy 
in society, view of the pharmacy 
by society, collaboration with 
surrounding health care sector, 
the ideal pharmacy 

Relationship to the 
pharmacy, 
competencies of the 
pharmacy, possible 
increased use of 
pharmacy in society 

Role of the pharmacy in 
the community, 
competencies of the 
pharmacy, use of 
pharmacy by the county, 
role of the pharmacy in 
an ideal world 

* Theme matching means that themes were compared across stakeholders to ensure data would be comparable between stakeholder groups.  
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with most power in determining the role of community 
pharmacy in small towns. The stakeholders chosen were:  

 pharmacy staff, ie. pharmacists and 
pharmaconomists  

 pharmacy customers  

 GPs and  

 local politicians  

Pharmacy staff was for the sake of this study considered a 
homogenous group. Danish pharmaconomists have a high 
level of pharmacological expertise and both groups are 
counselling customers at the counter, with customers 
rarely knowing the difference between them. This was also 
limiting possible confusion when discussing competencies 
within the pharmacy with the other stakeholders.  

Local politicians were included in this study since they have 
the power to e.g. involve pharmacy staff in the education 
of local health personnel and medicine management in 
retirement homes.  

Table 1 shows the data collection methods used for the 
stakeholders, how questions were developed, and pilot 
tests.  

Participant recruitment and data collection  

Between three and five days were spent in each small 
town, with the first author visiting the pharmacy for two to 
three days and seeing politicians and GPs on the other 
days.  

Pharmacy staff: Pharmacies were contacted by email and a 
follow up phone-call was made approximately one week 
after the email was sent. A total of six small town 
pharmacies were contacted about participating in the 
research project. One declined due to lack of time, leaving 
a total of five visited pharmacies. Questionnaires were sent 
out electronically and pharmacy staff was asked to answer 
the questionnaire before the pharmacy visit. When at the 
pharmacy, the researcher spent time observing everyday 
interactions with customers at the counter (results not 
shown), talking to pharmacy staff, and interviewing a 
leading pharmacist or pharmacy owner. Pharmacist 
interviews were conducted when time opened up at the 
counter and lasted between fifteen and forty minutes.  

Pharmacy customers: Customers were recruited for 
participation at the counter by pharmacy staff at each 
pharmacy. A note describing the study was placed at each 
counter and pharmacy staff was instructed to ask all 
customers if they would be interested in participating 
(consecutive sampling). The interview then took place 
either at a far end of the counter or in a separate room at 
the pharmacy. At least one day was spent interviewing 
customers at each pharmacy.  

General practitioners: There was only one GP clinic in each 
city. GPs in each town were contacted via telephone to 
explain the project and a follow-up email was sent with a 
more in-depth description of the study. The interview guide 
for GP interviews was created with the intention that the 
interview would last ten minutes, corresponding to an 
appointment with a patient. This was to aid recruitment. 
Interviews took place at the GPs’ offices in order to make it 
more convenient for them to participate. Interviews with 
GPs took between six and seventeen minutes.  

Local politicians: Two local politicians from each town were 
contacted, one from each political wing. Politicians were 
chosen on the basis of the criteria that they were currently 
members of the town council and lived in the town of the 
pharmacy visited. The focus on a local connection to the 
pharmacy was valued as more important for the research 
than in-depth knowledge of the health policies of the 
municipality, thus interviewed politicians did not 
necessarily have health as their main area of focus in their 
political work. Interviews took place at a location of the 
interviewee’s choice. Interviews lasted between fourteen 
and forty-five minutes. 

Methods of analysis  

All interviews were recorded and transcribed, except for 
two customer interviews where customers were not 
comfortable with recording. In these cases, answers were 
noted by hand. All data were analysed using directed 
content analysis, where themes and coding schemes for 
analysis are decided on the base of existing literature.24  

Quantitative data from interviews and questionnaires was 
analysed using descriptive statistics.  

Ethics 

According to Danish regulations, ethical approval was not 
required. However, ethical considerations were met. 
Measures were taken to safeguard participants’ 
confidentiality. All participants gave informed consent. 

 
RESULTS  

Data were collected from five towns (A-E) geographically 
spread out in Denmark. Table 2 gives an overview of the 
number of respondents in each town and per stakeholder 
group.  

All stakeholders will hereafter be designated according to 
the town they come from: stakeholders in town B, 
pharmacy B, GP B, politician B, etc. Two politicians were 
interviewed in town D, and they are designated politicians 
D1 and D2. 

Views on the role of the pharmacy were similar within all 
stakeholder groups from the five towns, and different 

Table 2. Overview of amount of data collected during the study. More than one pharmacy department was visited for pharmacies B and C. 

Town Customer interview 
Pharmacy questionnaire 

(responses) 
Pharmacy 
interview 

GP Interview 
Politician 
interview 

A 10 10 Pharmacist 0 1 

B 8 5 Pharmacy owner 1 1 

C 19 8 Pharmacist 1 0 

D 12 14 Pharmacy owner 0 2 

E 10 11 Pharmacy owner 1 0 
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between stakeholder groups. It can generally be stated that 
stakeholder groups with more contact with the pharmacy 
had a deeper level of understanding of the competencies 
within the pharmacy, and thus higher expectations about 
the role and services of the pharmacy. The range extended 
from pharmacy staff with the highest expectations to GPs 
to customers to local politicians. The overall results of this 
study can be summed up as shown in Table 3.  

General overview  

Except town A, all towns were affected by urbanisation, 
with empty and dilapidated houses, and the closing of 
many stores in the towns during the last couple of years. 
Towns A and E were tourist towns, so they had more town 
life than the other three. Pharmacies B, C, and D were 
country pharmacies and thus had bigger veterinary 
departments than the other pharmacies. Pharmacy B was 
located in an area where a relatively big part of the citizens 
was living in social housing situations, hence dose-
dispensed medication was a big part of their turnover.  

The majority of customers interviewed were female (70-
83%), locals (75-100%) and retired or receiving social help 
for example in the form of sick leave (50-88%). Between 75 
and 95 % of customers took medications on a regular basis 
and between 75 and 92 % always used the same pharmacy.  

The views of pharmacy customers 

Customers across towns agreed that the pharmacy was 

part of the healthcare sector. Most customers also 
acknowledged the pharmacy as a private business, 
although some expressed the concern that economic 
factors might weigh more in the minds of pharmacy staff 
than benefits to the customer. Pharmacy staff were highly 
acknowledged as experts in medicine, but for the most part 
not considered to be health professionals at the same level 
as GPs. Approximately half of customers in towns A-C 
considered pharmacy staff to be health professionals at the 
same level of GPs, while in town D this was one third and in 
town E 80 percent. This difference in views was also 
reflected in the willingness to let pharmacy staff access 
medical files: whereas most customers (90 percent) in town 
E thought this would be a good idea, town A followed with 
70 percent of customers, and towns B-D with 50 percent.  

In general, customers would not accept pharmacy services 
that required a deeper level of medical knowledge and 
understanding, such as medicine conversations and 
vaccinations, but would accept services that did not require 
this, such as advice on health improvement without the use 
of drugs or advice on minor ailments. The clear outlier here 
was pharmacy E, whose customers were keen on accepting 
all types of health services, even those requiring a deeper 
medical understanding. Customers were asked about their 
expectations of the pharmacy on a five-point Likert scale. 
Results are shown in Table 4. Services shown in italics refer 
to a standard deviation above 1, indicating a lack of 
complete consensus on the expectancy about the service.  

Table 3. The views of different stakeholder groups on the investigated questions 

 Customers Pharmacy GPs Politicians General view 

Role of the pharmacy NA Drug distributors and 
counsellors 

Distribution center 
and to some extent 
a health professional 
collaborator 

Creates a sense of 
safety in society. 
Distribution and 
counseling on drugs 

Distribution and 
counseling on 
drugs 

Collaboration with 
GPs 

Expected to a high 
degree 

Primarily good Primarily good NA Good 
collaboration with 
GPs 

Business vs healthcare Both More healthcare 
than business 

More healthcare 
than business 

More business than 
healthcare 

Both, but 
emphasis on 
healthcare 

Competencies of the 
pharmacy 

Good medical 
knowledge but less 
knowledgeable than 
the GP 

High medical and 
health-related 
knowledge 

Safety net for 
prescription ‘errors’ 
and interactions, 
and competent 
counsellors  good 
medical knowledge 

Specialized medical 
knowledge 

Good medical 
knowledge  

The future pharmacy Divided in willingness 
with regard to an 
expanded pharmacy 
role 

More focus on drugs 
and becoming an 
integrated part of 
the healthcare 
system 

Open towards more 
collaboration 

The same as today, 
but open to more 
collaboration 

NA 

Table 4. Customer expectations about the pharmacy. On a 5-point Likert scale, customers were asked about the degree to which they expected 
certain services. Services generally expected are defined as being 4 or above on the Likert scale, while services generally not expected are 
defined as being below 4 on the Likert scale. Services marked in italics had a standard deviation above 1. 

Services generally expected Services not generally expected 

● The pharmacy is easily accessible, I can always enter and 
expect them to take the time to answer my questions 

● The pharmacy collaborates with my GP  
● The pharmacy can tell me how to take my medication 
● The pharmacy can tell me how to store my medication 
● The pharmacy can tell me about side effects 
● The pharmacy can help me regarding the use of my medical 

devices 
● The pharmacy can advise me on the use of my OTC drugs 
● The pharmacy can advise me on creams 

● The pharmacy can help me understand my medical 
treatment  

● The pharmacy can tell me what to do if I forget to take my 
medication  

● The pharmacy can answer questions about my disease  
● The pharmacy can tell me how to handle side effects 
● The pharmacy can keep track of drug-drug interactions  
● The pharmacy can advise me on natural remedies  
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The views of pharmacy staff 

“Our role is to make sure customers get the best 
possible treatment with their drugs, where we 
want to ensure that they understand how to 
take them”. Pharmacist E 

The above quote shows the general role perception of the 
pharmacy staff in this study. They consider themselves to 
be medical experts who not only ensure that treatment is 
correct, but also that their customers understand the 
treatment.  

All pharmacy staff identified themselves as being part of 
the healthcare system. They also acknowledged being a 
private business, but did not identify as sales personnel in a 
store. According to pharmacy staff, the most important 
tasks for a pharmacy are patient counseling, ensuring 
optimal use of medication and patient safety. This was also 
reflected in the services that occupied most of the 
personnel’s time: dealing with customers and dispensing 
prescription medicines. Pharmacy staff was asked about a 
range of counter-related services to determine if they were 
considered services in which the pharmacy was competent 
and had a professional duty to perform, and if these 
services were performed. These services are shown in 
Table 5.  

Pharmacy staff considered the majority of the services to 
be obligations at which they were competent, were 
obligated to perform and did perform. With the exception 
of pharmacy D, only the service of counseling on 
supplements rated below a 4 on the 5-point Likert scale on 
all three counts.  

Pharmacy staff was asked what the pharmacy would be like 
in an ideal world. Answers revolved around a higher focus 
on drugs and better collaboration within the healthcare 
sector. 

“Well, I would like it if we could get money for 
distributing drugs, because that’s not what we 

live from today. I would like it if we didn’t have 
to focus so much on free trade goods, if we 
could be allowed some money for the time spent 
on counseling”. Pharmacist C 

“A better link between all parties in the 
healthcare system. Well, it’s kind of the 
pharmacies and the hospitals and the GPs [uses 
hands to indicate boxes]. It’s not the healthcare 
sector; well it is, but it’s kind of grouped”. 
Pharmacist A 

The views of General Practitioners 

Three GPs were interviewed. Their degree of collaboration 
with the pharmacy ranged from no contact to daily contact. 
The primary reason for not participating was lack of time. 
Since the towns visited only had one GP clinic, there was no 
way of getting more GP’s in the study.  

As can be seen from Table 6, the higher the degree of 
collaboration between pharmacy and GP, the more positive 
the view of the GP about the competencies and future use 
of the pharmacy. All GPs viewed the knowledge and 
counseling of the pharmacy as beneficial to their patients, 
especially in situations such as OTC purchases where the GP 
was not involved. The view about the health services 
provided by the pharmacy was diverse, ranging from the 
attitude that the pharmacy should not provide health-
related services, to the attitude that it would be of great 
help to the GP if the pharmacy was more involved.  

The views of local politicians 

The politicians interviewed were from different political 
parties ranging from mid left parties to mid right parties. 
None of the interviewed politicians had health as their 
primary focus in their political work. Politicians generally 
viewed the pharmacy as a private business. However, all 
acknowledged that the level of medical knowledge and 
service at the pharmacy was unique for a business. 
Politicians viewed the pharmacy as having a role in the 
making and shaping of communities, providing a sense of 

Table 5. Counter-related services. Pharmacy staff were asked to rate themselves on a 5-point Likert scale with regard to the following 12 
counter-related services, the degree to which they 1) considered themselves competent to offer the service, 2) whether the service was their 
professional obligation to perform and 3) the degree to which they performed the service in daily practice.  The total mean scores are shown in 
parentheses. 

Explaining how the medication works (4.33, 4.52, 3.92) Counseling on OTC drugs (4.66, 4.77, 4.64) 

Counseling on side effects (4.10, 4.33, 3.65) Counseling on creams (4.19, 4.09, 4.11) 

Checking for drug-drug interactions (4.38, 4.50, 3.81) Checking for right drug in right amount (4.67, 4.83, 4.68) 

Counseling on food-drug interactions (3.98, 4.42, 3.58) Advising about correct use (4.69, 4.83, 4.58) 

Explaining about legal matters such as reimbursement (4.66, 4.62, 4.45) Uncovering wrongful use (4.13, 4.65, 4.02) 

Counseling on supplements (3.85, 3.94, 3.64) Helping customers who used to take their medication incorrectly to 
use it correctly and understand why it is important to do so (4.54, 
4.88, 4.42) 

Table 6. Views of GPs on pharmacies and pharmacy competencies. 

 GP B (no collaboration) GP E (good collaboration) GP C (high degree of collaboration) 

Role of the pharmacy Private business, a distribution 
center 

A professional healthcare 
collaborator  

A distribution center and professional 
healthcare collaborator 

Competencies of 
pharmacy personnel 

Basic counseling and checking 
for obvious interactions 

Safety net regarding side 
effects, dose, and interactions 

In-depth knowledge on medication and side 
effects, beneficial to both patient and GP 

Attitudes towards 
pharmacy- provided health 
services 

The pharmacy should stick to 
distributing 

Beneficial if GP receives 
information and is involved in 
what happens to the patient 

Highly relevant and would be helpful to the 
GPs’ workload  

Where is the pharmacy 
essential 

OTC counseling where the GP 
is not involved 

Counseling on devices, OTC 
products and dietary 
supplements 

NA 
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security for people to be able to get medication and 
counseling, and creating a customer base for other stores 
in the town.  

At the end of most interviews, the politicians began 
interviewing the researcher about the competencies of 
pharmacy staff and projects occurring elsewhere in the 
country. When informed about the competencies that lie 
within the pharmacy and projects run in other 
municipalities, politicians were open to the idea of using 
the pharmacy as a more integrated part of the local 
healthcare system: 

“It’s an untapped potential that could be 
incorporated in all of these things [services for 
chronic patients]”.  Politician B 

“Well, I think that if the pharmacy approaches us 
with something . . . and it’s not too expensive, 
then I can’t imagine we would say no”. Politician 
D2 

 
DISCUSSION 

All stakeholder groups, except for local politicians, viewed 
the pharmacy primarily as a part of the healthcare system. 
This indicates that stakeholders with close contact to the 
pharmacy acknowledge the professional knowledge within 
the pharmacy. This supports the theory proposed by the 
authors when creating this study, that closer proximity to 
the pharmacy increases the knowledge of the 
competencies. It is further interesting to note that the 
stakeholder group representing the law-making body, and 
thus the body with the greatest impact on the future role 
of the Danish pharmacy, which is highly regulated by law, 
had a different view on the fundamental role of the 
pharmacy than all other stakeholder groups. Further 
studies should be made to investigate if this view of the 
pharmacy as a private business is general to politicians at 
all levels, and all political parties. If so, pharmacy 
organizations should take public action to show politicians 
that they have a role in the healthcare system - if indeed 
this is a role they wish to have.  

The results give a clear indication that although customers 
consider the pharmacy as part of the healthcare system, 
they lack a clear definition of what they can expect from 
their local pharmacy. Not only are many of the points on 
the ‘services not generally expected’ column services the 
pharmacy is indeed able to perform, but many of the 
services are shown in italics, indicating there is no clear 
perspective on the role and competencies of the pharmacy. 
This is in keeping with the views of one of the interviewed 
pharmacists, who stated that customers were not aware of 
the full scope of competencies within the pharmacy. This 
view of the lack of awareness of pharmacy competencies 
has also been shown by Saramunee and colleagues.3 This 
study also pointed to uncertainty about pharmacy 
competencies, showing a lack of great interest in health-
related services that would mark the pharmacy as a fully 
integrated part of the healthcare system. A similar trend 
has been shown in a study by Iversen and colleagues.25  

Since pharmacy staff identifies themselves as medicine 
experts with a key role in counseling and distributing 

medicines, pharmacies should make an active effort to 
show customers the full scope of their competencies. This 
would encourage customers to see pharmacy staff in the 
role with which they identify. 

This study indicates that the more collaboration between 
GP and pharmacy, the more positive is the attitude of the 
GP towards extended pharmacy services. In order to have 
GPs accept extended pharmacy health-related services, this 
study indicates that the pharmacy should: 

 Establish (or build on the current) collaboration and 
personal relationship with GPs  

 Ensure GP involvement in health-related services, 
and 

 Ensure a proper registration system that enables 
GPs to keep track of the services provided to their 
patients at the pharmacy.  

Few if any studies have investigated the view of local 
politicians about the use of the pharmacy.13,14 This study 
therefore provides new knowledge on the view of 
community pharmacy in small towns in Denmark. Although 
politicians were not aware of the scope of competencies 
within the pharmacy, when they were informed about 
them, they were open to the idea of increased 
collaboration with the local pharmacy. Thus, if pharmacies 
want to have more responsibility in the local healthcare 
system, they should contact politicians about establishing 
such collaborations. This might be easier than most 
pharmacy staff thinks. Since, at least some, politicians 
already view the pharmacy as a key player in the making of 
the general community, one could assume that this, using 
the arguments of creating greater security, more health 
and more life in the city, would appeal to an already 
existing image in the politician mindset.  

Although this study showed a high degree of similarities in 
views within stakeholder groups across towns, one town 
stood out. Pharmacy customers in town E were more likely 
to value pharmacy staff as health professionals at the level 
of GPs and were more comfortable allowing pharmacy staff 
access to medical files than customers at pharmacies in the 
other investigated towns. This view was also seen in the 
interview with GP E, who was keen to acknowledge the role 
of the pharmacy as a safety net for prescription control, 
interactions and OTC purchases. There were no obvious 
contextual factors in which pharmacy E differed from the 
other pharmacies. One possible explanation could however 
be that the pharmacy owner focused on healthcare and 
created a trusting environment where employees felt their 
role as healthcare staff was important. For example, the 
staff at pharmacy E’s preferred method to update their 
knowledge was self-study, which allowed them to 
concentrate on the needs of customers rather than what 
might be a ‘hot topic’ for pharmacy staff in general. Since 
no one reason could be seen for the different view on 
pharmacy E was discovered, it is likely that it is due to a 
several of factors.  

The results of this study show that communication 
between the pharmacy and stakeholder groups, as well as 
information on the competencies of the pharmacy, 
increase the view of pharmacy staff as healthcare 
professionals and the desire to use the pharmacy actively in 
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local healthcare. The ‘role through interaction circle’ 
(Figure 1) shows the positive correlation between 
interactions and presenting pharmacy competencies and a 
change in view on the role of the pharmacy.  

This fits well within the concepts of role theory. Guirguis 
and Chewning presented a model describing the four 
perspectives present in role theory: organizational, 
symbolic interactionistic, cognitive and functional.22 The 
results from this study add a new factor to the cognitive 
and functional part: the views of others. According to the 
model by Guirguis and Chewning, pharmacist and patient 
expectations affect these two perspectives of role theory. 
Interviews with politicians conducted for this study made 
clear that information from an outsider about the abilities 
of the pharmacy can affect their views of e.g. politicians. 
Since politicians can also act as patients, it could be 
anticipated that this is true for all stakeholders. Thus, we 
suggest an addition to the model by Guirguis and 
Chewning, where the knowledge and expectations of 
others can affect the views and attitudes of pharmacists 
and pharmacy users (Figure 2).  

If pharmacies want to achieve a more active role in their 
local healthcare systems, they should increase interaction 
with their local healthcare system, GPs and politicians, as 
well as increasing focus on presenting their competencies 
to their customers.  

In order to achieve the role pharmacy staff wants for the 
pharmacy, they should focus on the following three things: 

 Make customers aware of what they can expect 

 Build a professional relationship with local GPs 

 Build relations with local politicians 

Role theory can help understand the role the pharmacy 
already possesses in the local environment and give a base 
for strategical entry points in obtaining a desirable role. By 
investigating the perceived role from a Role Theory 
perspective, and then using the interaction circle shown in 
Figure 1 as a practical tool, pharmacies can work towards 
the role they wish to have.  

Limitations 

The first author, who is a pharmacist, primarily designed 
and collected data for this study, which introduces the risk 
of bias. However, the second author is not a pharmacist 
and was involved in all parts of the study except data 
collection. Combined with the fact that the preparation, 
collection and analysis of data were inspired by and 
comparable with current literature, this means that the 
bias is not considered a great limitation. The small sample 
size for number of towns and number of stakeholders per 
town investigated is a limitation to the transferability of the 
study. More studies should be conducted involving 
different types of towns/pharmacies. However, this study 
can provide useful knowledge on subjects to investigate 
and methods to use if one wishes to perform a similar 
study in another setting. That customer interviews took 
place in the pharmacy, could be a limitation as customers 
might not feel comfortable expressive negative opinions on 
the pharmacy in this setting. The number of different 
stakeholder groups should also be considered a possible 
limitation to this study. There are many more stakeholders 
relevant for determining the role of the pharmacy than the 
ones investigated here, for instance veterinarians, media, 
citizens not using a pharmacy, nurses, other shop keepers 
etc. However, the stakeholders chosen for this study was 

Figure 1. The role through interaction circle. Showing that roles change when interaction between 
stakeholders are increased. The circle could be said to be a reversed “care and respect circle” 

compared to the one presented by Schommer et al.
17
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considered as most powerful in regards to determining the 
role of the pharmacy, and thus it is fair to assume that the 
picture drawn is general. 

 
CONCLUSIONS 

There is general consensus between the investigated 
stakeholder groups that medicine is the main area of focus 
at the pharmacy. However, the investigated stakeholders 
did not appear to be aware of the full extent of 
competencies within the pharmacy, and there was a 
general lack of consensus on the services the pharmacy 
should perform and the role it should play in society. Thus, 
the community pharmacy does not have a clearly defined 
role in the local context. If the competencies within the 
pharmacy are to be fully utilized to create a more defined 
pharmacy role as the pharmacy staff in this study want, it is 
up to the pharmacy to tell as well as show their local 

community and relevant stakeholders what they can do.  
The perspective of Role Theory can be used better 
understand the processes underlying how pharmacies are 
viewed, also in relation to other actors.  
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Abstract  
Background: Fever and pain are common conditions in the Australian healthcare setting. Whilst clinical guidelines provide important 
therapeutic recommendations, evidence suggests they are not always followed. Given that community pharmacy is one of the most 
frequently accessed primary healthcare services, it is important to understand the views and practices of community pharmacists in 
pain and fever.  
Objectives: To investigate the views and practices of Australian community pharmacists in pain and fever management, and their 
views on relevant clinical guidelines. 
Methods: A cross-sectional study of community pharmacists in Australia was conducted using a customised, anonymous, self-
administered, online questionnaire between March and May 2018. To capture a broad range of demographics, pharmacists were 
recruited via local industry contacts and the Pharmaceutical Society newsletter, with further recruitment through snowball sampling. 
The main outcomes measured were pharmacists’ views, practices and treatment recommendation of choice in pain and fever 
management, as well as views on clinical guidelines and training. 
Results: A total of 113 pharmacists completed the survey. In general, paracetamol (72%) was preferred as a recommendation over 
ibuprofen, and was the drug of choice for most mild to moderate pain and fever scenarios. Majority of pharmacists reported good 
knowledge of pain and fever management, however, only approximately half reported recent pain management training. Greater than 
87% of pharmacists believe that clinical guidelines are useful in fever management, and 79% of pharmacists believe that following 
clinical guidelines is important in pain management.  
Conclusions: While most pharmacists recognise the importance of guidelines and demonstrated good pain and fever management, 
results suggests opportunities to promote additional education, upskilling, and research in this space to further optimise pain and 
fever management in the community. 
 

Keywords 
Pain; Fever; Pain Management; Acetaminophen; Ibuprofen; Pharmacies; Pharmacists; Choice Behavior; Professional Practice; Surveys 
and Questionnaires; Australia 

 
INTRODUCTION 

Australian community pharmacies are considered to be 
important sources of a wide range of healthcare services, 
and are regularly the first point of contact for most patients 
due to convenience, accessibility and availability of a 
plethora of medications at reasonable costs.1-3 

Primary healthcare professionals require reliable and up-to-
date evidence and clinical information (for example clinical 
guidelines) to assist in making the most appropriate and 
safest therapeutic decision for patients.4,5 The importance 
of healthcare professionals appreciating and adhering to 
clinical guidelines is amplified particularly when patients 
present with symptoms that potentially warrant thorough 
medical analysis prior to initiating pharmacotherapy. 
Pharmacists should familiarise themselves with the medical 
recommendations adopted in Australian healthcare 

practices, given that community pharmacies are one of the 
most frequently and easily accessed primary healthcare 
services. 

In Australia, it is well documented that pain and fever 
symptoms are common complaints expressed by patients 
of all age groups.6-8 Failure to adequately manage pain and 
fever symptoms can have a significant impact on patient 
outcome and exacerbation of additional health 
consequences. Community pharmacists hold an advisory 
position and have an opportunity to effectively engage with 
patients and assess whether pharmacological management 
of pain and fever symptoms are appropriate and are 
attuned to the current clinical recommendations. For 
example, The National Institute for Health and Care 
Excellence (NICE) provides clinical guidelines to Australian 
healthcare practitioners and pharmacists on the diagnosis, 
assessment and treatment of feverish illness, for example 
using paracetamol or the Non-Steroidal Anti-Inflammatory 
drug (NSAID) ibuprofen; while the Australian Therapeutic 
Guidelines (TG) provides clinical guidelines on the general 
assessment and management of pain, including the 
‘Stepwise’ approach adopted for pharmacological 
management of acute and chronic pain in Australia, such as 
using paracetamol, NSAIDs and/or opioids, depending on 
the nature of the pain.9,10 
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Interestingly, despite the importance of clinical guidelines 
to clinical practice, studies investigating whether guidelines 
are generally adhered to, or evidence supporting that 
clinical guidelines are being followed by healthcare 
professionals (particularly pharmacists) are quite variable. 
For example, despite significant efforts to promote and 
support guideline use, evidence indicates that adherence to 
guidelines by healthcare professionals is often 
suboptimal.11,12 

Thus, given the currently limited published literature in this 
context, it is important to understand and explore the 
views and perceptions of community pharmacist on the 
usefulness of clinical guidelines on pain and fever 
management, as well as assessing their usual practices, 
particularly investigating whether Australian pharmacists 
appreciate clinical guidelines, and apply them in this 
context.  

The aim of this study was to investigate the current views 
and self-reported practices of Australian community 
pharmacists in pain and fever management, how they 
compared to current clinical guidelines and 
recommendations, and to identify the potential gaps and 
opportunities in this space. 

 
METHODS 

Ethics approval 

This study was approved by the Human Research Ethics 
Committee of the study institution (Approval number: 
SEHAPP 99-17). 

Study participants 

This study was designed as a cross-sectional study to 
capture the current views and self-reported practices of 
Australian practicing community pharmacists in commonly 
encountered pain and fever management, as well as their 
views on clinical guidelines. Data collection was conducted 
over an approximately eight-week period (March-May 
2018). Participation involved completing an anonymous 
online survey that took approximately 10 minutes. This 
survey was open to all community pharmacists across 
Australia, although it is estimated that survey participants 
would be predominately pharmacists in Victoria, due to the 
recruitment. Implied consent was sought by completion of 
the survey. The investigators were responsible for the 
initial recruitment of pharmacists via local industry contacts 
and the Pharmaceutical Society of Australia newsletter, 
with further recruitment through snowball sampling.  

Questionnaire 

An anonymous, self-administered questionnaire was 
developed to collect a broad range of data from Australian 
community pharmacists. Qualtrics software was used to 
develop and deliver the online questionnaire.  

Questions were developed under four sections. To ensure 
that a broad range of pharmacist responses were captured, 
demographic data such as age, gender, employment status, 
area of primary employment, tertiary qualifications and 
approximate years of experience as an Australian 
registered pharmacist were obtained.  

The main body of the questionnaire consisted of questions 
relating to daily pharmacy practice observations, which 
included questions on the most common types of pain, and 
the frequency of over-the-counter (OTC) analgesic 
requests. In the next section, pharmacists were presented 
with a series of hypothetical case scenarios of patients 
presenting to the pharmacy with symptoms of either fever 
or pain with different severities. The case scenarios are 
patient-based presentations typically seen in an Australian 
community pharmacy setting. Examples of scenarios 
include: general mild to severe musculoskeletal pain, 
headaches, migraines, osteoarthritis and fever; as well as 
preference for treatment options relating to adults and 
paediatric assessments of fever. Pharmacists were provided 
with a number of different available treatment (no brand 
names were used) and referral options, and were asked to 
select their preferred treatment strategy in each case 
(given that there are no contraindications in the case 
scenarios). 

The final section of the questionnaire consisted of a series 
of categorical questions (5-point Likert scale ranging from 
Strongly disagree to Strongly agree) investigating the 
pharmacist’s views and opinions on their knowledge, 
training, clinical guidelines and clinical experience in the 
context of pain and fever management. 

The questionnaire underwent a series of pilot tests with a 
small group of pharmacists and pharmacy academics 
before final release. The survey was preliminarily pre-
tested for ease of use and to identify any technical or 
interpretative issues, and a second round of pilot tests 
were conducted before the questionnaire was made 
available to Australian community pharmacists.  

Data analysis 

Statistical tests and descriptive statistics were conducted 
(using SPSS version 18) to assess responses to the 
questionnaire. A Chi-square goodness-of-fit analysis was 
also performed to specifically compare the demographic 
parameters of age and gender distributions of this study’s 
surveyed population with Pharmacy Board registrant data 
to assess sampling and external validity.  

 
RESULTS  

Of the total of 149 pharmacists who attempted the survey, 
36 incomplete submissions were excluded, with 113 
completed responses used for this study. Table 1 describes 
the participant demographics. Registrant data was 
retrieved from the Pharmacy Board of Australia for the 
period 1 January-31 March 2018.13 The eligible responses 
(n=113) were multiplied by the proportions of each 
category in the registrant data, to determine the expected 
frequency of responses to the survey. The expected 
frequency was then compared to the actual/observed 
frequency of responses to the survey to determine any 
distribution differences between the survey data of 
pharmacists in this study, and the registrant data of 
pharmacists. 

The chi-square goodness-of-fit test showed a statistically 
significant difference in the age distribution between the 
survey and registrant data (computed chi-square value (chi-
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square=37.470) was more than the critical value (chi-
square=11.071, at df=5, alpha=0.05)). Although there 
appears to be a similar trend between the proportions of 
the survey and registrant data, the proportions of the age 
groups under 34 years in the survey data appear to be 
over-represented, and the age groups over 35 years appear 
to be under-represented, when compared to registrant 
data. However, there was no statistically significant 
difference in the distribution of gender between the 
registrant and survey data (computed chi-square value (chi-
square=1.351) was less than the critical value (chi-
square=3.841, at df=1, alpha=0.05)). This indicates that the 
survey sample distribution based on gender is a reasonable 
representative of the greater population of Australian 
pharmacists. 

There was a range of pharmacists who held experience in 
other aspects of pharmacy besides the community setting. 
Of the 113 respondents who completed the survey, 
approximately 16% of pharmacists held employment in 
academia, while more than 13% held employment in 
hospital settings. 

Back pain (31%) and non-specific musculoskeletal pain 

(29%) were the two most commonly encountered types of 
pain reported by pharmacists. While in their daily practice, 
56% of pharmacist report 50% or more of their OTC 
encounters were patients requesting OTC analgesics.  

Paracetamol was the medicine of choice for fever across all 
ages (Table 2). Additionally, it was also generally observed 
that paracetamol was the preferred choice for most mild to 
moderate pain scenarios; while anti-inflammatory drugs or 
‘referral’ was preferred for severe pain scenarios (Table 3). 
It was also observed that the ‘Paracetamol+ibuprofen’ 
combination was generally preferred for more severe cases 
only (Table 3). 

Paracetamol was the medicine of choice for mild 
headaches; however the preference for ‘ibuprofen’ or 
combination ‘Paracetamol+ibuprofen’ increases as severity 
increase (Table 3). Aspirin was the medicine of choice in 
adult mild-moderate migraines; with ‘Referral’ being the 
option of choice for severe migraine (Table 3). Paracetamol 
was the medicine of choice for mild-moderate 
osteoarthritis (Table 3). Ibuprofen was the medicine of 
choice for adult mild musculoskeletal pain; ‘Diclofenac’ or 
‘refer’ were the options of choice as severity increases 
(Table 3).  

Only approximately half of the pharmacists report having 
recent pain management training. Majority of the 
pharmacists agreed that guidelines are both useful and 
important, however, many also believed that “Clinical 
experience” is just as important as following clinical 
guidelines (Table 4 & Table 5). Majority indicated that their 
knowledge of pain and fever management were good 
(Table 4 & 5), however, it was also noted that majority of 
the pharmacists strongly agree/agree (89%) that they 
would benefit from more training/education on pain 
management (Table 4). Overall, ‘paracetamol’ (72%) was 
generally preferred as a recommendation over ‘ibuprofen’ 
(Table 4).  

 
DISCUSSION 

This study examined views and self-reported practices of 
Australian community pharmacists in commonly 
encountered pain and fever management, as well as their 
views on clinical guidelines. Results demonstrated that 
paracetamol and ibuprofen were the two options of choice, 
with paracetamol generally preferred as a 
recommendation; and that pharmacists value both 
guidelines as well as experience when making therapeutic 
decisions. 

Paracetamol vs ibuprofen 

Non-prescription medicines such as paracetamol and 
ibuprofen are important OTC medicines readily available 
and are important treatment components in primary 
healthcare for minor ailments such as pain and fevers. 

Table 1. Demographic distribution from questionnaire 

Characteristic % 

Age  
20-24 years 13.3 
25-35 years 54.9 
36-45 years 13.3 
46-55 years 8.0 
56-65 years 6.2 

65+ years  4.4 

Gender  
Male 32.7 

Female 67.3 

Primary place of practice  
Metropolitan 69.0 

Regional 22.1 
Rural 8.8 

Approximate years of experience as a pharmacist  
1-4 years 44.2 

5-10 years 26.5 
11-14 years 9.7 
15-20 years 2.7 
21-24 years 0.9 

25+ years 15.9 

Primary pharmacy qualification obtained in 
Australia 

 

Yes 91.2 
No 8.8 

Work status  
Full time 71.7 

Part time 19.5 
Casual/Locum  8.8 

Highest qualification  
Bachelor 64.6 

Post Grad Cert/Dip 16.8 
Master 14.2 

Doctorate 4.4 

Table 2. Treatment options selected by pharmacists for fever case scenarios 

% Non-Drug Intervention Paracetamol Ibuprofen Aspirin 
Paracetamol 
/Ibuprofen 

Referral Other/s 

6-month old Infant 3.5 76.1 1.8 0 0 3.5 0.9 

5-year old Child 3.5 83.2 2.7 0 1.8 3.5 0 

Teenager 2.7 79.6 5.3 0 8.0 1.8 0 

Adult 1.8 71.7 6.2 0.9 15.9 1.8 0 
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Patients frequently visit the pharmacists for pain treatment 
and patients frequently use OTCs to self-manage their 
pain.14,15  

Although studies and meta-analyses comparing the 
effectiveness, safety and tolerability profiles of 
paracetamol and ibuprofen have led to variable 
conclusions, many studies identified that ibuprofen is as 
safe and effective as paracetamol in many basic analgesic 
and fever scenarios, in both adult and paediatric 
populations.16-20 Despite this, globally paracetamol is still 
perceived as having a better safety and overall better 
tolerability profile than ibuprofen.17 It was also suggested 
several reasons why this perception exists, including lack of 
distinction between the different Non-steroidal anti-
inflammatory drugs (NSAIDs) resulting in a “class effect 
bias”; ingrained negative perceptions of NSAIDs, as well as 
lack of overall understanding with regards to ibuprofen 
safety and tolerability, and the lack of confidence to put 
this knowledge into practice.17 However, it is important to 
also recognise the risk of hepatic toxicity associated with 
paracetamol, particularly in high doses. 

Interestingly, despite the popularity of OTC paracetamol 
and ibuprofen use, studies examining perceptions and 
practices of healthcare professionals and their preference 
for recommending paracetamol or ibuprofen are quite 
limited. One study examining non-prescription medicines 
for pain and fever identified that paracetamol was clearly 
the recommendation of choice by pharmacy staff, 
compared to NSAIDs.21 Furthermore, that study also 

reported a small proportion of staff recommending NSAIDs 
when paracetamol was requested by the patient.21 This is 
supported in a large national cross-sectional study of NSAID 
use by GPs, paediatricians and pharmacists where NSAIDs 
were only recommended in a minority of cases.22 
Furthermore, it was identified that NSAIDs use was 
generally associated with older children, higher 
temperatures, pain due to otitis and in the absence of a 
rash or gastroenteritis.22 In a study looking at analgesics 
recommended by dentists and pharmacists, it was reported 
that ibuprofen was the OTC analgesic preferred and 
recommended by majority of both dentists and 
pharmacists for toothache relief in adults, with 
paracetamol as the second-choice agent.23 

Choice of NSAID  

Aspirin, ibuprofen, diclofenac and naproxen are the four 
OTC non-selective NSAIDs available in different 
formulations in Australia. The current Australian 
Therapeutic Guidelines suggests paracetamol remains the 
first-line treatment option for mild acute pain when non-
pharmacological treatment strategies are inadequate.10 As 
the severity of pain increases, the use of a NSAID may be 
warranted and the choice of which NSAID is at the 
healthcare professional’s discretion. In moderate acute 
pain, clinical guidelines list ibuprofen as the drug of choice 
because of the widespread experience with its use.10 In 
migraine pain presentations, guidelines suggest the use of 
high dose (900-1000 mg) soluble aspirin as a suitable 
NSAID. Results of this study suggest that Australian 

Table 3. Treatment options selected by pharmacists for adult presentations of musculoskeletal, tension headache, migraine headache and 
osteoarthritis pain scenarios 

% Paracetamol Ibuprofen Diclofenac Aspirin 
Paracetamol/ 

Ibuprofen 
Ibuprofen 

Gel 
Diclofenac 

Gel 
Referral Other/s 

Musculoskeletal Pain 

Mild 15.0 40.7 11.5 0 10.6 2.7 12.4 0.9 6.2 

Moderate 4.4 23.0 36.3 0 26.4 1.8 1.8 0.9 5.4 

Severe 0 1.8 21.2 0 19.5 0 0.9 41.6 15.0 

Tension Headache Pain 

Mild 39.8 27.4 0 7.0 14.2 0 0 0.9 10.7 

Moderate 14.2 16.9 0.9 10.6 38.9 0 0 3.5 15.0 

Severe 1.8 3.5 1.8 6.2 19.5 0 0 52.2 15.0 

Migraine Headache Pain 

Mild 14.2 21.2 0 35.4 18.6 0 0 2.7 7.9 

Moderate 0.9 11.5 1.8 31.9 31.0 0 0 3.5 19.4 

Severe 0 1.8 1.8 13.3 6.2 0 0 52.2 24.7 

Osteoarthritis Pain 

Mild 69.0 3.5 2.7 0 7.1 0 10.6 0.9 6.2 

Moderate 30.1 5.3 11.5 0 31.9 0 4.4 4.4 12.4 

Severe 2.7 0 7.1 0 14.2 0 0 65.5 10.5 

Table 4. Community pharmacists’ views and perceptions on pain management 

% 
Strongly 
Disagree 

Disagree Neither Agree  
nor Disagree 

Agree Strongly 
Agree 

a) My knowledge of PAIN management is good 1.8 4.4 19.5 63.7 10.6 

b) I could benefit from some additional training when it comes to 
PAIN management 

1.8 0 8.8 61.1 28.3 

c) Clinical guidelines are USEFUL when it comes to PAIN 
management 

0.9 3.5 11.5 61.9 22.1 

d) Following clinical guidelines is IMPORTANT when it comes to 
PAIN management 

0.9 0.9 19.5 61.1 17.7 

e) Clinical experience is more useful than following clinical 
guidelines when it comes to PAIN management 

0.9 27.4 35.4 25.7 10.6 

f) Me general preference is to recommend paracetamol over 
ibuprofen 

0.9 8.0 19.5 51.3 20.4 
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pharmacists are aware of the fact that soluble aspirin is the 
drug of choice in migraine pain symptoms, since it was the 
most selected treatment option in the hypothetical 
migraine pain cases. The Australian Medicines Handbook 
(AMH) advises medical practitioners and pharmacists that 
approximately 60% of patients will respond to any NSAIDs, 
and those who do not respond to one may respond to 
another.24 

Diclofenac has the least potential of causing 
gastrointestinal side effects but has the highest risk of 
causing adverse cardiovascular effects.10,24,25 Results from 
this study identified that diclofenac was the NSAID of 
choice as the severity of musculoskeletal pain increases in 
the hypothetical case scenarios. Motives behind the 
popularity of diclofenac in these instances remain unclear, 
although its availability in a specialised oral formulation 
with a more rapid absorption rate, and the fact that 
diclofenac has the shortest half-life, could be contributing 
reasons.10,26 The results in this particular section are not 
attuned to the recommendations of the clinical guidelines 
as diclofenac is listed as a second-line therapy (after 
ibuprofen) for moderate symptoms of pain.27 However, it is 
important to note that clinical guidelines do not provide 
conclusive information on the comparative efficacy of the 
varying NSAID options, and hence guidelines advise health 
professionals to select a suitable NSAID based on patient 
comorbidities.10 Although studies comparing the 
effectiveness and safety profiles of diclofenac to other 
NSAIDs have led to variable conclusions, studies have 
identified that diclofenac is no more effective than other 
NSAIDs such as ibuprofen.27-31 The difference between the 
results in the moderate pain scenarios and clinical guideline 
recommendations for moderate pain management 
highlights that there may be additional factors influencing a 
pharmacist’s decision when recommending a suitable 
NSAID option.  

Clinical guidelines vs clinical experience  

Both clinical guidelines and clinical experience are critical to 
the application of evidence-based practice and are 
essential to patient care. The growth of research evidence 
impacts its translation into clinical guidelines, which 
impacts clinical practice.5 Many chronic conditions such as 
pain is currently under-diagnosed and under-treated and is 
likely to worsen unless there is a wider adoption of best 
pain management practice.32 Primary care management 
should be holistic and evidence-based, incorporating both 
pharmacological and non-pharmacological approaches, 
including complementary therapies and comprehensive 
management programs.33 

Although there is evidence to support the role of the 
community pharmacist in chronic disease management, it 

has been identified that a pharmacist’s skills, for example 
pain management, is often not fully utilised.34,35 Evidence 
suggests that chronic non-cancer pain (CNCP) management 
in primary care is suboptimal and barriers to optimal 
management are numerous.36 These includes clinician’s 
knowledge and experience, particularly their perceptions 
on following and trusting in clinical guidelines. It is 
recognised that whilst guideline recommendations should 
be acknowledged, their implementation in practice may 
differ due to the complexity of perceptions and 
expectations, and due to the importance of focussing on 
the patient holistically.5 

Interestingly, despite the importance of clinical guidelines 
to clinical practice, evidence supporting that clinical 
guidelines are being followed by healthcare professionals 
(particularly pharmacists) are more limited and variable. 
Despite significant efforts to promote and support 
guideline use, evidence indicates that adherence to 
guidelines for both pain and fever is often suboptimal 
despite its availability.11,12,22,37,38 It has been suggested that 
some pharmacists may even lack adequate knowledge of 
evidence-based practice for OTC medicines and make 
recommendations that lacks evidence.39 Further, it has also 
been identified that barriers to adherence vary not only 
across guidelines but also across recommendations within 
guidelines.11  

Understanding and identifying barriers to evidence-based 
guidelines’ uptake is critical to closing the “evidence-
practice” gap.12 It has been suggested that the use of 
guidelines is influenced by the believability of the 
underlying evidence, the health practitioner’s consultation 
style, and uncertainties surrounding diagnosis and 
treatment.5 Other barriers include perceptions of the 
condition’s seriousness, clinicians’ preparedness, clinicians’ 
personal beliefs, and dissonant patient expectations.40 A 
systematic review also identified that many clinicians 
viewed guidelines were categorical, prescriptive, and 
constrained professional practice.12 Other studies among 
GPs have also demonstrated that barriers across guideline 
adherence are patient related, suggesting that guidelines 
do not always adequately incorporate patient preferences, 
needs and abilities.11 

Additionally, it was also noted that popular clinical 
practices superseded the guidelines, with adherence to 
following protocols decreasing with increasing physician 
experience.41 Interestingly, clinicians’ perceptions of 
guidelines often also demonstrates a lack of content 
knowledge, as well as a lack of appreciation of and trust in 
how guidelines are developed.12 This indicates that 
targeted education on these aspects could be important in 
this context.  

Table 5. Community pharmacists’ views and perceptions on fever management 

% 
Strongly 
Disagree 

Disagree 
Neither Agree 

nor Disagree 
Agree 

Strongly 
Agree 

a) My knowledge of FEVER management is good 0.9 4.4 14.2 65.5 15.0 

b) Clinical guidelines are USEFUL when it comes to FEVER management 0.9 0.9 10.6 76.1 11.5 

c) Following clinical guidelines is IMPORTANT when it comes to FEVER 
management 

0.9 0.9 16.8 65.5 15.9 

d) Clinical experience is more useful than following clinical guidelines 
when it comes to FEVER management 

3.5 23.0 42.5 26.5 4.4 
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Limitations and future directions 

Although a broad range of demographics were captured, it 
is likely that the pharmacists in this study do not fully 
represent all pharmacists. A larger sample size will increase 
generalizability of the results. To assess this, demographics 
data was compared with the Pharmacy Board registrant 
data. Furthermore, potential selection bias may also exist 
that can also influence sample representativeness. Another 
limitation of this study was that it was only designed to 
assess self-reported practice; the use of the simulated 
patient technique may be a more appropriate way to assess 
actual practice. Indeed, the use of simulated patients to 
assess analgesic recommendations have previously been 
reported in other contexts.42,43 Additionally, as this was a 
self-reported survey, response bias is possible. To minimise 
this, pharmacists were not explicitly told that their views 
were being compared to guidelines and were simply asked 
to suggest their recommendation of choice for the 
scenarios. To extend this work, it would be useful to further 
identify specific areas where practices may not align with 
guidelines, as well as further understanding how best 
practice guidelines can be optimally utilised to guide 
practice and decision making, including key drivers and 
barriers for specific views and practices, with the ultimate 
goal of improving patient care and health outcomes. 

 
CONCLUSIONS 

Pain and fever symptoms are common presentations 
experienced by Australians and inadequate assessment and 
management can result in significant impacts on the health 
and wellbeing of patients. Majority of the pharmacists in 
this study report and demonstrate good knowledge of pain 
and fever management. Furthermore, this study also 
comprehensively reported the practices of Australian 
community pharmacists in various pain and fever scenarios, 
as well as their views on pain and fever management and 

clinical guidelines. Although healthcare professionals 
largely accept and adopt relevant evidence-based clinical 
guidelines, they may not always be strictly followed. 
Results from this study suggest a great potential to 
structure and develop further research studies in this 
space, as well as the importance to further facilitate 
training, education and resources for pharmacists that are 
consistent with the recommendations outlined by clinical 
guidelines and latest available evidence. 
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Abstract  
Background: Continuing education (CE) is an internationally recommended approach as a lifelong learning model for pharmacists, 
enabling them to maintain the necessary knowledge, skills and ethical attitudes so as to remain current and competent in their 
practice.  
Objectives: The objective of this study is to 1) describe factors associated with taking different types of CE courses among pharmacists 
in Lebanon, and 2) assess the correlation between types of CE activity and the attitude of Lebanese pharmacists (motivation and value) 
and their computer literacy.  
Methods: This is a cross-sectional observational study conducted between February and May 2017, using a random sample of 
Lebanese pharmacists from all districts of Lebanon. All pharmacists were eligible to participate; the sample consisted of those who 
agreed to complete the questionnaire. The questionnaire includes questions about computer literacy, motivation and value about CE, 
in addition to sociodemographic characteristics of pharmacists.  
Results: Out of the 750 questionnaires distributed, 628 (83.73%) were filled out and returned to be analyzed. The mean age of the 
participants was 39.04 (SD 10.57) years, 66.9% of them were females, and 41.1% of them had a bachelor degree in pharmacy and 
worked in Mount Lebanon. Among the 628 respondents, 567 (90.3%) have earned at least one CE credit. Of those, 5.4% took mainly 
online courses, 15.4% took mainly live courses and the remaining took both types of CE. Higher motivation (aOR=1.05; CI 0.994-1.109) 
and higher value (aOR=1.076; CI 0.968-1.197) were associated with higher odds of taking live CE courses. Higher motivation (aOR=1.07; 
95%CI 0.994-1.152) was associated with higher odds of taking online CE courses. Higher motivation (aOR=1.059; 95%CI 1.006-1.114) 
and higher general confidence with computer use (aOR=1.058; 95%CI 1.012-1.106) were significantly associated with higher odds of 
taking both types of CE courses.  
Conclusions: A high percentage of Lebanese pharmacists enrolled in the CE system, mainly driven by motivation and value of CE, in 
addition to a higher general confidence in computer use. Further efforts should be exerted by the Lebanese Order of Pharmacists to 
motivate pharmacists and help them improve their computer literacy, which is expected to improve not only enrollment in CE 
activities, but also the completion of their CE requirements.  
 

Keywords 
Education, Pharmacy, Continuing; Attitude to Computers; Computer Literacy; Pharmacists; Motivation; Attitude of Health Personnel; 
Surveys and Questionnaires; Multivariate Analysis; Lebanon 

 
INTRODUCTION 

Continuing education (CE) is an internationally 
recommended approach to lifelong learning for 
pharmacists and other health care professionals, enabling 
them to acquire the necessary knowledge, skills and ethical 
attitudes, while remaining current and competent in their 
practice.

1,2
. Regulatory bodies in many countries have the 

responsibility to ensure the enrollment of health care 
professionals to CE programs. In a changing and 

increasingly complex profession, and with rapid medical 
and technological advances, the need for lifelong learning 
for pharmacists is irrefutable as it has been shown to 
increase the knowledge of pharmacists about several topics 
of importance to their practice; this is expected to have 
positive effects on patients’ outcomes and is motivating 
pharmacists to enroll in CE programs.

3,4
 In fact, motivation 

is an important factor in adult learning because it is where 
their ideas and emotions join to fulfill personal, cultural, 
and spiritual commitments.

5
  

Nevertheless, despite the importance of CE, some 
pharmacists are still reluctant to adhere to CE programs: 
several factors (lack of time, long distances, costs, etc.) 
constitute barriers to enroll in CE programs, and many 
studies evaluated these barriers and suggested solutions to 
overcome it.

6-8
 Moreover, some learners feel that they are 

self-learners and prefer individual work over a collaborative 
activity: in the US, the Institute of Medicine described self-
directed learning by “an approach to learning whereby the 
structure, planning, implementation, and evaluation of 
learning are initiated by the learner”.

9
 Thus, one solution to 

overcome barriers to live CE attendance and please self-
learners was the introduction of new technologies, such as 
online learning: in fact, e-learning rapidly became a part of 
undergraduate courses and an adjunct to traditional 
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learning activities for healthcare professionals in many 
countries, especially Europe, USA, Australia, and Canada.

10
 

Evidence from Great Britain indicates that the majority of 
pharmacists were able to demonstrate they can self-direct 
their learning at the required level.

11,12
 Consequently, 

computer skills play a major role in the preference of the 
type of CE activity. In Australia, pharmacists prefer self-
learning online activities due to barriers of accessibility to 
reach conferences, in terms of time, location and cost, but 
the lack of confidence in using technology might still be 
affecting the choice of pharmacists regarding the type of CE 
programs.

13
  

In Lebanon, the total number of registered pharmacists is 
7391 with 61.1% females, and the highest percentage of 
pharmacists work in a community setting (47.2%). In 
January 2014, the Lebanese Order of Pharmacists (OPL, the 
official pharmacists’ association in Lebanon) started 
implementing the law number 190 that was enacted in 
November 18, 2011, on mandatory CE to Lebanese 
pharmacists.

14
 This law stipulates that all pharmacists living 

in Lebanon and registered with the OPL are required to 
complete 15 CE credits per year of which at least 5 should 
be live, in order not to lose their registration with to the 
OPL. In Lebanon, registration with the OPL is mandatory to 
practice pharmacy after earning a pharmacy degree and 
passing the national examination termed “colloquium”.

15,16
  

To help pharmacists complete their live requirements, the 
OPL organized scientific annual congresses, professional 
days and conferences in Beirut and remote regions. No 
tests are performed nor required to earn credits related to 
these live activities, but the attendance is strictly 
monitored. The OPL also acquired a Learning Management 
System (LMS) for online courses of interest to many sectors 
of the profession, where participants must pass a test 
(passing grade 80%) after taking the course. This LMS, 
available through the OPL e-Library platform, records all 
the activities and allows generating reports with detailed 
activity per pharmacist. It also allows the administrator to 
add external activities (not organized by the OPL) so all the 
credits can be retrieved in one file. It is accessible from any 
connected device (phone, tablet or computer) thus, 
pharmacists can take their required credits anywhere 
anytime .

17
 All CE activities (online and live) are offered to 

the pharmacists free of charge, as stipulated by the law.  

There are few published studies in Lebanon showing the 
extent to which Lebanese pharmacists from different 
professional sectors are currently involved in CE programs, 
their value and motivation towards CE, and the type of CE 
activities they prefer. For this sake, the objective of the 
present study is to 1) describe factors associated with 
taking different types of CE courses among pharmacists in 
Lebanon, and 2) assess the correlation between types of CE 
activities and the attitude of Lebanese pharmacists 
(motivation and value) and their computer literacy.  

 
METHODS 

Study Design 

This is a cross-sectional observational study conducted 
between February and May 2017, using a random sample 
of Lebanese pharmacists from all districts of Lebanon. All 

pharmacists were eligible to participate; the sample 
consisted of those who agreed to complete the 
questionnaire. 

Data collection 

Data collection was done by a team of pharmacists who 
were not related to the study. Prior to the questionnaire 
administration, they explained the study objectives that are 
stated at the beginning of the questionnaire with no 
further information to avoid influencing respondents. After 
obtaining an oral approval, the participant was handed the 
self-administered questionnaire. The investigator remained 
at the disposition of the participant for any clarification 
needed. Each questionnaire required 15 minutes to 
complete. 

Sample size and questionnaire distribution 

According to the Epi info sample size calculations, providing 
a population size of 7391 pharmacists (OPL, 2017), a 
confidence level of 95%, a margin of error of 4%, and since 
67% of the pharmacists have enrolled in the CE system 
(OPL official reports, 2017), a minimal sample of 495 
pharmacists was targeted. Based on a comprehensive list of 
all registered pharmacists provided by the OPL, the 
questionnaire was distributed to a random sample of 750 
pharmacists out of a total of 7391 pharmacists living in 
Lebanon to take refusals into account; 628 (83.73%) 
pharmacists filled out and returned the questionnaire. 

Questionnaire 

The questionnaire was developed and reviewed by ten 
experienced academics and pharmacy practitioners. It was 
then piloted on a sample of 10 pharmacists prior to its 
finalization and distribution. The pilot study revealed no 
need for modification; its results were thus included in the 
study. The final version of the questionnaire is presented in 
Appendix.  

The questionnaire comprised four distinct sections. Section 
1 clarified socio-demographic characteristics, including 
years of experience in pharmacy practice, the number of 
working hours per day, and the highest degree achieved. 
Section 2 was designed to obtain information about 
technology and computer literacy; questions included were 
about the pharmacist’s available connected device, the 
type of smart phone owned, time spent over the internet 
per day, and some questions about difficulty accessing the 
OPL e-library and LMS platform to take online courses. In 
addition, the general confidence with computer use 
scale18, composed of twelve items, was used to assess 
computer literacy among community pharmacists. The 
answers were scored according to a Likert scale (1 for 
strongly disagree and 5 for strongly agree). The total score 
was computed by adding the answers to all questions; 
higher scores would indicate higher computer literacy. 
Section 3 was designed to assess the pharmacists’ 
communication with OPL, by asking questions about having 
the OPL mobile application, reading messages the OPL 
sends through the application or by text message, if the 
pharmacist is aware about the number of CE credits earned 
to date and to be completed by the end of December 2019. 
Section 4 assessed questions about CE. Four questions 
were used to assess how much the pharmacist values CE 
and eight questions to assess his/her motivation to enroll in 
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a CE program respectively.
17,19

 For motivation and value of 
CE, questions were summarized into indices: one for 
motivation, and one for value. Moreover, questions about 
reasons for rarely/not adhering to CE were included as well.  

Major variables 

The major dependent variables were enrolling in the CE 
system, defined as the earning of at least one CE credit, 
taking mainly online courses versus no (includes taking live 
courses, mixed courses, and not taking any CE), taking 
mainly live courses versus no (includes taking online 
courses, mixed courses, and not taking any CE). The major 
independent variables were: motivation for CE, value of CE 
and computer literacy, as defined in the abovementioned 
section. 

Statistical analysis 

Statistical analyses were performed using SPSS version 23 
(IBM SPSS Software, Chicago, IL, USA). Descriptive statistics 
were calculated using mean and standard deviation for 
continuous measures, counts and percentages for 
categorical variables.  

To confirm the questionnaire construct validity in the 
Lebanese population, a factor analysis was launched using 
the principal component analysis technique, with a promax 
rotation for the motivation, value and general confidence 
with computer use scales since the extracted factors were 
found to be significantly correlated. The Kaiser-Meyer-Olkin 
measure of sampling adequacy and Bartlett’s test of 
sphericity were ensured to be adequate. The retained 
number of factors corresponded to Eigenvalues higher than 
one. Moreover, Cronbach’s alpha was recorded for 
reliability analysis for the different scales. This maneuver 
was conducted respectively for motivation, value and 
confidence with computer use scales.  

The data was not normally distributed; however, having a 
big sample size would not affect the use of parametric 
tests.

20
 In the bivariate analysis, the Student t-test was used 

to compare the means of 2 groups, whereas the ANOVA 
test was used to compare between 3 or more means. The 
Pearson correlation coefficient was used to correlate 
between quantitative variables.  

A multinomial regression was conducted using a stepwise 
method, and taking the type of CE done (none, live only, 
online only and both types) as the dependent variable. The 
significance level for variables entering in the multinomial 
regression model was set at 0.2 to decrease confounding. 
Adjusted odds ratios (aOR) and 95% confidence intervals 
(95%CIs) were calculated. A p-value of 0.05 was considered 
statistically significant.  

Ethical aspect 

The Lebanese University ethics committee waived the need 
for approval as the study was observational and respected 
participants’ confidentiality. 

 
RESULTS  

Sociodemographic characteristics 

Out of the 750 questionnaires distributed, 628 (83.73%) 
were filled out and returned to be analyzed. Among the 

628 respondents, 567 (90.3%) have earned at least one CE 
credit. Of those, 5.4% declared taking mainly online 
courses, 15.4% mainly live courses and the remaining both 
types of CE. 

The sociodemographic characteristics of the participants 
are summarized in Table 1. The mean age of the 
participants was 39.04 (SD 10.57) years, 66.9% of them 
were females, and 41.1% of them had a bachelor degree in 
pharmacy and worked in Mount Lebanon. In addition, the 
highest percentage of interviewed pharmacists (62.4%) 
were community pharmacy employers, with a mean years 
of practicing pharmacy for the whole sample of 13.32 
years, a mean of 6.01 working days per week and a mean of 
10.56 working hours per day. The results also showed that 
373 (59.4%) owned a computer, 355 (56.5%) owned a 
smart phone. The description of other characteristics of 
participants can be found in Table 2. 

Scales validity and reliability 

The description of the answers to each question of the 
motivation, value and general confidence of computer use 
can be found in Online appendix Table 1. The Cronbach 
alpha of the value index was 0.686 and that of the 
motivation scale was 0.800. As for the computer literacy 
scale, it was 0.716. The factor analyses conducted on the 

Table 1. Sociodemographic characteristics of the sample 
population. 

 N (%) 

Gender  
Male 208 (33.1%) 

Female 420 (66.9%) 

Education level  
Bachelor of Science in Pharmacy 258 (41.1%) 

Pharmacy Doctor 249 (39.6%) 
Masters 98 (15.6%) 

Philosophy Doctor 23 (3.7%) 

University you graduated from  
Lebanese University 115 (18.3%) 

Saint Joseph University 147 (23.4%) 
Beirut Arab University 89 (14.2%) 

Lebanese American University 55 (8.8%) 
Lebanese International University 61 (9.7%) 

American University of Beirut 3 (0.5%) 
Outside Lebanon 157 (25%) 

Work location  
Not working yet 18 (2.9%) 

Beirut 92 (14.6%) 
Mount Lebanon 258 (41.1%) 
North Lebanon 20 (3.2%) 
South Lebanon 120 (19.1%) 

Bekaa 119 (18.9%) 

Sector of work  
Not working yet 18 (2.9%) 

Community employer 391 (62.4%) 
Community employee 122 (19.5%) 

Hospital/clinical 28 (4.5%) 
Scientific office/medical representative 37 (5.9%) 

Academia 11 (1.8%) 
Public sector  14 (2.2%) 

Industry 6 (1%) 

 Mean ± SD 

Age (in years) 39.04 ± 10.57 

Number of years practicing pharmacy 13.32 ± 9.42 

Number of working days per week 6.01 ± 1.11 

Number of working hours per day 10.56 ± 6.03 
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general confidence scale with computer use, the value and 
motivation scales are presented in Online appendix Table 2.  

Out of all the items of general confidence with computer 
use scale, none of the items was removed. All items could 
be extracted from the list, since no items over-correlated to 
each other (r>0.9), had a low loading on factors (<0.3) or 
because of a low communality (<0.3). The factor analysis 
for the general confidence with computer use scale was run 
over the whole sample (Total n=628). The scale items 
converged over a solution of two factors that had an 
Eigenvalue over 1, explaining a total of 57.11% of the 
variance. A Kaiser-Meyer-Olkin measure of sampling 
adequacy of 0.878 was found, with a significant Bartlett’s 
test of sphericity (p<0.001).  

Out of all the items of the value scale, none of the items 
was removed. All items could be extracted from the list, 

since no items over-correlated to each other (r>0.9), had a 
low loading on factors (<0.3) or because of a low 
communality (<0.3). The factor analysis for the general 
confidence with computer use scale was run over the 
whole sample (Total n = 628). The scale items converged 
over a solution of one factor that had an Eigenvalue over 1, 
explaining a total of 67.62% of the variance. A Kaiser-
Meyer-Olkin measure of sampling adequacy of 0.773 was 
found, with a significant Bartlett’s test of sphericity 
(p<0.001).  

Out of all the items of the motivation scale, none of the 
items was removed. All items could be extracted from the 
list, since no items over-correlated to each other (r>0.9), 
had a low loading on factors (<0.3) or because of a low 
communality (<0.3). The factor analysis for the general 
confidence with computer use scale was run over the 
whole sample (Total n=628). The scale items converged 
over a solution of two factors that had an Eigenvalue over 
1, explaining a total of 60.86% of the variance. A Kaiser-
Meyer-Olkin measure of sampling adequacy of 0.868 was 
found, with a significant Bartlett’s test of sphericity 
(p<0.001).  

Bivariate analysis 

The bivariate analysis of factors associated with enrolling in 
the CE program showed that significantly higher means 
value and motivation indices were found in pharmacists 
who enrolled in the CE program compared to those who 
did not. Significantly higher percentages of pharmacists 
with PharmD (41.3%) or PhD (3.9%) degrees, in South 
Lebanon (44.1% vs. 17.7%), who found the access to OPL e-
library (40.2%) and OPL LMS platform (34.9%), and who had 
the OPL mobile application (87.3% vs. 60.7%), were found 
among enrolled compared to those who were not enrolled. 
Finally, there were more pharmacists aware of the number 
of credits to be completed by December 2019 and of the 
number of credits they earned so far among pharmacists 
enrolled in the CE program compared with those who did 
not (34.4% vs. 4.9% and 37.4% vs. 6.6%), respectively (Table 
3). 

The bivariate analysis of factors associated with taking 
online CE credits showed that significantly higher means 
general confidence with computer use (38.38 vs. 34.86), 
number of working days per week (6.50 vs. 5.98) and 
number of working hours per day (12.33 vs. 10.46) were 
found in pharmacists taking online CEs compared to those 
who were not. In addition, significantly lower mean age 
(35.02 vs. 39.27) and mean number of years practicing 
pharmacy (9.54 vs. 13.53) were found in pharmacists taking 
online CEs compared to those who were not. Moreover, a 
significantly higher percentage of pharmacists with a 
Pharm.D. degree, graduating from outside Lebanon, 
working in South Lebanon, finding the access to the OPL e-
library easy, and less aware of the number of CE credits 
earned so far, took online CEs among those who took 
online CEs. Finally, a significantly higher percentage of male 
pharmacists were found among pharmacist took online CEs 
compared to those who did not (61.8% vs. 31.5%) (Table 3).

Table 2. Descriptive analysis of other characteristics of the 
pharmacists. 

Owning a computer  
No 255 (40.6%) 

Yes 373 (59.4%) 

Owning a smart phone  
No 273 (43.5%) 

Yes 355 (56.5%) 

Owning a tablet  
No 565 (90%) 

Yes 63 (10%) 

Connected to the internet for at least 4 
hours per day 

 

No 54 (8.6%) 
Yes 549 (87.4%) 

Only when needed 25 (4%) 

Ease of accessing OPL e-library account  
Never tried 70 (11.1%) 

Easy  242 (38.5%) 
Intermediate 211 (33.6%) 

Difficult 105 (16.7%) 

Ease of accessing OPL LMS platform  
Never tried 94 (15%) 

Easy  205 (32.6%) 
Intermediate 216 (34.4%) 

Difficult 113 (18%) 

Having OPL mobile application  
No 96 (15.3%) 

Yes 532 (84.7%) 

Read OPL messages through the 
application or by text message 

 

No 27 (4.3%) 
Yes 515 (82%) 

Sometimes 86 (13.7%) 

Know the number of CE credits earned to 
date 

 

No 294 (46.8%) 
Yes 216 (34.4%) 

More or less 118 (18.8%) 

Know the number of CE credits to be 
completed by December 2019 

 

No 311 (49.5%) 
Yes 198 (31.5%) 

More or less 119 (18.9%) 

Completed any type of CE  
No 61 (9.7%) 

Yes 567 (90.3%) 

Completing online CE sessions only  
No 594 (94.6%) 

Yes 34 (5.4%) 

Completing live CE sessions only  
No 531 (84.6%) 

Yes 97 (15.4%) 



 

 

Table 3. Bivariate analysis of factors associated with taking vs. not taking online CE mainly, taking vs. not taking live CE mainly and those enrolling or not in CE in general. 

 Did not take 
online CE 

N=594 (94.6%) 

Took online CE 
N=34 
(5.4%) 

p-value Did not take 
live CE 
N=531 
(84.6%) 

Took live CE 
N=97 (15.4%) 

p-value Did not enroll 
in CE 

N=61 (9.7%) 

Enrolled in CE 
N=567 
(90.3%) 

p-value 

Value 14.25 ± 3.40 13.70 ± 3.39 0.364 14.22 ± 3.38 14.20 ± 3.49 0.962 12.90 ± 4.54 14.36 ± 3.22 0.001 

Motivation 31.28 ± 6.18 31.50 ± 4.19 0.840 31.15 ± 6.25 32.05 ± 5.05 0.183 29.04 ± 9.36 31.53 ± 5.58 0.046 

Computer literacy 34.86 ± 5.64 38.38 ± 5.65 <0.001 35.02 ± 5.78 35.19 ± 5.19 0.790 34.62 ± 5.59 35.10 ± 5.70 0.534 

Age (in years) 39.27 ± 10.68 35.02 ± 7.36 0.003 39.74 ± 10.72 35.21 ± 8.78 <0.001 35.23 ± 9.33 35.02 ± 7.36 0.914 

Number of years of practicing pharmacy 13.53 ± 9.50 9.54 ± 6.88 0.003 13.93 ± 9.62 9.93 ± 7.41 <0.001 10.09 ± 8.81 9.54 ± 6.88 0.758 

Number of working days per week 5.98 ± 1.12 6.50 ± 0.66 0.008 6.03 ± 1.05 5.87 ± 1.37 0.272 6.16 ± 1.11 6.50 ± 0.66 0.114 

Number of working hours per day 10.46 ± 5.82 12.33 ± 8.85 0.079 10.70 ± 6.20 9.84 ± 4.98 0.197 10.98 ± 5.99  12.33 ± 8.85 0.404 

Educational level Bachelor Science Pharmacy 31 (50.8%) 227 (40%) 0.036 206 (38.8%) 52 (53.6%) 0.016 31 (50.8%) 227 (40%) 0.036 

Pharmacy Doctor 15 (24.6%) 234 (41.3%)  224 (42.2%) 25 (25.8%)  15 (24.6%) 234 (41.3%)  

Masters’ degree 14 (23%) 84 (14.8%)  81 (15.3%) 17 (17.5%)  14 (23%) 84 (14.8%)  

Philosophy Doctor 1 (1.6%) 22 (3.9%)  20 (3.8%) 3 (3.1%)  1 (1.6%) 22 (3.9%)  

University you graduated from Lebanese University 112 (18.9%) 3 (8.8%) 0.007 105 (19.8%) 10 (10.3%) 0.003 8 (13.1%) 107 (18.9%) 0.07 

Saint Joseph University 146 (24.6%) 1 (2.9%)  134 (25.3%) 13 (13.4%)  8 (13.1%) 139 (24.6%)  

Beirut Arab University 85 (14.3%) 4 (11.8%)  74 (14%) 15 (15.5%)  10 (16.4%) 79 (14%)  

Lebanese American University 50 (8.4%) 5 (14.7%)  44 (8.3%) 11 (11.3%)  11 (18%) 44 (7.8%)  

Lebanese International University 56 (9.4%) 5 (14.7%)  44 (8.3%) 17 (17.5%)  7 (11.5%) 54 (9.5%)  

American University of Beirut 3 (0.5%) 0 (0%)  3 (0.6%) 0 (0%)  0 (0%) 3 (0.5%)  

Outside Lebanon 141 (23.8%) 16 (47.1%)  126 (23.8%) 31 (32%)  17 (27.9%) 140 (24.7%)  

Work location Not working yet 19 (3.2%) 0 (0%) 0.003 14 (2.6%) 5 (5.2%) 0.066 19 (3.2%) 0 (0%) 0.003 

Beirut 89 (15%) 3 (8.8%)  71 (13.4%) 21 (21.6%)  89 (15%) 3 (8.8%)  

Mount Lebanon 250 (42.1%) 8 (23.5%)  229 (43.1%) 29 (29.9%)  250 (42.1%) 8 (23.5%)  

North Lebanon 20 (3.4%) 0 (0%)  18 (3.4%) 2 (2.1%)  20 (3.4%) 0 (0%)  

South Lebanon 105 (17.7%) 15 (44.1%)  102 (19.2%) 18 (18.6%)  105 (17.7%) 15 (44.1%)  

Bekaa 111 (18.7%) 8 (23.5%)  97 (18.3%) 22 (22.7%)  111 (18.7%) 8 (23.5%)  

 



 

 

 
Table 3 (Cont.). Bivariate analysis of factors associated with taking vs. not taking online CE mainly, taking vs. not taking live CE mainly and those enrolling or not in CE in general. 

  
Did not take 

online CE 
N=594 (94.6%) 

Took online CE 
N=34 
(5.4%) 

p-value 

Did not take 
live CE 
N=531 
(84.6%) 

Took live CE 
N=97 (15.4%) 

p-value 
Did not enroll 

in CE 
N=61 (9.7%) 

Enrolled in CE 
N=567 
(90.3%) 

p-value 

Sector of work 

Not working yet 18 (3%) 0 (0%) 0.506 13 (2.5%) 5 (5.2%) 0.188 2 (3.3%) 16 (2.8%) 0.188 

Community pharmacy 
employer 

365 (61.6%) 26 (76.5%)  342 (64.5%) 49 (50.5%)  38 (62.3%) 353 (62.4%)  

Community pharmacy 
employee 

115 (19.4%) 7 (20.6%)  101 (19.1%) 21 (21.6%)  18 (29.5%) 104 (18.4%)  

Hospital/clinical 27 (4.6%) 1 (2.9%)  24 (4.5%) 4 (4.1%)  0 (0%) 28 (4.9%)  

Scientific office/medical 
representative 

37 (6.2%) 0 (0%)  27 (5.1%) 10 (10.3%)  3 (4.9%) 34 (6%)  

Academia 11 (1.9%) 0 (0%)  6 (1.1%) 5 (5.2%)  0 (0%) 11 (1.9%)  

Public sector (MOPH) 14 (2.4%) 0 (0%)  13 (2.5%) 1 (1%)  0 (0%) 14 (2.5%)  

Industry 6 (1%) 0 (0%)  4 (0.8%) 2 (2.1%)  0 (0%) 6 (1.1%)  

Connected to the internet for at least 4 hours 
per day 

No 48 (8.1%) 6 (17.6%) 0.151 72 (13.6%) 7 (7.2%) 0.083 3 (4.9%) 51 (9%) 0.130 

Yes 522 (87.9%) 27 (79.4%)  459 (86.4%) 90 (92.8%)  53 (86.9%) 496 (87.5%)  

As needed 24 (4%) 1 (2.9%)  0 (0%) 0 (0%)  5 (8.2%) 20 (3.5%)  

Ease to access OPL e-library account 

Never tried 24 (39.3%) 46 (8.1%) <0.001 47 (8.9%) 23 (23.7%) <0.001 24 (39.3%) 46 (8.1%) <0.001 

Easy 14 (23%) 228 (40.2%)  230 (43.3%) 12 (12.4%)  14 (23%) 228 (40.2%)  

Intermediate 7 (11.5%) 204 (36%)  181 (34.1%) 30 (30.9%)  7 (11.5%) 204 (36%)  

Difficult 16 (26.2%) 89 (15.7%)  73 (13.7%) 32 (33%)  16 (26.2%) 89 (15.7%)  

Ease to access OPL LMS platform 

Never tried 88 (14.8%) 6 (17.6%) 0.150 63 (11.9%) 31 (32%) <0.001 33 (54.1%) 61 (10.8%) <0.001 

Easy 200 (33.7%) 5 (14.7%)  196 (36.9%) 9 (9.3%)  7 (11.5%) 198 (34.9%)  

Intermediate 201 (33.8%) 15 (44.1%)  194 (36.5%) 22 (22.7%)  7 (11.5%) 209 (36.9%)  

Difficult 105 (17.7%) 8 (23.5%)  78 (14.7%) 35 (36.1%)  14 (23%) 99 (17.5%)  

Gender 
Male 187 (31.5%) 21 (61.8%) <0.001 178 (33.5%) 30 (30.9%) 0.618 26 (42.6%) 182 (32.1%) 0.097 

Female 407 (68.5%) 13 (38.2%)  353 (66.5%) 67 (69.1%)  35 (57.4%) 385 (67.9%)  

OPL mobile application 
No 91 (15.3%) 5 (14.7%) 0.923 77 (14.5%) 19 (19.6%) 0.200 24 (39.3%) 72 (12.7%) <0.001 

Yes 503 (84.7%) 29 (85.3%)  454 (85.5%) 78 (80.4%)  37 (60.7%) 495 (87.3%)  

Read OPL messages 

No 24 (4%) 3 (8.8%) 0.171 22 (4.1%) 5 (5.2%) 0.871 5 (8.2%) 22 (3.9%) 0.084 

Yes 491 (82.7%) 24 (70.6%)  437 (82.3%) 78 (80.4%)  44 (72.1%) 471 (83.1%)  

Sometimes 79 (13.3%) 7 (20.6%)  72 (13.6%) 14 (14.4%)  12 (19.7%) 74 (13.1%)  

Know number of credits to be completed by 
December 2019 

No 288 (48.5%) 23 (67.6%) 0.094 239 (45%) 72 (74.2%) <0.001 53 (86.9%) 258 (45.5%) <0.001 

Yes 191 (32.2%) 7 (20.6%)  184 (34.7%) 14 (14.4%)  3 (4.9%) 195 (34.4%)  

More or less 115 (19.4%) 4 (11.8%)  108 (20.3%) 11 (11.3%)  5 (8.2%) 114 (20.1%)  

Aware of the number of CE credits earned so far 

No 268 (45.1%) 26 (76.5%) 0.002 221 (41.6%) 73 (75.3%) <0.001 53 (86.9%) 241 (42.5%) <0.001 

Yes 210 (35.4%) 6 (17.6%)  201 (37.9%) 15 (15.5%)  4 (6.6%) 212 (37.4%)  

More or less 116 (19.5%) 2 (5.9%)  109 (20.5%) 9 (9.3%)  4 (6.6%) 11 (20.1%)  
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The bivariate analysis of factors associated with taking live 
CE credits or not, showed that significantly higher mean 
age (39.74 vs. 35.21) and number of years of practicing 
pharmacy (13.93 vs. 9.93) were found in pharmacists who 
did not take live CEs compared to those who did. Among 
those who took live CEs compared to those who did not, 
we found a higher percentage of pharmacists with a BS 
Pharmacy (53.6% vs. 38.8%), who graduated from LIU 
(17.5% vs. 8.3%), who never tried the OPL e-library account 
(32% vs. 11.9%), who do not own a computer (23.7% vs. 
12.3%), who did not know the number of credits to be 
completed by December 2019 (74.2% vs. 45%) and who 
were aware of the number of credits they earned so far 
(75.3% vs. 41.6%) (Table 3). 

Multivariable analysis 

The results of the multinomial logistic regression analyses 
are shown in Table 4. A first logistic regression, comparing 
participants taking live CEs only versus no CEs as the 
dependent variable, showed that higher motivation to CE 
(aOR=1.05) and higher value of CE (aOR=1.076) were 
associated with higher odds of doing live CEs (Table 4, 
Model 1). When comparing participants doing online CEs 
only to those who did not do any CEs, the results showed 
that higher motivation to CE (ORa=1.07) was associated 
with higher odds of doing online CEs (Table 4, Model 2). 
When comparing participants who do both live and online 
CEs versus those not doing any CEs, the results showed that 
higher motivation to CE (ORa=1.059) and higher general 
confidence with computer use (computer literacy) 
(ORa=1.058) were significantly associated with higher odds 
of doing both types of CEs (Table 4, Model 3).  

 
DISCUSSION 

In this study, we found that significantly higher value and 
motivation indices were associated with enrolling in the CE 
system. Higher motivation to do CE and higher value of CE 
were associated with higher odds of doing live CE. Higher 
motivation to do CE was associated with higher odds of 
doing online CE. Also, a higher motivation to do CE was 
significantly associated with higher odds of doing both 
types of CEs. 

Limitations and strengths 

This study has several limitations. To start with, there is an 
over-representation of pharmacists who have enrolled in 
the CE system (90.3% in the sample vs. 67% in OPL official 
reports): this could be explained by the fact that the 
majority of respondents are pharmacists interested in CE 
programs. However, we do not think that this would affect 

our results in a major way. Second, our results might be 
prone to self-report bias. The pharmacists subjectively self-
assessed themselves in terms of computer skills; therefore, 
the findings might be overestimated as a result of potential 
social desirability bias. Furthermore, there were items that 
required the pharmacists to recall some historical data, 
thereby predisposing the findings to recall bias. Another 
major limitation was the participation of many interviewers 
in data collection, which may lead to interviewer bias. For 
this sake, prior training of the interviewers and the use of a 
single translated version of the questionnaire were applied 
to limit this type of bias. Not to forget the workload at 
some pharmacies that prevented them from filling out 
accurately the questionnaire, which ended up in lack of 
information. This study is also limited by the fact it is 
evaluating the early stages of applying the CE system, with 
the possibility that results could change with time. 
Therefore, to assess long-term outcomes of the program, 
further research needs to be undertaken to learn about 
sustained impact on skills and use of the Internet as a 
source of information for practice. Finally, a residual 
confounding might be possible due to the fact that some 
variables were not studied in this analysis. 

Despite these limitations, this study is among the few 
studies conducted in the region to assess the effect of 
computer literacy, motivation for CE and value of CE among 
pharmacists, on enrollment in a CE program. Moreover, the 
survey was distributed on the six governorates of Lebanon 
which may increase the generalizability of the results.  

Interpretation of findings 

These results are similar to those reported through other 
studies where motivation increased participation to CE; 
several researchers explain these results using the self-
determination theory presented by Deci & Ryan, where 
tendency to grow is a natural process of human beings; it 
finds its roots in intrinsic and extrinsic motivation, while 
amotivation is a state of passive behavior, where humans 
are unable to accomplish required outcomes.

21,22
 

Moreover, studies state that learning and motivation 
should be well integrated to ensure that professionals 
maintain a positive attitude towards CE and meet their 
needs for current practice.

23
 

A significantly higher percentage of pharmacists with a 
PharmD (41.3%) or PhD (3.9%) degree enrolled in the CE 
program compared with those who did not. This can also 
be explained by the self-determination theory, since people 
who voluntarily achieve higher degrees of education 
(although not officially required) are the ones who mainly 

Table 4. Multivariable analysis: multinomial logistic regression 

Model 1: Comparing participants taking live CEs versus no CEs as the dependent variable. p-value aOR 95%CI 

Motivation score 0.080 1.05 0.994 1.109 
Value score 0.176 1.076 0.968 1.197 

  

Model 2: Comparing participants taking online CEs versus no CEs as the dependent variable. p-value aOR 95%CI 

Motivation score 0.072 1.070 0.994 1.152 

  

Model 3: Comparing participants who enrolled vs. those who did not in CE program. p-value ORa 95%CI 

Value score 0.105 1.087 0.983 1.203 
Motivation score 0.030 1.059 1.006 1.114 

General confidence with computer use (Fogarty score) 0.013 1.058 1.012 1.106 
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have an intrinsic autonomous motivation for all types of 
education, driven by the interest and joy in the task itself.

22
 

Moreover, a significantly higher percentage of pharmacists 
who found the access to OPL e-library (40.2%) and OPL LMS 
platform (34.9%) easy, enrolled in the CE program 
compared with those who did not. In parallel, the bivariate 
analysis showed that a significantly higher mean of 
computer literacy (38.38 vs. 34.86) was found among 
pharmacists doing online CE credits; this result was 
confirmed in multivariable analysis for all types of CE, 
where a higher general confidence with computer use 
(aOR=1.058) was significantly associated with higher odds 
of doing both types of CEs. This finding is expected, given 
that using the OPL e-library requires some basic computer 
skills, and people with very low computer literacy would 
not undergo such endeavor. Furthermore, people in 
remote areas have difficulties to connect to the Internet 
since they have access only to low-speed Internet when 
available. Our results are similar to those of Chiu et al. in a 
study conducted in Taiwan in 2016 showing that internet 
self-efficacy was essential to in increasing self-regulated 
learning in online continuing education, especially among 
older pharmacists.

24
 

Future research  

Since we did not assess the factors associated with value 
and motivation of pharmacists to enroll in the CE program, 
further research is suggested focusing on the following 
factors to meet pharmacists’ expectations: quality of 

instruction, quality of curriculum, relevance and 
pragmatism, interactive classrooms and effective 
management practices, progressive assessment and timely 
feedback, self-directedness, conducive learning 
environment, and effective academic advising practices. All 
these factors proved to be crucial according to previous 
studies among adult learners.

5,25
 Furthermore, assessing 

autonomous and controlled motivation types would be 
essential to further increase motivation types among 
Lebanese Pharmacists.

26
 

 
CONCLUSIONS 

A high percentage of Lebanese pharmacists earned at least 
one CE credit, mainly driven by motivation and value of CE, 
in addition to a higher general confidence in computer use. 
Further efforts should be exerted by the OPL to motivate 
pharmacists and help them improve their computer 
literacy, which is expected to improve not only enrollment 
in CE activities, but also the completion of their CE 
requirements. 
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Abstract  
Background: Due to aging, along with its associated physiological changes, older adults are extremely vulnerable to be afflicted with 
multiple chronic conditions (multimorbidity).  Accordingly, prescribing a large number of drugs to older adults would be inevitable.  
Resulted complex drug regimens can lead to prescribing of Potentially Inappropriate Medications (PIMs) with subsequent negative 
health and economic outcomes.   
Objectives: The main objective of this study is to investigate the prevalence and predictors of PIMs prescribing among Jordanian 
elderly outpatients, using the last updated version of the American Geriatrics Society (AGS) Beers Criteria (2015 version). 
Methods: A Unicenter, cross-sectional study were data was assessed using medical records of included study subjects conducted over 
three months period from beginning of October to the end of December 2016 at King Abdullah University Hospital, Al Ramtha, Jordan.  
Our study included patients aged 65 years or above who visited the outpatient clinics at King Abdullah University hospital (KAUH) and 
were prescribed at least one oral medication during the study period.  PIMs were identified for these patients and further classified 
according to the 2015 AGS Beers Criteria. We measured the prevalence of PIMs prescribed among elderly outpatients in Jordan.  
Results: A total of 4622 eligible older adults were evaluated in this study, of whom 62.5% (n=2891) were found to have at least one 
PIM prescribed during the three months study period.  69% of identified PIMs were medications to be used with caution in elderly, 
22% were medications to avoid in many or most older adults, 6.3% were medications to be avoided or have their dosage adjusted 
based on kidney function in older adults, 2.04% medications were to avoid in older adults with specific diseases/syndromes, and 1.6% 
were potentially clinically important non-anti-infective drug-drug interactions to be avoided in older adults.  Female gender and 
polypharmacy were found to be significant predictors of PIMs use among elderly.   
Conclusions: Potentially Inappropriate Medication prescribing is common among Jordanian elderly outpatients.  Female gender and 
polypharmacy are associated with more PIMs prescribing and so need further attention. 
 

Keywords 
Potentially Inappropriate Medication List; Inappropriate Prescribing; Polypharmacy; Aged; Outpatients; Risk Factors; Pharmacists; 
Cross-Sectional Studies; Jordan 

 
INTRODUCTION 

Potentially inappropriate medications (PIMs) among elderly 
is defined as “medications or medication classes which 
generally should be avoided in patients aged 65 years or 
older because of being either ineffective or pose potential 
high risk for such age group while safer alternatives are 
available”.

1
 PIMs use, where adverse effects exceed its 

health benefits, is a highly witnessed issue among older 
adults ranging from a prevalence of 11.5 - 85.1% among 
community dwelling and hospitalized elderly patients in 
various countries.

2-14
 Data from numerous studies 

performed at various settings revealed PIM prescribing 
with prevalence of up to 40% in nursing home residents 
and up to 28% among community-based older patients.

15-23
 

Healthcare utilization, including: hospitalizations, 
healthcare visits (Inpatient, Outpatient and Emergency 
Department), re-admissions and length of stays, was shown 
to be significantly associated with PIM use among elderly 

patients.
24

 

Detecting adverse drug reactions among geriatric patients 
is challenging, as they often exhibit non-specific symptoms 
such as constipation, lethargy, lightheadedness, confusion, 
falls and depression.

25
 Nonetheless, adverse drug reaction 

rates among elderly patients are at least three-times that of 
the younger as well as general population.

25
 Several studies 

performed in order to investigate the association between 
PIMs use and developing unwanted Adverse Drug 
Reactions (ADRs) and Adverse Drug Events (ADEs) among 
elderly patients at different settings (hospitalized, 
outpatient and even nursing home residents) concluded 
that using PIMs is significantly associated with an increased 
risk of developing ADRs and ADEs.

26-28
 

Screening tools for PIMs use have been developed over the 
past two decades, with the latest updated version of the 
Beers Criteria was released by the American Geriatrics 
Society (AGS) in October, 2015.

29
  In addition to updating 

existing criteria (i.e., 2012), the 2015 version has come up 
with two new major aspects: 1) Drugs for which dosage 
adjustment is required based on the patient’s kidney 
function, and 2) Drug-Drug Interactions (DDIs).

29
 The goal 

of the 2015 update of AGS Beers Criteria continues to be 
improving geriatric care by reducing their exposure to 
PIMs.  Prudent application of the criteria as a non-punitive 

Original Research 

Potentially inappropriate medications prescribing 
according to Beers criteria among elderly outpatients in 
Jordan: a cross sectional study 
Ahmad AL-AZAYZIH , Rawan ALAMOORI , Shoroq M. ALTAWALBEH . 
Received (first version):  28-Dec-2018  Accepted: 26-May-2019  Published online: 5-Jun-2019 

 

Ahmad AL-AZAYZIH. Department of Clinical Pharmacy, Faculty of 
Pharmacy, Jordan University of Science and Technology. Irbid, 
(Jordan). aaazayzih@just.edu.jo 
Rawan ALAMOORI. Department of Clinical Pharmacy, Faculty of 
Pharmacy, Jordan University of Science and Technology. Irbid, 
(Jordan). rammouri53@gmail.com 
Shoroq M. ALTAWALBEH. Department of Clinical Pharmacy, 
Faculty of Pharmacy, Jordan University of Science and Technology. 
Irbid, (Jordan). smaltawalbeh@just.edu.jo 

 A
rt

ic
le

 d
is

tr
ib

u
te

d
 u

n
d

e
r 

th
e 

C
re

at
iv

e 
C

o
m

m
o

n
s 

A
tt

ri
b

u
ti

o
n

-N
o

n
C

o
m

m
er

ci
al

-N
o

D
er

iv
s 

3
.0

 U
n

p
o

rt
ed

 (
C

C
 B

Y-
N

C
-N

D
 3

.0
) 

lic
en

se
 

http://orcid.org/0000-0001-8426-0034
http://orcid.org/0000-0001-9626-5908
http://orcid.org/0000-0001-8345-4048
https://creativecommons.org/licenses/by-nc-nd/3.0/


Al-Azayzih A, AlAmoori R, Altawalbeh SM. Potentially inappropriate medications prescribing according to Beers criteria among 
elderly outpatients in Jordan: a cross sectional study. Pharmacy Practice 2019 Apr-Jun;17(2):1439.  

https://doi.org/10.18549/PharmPract.2019.2.1439 

 

www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X) 2 

educational tool and quality improvement measure is 
intended to achieve a closer monitoring of medication 
usage among older adults.

29
 

Overall, PIM use among geriatric patients has become a 
global concern, and studies were conducted in many 
countries using globally developed tools for screening this 
phenomenon.

2,30-32
 However, no study has yet systemically 

examined PIMs prescribing among Jordanian elderly 
patients. Accordingly, this study is aiming to investigate the 
prevalence and predictors of PIM prescribing among 
Jordanian elderly outpatients, using the last updated 
version of the American Geriatrics Society (AGS) 2015 Beers 
Criteria. The main objective of this study is to investigate 
the prevalence and predictors of PIMs prescribing among 
Jordanian elderly outpatients, using the last updated 
version of the American Geriatrics Society (AGS) Beers 
Criteria (2015 version). 

 
METHODS 

Ethics Approval 

This study was approved by the Institutional Review Board 
(IRB) of King Abdullah University Hospital (KAUH). 
(Approval Number: 16/100/2016) 

Study design and population 

This study was a cross-sectional study where data was 
assessed using medical records of included study subjects.  
In this study, patients aged 65 years and older who visited 
the King Abdulla University Hospital (KAUH) located at Al-
Ramtha, Jordan, and were ordered at least one outpatient 

prescription containing at least one prescribed medication 
during the period from October 1, 2016 to December 31, 
2016 were identified as the study population.  Electronic 
outpatient medical records were reviewed and data 
including demographics and clinical characteristics 
including age, gender, comorbidities related to AGS Beers 
Criteria, medications prescribed, and the latest measured 
serum Creatinine level were extracted.  Latest measured 
serum creatinine level for each patient was used to 
calculate creatinine clearance using Jelliffe equation, which 
could be used and reasonably accurate when height and 
weight are not available in average-sized patients.

33
 

Polypharmacy was investigated and defined as 
simultaneous use of five or more different prescribed 
medications.

34
 

Primary outcomes 

Potentially Inappropriate Medications (PIMs) among 
participants were identified and further classified according 
to the 2015 American Geriatrics Society (AGS) Beers 
Criteria in the following classes:

29
 

1) Medications to avoid in many or most geriatrics (Class 
I). Prescribing any of the listed medications among the 
study population was considered as a PIM. 

2) Medications to avoid in older adults with certain 
diseases/syndromes (Class II).  Drug-disease 
interactions were evaluated for each patient who was 
ordered any of the listed medications. All related 
conditions/diseases have been investigated and 
confirmed for those patients using their medical 
records. Subsequently, patients exposed to PIM were 

Table 1.  Potentially inappropriate medications to avoid in many or most older adults (22% of total PIMs) 

Class/Medication % of total QOE SOR 

Pain medications 31.2   
Orphenadrine  Moderate Strong 

Non-COX-Selective NSAIDs  Moderate Strong 

Gastrointestinal 25.3   
PPIs  High Strong 

Metoclopramide  Moderate Strong 

Antispasmodics 13.5   
Clidinium-Chlordiazepoxide  Moderate Strong 

Scopolamine (Hyoscine butylbromide)  Moderate Strong 

Endocrine 10.8   
Glyburide (Glibenclamide)  High Strong 

Estrogens with or without progestins  High Strong 

Central Nervous System (CNS) 9.8   
Benzodiazepines  Moderate Strong 
Antidepressants  High Strong 

Antipsychotics  Moderate Strong 

Cardiovascular 5.4   
Digoxin  Moderate Strong 

Central alpha blockers (Methyldopa)  Low Strong 
Amiodarone  High Strong 

Nifedipine, IR  High Strong 
Peripheral alpha blockers (Doxazosin)  Moderate Strong 

Anticholinergics (1st generation antihistamines) 2.6   
Chlorpheniramine  Moderate Strong 

Meclizine  Moderate Strong 

Antithrombotics 1.2   
Dipyridamole, SA  Moderate Strong 

Genitourinary 0.15   
Desmopressin  Moderate Strong 

Non-COX-Selective NSAIDs: non-cyclooxygenase selective non-steroidal anti-inflammatory drugs, PPIs: Proton Pump Inhibitors, QOE: 
Quality of Evidence, SOR: Strength of Recommendation 
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then highlighted based on related recommendation. 
(e.g., patients ordered the oral decongestant 
pseudoephedrine were evaluated for the presence of 
insomnia; if such drug-disease interaction was 
confirmed then the patient was considered to have 
been exposed to a PIM).   

3) Medications that should be used with caution among 
elderly patients (Class III). Prescribing any of the listed 
medications among the study population was 
considered as a PIM. 

4) Potentially clinically important non-anti-infective drug-
drug interactions (Class IV). Interacted medications 
were identified and highlighted for each subject. 

5) Medications to avoid or their dosage should be 
adjusted based on patient kidney function (Class V). 
Using at least one of the listed medications along with 
patient creatinine clearance below indicated 
thresholds was considered as a PIM (e.g. patient with 
creatinine clearance <30ml/min and was concurrently 
prescribed enoxaparin was considered to have a PIM). 

6) Medications belong to more than one class of the 
above were counted as more than one PIMs (for 
example, if a drug belong to class I and II, it will be 
considered as two PIMs) 

The quality of evidence (QOE) and strength of 
recommendation (SOR) for each encountered Beers PIM or 
criterion were also reported according to The Grades of 
Recommendation, Assessment, Development and 
Evaluation (GRADE: “a common, sensible and transparent 
approach to grading quality or certainty of an evidence as 
well as strength of recommendation).

35
 

Statistical analysis 

Descriptive statistics, such as percentages and arithmetic 
means, were used to describe patient characteristics and to 
estimate the prevalence of PIM use among studied 
population.  Multivariable logistic regression model was 
conducted to investigate potential risk factors associated 
with PIM use. P value of less than 0.05 was considered 
statistically significant. All analyses were conducted using 
Stata v14 (StataCorp. 2015. Stata Statistical Software: 
Release 14. College Station, TX: StataCorp LP).   

 
RESULTS  

Eligible 4,622 geriatric patients were included in the study.  
Mean age (standard deviation) of studied population was 
73.2 (SD 6.3) years, and 50.6 % (n=2340) of subjects were 
females.  After excluding over the counter products, 4,356 

Table 2. Medications to avoid for older adults with specific diseases or syndromes (2.04% of total PIMs) 

Object System/Disease 
Interacting 

class/Medication 
% of total QOE SOR 

Central Nervous System (CNS) − 81.3 − − 

History of falls or fractures Anticonvulsants  − Moderate Strong 

  Antipsychotics − Moderate Strong 

  Benzodiazepines − Moderate Strong 

  TCAs − Moderate Strong 

  SSRIs − Moderate Strong 

Dementia or cognitive impairment Anticholinergics − Moderate Strong 

  Benzodiazepines − Moderate Strong 

  Antipsychotics − Moderate Strong 

Chronic seizures or epilepsy Tramadol − Low Strong 

Insomnia Theophylline − Moderate Strong 

Kidney and Urinary tract   10.6   

Lower Urinary Tract Symptoms, BPH Anticholinergics (Strong) − Moderate Strong 

Cardiovascular   8.1   

Heart failure NSAIDs − Moderate Strong 

Syncope Anticholinergics − Moderate Strong 

TCAs: Tri-Cyclic Antidepressants, SSRIs: Selective Serotonin Reuptake Inhibitors, BPH: Benign Prostatic Hyperplasia, NSAIDs: 
Non-steroidal Anti-inflammatory Drugs, QOE: Quality of Evidence, SOR: Strength of Recommendation 

Table 3. Medications to be used with caution in older adults (69% of total PIMs) 

Class/Medication % of total QOE SOR 

Diuretics 45.1 Moderate Strong 

Aspirin for primary prevention of cardiac events  38.8 Low Strong 

Vasodilators 12.3 Moderate Weak 

Antidepressants 1.7   
SSRIs* − Moderate Strong 
TCAs* − Moderate Strong 

SNRIs* − Moderate Strong 

Antipsychotics 1.1 Moderate Strong 

Carbamazepine 0.63 Moderate Strong 

Chemotherapy 0.19   
Carboplatin − Moderate Strong 

Cyclophosphamide − Moderate Strong 
Cisplatin  Moderate Strong 

Vincristine − Moderate Strong 

SSRIs: Selective Serotonin Reuptake Inhibitors, TCAs: Tri-cyclic Antidepressants, SNRIs: Serotonin-Norepinephrine 
Reuptake Inhibitors, QOE: Quality of Evidence, SOR: Strength of Recommendation 
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patients were found to be prescribed at least one 
medication, with average of 5.6 (SD 3.9) prescribed 
medications per patient.  Overall, 53.7% of women and 
51.7% of men aged 65 years and older were ordered at 
least five prescription medications (i.e. exposed to 
“polypharmacy”).   

Of the total geriatric sample evaluated, 2891 subjects 
(62.5%) were prescribed at least one PIM according to 2015 
Beers Criteria. The majority of these subjects were 
prescribed one (39.6%) or two (23.3%) PIMs, however, 
prescribing of three (15.8%) or four (7.6%) PIMs were also 
not uncommon.  Of the identified PIMs, 69% were 
medications to be used with caution in older adults (class 
III), whereas 22% were medications to avoid in many or 
most older adults (class I), 6.3% were medications to avoid 
or their dosage should be adjusted based on the kidney 
function (class V), 2.1% were medications to avoid for older 
adults with specific diseases/syndromes (class II), and 1.6% 
were potentially clinically important non-anti-infective 
drug-drug interactions (class IV). 

Most commonly prescribed medication classes considered 
as PIMs to avoid in majority of elderly patients were pain 
medications (31.2%), followed by gastrointestinal 
medications (25.3%) and antispasmodics (13.5%), Table 1. 

Potential drug-disease/syndrome interactions were 2.04% 
of total identified PIMs.  Subjects diagnosed with Central 
Nervous System (CNS)-related conditions (including history 
of falls or fractures, dementia, chronic seizures or epilepsy 
and insomnia) were most commonly prescribed PIMs 
(81.3%) in this class, Table 2. 

The majority (69%) of total PIMs prescribed were 
medication classes to be used with caution among elderly.  
Diuretics (45.1%), aspirin for primary prevention of cardiac 
events among older adults aged ≥80 years (38.8%) and 
vasodilators (12.3%) were most commonly prescribed PIMs 
in this class, Table 3.  

Only (1.6%) of total prescribed PIMs were due to drug-drug 
interactions (the 1

st
 newly added component by the 2015 

AGS Beers Criteria). Almost (91.5%) of detected 
interactions resulted from the simultaneous prescribing of 
at least two different medications with anticholinergic 
properties including first generation antihistamines 

(chorpheniramine and triprolidine), antimuscarinic 
(oxybutynin), antispasmodics (clidinium-chlordiazepoxide 
and hyoscyamine), Table 4. 

Drugs to be avoided or have their dosage adjusted based 
on varying levels of kidney function in older adults (the 2nd 
newly added component by the 2015 AGS Beers Criteria) 
have contributed to almost 6.3% of total PIMs 
encountered. Prescribing gabapentin when CrCl <60 ml/min 
was responsible for the majority of PIMs in this class, Table 
5. 

Having at least one identified PIM was significantly 
associated with female gender (adjusted OR: 1.33, 95% CI: 
1.14-1.55) and polypharmacy (adjusted OR: 28.39, 95%CI: 
23.83-33.81), Table 6. 

 
DISCUSSION 

To the best of our knowledge, this is the first study 
examining PIM prevalence using Beers Criteria as a 
screening tool among geriatric patients in Jordan.  
Moreover, it considered the first study investigating and 
presenting the 2015 AGS Beers Criteria PIM classes in 
details among elderly outpatients. 

Results from this study showed a high prevalence of PIM 
prescribing among Jordanian elderly outpatients (62.5%) 
according to the most updated version of the AGS Beers 
Criteria (2015).  Female gender and polypharmacy were 
identified as significant predictors of PIM prescribing in this 
population.  Previous iterations of Beers Criteria were used 
by a wide variety of studies examining the prevalence of 
PIM prescribing among older adults at various populations 
and settings with estimated ranges between 11.5% and 
85.1%.

2,4-14,36,37
 A good number of these studies have 

assessed prevalence of PIM prescribing based on Beers 
Criteria (mostly 2012 update) among community-dwelling 
elderly patients (outpatients) with total prevalence ranges 
between (23% and 81%).

4,7,8,11,13,38
 The updated AGS Beers 

Criteria were released in 2015 and so still less thoroughly 
used in the available literature. In the United States, a 
study was conducted using Medicare Current Beneficiary 
Survey (MCBS) data set to identify PIMs according to 2015 
AGS Beers Criteria.

29
  Findings from this study showed that 

around 57% of older adults with dental care visits were 

Table 5. Drugs to be avoided or have their dosage adjusted with varying levels of kidney function in older adults (6.3% of 
total PIMs) 

Medication CrCl (ml/min) Action Required QOE SOR % of total 

Gabapentin <60 Reduce dose Moderate Strong 71.7 

Levetiracetam ≤80 Reduce dose Moderate Strong 13.9 

Ranitidine <50 Reduce dose Moderate Strong 5 

Pregabalin <60 Reduce dose Moderate Strong 5 

Famotidine <50 Reduce dose Moderate Strong 4.5 

CrCl: Creatinine Clearance (ml/min), QOE: Quality of Evidence, SOR: Strength of Recommendation 

Table 4. Potential clinically important drug-drug interactions in older adults (1.6% of total PIMs) 

Object Drug/Class Interacting Drug/Class % of total QOE SOR 

Anticholinergic Anticholinergic 91.5 Moderate Strong 

CNS-active drug* ≥ 2 other CNS-active drugs  4.3 High Strong 

ACEIs Amiloride 2.1 Moderate Strong 

Peripheral Alpha-1 blockers Loop diuretics 1.1 Moderate Strong 

Corticosteroids, oral or parenteral NSAIDs 1.1 Moderate Strong 

CNS-active drugs: SSRIs, TCAs, Antipsychotics, Benzodiazepines, Opioids, ACEIs: Angiotensin-Converting Enzyme Inhibitors, 
NSAIDs: non-steroidal anti-inflammatory drugs 
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prescribed at least one Beers Criteria medication.
39

 Another 
study conducted in Brazil found that 50% of community-
dwelling elderly patients were prescribed at least one PIM 
according to the 2015 update of AGS Beers Criteria.

40
 

Accordingly, PIM prevalence in the current study (62.5%) is 
relatively comparable with available literature which 
investigated geriatric PIMs using the updated Beers Criteria 
in the outpatient settings.  Nevertheless, it is an apparently 
high prevalence in Jordan. The vast majority of PIMs 
identified in the current study were drugs to be used with 
caution (69%).  This finding is consistent with recent study 
in Qatar where 65% of PIMs were drugs to be used with 
caution.

12
 

Female gender was significantly associated with PIM use. 
This finding is consistent with various published 
studies.

8,13,39
 Females generally are at higher risk for 

developing multiple chronic conditions than males, 
consequently being more susceptible for drug-disease and 
drug-drug interactions which will lead to more 
inappropriate prescribing.

34,41
  Polypharmacy is consistently 

shown to be a significant risk factor of PIM use.
8,13,42,43

 
Polypharmacy was the most significant predictor of PIM 
prescribing in the current study.  Increasing age was 
reported by some studies as a significant risk factor of PIM 
use.

4,5,8
  However, others have found no association 

between age and PIM use.
44

 In the current study, age was 
not a significant predictor of PIM use after adjusting for 
polypharmacy and gender. The effect of age on PIM 
prescribing in older adults may be mediated by the multi-
comorbidity and the resultant polypharmacy in this 
population. 

This study has some limitations. As this was a retrospective 
study, all data were obtained from patient medical records 
and were as accurate as available documentation. Due to 
the large study sample, some patients’ characteristics (for 
example, patients’ weight and height) and clinical 
indicators were not extracted and so their association with 
PIM prescribing was not evaluated in this study. Similarly, 
complete comorbidity profiles were not obtained for all 

patients, however, all conditions related to PIMs were 
carefully evaluated for the relevant patients. In addition, 
because of the retrospective nature of the study, we were 
not able to capture the dose reduction if happened; 
however, we considered all those on regular maintenance 
dose with varying kidney functions to have potential 
inappropriate use. This was challenging since Beers criteria 
did not provide a cut off dose for these meds to be 
considered as PIMs. Finally, all identified PIMs are not 
conclusive without the clinical judgment, the criteria serve 
only as a warning light to raise attention to clinical 
evaluation that further assess risks and benefits associated 
with these PIMs.  Overall, this study has the strength of 
evaluating a large number of elderly patients, enabling 
generalizability and reliability of findings. In addition, this is 
the first study-examining trend of prescribing among 
elderly patients in Jordan using the most updated version 
of Beers Criteria (2015) for PIMs identification. 

 
CONCLUSIONS 

This study demonstrates that PIM prescribing is common 
among Jordanian elderly outpatients.  Female patients and 
those with polypharmacy are the most vulnerable groups 
that need further attention. Strategies to monitor, review, 
and prevent inappropriate prescribing should be 
supported. 
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Abstract  
Background:  Public awareness of the role of pharmacists and availability of pharmacy services in Qatar is low. As per agenda-setting 
theory, mass media may be contributing toward this problem by selecting and disseminating headlines and stories according their own 
objectives and not those of the profession.  
Objectives: The objective of this study was to examine the agenda set by mass media organizations in Qatar pertaining to the 
profession of pharmacy and to determine the frequency of professional identifiers that appear within news headlines. 
Methods:  Publicly available news headlines published between November 2016 and November 2018 were obtained from local news 
websites. Thematic analysis was performed using agenda-setting theory to explore how the public’s agenda was set for pharmacy 
practice in Qatar. Content analysis was used to determine the proportion of headlines that contained a professional identifier linking 
the news report to the pharmacy profession.   
Results: A total of 81 headlines were included in the analysis. The agenda for pharmacy practice in Qatar was set according to two 
themes: achievement and outreach/engagement. Achievement related to awards, use of new technologies, interprofessional 
education, and novel student training accomplishments. Outreach/engagement reported student and pharmacist involvement upon 
completion of a health awareness event. Approximately half (47%) of headlines contained a professional identifying word linking the 
headline to the profession of pharmacy.  
Conclusions:  The findings of this study demonstrate that the mass media’s agenda for the pharmacy profession in Qatar does not 
inform the public of pharmacist’s services or expanded scopes of practice. Furthermore, a lack of professional identifiers within 
headlines likely limits the public’s agenda of pharmacist roles. The pharmacy profession must work collaboratively with news media to 
better align the public’s agenda with pharmacists’ roles and services. 
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INTRODUCTION 

The profession of pharmacy is undergoing a global reform 
with the advent of new roles and responsibilities, including 
expanded scopes of practice and increases in the number 
and types of services provided.1,2 As such, pharmacist 
training programs are also being modernized with greater 
focus on person-centered care and the cognitive and 
clinical competencies required of pharmacists to meet and 
fulfill their expanded scope.3 In order for reform to be 
successful and allow pharmacists to practice according to 
their full potential, however, the public must be aware of 
the types of services pharmacists offer and to what extent 
a pharmacist can meet their health-related needs. Public 
awareness and perception are vital to any professional 
change, as the public are the primary stakeholder for 
utilization of pharmacist services.4,5 The more the public 
demands of pharmacists, for example, the more 
policymakers may further invest in the profession and 
facilitate advanced roles within global healthcare systems.6 

In Qatar, the healthcare system is rapidly modernizing and 
advancing as part of the National Health Strategy and Qatar 
National Vision.7,8 The National Health Strategy calls for 
better utilization of pharmacists, which includes facilitating 

the necessary infrastructure and legislation to allow them 
to practice according to their full scope.7 This process has 
been largely supported by the opening of the first 
pharmacist training program in Qatar at Qatar University, 
which has been graduating pharmacists for practice since 
2011.9 The university offers four degree programs, 
including an entry-to-practice Bachelor of Science in 
Pharmacy, an entry-to-practice Doctor of Pharmacy 
(PharmD), a Masters of Pharmaceutical Sciences, and a 
Doctor of Philosophy. A pharmacy technician program is 
also present at the College of the North Atlantic – Qatar.10 
Due to differences in credentialing requirements and 
compensation, graduating pharmacists and pharmacy 
technicians largely work in hospital settings, while primary 
care centers and community pharmacists largely rely on 
foreign-trained workers. With the increase in workforce 
capacity, provision of pharmacist services has expanded in 
recent years.11 Hospital pharmacists, for example, are well 
integrated into ward rounds and multidisciplinary teams. 
Pharmacists are also heavily involved in practice-based 
research and quality improvement initiatives, which is a 
core part of pharmacists’ education in the country.12 Roles 
in primary care and community are mainly dispensing and 
counselling oriented but efforts are being made to expand 
service provision in these settings.7  

Despite the focus to modernize the profession in Qatar, 
public awareness of pharmacy and the services pharmacists 
offer remains low.13 In one study, for example, it was found 
that >70% of patients did not expect pharmacists to 
monitor their health progress or offer any health-related 
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screening. Furthermore, the greatest desired service by 
patients was automatic processing of prescriptions, with 
much fewer respondents desiring professional and clinical 
services.13 The reasons for this may be many, but may 
include a lack of experience of the public with pharmacists, 
a lack of locally-trained pharmacists providing front-line 
care in community pharmacies, or a lack of promotion by 
the profession itself regarding pharmacist roles and 
services available for public use. Pharmacists also report 
many barriers to providing professional services aside from 
preparing and dispensing medications (e.g. inconvenient 
access to patient information, lack of staff and time), which 
could limit their exposure and in turn, influence their 
perceived role by the public or even policymakers.14,15 

One contributor to the public perception of pharmacists in 
society may be the way in which mass media portrays 
pharmacists and pharmacy services.16 Media stories are 
typically published in both English and Arabic and headlines 
are also promoted using social media. As the media selects 
the articles to be published, they are in fact ‘setting the 
agenda’ of how pharmacy and pharmacists are presented 
to society.17 This, in turn, may influence how the public 
perceives the profession, including the type and nature of 
roles and services pharmacists offer. No study to date has 
attempted to explore how the media could be contributory 
to public perceptions of pharmacy and pharmacists in 
Qatar. The objectives of this study, therefore, were to 
examine the agenda set by news organizations in Qatar 
pertaining to the profession of pharmacy and to determine 
how profession is identified within the news headlines 
themselves. 

 
METHODS 

Study Design 

This qualitative study employed thematic and content 
analyses of news headlines to determine the effects of 
agenda setting by two major news organizations relating to 
the profession of pharmacy in Qatar.  

Theoretical Framework  

The theoretical framework informing this study is based on 
agenda setting theory. Agenda setting theory arises from 
the premise that the media, by selecting and reporting 
news stories related to a specific topic, has the ability to 
inform public opinion of what is important regarding that 
topic.17,18 Agenda setting theory can be explained by the 
cognitive accessibility mechanism, which states that what a 
person is exposed to the most is what that person will 
typically recall. It also relates to ‘how much’ or ‘how 
recently’ one has exposed to a particular issue.19 As such, 
accessibility associated with agenda setting is thought to be 
a memory-based model that assumes people tend to make 
judgements based on information readily retrievable from 
their memory.20 The media, as a disseminator of news and 
headlines, is able to effectively influence what and how 
much one is exposed to and hence, drive the formation of 
memories regarding a particular topic.   

There are three main types of agenda setting: public 
agenda setting; media agenda setting; and policy agenda 
setting.19 In our case, the public’s agenda may be first 

informed by the types of stories or news generated from 
the pharmacy profession in Qatar and then set by the 
media through prioritization and publication of chosen 
articles. According to agenda setting theory and the 
premise of accessibility, exposure of the public to the 
headlines and messages of these articles will initiate the 
formation of memories and allow information to be 
retrieved when prompted at a later date.18-20 As such, the 
concept of agenda setting offers a theoretical lens to 
further understand how the media may influence public’s 
perceptions of pharmacy and the societal role of 
pharmacists in Qatar.  

Data sources 

A keyword search of the two primary English-language 
news websites was conducted for headlines published 
between November 16th, 2016 and November 16th, 
2018.21,22 These Gulf Times and The Peninsula Qatar were 
chosen, as they offer news media in print, online, and social 
media forms, are the two locally-based news sources in 
Qatar, and should have captured the large majority of 
articles disseminated within Qatar’s English-language 
media. Headlines are disseminated consistently across 
media forms and articles are well balanced across many 
topics, including a large focus on local news and events. A 
date range of two years was chosen, in order to ensure 
relevance to the current media-influenced conversations 
regarding pharmacy in Qatar. Each website had a search 
function and the keywords of ‘pharmacy’ and ‘pharmacist’ 
were each searched separately. Using the word 
‘pharmacist’ also captured other forms of this word, 
including ‘pharmacists’, ‘pharmacist’s’, and ‘pharmacists’’. 
Other related terms (such as medication) were not 
searched, as the aim of the study was to capture headlines 
that were identifiable to the profession. One investigator 
assessed identified articles for relevance to the pharmacy 
profession and extracted headlines of these articles into an 
excel spreadsheet for each website and keyword search. 
One investigator then combined and sorted the headlines 
to remove duplicates. The final set of headlines, after 
duplicates were removed, formed the basis for the 
discourse and content analyses. Headlines were chosen as 
the unit of analysis, as compared to full articles, based on 
previous studies employing similar methodology and the 
assumption that the headline would reflect the content of 
the news article and be the greatest contributing factor to 
formation of memories.23,24 

Thematic analysis 

A thematic analysis was used to answer the first research 
question. The general method used in this study was 
reported previously.25 Briefly for this study, headlines were 
read multiple times by one investigator (KW). This 
investigator received previous training in qualitative 
research and has led numerous projects employing 
qualitative research methods. Once familiar with the 
general nature of the headlines, this investigator began 
inductively coding headlines by assigning one or two words 
that represented the topic of the headline. Once coding 
was complete for all headlines, the investigator re-read 
headlines and codes in an iterative fashion to confirm 
coding and begin grouping coded headlines together into 
similar categories. This process was repeated until the 
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coding framework was deemed to be stable. A total of six 
categories were initially identified according to this process 
(operations and training, continuing professional 
development, technology, role, awards, agreements, 
student training). At this point, the second investigator 
(MD) was provided the data to review and then discussed 
the six categories with the first investigator. Using 
discussion and consensus, the two investigators interpreted 
two themes related to the agenda media sets for the 
pharmacy profession in Qatar.  

Content Analysis  

A content analysis was used to answer the second research 
objective.26 For this analysis, the headlines were re-coded 
based on whether or not they included any identifying 
word specific to the profession of pharmacy. In all cases of 
coding, this was any instance of the words (or derivatives 
of) “pharmacy”, “pharmacist”, or “pharmacy technician”. If 
two or more words were present in a headline, it was only 
coded once. Once coding was complete, the frequency and 
proportion of headlines containing coded words were 
calculated. 

 
RESULTS  

A total of 95 articles and headlines were identified based 
on the search methods described above. After screening 
for duplication and relevance to the profession of 
pharmacy in Qatar, 81 remained. Irrelevant articles 
included those that linked to articles with embedded 
advertisements for pharmacy or those that did not have 
any content related to pharmacy or pharmacists. Upon 
completion of the analysis, two agenda setting themes 
were interpreted from the data: achievement, and 
outreach/engagement. Illustrative headlines supporting 
each theme are provided in Table 1.  

Theme 1:  Achievement 

News organizations in Qatar focus on achievement of 
students, faculty members, employees, organizations, and 
interprofessional activities as a major part of the media’s 

agenda for pharmacy. Achievement was documented with 
respect to awards, completion of specialized or 
international training programs, hosting of conferences or 
meetings, and signing of collaborative agreements both 
locally and abroad. Achievement was not only limited to 
pharmacy, but also included interprofessional achievement 
(i.e. training programs and awards) that pharmacy students 
or pharmacists were part of. The last component of 
achievement focused on technology and operations 
achievements of pharmacies or pharmacy departments, 
specifically relating to the acquiring and use of robotic 
systems in medication preparation and distribution.   

Theme 2:  Outreach and Engagement 

The second agenda setting theme was that of outreach and 
engagement. News headlines reported health promotion 
initiatives conducted by pharmacy students or pharmacists 
that typically occurred in public settings, such as malls or 
sports parks. Headlines were typically a summary of the 
event and reported after the event occurred. Similar, to 
achievement, outreach and engagement initiatives also 
included a strong interprofessional component where 
pharmacy students or pharmacists were included within a 
broader label as health professionals.  

Content Analysis 

Of 81 coded headlines, 38 (47%) contained an identifier 
word specific to the pharmacy profession. The remaining 
43 (53%) used acronyms that would not be known to the 
public (e.g., CPH = College of Pharmacy), used broader 
terms to describe interprofessional activities (QU Health, 
Interprofessional Education), or did not contain any 
identifier word (‘Smoking cessation awareness campaign 
held’).  

 
DISCUSSION 

The purpose of this study was to examine the agenda set by 
news organizations in Qatar pertaining to the profession of 
pharmacy and to determine how profession is identified 
within the news headlines themselves. Two themes were 

Table 1. Discourse themes and illustrative headlines 

Theme Headlines 

Achievement 1. QU-CPH students complete pharmacy program in US 
2. QU college wins top honours in national and global events  
3. Wellcare pharmacies open 40

th
 branch  

4. HGH’s pharmacy robot cuts waiting time for patients  
5. Qatar University College of Pharmacy wins poster contest in Oman  
6. Sidra opens three pharmacies  
7. QU-CPH MSc graduate wins Best Poster Award  
8. 31 Students take oath of a pharmacist  
9. CAN-Q honours Wellcare pharmacy group  
10. Qatar University launces pharmacy postgraduate society  

Outreach/Engagement 1. QU’s Health Cluster marks Hemophilia Day 
2. QU Healthcare students take part in antimicrobial stewardship  
3. College of Pharmacy signs MoU with Qatar Pharma 
4. QU-CPH students hold awareness campaign on common cold, allergies 
5. QU collaborates on IPE smoking awareness drive  
6. Smoking cessation awareness campaign held  
7. QU-CPH shares Ramadan tips on use of medications  
8. QU-CPH organises mediation awareness campaign  
9. QU pharmacy chapter holds ‘go smart’ event  
10. HMC pharmacy department holds medication management campaign  

QU-CPH = Qatar University – College of Pharmacy; US = United States; HGH = Hamad General Hospital; QU = Qatar University; 
MoU = Memorandum of Understanding; IPE = Interprofessional Education  
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identified: achievement and outreach/engagement. These 
themes encompassed different aspects of the profession 
(student training, technological advances, awards, 
interprofessional activities, etc.) but exposed a gap in the 
media pertaining to pharmacy services and the role of 
pharmacists in society. Specifically, there was no link 
between the identified articles and direct patient care 
services. There was also no public discussion about 
pharmacist services and scope of practice. Furthermore, 
the content analysis demonstrated that only approximately 
half of headlines contained identifying words that 
associated news stories with pharmacy or pharmacists.  

The findings of this study demonstrate that the agenda set 
by the news media in promoting headlines relating to 
pharmacy focuses primarily on achievements and events, 
rather than highlighting professional roles or services. The 
public, therefore, does not appear to be exposed to 
headlines outlining pharmacist roles or services by 
mainstream news sources. According to the results of this 
study, the public mainly receives messages from headlines 
stating that pharmacy students and pharmacists win 
awards or complete specialized or international training 
programs, and that they organize or participate in health 
promotion activities. The reasons for this may be two-fold. 
First, as per agenda-setting theory, it is possible that the 
news outlets deem headlines about achievement and 
outreach/engagement to be the most newsworthy for their 
readers and preferentially select these for publication.20 
Secondly, it is also possible that the profession itself does 
not generate headlines outside of these themes for the 
news organizations to report. Furthermore, the profession 
may not realize the importance of generating headlines 
that provide the public with a greater perspective of the 
profession and the services pharmacists offer. If this is the 
case, the agenda for the public is being set not only by the 
news organization but also by the profession itself.27 Key 
professional stakeholders in both education and practice 
should therefore be encouraged to collectively use 
opportunities within news media to promote headlines and 
articles that provide a greater representation of the 
professional roles and services available in Qatar.  

The other key finding from this study is that the majority of 
headlines do not contain any professional identifiers that 
link the news item to pharmacy. As per agenda-setting 
theory, public agenda setting is largely based on memories 
and recall.19,20 Therefore, headlines that do not contain 
identifiers to the subject matter would not contribute to a 
person’s memories of that particular topic. Based on the 
results of this study, more than half of headlines identified 
would fall into this category and would not influence one’s 
set of memories specific to pharmacy, unless they read the 
entire article. One explanation for this finding appears to be 
the advent of ‘QU Health’, which is a division of health 
sciences colleges (College of Pharmacy, College of 
Medicine, and College of Health Sciences) now operating 
collectively under one banner. The public, however, likely 
does not know what QU Health represents and which 
professions are embedded within. Consequently, attempts 
to brand health programs according to one entity must be 
balanced with the need to distinguish between professions.  

The results of this study add to the greater field of agenda-
setting, as facilitated by news media headlines. To our 
knowledge, this is the first study to assess how the public’s 
agenda for the pharmacy profession is set using news 
media headlines in any international setting. Related 
studies appear to show more in-depth discourse regarding 
professional roles and services in other settings yet are 
difficult to compare due to analysis beyond what is 
presented in news headlines.16,28,29 Our findings that 
headlines are focused on more ‘eye-catching’ concepts 
such as achievement and engagement do align with other 
headline studies showing the same.23,24 Whether or not this 
agenda set by headlines is similar or different than what is 
supported by the full articles, however, remains yet to be 
explored.  

These findings have implications for the profession of 
pharmacy in Qatar. First, academic and practice 
organizations should reassess the types of news articles 
generated from their settings and determine if headlines 
and articles can provide greater focus on the professional 
role of pharmacists in society. If these articles match the 
agenda of the news organizations and are published, the 
public may be better exposed to the profession and 
perceive pharmacists more aligned to their actual scope of 
practice. Secondly, all parties involved should attempt to 
strike a balance between collective marketing in media 
submissions (e.g. under the guise of umbrella 
organizations, such as ‘QU Health’) and promoting 
submissions that contain professional identifying words. By 
doing so, the public may have better memory recall of 
professional roles yet will still be exposed to larger 
initiatives accomplished under collective (e.g., 
interprofessional) terms. Future studies should also be 
designed to investigate how other sources of information 
(social media, real-life experience) help to inform the 
public’s perception of pharmacy, in order to focus 
professional promotional strategies in the most impactful 
way.  

This study has limitations that must be addressed. First, 
only headlines written in English were included and no 
attempt was made to capture headlines published in 
Arabic. Any effect of this should be minimal, however, as 
most headlines appear in both English and Arabic news 
sources. Secondly, types of articles written and selected for 
publication in Qatar probably differ as compared to other 
countries, likely due to factors such as the lack of 
professional advocacy groups. That being said, the findings 
of this study may be transferable to other settings, 
especially where dissemination of articles for the news 
media is occurring at a divisional or institutional level. 
Thirdly, the analysis was based on headlines and not full-
text articles. Although more professional identifiers and/or 
discourse relating to professional roles and services may 
have been identified from full-text review, the intent of this 
study was to analyze the content (i.e. headlines) most 
visible to the public eye. Analysis of the stories associated 
with the headlines could be explored in further studies. 
Fourth, we could not account for images associated with 
each headline at the time of publishing that may have 
contributed to the public’s interest in the article. Finally, as 
mentioned above, these news organizations are not the 
only sources of information that may inform the public 
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agenda relating to pharmacy. Despite these limitations, we 
believe the rigour of our approach and dependability of our 
results supports the trustworthiness of our study and the 
resulting implications. 

 
CONCLUSIONS 

This study found, based on agenda-setting theory, that the 
primary news organizations in Qatar set the agenda for the 
public by publishing headlines relating to achievement and 
outreach/engagement in pharmacy. Furthermore, the 
majority of headlines did not contain any professional 
identifiers that could link the public’s memories with the 
profession itself. These findings support the notion that 
portrayal (or lack thereof) of pharmacy roles by the news 
media may contribute to a lack of recognition by the public 

for the scope of services able to be provided by 
pharmacists. Future studies should be designed to further 
investigate the impact of these findings and also to identify 
other information sources that may be impacting the 
public’s agenda of pharmacy practice in Qatar. 
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Abstract  
Background: Mobile Authentication Service (MAS) is a mobile health technology deployed to hinder the retailing of falsified medicines 
to consumers in Nigeria. But, some community pharmacists reported that points of failures of MAS have negatively impacted their 
practices. 
Objectives: The objectives of this study were (1) to assess the acceptance of MAS by community pharmacists; (2) to explore the views 
of MAS providers on the challenges and successes of MAS deployment in Nigeria. 
Methods: A quantitative cross sectional survey was used to investigate community pharmacists’ acceptance of MAS. A validated 
structured questionnaire, based on Technology Acceptance Model, was distributed to 326 community pharmacists. In addition, a 
structured interview guide was employed to explore MAS providers’ views of challenges and successes of MAS deployment in Nigeria.  
Results: Just about half (53%) of responding community pharmacists were keen on using MAS. In addition, 51% of them would 
recommend the service to other practitioners and 54% would encourage their clients to use it. The results of the study indicated that 
both awareness and perceived reliability played important role in the behavioural intention to use the MAS. The findings from the 
exploration of MAS providers’ views showed that the problems encountered with MAS (no response and wrong response) were mainly 
due to contextual challenges in the Nigerian setting. These contextual challenges like the Global System Mobile downtime, incessant 
power outages and limited ability of consumers to use the Short Message Service, all contributed to the limited success of MAS in 
Nigeria. 
Conclusions: Acceptance of mobile authentication service by community pharmacists is moderate. Perceived reliability and awareness 
are important factors that affect behavioural intention to use MAS. The limited success of MAS deployment appeared to be as a result 
of its interaction with the local context, where it has been deployed.  
 

Keywords 
Information Technology; Mobile Applications; Telemedicine; Counterfeit Drugs; Drug Trafficking; Pharmacies; Perception; Awareness; 
Attitude of Health Personnel; Surveys and Questionnaires; Nigeria 

 
INTRODUCTION 

Substandard and falsified medicines constitute a global 
challenge for health systems, especially in low-to-middle 
income countries (LMIC). A recent meta-analysis reported a 
prevalence of 13.6% of substandard and falsified medicines 
in LMIC.

1
 World Health Organization estimated that about 

one in 10 medical products in LMIC are substandard and 
falsified products.

2
 substandard and falsified medicines 

burden health systems, erode confidence in the system, 
increase the risk of illness morbidity and mortality. 
Substandard and falsified medicines waste essential drugs 
earmarked by government and individuals, which LMIC 
residents often cannot afford.

1,2
 

Nigeria is reported to have one of the highest incidences of 
substandard and falsified medicines in Sub-Saharan Africa.

3
 

Over the years, the estimated prevalence of substandard 
and falsified medicines seems to have reduced in Nigeria 
from 67% in 2001 to 5% in 2012.

3
 Also, there have been 

several reports of fatalities from the consumption of 
substandard and falsified medicines in Nigeria.

4
 

Consequently, the Nigerian medicine regulatory authority, 
National Agency of Food Drug Administration and Control 
(NAFDAC), adopted multiple approaches to combat the 
problem of substandard and falsified medicines. Some of 
the approaches include deployment of product 
authentication devices like TRUSCAN® for in-the-field test 
for authenticity of product, retailer product authentication 
using radio frequency identification tagging and the Mobile 
Authentication Service (MAS).

3,5
 MAS involves consumers’ 

use of mobile phones to verify the source of medicines at 
the point of purchase at medicine retail outlets. 

MAS is a mobile health technology (mHealth) deployed to 
hinder the retailing of falsified medicines to consumers. 
The service is provided by NAFDAC-approved, third party 
private information-communication technology firms (MAS 
providers) to pharmaceutical manufacturers and importers 
in Nigeria. According to a recent NAFDAC implementation 
guideline, marketing authorisation holder of any medicines 
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seeking to engage the MAS providers’ services must notify 
NAFDAC and MAS providers must verify the NAFDAC 
registration status of medicines before deployment. 
NAFDAC should receive safe and secure data about 
deployed MAS from service providers.

6
  

Pharmaceutical manufacturers or importers enabled their 
product packs through MAS service providers. The MAS 
providers grant pharmaceutical companies access to MAS 
scratch panel, which is affixed to the product. The scratch 
panel covers an alphanumeric code, which is a one-time 
use product personal identification number (PIN). 
Consumers are expected to scratch the panel and text the 
PIN to a dedicated phone number provided on the 
medicine pack. The consumer should receive a real-time, 
short message service (SMS) text response to authenticate 
the source of the medicine. Following request by 
consumers, all MAS providers now have a unified response 
which is either; a ‘confirmed’ message, to indicate that the 
drug product is genuine, or ‘unregistered product’, 
message, to show that the originality of the product cannot 
be verified. In this latter case, the consumer should call up 
the contact centre listed on the drug product for further 
directive.

6
 In 2012, NAFDAC rolled out the mandatory first 

phase of MAS deployment on all antimicrobials and anti-
malaria medicines in Nigeria.

7
 

A study reported that MAS responses positively correlate 
with the quality of medicine products and another small 
scale study reported that manufacturer/importer found the 
deployment of MAS effective to curb falsification of their 
products.

8,9
 However, there are reports suggesting there 

are challenges with the use of MAS in Nigeria. Several 
studies have documented underutilization by consumers 
despite a reasonable level of awareness.

10-12
 A pilot study 

demonstrated that response was not always real-time.
13

 
Also, some community pharmacists reported that MAS 
impacted their practices negatively. These community 
pharmacists complained that response is not always real 
time, as expected, and consumers sometimes get no or 
wrong responses to MAS queries.

14
 These points-of-failure 

of the MAS have inadvertently portrayed the affected 
community pharmacies as sources of substandard and 
falsified medicines. Therefore, the acceptance of MAS 
among community pharmacists is unknown. Acceptance of 
MAS by community pharmacists is important for MAS to 
remain relevant as a tool for tracking substandard and 
falsified medicines in retail pharmacy practice. In addition, 
the challenges encountered by MAS providers at the point 
of deployment, which might contribute to these points of 
failures, are also unknown. For MAS continued usefulness, 
challenges associated with its deployment need 
investigation. 

The objectives of this study were (1) to assess the 
acceptance of MAS by community pharmacists; (2) to 
explore the views of MAS providers about the challenges 
and successes of MAS deployment in Nigeria. 

 
METHODS 

Study design 

A mixed-methods approach was employed to investigate 
the stated objectives. A quantitative cross sectional survey 

was used to investigate community pharmacists’ 
acceptance of MAS, while a qualitative research approach 
was employed to explore MAS providers’ views of 
challenges and successes of its deployment in Nigeria.  

Ethics Approval 

The study protocol was approved by the Lagos University 
Teaching Hospital Health Research Ethics committee 
(Assigned no: ADM/DCST/HREC/APP/1801). The protocol 
was, however, exempted from a full review. 

Study population 

The study population for the acceptance of MAS by 
community pharmacists consists of some nationwide 
community pharmacists registered with the Pharmacists’ 
Council of Nigeria. NAFDAC-approved MAS providers in 
Nigeria were recruited to explore their views on MAS 
deployment. 

Study Instruments Development 

Two study instruments were developed, standardized and 
used for the study. Firstly, a validated structured 
questionnaire for the community pharmacists (Cronbach 
alpha=0.949) was developed based on the Technology 
Acceptance Model (TAM).

15
 The instrument was used to 

collect demographics of participants and their responses to 
questions based on the model constructs (Online 
appendix). TAM model was selected for the study because 
reviews have found it to be robust and versatile to predict 
technological acceptance and usefulness in a wide variety 
of context.

16
 The model postulates a causal relationship 

between users’ perception of a technology and their 
acceptance of the technology and between their 
acceptance and use.

17
  

TAM is built on two independent variables; perceived 
usefulness and perceived ease of use; and the dependent 
variable: attitude towards use. According to the model, a 
user’s perceptions about a system’s usefulness and ease of 
use results in a behavioural intention to use (or not to use) 
the system. In order to meet the objectives of this research, 
the TAM was extended to include awareness, job 
Relevance and perceived reliability to help understand and 
explain behavioural intention to use MAS. 

Secondly, a structured interview guide was developed to 
assess three domains of MAS providers’ views. These are 
successes of MAS deployment, the challenges with the 
deployment of MAS, as well as possible action plans for 
pharmacists when it fails (no response to their customers’ 
queries). These domains were based on personal 
communications with community pharmacists, previous 
study with manufacturers that have deployed MAS and 
reports in Nigeria newspapers.  

Sample size and sampling technique 

An online sample size calculator (Raosoft®) was used to 
calculate study sample size.

18
 At 95% confidence level, 5% 

margin of error and a total of 5435 registered community 
pharmacists (2016 register of Pharmacists Council of 
Nigeria), the study sample was 359. A response rate of 50% 
was assumed, therefore, a total of 573 questionnaires were 
planned for distribution. The study used convenience 
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sampling method. Pharmacists that visited zonal offices of 
Pharmacists’ Council of Nigeria, across the country during 
the study period, were introduced to the study and offered 
the questionnaire to fill and return, as soon as possible.  

For the qualitative exploration, all service providers were 
invited to participate in the study. There were five NAFDAC-
approved service providers as of the time of the study. 
However, only three providers participated in the study.  

Data collection 

The study questionnaires, with a brief introduction, were 
distributed to community pharmacists through the 
Pharmacists’ Council of Nigeria zonal offices nationwide. 
Informed consent was assumed, if questionnaire is 
returned back to the zonal offices. 

The five NAFDAC-approved service providers were 
contacted through the official phones available on their 
websites. They were offered two options of interview 
media: face-to-face interview or by e-mail. The e-mail is a 
viable and valuable medium for qualitative study interview 
though with limitations.

19
 All the service providers opted 

for the e-mail option and provided the researcher with 
appropriate e-mail addresses of the personnel that 
responded. The structured interview guide was then sent 
to and received from service providers by e-mails. 
Reminder e-mails were sent twice to the two unresponsive 
MAS providers, but their continued non-response was 
assumed to indicate their unwillingness to participate in the 
study. 

Data analysis 

All the statistical analysis in this section was done using R.
20

 
Demographic analysis was carried out by computing 
descriptive statistics. To assess the internal consistency of 
the constructs, reliability and validity were measured using 
the Cronbach’s alpha. Hypotheses were formed to 
investigate causality/dependencies between the 
constructs. Multiple linear regression models were built on 
each set of hypotheses and the model diagnostics were 
examined to validate each hypothesis. 

The textual nature of e-mail exchanges allows for thematic 
analysis, which was used to analyse returned MAS 
provider’s questionnaires.

19
 The concepts that were 

explored were predetermined, as covered by the 

structured interview guide sent to providers. Concepts 
explored include success, challenges, lack of response to 
authentication queries, possible pharmacists’ responses 
and the future of MAS in Nigeria. Codes were identified 
from the collected data and mapped into the 
predetermined concepts to form the coding framework. 

 
RESULTS  

The results are presented in two parts. In the first part, the 
results of the quantitative cross sectional survey of the 
community pharmacists were presented. The second part 
reported the findings of qualitative study of the MAS 
service providers. 

Part A 

A total of 326 community pharmacists filled and returned 
their questionnaires, which were analysed to serve as the 
sample size. The results showed that over 67% of 
respondents were males (Table 1). Furthermore, about half 
(about 46%) of the respondents had less than 5 years 
community experience, while less than 1% of the 
respondents had more than 40 years community pharmacy 
practice experience.  

Table 2 shows the descriptive statistics of the variables in 
the study (i.e. Awareness, Perceived usefulness, Perceived 
ease of use, Attitude towards usage, Perceived reliability, 
Job relevance and Behavioural Intention to use). The 
reliability of each variable was computed using Cronbach 
Alpha.

20
 Apart from “Perceived ease of use”, which had a 

reliability coefficient of 69%, all independent variables 
demonstrate acceptable values (>0.70), which indicates 
that they were reliable measures for their respective 
constructs. Table 3 below documented the list of 
hypotheses considered in investigating 
causality/dependencies between the constructs. Multiple 
linear regression models were built on each set of 
hypotheses and the model diagnostics were examined to 
validate each hypothesis. The results of the model 
diagnostics are presented in Table 4. Figure 1 gives a 
summary of causality/dependencies between the 
constructs based on the supported hypothesis in Table 4. 

It was observed from Table 4 that hypothesis H1a, H1c and 
H1f were supported indicating that awareness, attitude and 
perceived reliability all positively affect behavioural 
intention to use MAS. 

Also, hypothesis H2c and H2d were supported so that only 
behavioural intention to use MAS and perceived ease of 
use have positive effect on attitude to MAS usage. It was 
also observed that awareness and perceived reliability 
negatively affect attitude to use MAS.  

Table 1. Descriptive statistics of respondents’ characteristics 
(n=326) 

Items Frequency Percent 

Age   
Less than 25 14 4.29 

25-30 83 25.46 
31-40 115 35.28 
41-50 68 20.86 

above 50 46 14.11 

Gender   
Male 218 67.08 

Female 107 32.92 

Years of community pharmacy practice  
Less than 5 151 46.89 

6-10 74 22.98 
11-20 54 16.77 
21-30 25 7.76 
30-40 17 5.28 

Above 40 1 0.31 

Table 2. Mean, standard deviation and alpha coefficient of 
study variables (n=326) 

Variable Mean SD Alpha 

Awareness 1.26 0.42 0.72 

Perceived usefulness 3.31 0.85 0.74 

Perceived ease of use 3.86 0.71 0.69 

Attitude towards usage 2.98 0.8 0.71 

Perceived reliability 2.73 0.82 0.70 

Job relevance 6.96 0.89 0.73 

Behavioral Intention to Use 3.59 0.98 0.79 

SD: Standard deviation 
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Hypothesis H3a and H3e were supported indicating that 
awareness and perceived ease of use positively affected 
perceived usefulness of MAS. Hypothesis H4b, H4c, H4d, 
H4e were supported, indicating that job relevance, 
behavioural intention to use, attitude towards usage and 
perceived usefulness all positively affected perceived ease 
of use, while awareness and perceived reliability negatively 
affected perceived ease of use. Furthermore, hypothesis 
H5b and H5d were supported. It can be inferred that only 
job relevance and attitude towards usage positively 
affected perceived reliability, but behavioural intention to 
use and perceived usefulness negatively affected perceived 
reliability 

It was also observed from Table 4 that awareness 
(beta=0.30) and perceived reliability (beta=0.29) were the 
highest influencers of behavioural intention to use MAS, 
while perceived ease of use (beta=0.23) was the highest 
influencer of attitude towards MAS usage. 

Again, awareness (beta=0.24) and perceived ease of use 
(beta=0.23) were the highest influencers of perceived 
usefulness and perceived ease of use (beta=0.38) was the 
highest influencer of perceived usefulness. In addition, Job 
relevance (beta=0.32) was the highest influencer of 
perceived reliability. 

Furthermore, the result showed that more than half (53%) 
of respondents were keen on using MAS, 51% of 
respondents reported that they would recommend the 

service to other practitioners and 54% indicated they would 
encourage their clients to use the service. It was also 
observed that 46% would check the authenticity of all 
medication before dispensing, while 48% would only check 
if the medication is from an unfamiliar source. Overall, it 
can be inferred that about half of the community 
pharmacists in our coverage regions were positively 
disposed towards the use of MAS. 

Part B 

The findings on the views of MAS providers presented in a 
3-part section covered the successes and challenges of MAS 
deployment in Nigeria. The first section presented the 
themes that captured MAS providers’ views of the 
successful deployment. The second section highlighted 
themes that expressed the challenges encountered during 
deployment, which might be responsible for pharmacists 
experiences of no or wrong responses to queries. The final 
section explained MAS providers’ views on what 
pharmacists can do when MAS queries give no or wrong 
response. 

Theme: Circumstantial evidence to support success of MAS 

Service providers seem to view the deployment of MAS as 
successful tool to prevent sales of MAS-enabled 
substandard and falsified medicines. Their views were 
based on increase in sales of MAS-enabled medicines by 
their manufacturers/importers. Also, service providers 
expressed the adoption of MAS by pharmaceutical 

Table 3. Hypothesis considered 

H1a Behavioral intention to use the MAS is positively influenced by awareness. 

H1b Behavioral intention to use the MAS is positively influenced by job relevance. 

H1c Behavioral intention to use the MAS is positively influenced by attitude towards usage. 

H1d Behavioral intention to use the MAS is positively influenced by perceived ease of use. 

H1e Behavioral intention to use the MAS is positively influenced by perceived usefulness. 

H1f Behavioral intention to use the MAS is positively influenced by perceived reliability. 

  

H2a Attitude towards MAS usage is positively influenced by awareness. 

H2b Attitude towards MAS usage is positively influenced by job relevance. 

H2c Attitude towards MAS usage is positively influenced by behavioral intention to use MAS. 

H2d Attitude towards MAS usage is positively influenced by perceived ease of use. 

H2e Attitude towards MAS usage is positively influenced by perceived usefulness. 

H2f Attitude towards MAS usage is positively influenced by perceived reliability. 

  

H3a Perceived usefulness of MAS is positively influenced by awareness. 

H3b Perceived usefulness of MAS is positively influenced by job relevance. 

H3c Perceived usefulness of MAS is positively influenced by attitude towards usage. 

H3d Perceived usefulness of MAS is positively influenced by behavioral intention to use MAS. 

H3e Perceived usefulness of MAS is positively influenced by perceived ease of use. 

H3f Perceived usefulness of MAS is positively influenced by perceived reliability. 

  

H4a Perceived ease of use of MAS is positively influenced by awareness. 

H4b Perceived ease of use of MAS is positively influenced by job relevance. 

H4c Perceived ease of use of MAS is positively influenced by attitude towards usage. 

H4d Perceived ease of use of MAS is positively influenced by behavioral intention to use MAS. 

H4e Perceived ease of use of MAS is positively influenced by perceived usefulness. 

H4f Perceived ease of use of MAS is positively influenced by perceived reliability. 

  

H5a Perceived reliability of MAS is positively influenced by awareness. 

H5b Perceived reliability of MAS is positively influenced by job relevance. 

H5c Perceived reliability of MAS is positively influenced by attitude towards usage. 

H5d Perceived reliability of MAS is positively influenced by behavioral intention to use MAS. 

H5e Perceived reliability of MAS is positively influenced by perceived ease of use. 

H5f Perceived reliability of MAS is positively influenced by perceived usefulness. 
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companies, whose products are not required by regulations 
to use MAS, as a testament of the success of the 
technology. 

SP1: “…Pharmaceutical companies are seeing an 
increase in sales after implementation of the 
technology...” 

However, a service provider expressed lack of objective 
evidence to support success of MAS technology. 

SP2: “Success is reduction in the prevalence of fake 
drugs as a result of deployment of the technology. 
There is no empirical study to test that claim yet. 
Therefore, I cannot tell if it is a success yet.” 

The current measures of MAS success by service providers 
appear subjective. 

Theme: Lack of responses to MAS queries are due to 
factors in the setting 

The main challenge reported by pharmacists was no or 
wrong response to MAS queries by consumers. The factors 
that contributed to this challenge were mainly contextual 
to the Nigerian setting. In this study, three major 
contextual challenges were described. Firstly, was the 
global system mobile (GSM) phone operation in Nigeria. 

SP1: “…the telecom providers having downtime 
with their service, which affects prompt delivery of 
the messaging. If a consumer has also ported their 
lines, it takes a while for the system to search for 
the right network to send the message…” 

Secondly, MAS providers’ equipment are affected by the 
perennial power outages in Nigeria, which further 
compounds the no-response-to-queries challenge. Thirdly, 
the proficiency of consumers to use SMS facility on their 
phone may be low, which contributes to the wrong 
response challenge. 

SP3: “Issue of the customers sending the wrong 
pin, as inscribed on the labels thereby prompting 
error message.” 

Theme: Fragile business model of MAS provision  

Another contributory factor to poor responses to MAS 
queries may be the current business model for service 
provision, which appears fragile. Two subthemes emerged 
for this theme. Firstly, the MAS queries and responses 
operate on existing GSM infrastructure. The MAS service 
providers appear to incur enormous cost for using this 
infrastructure, as it seems that the current business model 
of the MAS platform yields profit when less than 5% of the 
codes are queried. 

Table 4. Results of regression tests. Each test reports dependent variable first, followed by the list of independent variables beta. 

Regression test Adjusted R2 beta Hypothesis result 

Behavioral intention to use 0.17***   

Awareness 0.30* H1a: supported 

Job relevance 0.01 H1b: not supported 

Attitude towards usage 0.23** H1c: supported 

Perceived ease of use 0.14 H1d: not supported 

Perceived usefulness 0.12 H1e: not supported 

Perceived Reliability 0.29*** H1f:  supported 

Attitude towards usage 0.15***   

Awareness -0.18 H2a: not supported 

Job relevance 0.19 H2b: not supported 

Behavioral intention to use 0.18** H2c: supported 

Perceived ease of use 0.23*** H2d: supported 

Perceived usefulness 0.14 H2e: not supported 

Perceived Reliability -0.07 H2f: not supported 

Perceived usefulness 0.18***   

Awareness 0.24** H3a: supported 

Job relevance 0.00 H3b: not supported 

Behavioral intention to use 0.07 H3c: not supported 

Attitude towards usage 0.05 H3d: not supported 

Perceived ease of use 0.23*** H3e: supported 

Perceived reliability 0.09 H3f: not supported 

Perceived ease of use 0.21***    

Awareness -0.20 H4a: not supported 

Job relevance 0.27** H4b: supported 

Behavioral intention to use 0.20*** H4c: supported 

Attitude towards usage 0.10 H4d: supported 

Perceived usefulness 0.38*** H4e: supported 

Perceived reliability -0.10 H4f: not supported 

Perceived reliability 0.14***    

Awareness 0.19 H5a: not supported 

Job relevance 0.32** H5b: supported 

Behavioral intention to use -0.07 H5c: not supported 

Attitude towards usage 0.21*** H5d: supported 

Perceived ease of use 0.16 H5e: not supported 

Perceived usefulness -0.10 H5f: not supported 

Dependent variables are represented in bold italics, *p<0.1,**P<0.05,***p<0.01 
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SP2: “It is a good technology. However, the 
economics of the technology is only profitable if 
less than 5% of codes are queried…” 

In addition, the service providers recognise huge 
telecommunications costs as a challenge, which may have 
contributed to the inefficiency of their services. 

The second subtheme is when pharmaceutical companies 
may affix MAS codes on distributed medicines packs 
without activating them by service providers.  

SP3: “The issue of non-activation of code by the 
service providers before taking it to the market by 
the pharmaceutical companies” 

The fragile business model of service providers might have 
contributed to the inefficiency of MAS in Nigeria. 

Theme: The future: Community pharmacists as MAS 
champions 

To overcome the challenge of no or wrong response, MAS 
providers described other technological platforms, call 
centres and web applications, which pharmacists could 
assess to query their codes. However, these applications 
might shift cost of sending MAS queries to the consumers 
rather than to service providers, which may probably boost 
profits.  

SP1: “In the event that there is no response to the 
message inquiring about authenticity, it would be 
best if the pharmacist recommends other channels 
of verification like placing a phone call to the call 
centre, verifying through the app or the website. 
These other channels are just as reliable” 

There may be need to engage community pharmacists, as 
MAS champions, in its future deployment to promote its 
use on all MAS platforms – SMS, call centres and web 
applications. 

 
DISCUSSION 

This study employs TAM models, modified to include 
awareness and perceived reliability to help understand and 
explain behavioural intention of the community 
pharmacists to use MAS. One of the key findings of this 
research was that just about half (53%) of the respondents 
community pharmacists were keen on MAS. This is not 
surprising because the initial deployment of MAS did not 
include specific codes for pharmacists’ verifications. MAS 
was designed strictly for consumers to authenticate 
purchased products. The omission of pharmacists’ codes 
made MAS different from SecurPharm®, which is a 
pharmacist-driven authentication process.

22
 SecurPharm 

implementation in Germany makes it obligatory for 
pharmacists to authenticate every medicines before 
dispensing, for MAS, consumers could not be obligated to 
use it.

22
 A study noted that getting pharmacists’ to 

authenticate medicines may actually improve use of MAS 
by consumers.

8
 The recent revision of MAS implementation 

guideline seems to have incorporated pharmacists in the 
MAS process.

6
 

The results of the study indicated that both awareness and 
perceived reliability played an important role in the 
behavioural intention to use MAS. However, no study was 
identified that have looked at acceptance of MAS in Nigeria 
or other climes. Therefore, to improve community 
pharmacists’ MAS acceptance, the National medicine 

Figure 1. Summary causality/dependencies between the constructs  
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regulatory authority and MAS providers may need to work 
on awareness and reliability of MAS. 

In addition, it was observed that perceived ease of use is 
one of the strongest influencers of perceived usefulness. 
This is consistent with past studies involving TAM 
constructs i.e. an individual, who perceives a system to be 
easy to use, is more likely to perceive the system to be 
useful.

21
  

In order to increase the number of community pharmacists 
who are positively disposed to use MAS, we would 
recommend a more aggressive MAS awareness campaign, 
which focuses on its reliability and ease of use.  

The findings of the exploration of MAS providers’ views 
revealed that MAS, a complex intervention, appears to 
have been impacted by the local context, where it was 
implemented, to produce challenges that may have limited 
its effectiveness. The context, where a complex 
intervention is deployed is crucial and may play a role in 
the success of the intervention.

22,23
 The MAS technology is 

dependent on sending and receiving short message service 
(SMS) through GSM phones. Therefore, quality of service of 
the phone companies has direct effect on quality of MAS 
provided. In Nigeria, though subscription to GSM services is 
relatively high, 55 million subscribers in 1997, the GSM 
service efficiency is middling.

24,25
 The service efficiency of 

GSM is plagued by contextual challenges, like instability in 
power supply, lack of secured infrastructure and technical 
problems.

24,25
 These challenges have impacted MAS 

deployment in Nigeria.  

The success, or not, of MAS to reduce circulation of falsified 
medicine is currently difficult to quantify because several 
interventions were implemented about the same time by 
the regulatory body.

3,5
 MAS deployment would have 

benefited from implementation theories, design of 
measurable outcomes and process evaluation framework 
from the initiation, as recommended by the Medical 
Research Council guidance.

22
 The process evaluation 

framework would identify measurable objective outcomes, 
which would highlight the mechanisms by which MAS 
reduces counterfeiting. It is important to explore 
mechanisms of how interventions, like MAS, bring change 
or not. This is crucial to understand both how the effects of 
the specific intervention occurred and how these effects 
might be replicated by similar future interventions.

26
 As 

NAFDAC considers future deployment, it is important for 
appropriate framework to be in place to evaluate its impact 
on counterfeiting. 

Successful implementation of technological innovations is 
closely linked with champions that may actively promote, 
educate, advocate and make necessary connection 
between people for the innovations.

27,28
 Pharmacists, as 

champions, were considered crucial in overcoming some 
barriers to implementation of pharmacy bar codes scanning 
system in a hospital.

29
 Community pharmacists, who are 

often present at the point of purchase, can actively 
promote MAS and help consumers navigate the different 

platforms of MAS queries. This will enhance awareness of 
consumers about substandard and falsified medicines, as 
well as improve the use of MAS. This possibility of 
enhanced use of MAS was reported in a study of MAS.

8
  

Substandard and falsified medicines impact community 
pharmacies’ practices negatively, and success of MAS 
deployment might benefit them, as its efficiency improves. 
However, the current format of MAS deployment seems to 
bypass community pharmacists, who have no means of 
product authentication via MAS platform prior to the time 
their client use it before payment. So they are often 
unprepared when clients’ authentication attempts fail. 
Going forward, NAFDAC may need to develop appropriate 
interventions that will improve MAS acceptance among 
community pharmacists, as well as involve them as MAS 
champions. 

Limitations 

The non-probability sampling methods limit generalization 
from the study. However, the national coverage for data 
collection and extant literature support that acceptance of 
MAS by community pharmacists may not be very high. The 
use of e-mails, as a means of interview, did not give room 
for prompt follow-up questions and response is dependent 
on respondents’ ability to write effectively. This, therefore, 
may have limited the richness of information obtained. 

 
CONCLUSIONS 

Acceptance of mobile authentication service by community 
pharmacists is moderate. The positive influencers of 
behavioural intention to use MAS are perceived reliability 
and awareness. Improving community pharmacists’ 
experiences with MAS by involving them in the verification 
process, as part of their professional obligations, might be 
crucial. The limitations for MAS deployment from MAS 
providers’ views are mainly contextual: downtime of GSM, 
power outages and limited ability of consumers’ to use 
SMS. This limitation may be mitigated by getting 
pharmacists, as MAS champions, to help consumers’ 
navigate other platforms like call centres and web 
applications for product authentication. 
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Abstract  
Background: Indonesian community pharmacies hold a strategic position from which to promote the rational use of medicines by 
providing appropriate advice for patients requesting self-medication. To date, published studies related to the provision of advice in 
Indonesian community pharmacies are limited and have been conducted only in more developed western Indonesia. No studies have 
been undertaken in eastern Indonesia, which is less developed than and culturally different from the western region.  
Objectives: This paper aims to: (1) describe the types and amount of advice provided by pharmacy staff for three scenarios in a patient 
simulation study and for two scenarios in pharmacy staff interviews; and (2) ascertain the frequency of appropriate advice given in 
response to the scenarios. 
Methods: A patient simulation study was conducted at community pharmacies in an eastern Indonesian provincial capital. Four weeks 
after completing a patient simulation study, structured interviews with pharmacy staff were conducted. Two cough scenarios and one 
diarrhoea scenario were developed for the patient simulation study. Meanwhile, two scenarios (an ACE inhibitor-induced cough and a 
common cough and cold) were developed for pharmacy staff interviews. The types and amount of advice provided by pharmacy staff 
were recorded on paper and assessed for its appropriateness. The determination of appropriate advice was based on the literature 
and by consensus of two Indonesian experts.  
Results: In patient simulation, the most common type of advice provided in all scenarios was product recommendations. In interviews, 
medical referrals and recommending cough and cold medicine were the most common types of advice provided for ACE inhibitor-
induced cough and common cough and cold scenarios respectively. Appropriate advice was provided in less than 0.5% in the patient 
simulation study, but two-third of participants in the interviews responded to the scenarios appropriately. 
Conclusions: Pharmacy staff did not provide appropriate advice in practice, although they may have adequate knowledge. A 
contributing factor was insufficient information gathered in patient encounters. Optimising information-gathering practice by 
pharmacy staff is needed. 
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Surveys and Questionnaires; Indonesia 

 
INTRODUCTION 

The irrational use of medicines, i.e., the situation where 
“medically inappropriate, ineffective, and economically 
inefficient use of medicine occurs in health care facilities” , 
is a worldwide problem.

1
 Rational use is defined by the 

World Health Organization (WHO) as when “patients 
receive medications appropriate to their clinical needs, in 
doses that meet their own individual requirements, for an 
adequate period of time, and at the lowest cost to them 
and their community”.

2
 The irrational use of medicines can 

occur at any stage of medicine use cycle, starting from the 
stage of diagnosis, prescribing, dispensing, and patient 
adherence.

3
 The irrational use of medicines increases 

health care costs, decreases the quality of drug treatment, 
and increases the likelihood of adverse drug reactions; it is 
also regarded as the primary cause of antibiotic resistance 
worldwide.

4
 Inappropriate self-medication practice is a 

significant contributory factor to the irrational use of 

medicines.
4
 

Self-medication is defined by the WHO as “the selection 
and use of medicines by individuals to treat self-recognized 
illnesses or symptoms”.

5
 Self-medication is prevalent in 

developing countries, and community pharmacies are 
important sources of medicines for patients who self-
medicate.

6,8-10
 Studies have shown that community 

pharmacists’ interventions (such as by providing quality 
consultation) can improve patient outcomes, prevent 
harms, and encourage rational use of medicines for self-
medication practice.

11-14
 In Indonesia, 2013 data show that 

91% of Indonesians practised self-medication, and almost 
80% of Indonesians obtained medicines from community 
pharmacies or other private medicine sellers such as corner 
shops and market stalls.

15,16
 While these other private 

medicine sellers have a role in the distribution of medicines 
for self-medication in Indonesia, community pharmacies 
are formally registered by the Health Department and 
therefore more controlled. Thus, in the short term, from a 
public health perspective, it is easier to intervene and 
improve the provision of quality consultation by 
community pharmacy staff to patients with self-medication 
requests than other private medicine sellers for the benefit 
of the health care for the public.

17
 

Self-medication consultations in community pharmacies 
consist of two sequential stages: patient assessment; and 
the provision of advice.

18-20
 The patient assessment stage 
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includes information-gathering and analysis of the 
information gathered. Based on the patient assessment, 
the pharmacist then needs to provide appropriate advice to 
the patient. The advice provided may be: a referral for 
medical assessment; recommendations of appropriate 
medicine(s), including associated medicine information; 
recommendations of non-pharmacological treatment(s); or 
other advice relevant to patients’ needs. 

We have reported the process of information-gathering 
and its related factors in the same setting, i.e., community 
pharmacies in an eastern Indonesian capital city.

21
 Our 

results suggested that the information gathered was not 
sufficient to provide appropriate advice, and that 
pharmacist involvement was associated with higher 
amount of information gathered. This article addresses the 
next step in self-medication consultations in community 
pharmacies, which is the advice-provision by pharmacy 
staff. The objectives of this article are to: 

1. Describe the types and amount of advice provided by 
pharmacy staff for three scenarios (related to cough 
and diarrhoea) in a patient simulation study and for 
two scenarios (related to cough) in pharmacy staff 
interviews. 

2. Ascertain the frequency of appropriate advice given in 
response to the self-medication request scenarios 

 
METHODS 

The present study was conducted in conjunction with our 
previously published study.

21
 This study was conducted in 

all community pharmacies (based on the registry of the 
local Department of Health and lists from pharmaceutical 
wholesalers) in a provincial capital of Eastern Indonesia 

(population around 400.000 people). This site was 
particularly chosen because it can be considered 
representing the situation of Eastern Indonesia (i.e., less-
developed area of the country and has lower health care 
resources compared to the western part).

22
  

This study uses a combination of patient simulation and 
structured, face-to-face interviews with pharmacy staff 
using self-medication scenarios. Covert patient simulation 
was used in order to minimise Hawthorne effect (i.e., an 
improvement in the performance resulting from awareness 
that they are being studied). Although no consent was 
obtained in the patient simulation study, there is no risk to 
an individual pharmacy since only pooled data were 
presented. Ethics approval was obtained from the Human 
Research Ethics Committee of the University of Western 
Australia and the provincial chapter of the Indonesian 
Pharmacists Association. 

Patient simulation 

Two scenarios (one symptom-based and one product-
based) related to angiotensin-converting enzyme (ACE) 
inhibitor-induced cough and one scenario related to a 
symptom-based request for childhood diarrhoea were 
used. These cough and diarrhoea scenarios were chosen 
because they are common symptoms with which patients 
often practise self-medication and present to pharmacies 
for treatment.

23
 The scenarios were developed by the first 

author (CB) based on the relevant literature, were reviewed 
by pharmacy academics and practitioners in Indonesia and 
Australia, and were pilotted in 5 to 10 pharmacies before 
use.

19,24,25
 Details of the scenarios have been described in a 

previous publication and represented in Table 1.
21

 

Table 1. Scenarios in patient simulation study 

Patient simulation scenarios Appropriate advice* 

Symptom and product-based requests for Ace inhibitor-induced cough 
On entering the pharmacy, one of the simulated patients said: “What is a good cough medicine that you 
recommend?” (for symptom based requests) or “I want to buy Woods merah#” (for product based 
requests) 
 
Only upon questioning, this information was provided: 
The patient is the one who has cough. He/she has been coughing for 4 weeks. The cough is dry, irritating 
and occurs constantly. There are no accompanying symptoms. The patient has tried Bisolvon syrup two 
weeks ago, but did not work.  
The patient was diagnosed with hypertension 2 months ago and routinely consumes captopril 25 mg 
three times a day. The patient does not have any medical condition other than hypertension and did not 
routinely consume any medicines, supplements, or herbal medicines other than captopril. The patient 
does not smoke and is not a passive smoker. The patient exercises regularly and follows healthy diet. The 
Blood pressure is controlled (~130/80) and the patient does not have any allergies. 

 
Medical referral without 
recommending medicines.19,31,34 

Symptom based requests for simple acute childhood diarrhoea 
On entering the pharmacy, one of the simulated patients said: “My child has diarrhoea, what do you 
recommend?” 
 
Only upon questioning, this information was provided: 
The patient is 4 year old, weight ± 20 kg, height: ± 1 metre. 
The patient has acute onset of simple diarrhoea. The diarrhoea started about 6 hours ago. The patient 
has gone to the toilet three times. The consistency of the stool was mushy, softer than usual. 
The patient is generally well, still can play around. The patient is not restless, not irritable, not lethargic, 
and still has normal drinking habit. The patient has no accompanying symptoms and has not taken any 
medicines for diarrhoea. The patient has no other medical conditions and does not routinely take any 
other medications, supplements or herbal. The patient does not have any allergies.  

 
Recommending oral 
rehydration salts and zinc.25,69 
 
 
Providing antibiotics or 
antidiarrhoeals for this scenario 
was considered inappropriate.25 
 

#Woods merah is one of the Indonesian brand names of cough medicines that containes Dextromethorphan HBr and Doxylamine. 
*Appropriate advice was determined based on the literature and by consensus of two Indonesian senior lecturers in pharmacy practice 
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Six simulated patients were trained by one researcher (CB) 
and visited each pharmacy in pairs. One simulated patient 
acted out the scenarios and the other observed the 
encounter; both independently completed a data collection 
form at the end of the encounter, out of sight of pharmacy 
staff. A Kappa statistic was calculated to measure inter-
rater reliability between the two simulated patients in each 
pair. Any discrepancies were discussed between the 
simulated patient pairs until a consensus was reached for 
each encounter. The professional background of staff in the 
patient simulation study was not recorded because the 
identity of the staff could not be ascertained without 
jeopardising the simulation. Thus, whether our simulated 
patients encountered the same or different staff during the 
visits could not be ascertained. 

The types and amount of advice provided by pharmacy 
staff were analysed descriptively. The types of advice 
provided were categorised as medical referral, product 
recommendation, medicine information, non-
pharmacological advice, and other advice. The advice 
provided by pharmacy staff was then assessed for its 
appropriateness as stated in Table 1.  

Interviews  

Face-to-face, structured interviews were conducted four 
weeks after the completion of the patient simulation study. 
First, consenting pharmacy managers were interviewed 
regarding the characteristics of their pharmacy. The 
managers were then asked to indicate their staff whose job 
descriptions included serving patients requesting self-
medication and for permission to interview these staff. A 
researcher (CB) then approached all eligible staff members 
and offered them to voluntarily participate in an interview. 
The eligible staff included those who were observed in the 
patient simulation study; however, since their details were 
not recorded during patient simulation visits, any 
overlapping staff between the two studies could not be 
ascertained. 

Consenting participants were asked about their 
demographic characteristics and asked to describe the 
advice they would provide for two hypothetical cough 
scenarios (Table 1). The first scenario was an ACE inhibitor-
induced cough adapted from the scenario used in the 
patient simulation study. The second hypothetical scenario 
was a common cough and cold, adopted from Blenkinsopp 
et al. (Table 1).

19
 For each scenario, complete information 

related to patient identity, sign and symptoms, medical 

history, and current medication used were provided to the 
participants. For practical reason (i.e., to limit the length of 
interview), we only used scenarios related to cough; one 
scenario (the ACE inhibitor scenario) would need a medical 
referral and the other (the common cough and cold) would 
need a product recommendation or non-pharmacological 
advice. All scenarios were validated by Indonesian and 
Australian pharmacy academics and practitioners, and were 
pilotted before use. Details of the development, validation, 
and piloting of the questionnaire have been described 
previously.

21
  

All participants were interviewed individually in a private 
place in the pharmacy. The interviewer (CB) read the 
scenarios as stated in Table 1 and recorded participants’ 
answers on the questionnaire sheet. Description of the two 
cough scenarios was also provided in a piece of paper to all 
participants.  

Descriptive statistics were used to summarise data related 
to pharmacy and pharmacy staff characteristics. 
Quantitative content analysis was used to analyse the types 
of advice provided by participants in the two hypothetical 
scenarios.

20,21,26,27 
A categorisation matrix was firstly 

created using both deductive and inductive techniques as 
described by Elo and Kyngas.

28
 The matrix was developed 

deductively based on literature; and then re-modified using 
an inductive technique after preliminary reading of all 
data.

19,29
 Next, two coders independently coded the data 

for correspondence with the modified categorisation 
matrix. Frequencies were calculated for each code and the 
Kappa statistic was calculated to assess the inter-rater 
reliability between the coders.  

The advice provided by pharmacy staff for these scenarios 
was assessed for appropriateness. The determination of 
appropriate advice was based on the literature (Table 2), 
and by consensus of two Indonesian senior lecturers in 
pharmacy practice.  

 
RESULTS  

Study participants 

Patient simulation; The total population of the pharmacies 
visited was 78 pharmacies for the two cough scenarios and 
increased to 81 pharmacies for the diarrhoea scenario. 
Differences in the total population of pharmacies were due 
to the opening of 3 new pharmacies. Data collection was 
conducted at 2 different times. The first round of data 

Table 2. Scenarios in structured interview study 

Structured interview hypothetical scenarios Appropriate advice* 

ACE inhibitor-induced cough scenario 
A woman, aged about 60 years old, comes into this pharmacy and asks you for a recommendation for her 
cough. The woman says that she has experienced non-productive cough constantly over the last 4 weeks. 
She has tried Bisolvon elixir for her cough but it did not help. The woman tells you that she was diagnosed 
with hypertension 2 months ago. Her daily medication is captopril 25mg, three times a day, which she has 
taken for 2 months. What would you advise this woman? 

 
Medical referral without 
recommending 
medicines.19,31,34  

Common cough and cold scenario 
A young man, aged 25, asks if you can recommend something for his cough. He sounds as if he has a cold 
and looks a bit pale. He has been coughing for about 2-3 days. His cough is productive and the sputum is 
clear. He has a blocked nose and a mild sore throat. He has no pain on breathing, no shortness of breath, 
and no fever. He has not tried any medicines for his symptoms. He is not routinely taking any supplement, 
herbal, or any other medications. What would you advise this man? 

 
Recommending appropriate 
products (i.e., cough and cold 
preparation) and/or non-
pharmacological advice (e.g., 
fluid intake, resting).19,70,71 

#Woods merah is one of the Indonesian brand names of cough medicines that containes Dextromethorphan HBr and Doxylamine.  
*Appropriate advice was determined based on the literature and by consensus of two Indonesian senior lecturers in pharmacy practice. 
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collection using two cough scenarios was conducted in June 
2011 to August 2011. The second round of data collection 
using the diarrhoea scenario was conducted in May 2012. 
Data were collected from 76/78 pharmacies for the 
symptom-based request for cough; 69/78 pharmacies for 
the product-based requests for cough; and 80/81 
pharmacies for the childhood diarrhoea scenario. In total, 
12 visits for the three scenarios were not performed 
because the pharmacies were closed when visited or the 
simulated patients were known to the pharmacy staff on 
duty, which prohibited the simulation. 

Pharmacy staff interviews: The interview was conducted 
four weeks after completing patient simulation study 
(around June 2012). Sixty nine out of the 81 pharmacies 
agreed to participate, with 173/237 eligible pharmacy staff 
consenting to be interviewed. Reasons for refusal were not 
asked to avoid a perceived coercion to participate. 

Reliability 

Patient simulation: The Kappa statistic for the simulated 
patient pairs ranged from 0.88 to 1, with each item having 
a p-value <0.0005, indicating very good reliability.

30
  

Pharmacy staff interviews: The Kappa statistics between 
the two coders for the ACE inhibitor-induced cough 
scenario and the common cough and cold scenario were 
0.85, p<0.0005 and 0.97, p<0.0005 respectively, indicating 
very good reliability.

30
 

Pharmacy and pharmacy staff characteristics 

Characteristics of the participating pharmacies and 
pharmacy staff are presented in Table 3. Most of the 
pharmacies (87%) were owned by non-pharmacists and 
staffing was dominated by staff who did not have any 
educational background in pharmacy. About 65% of 
patients coming to pharmacy were served for self-
medication per day. The majority (57%) of participants who 
served patients with self-medication requests, however, 
were staff without formal education in pharmacy. 
Pharmacists and pharmacy technicians were only 
accounted for 24% and 19% of the interviewees 
respectively. Almost 90% of the participants interviewed 
never attended any training on self-medication after 
graduating from school. 

Types and amount of advice provided 

Patient simulation: The types and amount of advice 
provided by pharmacy staff when responding to the 
scenarios are presented in Table 4. In the symptom-based 
request scenario for ACE inhibitor-induced cough, the 
majority of pharmacy staff (75/76, 99%) recommended 
medicines, of which 55/75 (73%) were antitussive. 
Medicine information, however, was provided in only 
17/76 encounters (22%), while direct medical referral was 
provided in only 1/76 (1%) encounters.  

Table 3. Pharmacy and pharmacy staff characteristics 

Pharmacy characteristics n=69 (%) 

Pharmacy type   

Attached to doctor’s clinic 50 (72%) 
Not attached to doctor’s clinic 19 (28%) 

Pharmacy ownership   
Pharmacist 7 (10%) 

Non-pharmacist 60 (87%) 
Other (i.e., joint business of pharmacist and non-pharmacist) 2 (3%) 

Estimated total patients served per day*  4595  

Estimated total patients served for self-medication per day* 2975  

Average pharmacy opening hours per week (hours) 90 SD 31 

Total number of staff employed in the 69 pharmacies surveyed 352  
Total number of pharmacists 75  

Total number of pharmacy technicians 86  
Total number of staff without formal education in pharmacy 191  

   

Total staff working hours per week (hours)   
Pharmacists 1270  

Pharmacy technicians 3542  
Other staff without formal education in pharmacy 8973  

   

Pharmacy staff characteristics n=173 (%) 

Professional background   
Pharmacists$ 42 (24%) 

Pharmacy technicians^ 32 (19%) 
Staff without formal educational backgrounds in pharmacy 99 (57%) 

Age (years; mean) 30  SD 7.8 

Gender: female 140 (81%) 

Working experience (years; median, IQR#) 3 IQR=1.5–7 

Ever attended training on self-medication after graduation from the highest education qualification   
Yes 19 (11%) 
No 154 (89%) 

* calculated from 67 pharmacies; there were missing data from 2 pharmacies for these questions 
$ A pharmacist in Indonesia is a person who has a bachelor degree in pharmacy and holds a pharmacist registration training certificate. 
^ A pharmacy technician in Indonesia is a person who has graduated from pharmacy assistant school or has a three year diploma in 
pharmacy or a person who has a bachelor degree in pharmacy without holding a pharmacist registration training certificate. 
# IQR = Interquartile range. 
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In the product-based request scenario for ACE inhibitor-
induced cough, 64/69 encounters (93%) resulted in 
supplying the requested product, while in the remaining 
5/69 encounters (7%) the product requested was not 
available. None of pharmacy staff recommended medical 
referral, provided medicine information, or gave non-
pharmacological advice.  

In the childhood diarrhoea scenario, staff in 65/80 
encounters (81%) recommended medicines, with 46/65 
(71%) providing some form of medicine information. Direct 
medical referral was recommended in 15/80 encounters 
(19%). Non-pharmacological advice related to fluid intake 
was provided in only 5/80 encounters (6%). 

Pharmacy staff interviews: The types and amount of advice 
provided for the two hypothetical scenarios in cough are 
presented in Table 5. In the ACE inhibitor-induced cough 
scenario, the majority of pharmacy staff (138/173, 80%) 

recommended direct medical referral. In the common 
cough and cold scenario, the majority of pharmacy staff 
(154/173, 89%) recommended products.  

The provision of appropriate advice  

Patient simulation: Only one pharmacy staff member 
across all scenarios provided appropriate advice: 1/76 (1%) 
and 0/69 respectively in symptom- and product-based 
requests for ACE inhibitor-induced cough scenarios, and 
0/80 in the childhood diarrhoea scenario (Table 6). None of 
the products supplied in the childhood diarrhoea scenario 
were appropriate. Antibiotics and antidiarrhoeals were the 
most common types of products recommended in this 
scenario, in 45% and 36% of the 80 encounters, 
respectively. Oral rehydration salts and zinc were 
recommended in 5% and 15% of the 80 encounters 
respectively, but these products were supplied with either 
antibiotics or antidiarrhoeals; and therefore the overall 
advice was determined inappropriate. 

Table 4. The types and amount of advice provided from patient simulation study 

The types of advice provided 

Symptom-based 
requests for ACE 
inhibitor-induced 

cough (n=76) 

Product-based 
requests for ACE 
inhibitor-induced 

cough (n=69) 

Symptom-based 
requests for a simple, 

acute childhood 
diarrhoea (n=80) 

Medical referral 5 (7%)* 0 (0%) 15 (19%)$ 

Product recommendation 75 (99%) 64 (93%)^ 65 (81%) 

Medicine information 17 (22%) 0 (0%) 46 (58%) 

 The purpose of treatment 1 (1%) 0 (0%) 0 (0%) 

 How to use the medicine(s) 13 (17%) 0 (0%) 29 (36%) 

 Duration of treatment 0 (0%) 0 (0%) 2 (3)% 

 The purpose of treatment and how to use the 
medicine(s) 

3 (4%) 0 (0%) 3 (4%) 

 How to use the medicine(s) and duration of 
treatment 

0 (0%) 0 (0%) 10 (13%) 

 The purpose of treatment, how to use the 
medicine(s), and duration of treatment 

0 (0%) 0 (0%) 2 (3%) 

 Possible side effects 0 (0%) 0 (0%) 0 (0%) 

Non-pharmacological advice 1 (1%) 0 (0%) 5 (6%) 

Other        

 The product requested was not available and no 
advice was provided. 

0 (0%) 5 (7%) 0 (0%) 

*Total includes one encounter with medical referral only and four where medical referral was recommended as a follow up (i.e., if 
symptom persisted after using the medication recommended). 
$ In all 15 encounters, medical referral was the only advice provided.  
^ The percentage of pharmacy staff selling the requested product. 

Table 5. The types and amount of advice provided for the two hypothetical scenarios from interview data. 

The types of advice recommended  
by pharmacy staff interviewed 

ACE inhibitor-induced cough 
scenario (n=173) 

Common cough and cold scenario 
(n=173) 

Medical referral     

 Medical referral 138 (80%) 16 (9%) 

 Medical referral as a follow up (i.e., if symptom(s) 
persists or worsens after trying the recommended 
product or after going for laboratory check-up) 

6 (3%) 36 (21%) 

Product recommendation 29 (17%) 154 (89%) 

Medicine information (i.e., how to use the medicines) 1 (1%) 0 (0%) 

Non-pharmacological advice 4 (2%) 11 (6%) 

Other:     

 Advising to stop ACE inhibitor if the patient has 
normal blood pressure. 

1 (1%) N/A 

 Advising the patient to have laboratory check-up (i.e., 
blood check, sputum check, or chest x-ray). 

3 (2%) 2 (1%) 

 Did not know what advice to be provided; and 
therefore will call the pharmacist or technician to 
handle the patient. 

9 (5%) 4 (2%) 

N/A = Not applicable 



Brata C, Schneider CR, Marjadi B, Clifford RM. The provision of advice by pharmacy staff in eastern Indonesian community 
pharmacies. Pharmacy Practice 2019 Apr-Jun;17(2):1452.  

https://doi.org/10.18549/PharmPract.2019.2.1452 

 

www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X) 6 

Pharmacy staff interviews: Appropriate advice was 
provided by 132/173 (76%) interviewees in the ACE 
inhibitor-induced cough scenario and 118/173 (68%) 
interviewees in the common cough and cold scenario 
(Table 6). Of the 138 participants who recommended 
medical referral in the ACE inhibitor-induced cough 
scenario (Table 5), there were 6 participants who also 
recommended product or laboratory check and therefore 
were considered inappropriate; resulting in 132 
participants recommended appropriate advice. Meanwhile, 
of the 154 participants who recommended products in the 
common cough and cold scenario (Table 4), 120 
participants recommended an appropriate product, while 
34 recommended antibiotics or oral steroids that were 
considered inappropriate. Two of these 120 participants 
recommended direct medical referral in addition to 
recommending product(s), which was considered 
inappropriate. As a result, a total of 118/173 interviewees 
(68%) recommended appropriate advice. 

 
DISCUSSION 

Our patient simulation study, using the three scenarios 
described, alarmingly indicates that appropriate advice is 
rarely provided by pharmacy staff. In the ACE inhibitor-
induced cough scenarios, a medical referral was necessary 
to enable the ACE inhibitor to be changed to an alternative 
antihypertensive agents.

31,32
 Almost all pharmacy staff 

encountered by the simulated patients did not provide 
medical referral and recommended inappropriate products. 
This indicates a failure to adequately identify adverse drug 
reactions (ADR) and provide correct advice to resolve the 
ADR. Low awareness and failure to recognise a cough as a 
side effect of ACE inhibitor by health care professionals has 
also been reported in the past literature.

33-36
 Such 

inappropriate advice could lead to more problems such as 
ineffective cough products being used by patients, or 
delaying medical treatment of the underlying condition.

33,34
 

In the simulated acute simple childhood diarrhoea 
scenario, inappropriate products such as antibiotics and 
antidiarrhoeals were commonly recommended. This finding 
is similar to those of other studies in developing 
countries.

37-41
 The use of unnecessary medicines in this 

diarrhoea scenario not only increases the cost of treatment 
but also exposes patients to the possibility of experiencing 
adverse drug reactions.

42,43
 Moreover, inappropriate use of 

antibiotics increases the risk of bacterial resistance which is 
related to an increase in morbidity, mortality, and health 
care costs.

44
 

One of the factors that may cause inappropriate advice 
being provided by pharmacy staff in the simulation study is 
probably related to inadequate information-gathering, as 
reported in our previous study.

21
 In the symptom-based 

request for cough scenario, only information related to the 

nature of cough was asked by the majority of pharmacy 
staff; the key information which is current medication used, 
was not asked.

21
 In the product-based request for cough 

scenario, almost all pharmacy staff did not ask any 
questions.

21
 Therefore, inappropriate advice was provided 

for the two cough scenarios, as stated in the results of this 
article. In the diarrhoea scenario, the majority of pharmacy 
staff only asked about patient identity and only a third 
asked about information related to signs and symptoms.

21
 

Incomplete information gathered seems to be an important 
factor causing inappropriate advice provided in this 
diarrhoea scenario, although other factors, such as product 
advertising, prescribing practices of local doctors, drug 
company sales information, knowledge of pharmacy staff 
and business interests may also be the reasons of 
inappropriate advice in the diarrhoea scenario.

38,42
  

Our finding that the most common type of advice provided 
in the three simulated scenarios used was product 
recommendation is similar to findings from other patient 
simulation studies in developing countries.

41,45-47
 Although 

pharmacy staff often recommended products, they did not 
provide comprehensive medicine information, as required 
by the practice guideline set out by the Indonesian 
Pharmacy Service Standard.

48
 This guideline requires 

pharmacy staff to provide patients requesting self-
medication with information on: the name of medicine(s); 
the purpose of treatment; how to use the medicine(s); 
duration of treatment; and possible side effects.

48
 The 

failure of pharmacy staff to provide sufficient medicine 
information may cause patients to use medicines 
inappropriately, especially because patients’ understanding 
of medicines and medical treatment is highly variable, and 
there are deficiencies in patients’ knowledge regarding 
medicine use.

49-52
 Since medicine information may improve 

patient knowledge and help patients use medicines 
appropriately, it is important to ensure that pharmacy staff 
provide sufficient medicine information in their daily 
practice.

53-55
 

In contrast with the results of the patient simulation study, 
the majority of staff from the same pharmacies claimed to 
provide appropriate advice during the interview study. This 
finding of more appropriate advice being reported in 
interviews than actually provided in patient simulations 
mirrors the findings of past studies.

42,46
 An important factor 

that causes this difference in this setting might be due to 
pharmacy staff incompletely gathering patient information 
in the patient simulation study, whereas complete patient 
information was provided in the questionnaire.

21
 Since the 

amount of information gathered correlates positively with 
the provision of appropriate advice, pharmacy staff as well 
as the Indonesian professionals, regulatory, and educating 
bodies need to improve the quality of information-
gathering practice when handling self-medication 
requests.

56,57
 The leaders in the pharmacy (involving the 

Table 6. The proportion of pharmacy staff who provided appropriate advice 

Scenarios Patient simulation study Pharmacy staff interviews 

ACE inhibitor-induced cough   
Symptom-based requests 1 of 76 encounters (1%) 132 of 173 interviewees (76%) 

Product-based requests 0 of 69 encounters (0%) N/A 

Childhood diarrhoea 0 of 80 encounters (0%) N/A 

Common cough and cold N/A 118 of 173 interviewees (68%) 

N/A = Not applicable 
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Indonesian Pharmacists Association, the Indonesian 
Pharmacy Assistants Association, the Ministry of Health, 
and the Association of Indonesian Pharmacy Higher 
Education) should focus on identifying, developing and 
implementing sustainable intervention strategies to 
improve the quality of information-gathering practice.  

In addition to inadequate information gathering, there 
could be other factors that may influence the provision of 
quality self-medication services. The lack of involvement of 
trained staff in the provision of self-medication services as 
found in our study (Table 3) might be one of the factors 
contributing to the suboptimal advice provided. Data from 
our interviews showed that the majority (57%) of staff who 
provided services for self-medication requests in this site 
were staff without formal education in pharmacy (Table 3). 
This probably happened because pharmacy owners did not 
employ enough pharmacists and/or pharmacy technicians 
and therefore they rarely involved in the provision of self-
medication services albeit their pharmacy education. The 
lack of involvement of pharmacists in the provision of self-
medication services has been reported in other studies.

58-60
 

Theoretically, the rare involvement of trained staff in 
services for self-medication may put a higher risk of 
patients using medicines inappropriately. Furthermore, the 
literature has also reported other factors that may 
influence the provision of quality self-medication, 
including: lack of sufficient time to counsel patients with 
minor queries because the pharmacists were busy with the 
prescription, lack of adequate skills and knowledge to 
provide self-medication counseling, lack of support from 
the pharmacists professional body, lack of implementation 
of existing legislation, negative attitudes of pharmacy staff 
(focusing on short-term profit rather than patients), and 
lack of remuneration for minor queries.

60-64
 

Our findings of sub-optimal practices in self-medication 
consultations at community pharmacies are of concern 
because pharmacies are important sources of medicines for 
Indonesians who self-medicate.

16
 Community pharmacies 

are highly accessible by the community and pharmacy staff 
are in a strategic position from which to advise patients on 
their medications.

65
 There is a clear need for further 

research to be conducted to determine the cause(s) of the 
problem of inappropriate provision of advice by community 
pharmacy staff, as there could be other contextual factors 
that influence the provision of advice that have not been 
identified. Literature from other developing countries has 
shown that the reasons for the poor quality of health 
services are often complex and multi-factorial.

66,67
 There 

are many contextual factors, such as the health care system 
and socio-cultural differences that can influence the 
current practice.

66,68
 Successful strategies for practice 

improvement would need to take such factors into 
consideration.  

Limitations 

As both our patient simulation and pharmacy staff 
interview studies were confined to only a few scenarios, 
our findings may not be generalisable to advice provision 
for all self-medication requests. Future research involving a 

wider range of scenarios would enable a more 
comprehensive assessment of the ability of pharmacy staff 
in handling self-medication requests. Furthermore, we 
were unable to identify whether the staff who were 
observed in patient simulation were subsequently 
interviewed. It is possible that the staff who volunteered 
for interviews were more confident in their ability to 
answer the scenarios and therefore provided more 
appropriate advice. This selection bias may partly explain 
discrepancy of the findings between patient simulations 
and interviews.  

In the interviews, 12/81 pharmacies and 64/237 eligible 
participants did not participate. Thus, there was possibility 
of non-participants not sharing the same response to the 
hypothetical scenarios provided (i.e., non-response bias). 
However, from personal observation there was no 
difference in the characteristics of the pharmacies and 
pharmacy staff that declined participating. In addition, this 
study also could not establish to what extent good 
knowledge enables pharmacy staff to provide appropriate 
advice. For example, in the ACE inhibitor-induced cough 
scenario, it was unclear whether medical referral was 
recommended because pharmacy staff knew that the 
cough was caused by the ACE inhibitor or because 
pharmacy staff was afraid to recommend products of which 
they had limited knowledge. There is a need for a further 
research in this setting on the level of knowledge of 
pharmacy staff relating to minor ailments.  

 
CONCLUSIONS 

A majority of pharmacy staff in this eastern Indonesian 
setting provided appropriate advice to self-medicating 
patients in interviews but not to simulated patients. This 
could imply that pharmacy staff did not translate their 
knowledge to practice. Insufficient information-gathering 
was identified as a contributing factor to inappropriate 
advice. Therefore, improving information-gathering 
practice by pharmacy staff is required. The leaders in the 
Indonesian pharmacies need to develop and implement 
strategies to improve the practice of pharmacy staff, 
particularly information-gathering when providing self-
medication services. 
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Abstract  
Objectives: To assess a clinical training program on management of Type 2 Diabetes Mellitus (T2DM) incorporating a diabetes tool, the 
Simpler™ tool. Subsequently pharmacists’ experience utilising the tool to deliver structured, consistent, evidence-based T2DM care 
was explored.  
Methods: Full-time non-credentialed diabetes pharmacists providing diabetes medication management services in community settings 
were purposively recruited. Participants had either face-to-face or online training on diabetes management using the tool which took 
about two hours and 20 minutes to complete. Their diabetes management knowledge was assessed pre- and post-training using 
quantitative methodology. They were then required to apply the tool in daily practice for one month. Feedback on both the training 
sessions and tool utilisation were obtained through semi-structured interviews and analysed using a qualitative approach.  
Results: Twelve pharmacists participated: Six from Australia and six from Malaysia. Before attending the training session, their median 
test score was 6.5/27, IQR 1.4 (1st marker) and 5.3/27, IQR 2.0 (2nd marker). After training, the scores doubled to 14.3/27, IQR 4.5 (1st 
marker) and 11.3/27, IQR 3.1 (2nd marker), showing significant improvements (p=0.002). Interview data identified perceived 
effectiveness factor through use of the tool. Participants found the content relevant, structured, concise and easy to understand; 
enabled comprehensive medication reviews; focused on achieving glycaemic improvement; facilitated documentation processes and 
pharmacists’ role in T2DM management; and as a specific aid for diabetes management. Barriers included lack of accessibility to 
patients’ laboratory data in Australia.  
Conclusions: The targeted training improved pharmacists’ knowledge on diabetes management and supported the Simpler™ tool use 
in practice as a structured and beneficial method to deliver evidence-based T2DM care. 
 

Keywords 
Education, Pharmacy, Continuing; Diabetes Mellitus, Type 2; Blood Glucose; Documentation; Pharmacists; Pharmaceutical Services; 
Evaluation Studies as Topic; Malaysia; Australia 

 
INTRODUCTION 

Health professionals are required to be knowledgeable 
about the need for appropriate glycaemic control and 
measures to prevent long-term diabetes complications. 
Diabetes caused 1.6 million deaths worldwide in 2016 
which was an increase from 1 million in 2000.1  

Type 2 diabetes mellitus (T2DM) guidelines cover seven 
evidence-based factors to be addressed in the 
management of patients to reduce diabetes related 
problems.2-5 Those are glycaemia, cholesterol and blood 
pressure control, medication, lifestyle, cardiovascular 
disease risk management and patient education. Despite 
the evidence, the incidence of complications remains high, 
both in Malaysia and Australia.6 One reason may be a lack 
of a structured approach focused on addressing these 
seven factors in diabetes intervention studies. While some 
studies showed an intervention improved patients’ 

glycated haemoglobin (HbA1c) values, others showed no 
significant changes.7-12 Pharmacists’ contribution to 
optimise medication therapy have been widely 
documented.13 Yet, pharmacists express the need for 
further training to upskill their competence in managing 
chronic conditions.14 To address these issues, a pharmacist 
diabetes intervention tool, the Simpler™ tool, was 
developed to facilitate the delivery of structured, evidence-
based quality care. To date, there is a lack of diabetes 
intervention studies which address the seven factors 
covered in the guidelines. This provided an opportunity to 
develop a tool that facilitated the provision of structured 
targeted diabetes care of consistent quality. The tool 
consists of seven diabetes factors and 32 corresponding 
evidence-based indicators according to diabetes practice 
guidelines. The indicators were originally sourced from 
diabetes practice guidelines from Australia, Malaysia the 
United Kingdom (UK) and the United States of America 
(USA).2-5 The Simpler™ tool serves as a structured aide 
memoir for pharmacists. The tool aims to prompt 
pharmacists to address all seven diabetes factors and its 
indicators. While Australia’s and Malaysia’s healthcare 
systems may differ, the diabetes practice guidelines and 
existing pharmacist led diabetes medication management 
service (MMS) are similar. The Simpler™ training was 
developed to standardise the application of the tool in 
provision of MMS services such as Diabetes MedsCheck in 
Australia and Diabetes Medication Therapy Adherence 
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Clinic in Malaysia. The development of the Simpler™ tool 
was facilitated by a Delphi process and was validated 
between September and December 2014 and described in 
a previous study.15 The aim of this study was to evaluate a 
training program for non-diabetes credentialed 
pharmacists on management of T2DM using the Simpler™ 
tool and subsequently explore their experiences of utilising 
the tool when providing MMS.  

 
METHODS 

This study involved the development and assessment of a 
training program that incorporated the use of the Simpler™ 
tool. Pharmacists’ knowledge was assessed pre- and post-
training through a questionnaire. The same pharmacists 
subsequently applied the tool in practice for one month 
and their experiences were obtained through semi-
structured interviews. Their perception of the training 
program and the utilisation in practice was assessed using a 
qualitative approach. This pilot study was conducted as 
part of a larger project and preceded a randomised 
controlled study.16 This study received ethics approvals 
from the Curtin University Human Research Ethics 
Committee (RDHS-06-14), Western Australia and the 
Medical Research & Ethics Committee (MREC), Ministry of 
Health Malaysia.  

Participant recruitment 

Pharmacists targeted were community pharmacists 
involved in the provision of diabetes care to patients, in 
full-time employment but non-diabetes credentialed 
pharmacists. The literature on sample size determinants for 
a qualitative study suggested a sample size between five 
and 25.17,18 Taking this factor into consideration and 
pharmacists’ potential time constraints, 13 potential 
participants were approached through personal contacts of 
the researchers and a snowball recruitment process.19,20 
They were invited by email and were provided with an 
information sheet about the research and had the 

opportunity to ask questions before providing consent. 

Quantitative assessment of the training program 

Participants were required to complete a training session. 
The overall goal of the training was to enhance 
participants’ understanding of the pharmacist’s role in 
providing diabetes care and incorporated demonstrating 
how the Simpler™ tool facilitated the provision of 
structured diabetes care. Emphasis was placed on how the 
tool assisted in identifying the reasons for therapeutic 
failure and resolve the issues by providing evidence-based 
suggestions through application of a systematic approach. 
The training program was developed by the primary author 
(SA) and the overall syllabus details are presented in Table 
1. 

Pre- and post-evaluation questions (in the format of 
questionnaires) and training modules were peer-reviewed 
by three pharmacist academics with specialist diabetes 
knowledge. The face, content and usefulness were 
subsequently validated, and pilot tested by two Australian 
and two Malaysian pharmacists experienced in the 
management of diabetes patients who provided further 
feedback. Adjustments to the modules were subsequently 
made. Some pharmacists had a face-to-face workshop 
while others received online training. Since the first author 
was in Australia at the time of the study, face-to-face 
training sessions for the Australian participants were 
offered in the first instance, followed by e-learning sessions 
for the Malaysian participants. The same presentation 
slides were used for both the face-to-face and the online 
training sessions. In addition, the voice-over of the 
presentation slides followed a standardised script. The 
recorded training modules were uploaded to a cloud file 
storage service which allowed large file viewing. Sharing 
and access to the file was provided to participants via 
email. Pharmacists had the opportunity to ask questions 
during face-to-face workshops and those doing the online 
training through various channels including social media. 

Table 1. The Simpler™ training program content and goals 

Module 
no. 

Module title Module content Module goals 

1. Introduction 1.  Describe the pharmacist’s role in management 
of T2DM 

 
2.  Explain the research objectives and significance 
 
3.  Outline the research plan and present findings 

from the Simpler™ tool development and 
validation phase 

To provide an overview and understanding 
of pharmacists’ role in diabetes 
management. 

2. Simpler™ tool 
validation 

1.  Outline and describe the seven indicators 
incorporated into the Simpler™ tool 

 
2.  Explain the benefits of the Simpler™ tool using 

evidence-based information 

To help pharmacists understand the 
Simpler™ tool development and evaluation 
process to increase confidence in its usage 

3. Case study 
discussion 

1. Outline the information gathering process 
2. Practise effective interventions using the 

Simpler™ tool 

To analyse the causes of therapeutic failure 
in case study examples. To demonstrate and 
apply the Simpler™ tool to solve the issues. 
To justify each suggestion with evidence-
based information using the Simpler™ tool 

4. Writing 
intervention 
notes 

Writing case notes/*Guild Care using the Simpler™ 
tool 

To compose patient notes using a 
systematic approach for writing 

*Guild Care refers to the software used by some Australian community pharmacists to record and report patient information 
[http://www.guildlink.com.au/guildcare/about-us/].  T2DM= Type 2 diabetes mellitus 

http://www.guildlink.com.au/guildcare/about-us/
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Upon completion, participants attending the face-to-face 
training completed the post-training questionnaire while 
participants who followed the online training informed the 
researcher (SA) and were subsequently sent the post-
training questionnaire by email. Both groups had access to 
notes and the Simpler™ tool when completing the post-
training questionnaire. 

The pre-training questionnaire consisted of two sections: 
Section A included five closed-ended questions directed at 
participants’ training background and current practices, 
and Section B consisted of two open-ended questions on a 
patient’s case scenario aimed to test participants’ 
knowledge of diabetes guidelines and their skills in 
suggesting medication management interventions. The 
post-training questionnaire contained the same questions 
in Section B of the pre-training questionnaire. The pre-and 
post-training questionnaire is shown in Online Appendix. 
The questionnaire was face and content validated by the 
same pharmacists who pilot tested the training modules. 
Participants’ answers were marked by two markers using a 
written marking scheme validated by an independent 
pharmacist. Each answer had point/s awarded and the 
scores were marked out of 27. 

Qualitative assessment of the training program and tool 
utilisation in practice 

Upon completion of the training, the same participants 

were given one month to apply the tool in their practice 
settings. They were provided with a template to record the 
number of times the tool was used on patients and the 
types of interventions conducted by utilising the tool. A 
unique identification number was allocated indicating 
where the participant originated: participants were 
assigned the letter P and numbered 1 to 6. The letter A was 
assigned to participants from Australia (example P1A) and 
those from Malaysia the letter M (example P1M). This 
allowed to differentiate participants’ perception of the tool 
from both countries as the two healthcare systems 
differed. 

Semi-structured interviews were conducted by SA (July to 
August 2015). Face-to-face interviews were conducted with 
two pharmacists at their workplaces and two at a 
university. Telephone interviews were conducted with the 
remaining eight pharmacists. The interview process 
followed Kvale’s seven stages for conducting interviews and 
the requirements of consolidated criteria for reporting 
qualitative research guidelines (COREQ).21,22 The interview 
guide consisted of three sections, sections A, B and C, 
presented in Table 2. The interviewer followed the 
interview guide while allowing opportunity for probing 
questions and clarifications. The interview guide was pilot 
tested with two independent pharmacists. 

Participants could raise points during the interview that 

Table 2. Interview Questions Used to Guide the Interview Process 

Section A: Details and experience of pharmacist 

1.  What is your age? 

2.  Were you trained to practise Diabetes MedsCheck/ medication therapy adherence clinic (MTAC) diabetes? 

3.  If yes, how did you undertake this training? 

4.  Do you have any post-graduate qualifications?  If yes, what qualifications? 

5.  On average, how many hours do you work per week in the community setting? 

6.  How many years have you been practising as a pharmacist in the community? 

7.  In which year did you first obtain your registration to practise as a pharmacist? 

8.  How would you consider your current role in the pharmacy? 
Prompt: Dispensary pharmacist, patient care-focused, managerial role, MTAC diabetes/Diabetes MedsCheck pharmacist, clinical 
pharmacist…. 

Section B: Previous and current experience in providing diabetes medication management service (MTAC diabetes, Diabetes MedsCheck)  

1.  On average, how many patients do you provide the service to in a day/week/month? 

2.  How do you normally review patients?  
Prompt: use MTAC diabetes/Diabetes MedsCheck checklist, own checklist, tools from the web, etc 

3.  How often do you refer to the Australian/Malaysian guidelines on diabetes? 

Section C: Experience in using Simpler™ tool 

1.  Please comment on your experience in using the Simpler™ tool. Prompts: 
a. Relevance when reviewing patient? 
b. Ease of Use? Content simple to understand? 
c. Relevance to local practice and guidelines? 
d. Managing consultation time with patients? 
e. Intervention format? 
f. Ease of remembering? 
g. Guide pharmacists to make interventions? 
h. Record intervention notes in a consistent, structured manner? 
i. Clarity of tool? 
j. Providing evidence-based information to physician, patients? 

2.  On how many patients did you use the Simpler™ tool? 

3.  Talk about the interventions you made using the Simpler™ tool. 

4.  Are the medication reviews with patients with diabetes different now compared to when you were not using the Simpler™ tool? 
If yes in what way? 

5.  How was the Simpler™ training session?  Prompt: suggestions for improvement 

6.  Would you recommend the Simpler™ tool to other community pharmacists? 

7.  Are there any recommendations you like to make to enhance the usability of the tool? 

8.  Thank you again for your time.  Before we finish, do you have any comments you’d like to make, about the research topic or 
training or about the interview? 
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were not included in the interview guide if these were 
relevant to the overall aim of the study. The interviews 
ended when all questions were exhausted and no new 
information was obtained (interviews reached a saturation 
point).23 Interviews were audio recorded and transcribed 
verbatim by SA. Audio recordings were saved with a unique 
identification code to protect participants’ anonymity. A 
project supervisor (HLH) conducted quality checks of 
transcripts against audio recordings.  

Data analysis 

Differences between the pre- and post-training 
questionnaire responses were analysed using the Wilcoxon 
Signed Rank Test for non-parametric testing as the sample 
did not meet the requirements for normal distribution. 
SPSS statistical package version 22 was used for the 
quantitative analysis.24 

Descriptive analyses were used for closed-ended interview 
questions (Sections A and B of the interview guide) whilst 
thematic analysis was used for the open-ended questions 
(Section C) to gain insight into pharmacists’ opinions, views 
and perceptions of the Simpler™ tool. In addition, the 
open-ended questions were used as a guide to identify 
emerging patterns. An inductive process was followed 
throughout the analysis and recurring topics from the 
interview data were investigated using the qualitative 
framework method as suggested by Boyatzis.25 
Participants’ raw data were highlighted in order to 
determine sentences or keywords which were then 
assigned a label called ‘codes’. The codes were then sorted 
into topics. Different views under the same topic were 
grouped as a subtopic. Transcripts were then scrutinised 
again for new or emerging topics. The coding process was 
performed by SA and project team members verified the 
analytical process before finalising the analysis. NVivo 
qualitative analysis software version 10 was used to 
categorise and organise the qualitative data.

26
 

 
RESULTS  

Participant characteristics 

Of the 13 pharmacists approached, 12 consented to 
undertake the study. There was equal representation of 
participants from Malaysia (n=6) and Australia (n=6). Most 
participants (75%, 9/12) had less than three years’ 
experience of conducting diabetes management. Table 3 
presents participants’ demographic data and practice 
experiences. 

Interestingly, the majority of participants (66.7%; 8/12) had 
never or only sometimes referred to the Australian or 
Malaysian diabetes practice guidelines when providing 
diabetes MMS.2,3,27 Regarding the question “What 

motivated you to participate in this research?” most 
participants ranked interest in the subject (83.3%;10/12) 
and improve patients’ outcomes (91.7%; 11/12) as the 
main incentive. 

Quantitative assessment of training program 

1) Pre- and post-training questionnaire 

There was a significant improvement in post-training 
questionnaire scores (P=0.002) by both markers. Before 
attending the training session, the participants’ median test 
score was 6.5/27, interquartile range (IQR) 1.4 (1st marker) 
and 5.3/27, IQR 2.0 (2nd marker). After attending the 
training session, the scores doubled to 14.3/27, IQR 4.5 (1st 
marker) and 11.3/27, IQR 3.1 (2nd marker), showing 
significant improvements (p=0.002). Pharmacists initially 
struggled to frame better questions to make meaningful 
interventions. However, post-training results showed a 
marked improvement in addressing the seven diabetes 
factors to facilitate the intervention process. 

Qualitative assessment of the training program and tool 
utilisation in practice 

All 12 pharmacists participated in the semi-structured 
interviews. The average duration of the interviews was 32 
minutes with the face-to-face interviews ranging between 
19 to 32 minutes (mean 26 minutes) and the telephone 
interviews between 16 to 54 minutes (mean 36 minutes). 
Most participants (91.7%; 11/12) used the Simpler™ tool to 
facilitate their intervention process. Those included: to add 
a statin to achieve cholesterol targets; initiate metformin in 
patients with uncontrolled diabetes; dose adjustments and 
improving medication adherence. One participant did not 
use the tool as this participant only focused on lifestyle 
factors during patient consultations. The participant 
therefore expected more detailed counselling points on 
lifestyle management. Participants reported making 
interventions using one or more tool indicators. The types 
and number of interventions made are provided in Table 4 
with supporting quotations. 

Interview analysis revealed patterns that were grouped 
into three main topics. Those were: 

•  Perception of training program (interview guide 
question 5 of Section C), 

• Perceived effectiveness of the Simpler™ tool (from 
various questions), and 

• Barriers to the Simpler™ tool utilisation (interview 
guide questions 1,3,4,6 of Section C).  

1) Perception of the training program 

Table 3. Participant demographic and practice information (N=12) 

 Mean (SD) Median (IQR) 
Min Max 

A M Total A M Total 

Age (years) 30.7(8.6) 29.8(5.1) 30.3(6.8) 27(8) 28(9.8) 27 (7.8) 25 48 

Working hours/week 42.5(3.0) 38.5(0) 40.5(2.9) 43.5(5.5) 38.5(5.8) 38.5(5.8) 38 45 

Years practising as pharmacist 7.3(9.7) 4.2(3.4) 5.7(7.1) 3.6(8) 2(6) 2.6 (5) 2 27 

Average patients provided service to 
during research period 

3(2) 10(5.5) 7(5.4) 2(4) 10(7) 6(8) 1 20 

A=Australia, M=Malaysia, Min=Minimum, Max=Maximum, IQR=Interquartile Range, SD=standard deviation 
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Most participants (83.3%; 10/12) commented that the 
training module content was adequate and relevant. In 
addition, they found the length of training appropriate. The 
majority believed the Simpler™ training session increased 
their knowledge and confidence in evidence-based 
diabetes management and for some it served as a 
refresher. Participants provided positive comments on the 
training sessions overall. The supporting participants’ 
quotations on the training session are presented in Table 5. 

Improvements to the Simpler™ training modules included 
to: 1) add an intervention recording template to document 
interventions in patients’ medical records (PMR), 2) 
develop a flow chart to illustrate the information gathering 
process before the Simpler™ tool application, 3) include 
more slides on identifying medication related problems, 4) 
add information on glucagon use, and 5) add materials on 
lifestyle management.  

2) Perceived effectiveness of the Simpler™ tool in practice 

All 12 participants found the Simpler™ tool to be beneficial 
when conducting medication reviews with patients. 
Participants used words such as ‘organised’, ‘sequential’, 
‘straight to the point’, ‘my accounting made relevant’, 
‘compact’, ‘complete’ and ‘easiest tool’ to describe the 
benefits. Participants from both Malaysia and Australia 
expressed their reliance on the Simpler™ tool when 
conducting MMS as they considered it to be a point of 
reference. All participants expressed the tool as an ‘aide 

memoir’ in recollection of the factors associated with 
diabetes management.  

Eight specific issues were identified on the perceived 
effectiveness of the tool, summarised with corresponding 
quotations in Table 5. The Simpler™ tool allowed 
participants to conduct more comprehensive reviews 
during consultations. Of specific interest was that one 
participant found that the tool made diabetes medication 
reviews more purposeful as improving patients’ glycaemia 
levels became the focus. However, three of the participants 
found the tool time consuming to use. However, they 
indicated that the benefits of being able to conduct 
detailed and organised patient assessments outweighed 
the time factor. A common view amongst participants was 
that the tool facilitated the writing of interventions in PMR 
(Malaysia) and in software programs (Australia). In 
addition, one participant felt the tool promoted her to have 
a more specialised role in diabetes management and thus 
found the tool specifically targeted for diabetes 
management.  

3) Perceived barriers 

Two specific issues were identified on the perceived 
barriers to the effective use of the tool, as summarised in 
Table 5. Two Australian participants found the limited 
access to patient’s medical data a barrier and was therefore 
unable to make a meaningful intervention while one 

Table 4. Types and number of interventions made by pharmacists using the Simpler™ tool 

Corresponding letter of 
Simpler™ tool 

Number of total 
interventions 

Type of Interventions Supporting quotes 

S  
(Statin/Cholesterol 
control) 

4 Initiate statin So basically with [the] first patient, he was not on [a] statin, with 
Simpler™ that’s the first thing I spoke to him about, because he is at 
high risk (P7A) 

I  
(Insulin/glycaemic 
control) 

 
 

7 

Suggestion to initiate 
metformin 

My first patient was not on metformin even though [it] is not 
contraindicated. (P6M) 

Initiate insulin Patients with HbA1c constantly above 7%, I gave suggestions to 
start insulin. (P1M) 

M  
(Medication 
management) 
 

 
 
 
 
 

10 

Patient’s compliance Yes, it was simply compliance because he was not seeing that this 
medication is necessary for him and that includes his diabetes 
medication (P3A) 
 

Medication related 
problems identified 

Because blood sugar is not controlled, [the] doctor increased [the] 
metformin dosage from 1g to 2g but the script is for just immediate-
release metformin 1g, 2 tablets at night which is the wrong dose 
because immediate-release dosing should be 1 tablet twice daily 
(P5A) 
I managed to do a quick medication review and found that his lipid 
dose, fenofibrate, was too high for a patient with creatinine 
clearance of 45 and I suggested [to the] doctor to change it to 96mg 
daily rather than 145mg daily. (P5A) 

L  
(Lifestyle management) 
 
 

 
 

8 

Diet, foot care, body 
mass index 
 
 

... I did a lot was lifestyle, when we talked about lifestyle she had 
hypoglycaemia so we talked about hypoglycaemia. This other 
patient has her BMI as 29 so we talked about BMI. She is quite 
eager so we talked about plate model. (P2A) 
 
His diabetes levels weren’t well controlled and when we went 
through Simpler™, I realised his diet wasn’t very healthy. So, I went 
through the diet and he also mentioned that he doesn’t check his 
feet regularly as well because with diabetes you need to get your 
foot checked regularly so I advised him the importance of checking 
his foot regularly. (P4A) 

R  
(CVD risk reduction 
strategies) 

 
3 

Suggestion to initiate 
aspirin based on 
Framingham risk score 

Based on that, the patient fit the criteria to start aspirin, therefore I 
advised the patient and recorded the intervention (P1M) 
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believed accredited pharmacists providing home medicine 
reviews service were better suited to make interventions.  

Participants provided the following suggestions to further 
refine the Simpler™ tool: 

• Use visual prompts 

• Larger font for headings 

• Use either Malaysian or Australian targets 

• Use terms like Asian or Caucasian for body mass index 
targets 

Based on these suggestions, the tool was further refined as 
presented in Table 6. 

 
DISCUSSION 

Table 5. Perception of training and perceived effectiveness and barriers of Simpler™ tool application with quotations  

Topic: Perception of the training program 

Subtopic Supporting quotations 

Increased knowledge on evidence-
based diabetes management 

In my practice, I learn something new because previously I did not write any intervention, I mean I 
just counselled the patient based on their medication but now I am comfortable to make an 
intervention. (P1M) 

Increased confidence to provide 
diabetes care 

You know what’s good, the example you gave us in the Simpler™ training of the little lecture that 
you sent to the doctor about the patients that is helpful. But I haven’t sent anything to the doctor, 
but I still have the confidence to send the doctor something like that. (P7A) 

Useful as a refresher “It reminded me, I mean like a revision. The Framingham score for example, I forgot about that.” 
(P6M)  

Topic: Perceived effectiveness of the Simpler™ tool 

Subtopic Supporting quotations 

Content relevant, structured, concise 
and easy to understand 

Well I think that diabetes is so overwhelming, you just don’t know where to start, how to begin so 
having a structured approach is very beneficial. (P6A)  
I think this is straight to the point. The existing guide for pharmacists, can be irrelevant and quite 
time consuming for us to go through. (P5A) 
Simpler™ tool is a compact tool and one of the easiest. In one word, you can summarize everything. 
(P1M) 

Point of reference Yes, because all the indicators in the tool are proven from local guidelines and Australian guidelines 
so no one will dispute the contents. (P2M) 
So far, I rely heavily on the tool because it has all the targets and it is based on Australian 
guidelines. (P2A) 

Reminder of factors associated with 
diabetes management (aide memoir) 

Patients deviate, I come back I might have missed the blood pressure component but with the tool, 
when they deviate, I need to go through the checklist, all these points, so it’s a good thing. (P3A) 

Able to conduct comprehensive 
medication review  

I go a bit thorough and ask more questions according to the tool and find out a little more and 
counsel and educate patients a little bit more.  So, usually when I’m doing my diabetes MedsCheck, 
I run through what’s on the existing software program but then it’s not enough so the Simpler™ tool 
pushes [me] to do a bit more. (P7A) 
 
Initially when we first applied it, since I was not familiar, it was more time consuming. The whole 
session took me about an hour for the first patient. (P5A) 
 
I need to go through all these checklists, all these points, so it’s a good thing, it’s longer but in a 
good way… (P3A). 

Focus on glycaemic improvement Before this we only focussed on the education part, now the interesting part is the aim to reduce 
HbA1c. (P4M) 

Facilitate documentation of 
interventions 

Because I’m using Simpler™, I wrote clearly inside the patients’ book, the doctor complimented that 
it was good and well written. They salute the pharmacy, but before this I only used simple words 
and my notes were incomplete. (P4M) 

Facilitated pharmacist role in 
diabetes management 

Really good thing and I think if a pharmacist can set themselves up to be a specialist in diabetes 
management through using the Simpler™ tool reporting back to the GP with six monthly progress. 
(P6A) 

Specific aid for diabetes management That one you have to print from the Guild Care program [software to support provision of 
professional services] itself. Yes…You have to click, you just register your patients and you just print 
it out. It doesn’t ask anything…all it asks is, does this patient have T2DM? And then classifies as 
diabetes MedsCheck so it doesn’t have what Simpler™ has, specifically for patients with diabetes. 
(P3A) 

Topic: Barriers to effective use of the Simpler™ tool 

Subtopic Supporting quotations 

Unable to make intervention unless a 
Home Medicine Review (HMR) 
pharmacist 

It’s fine but the only thing from the Simpler
™
 tool I found that it would be much more applicable for 

an HMR pharmacist as opposed to a regular pharmacist in a pharmacy unless that pharmacist has 
been specifically trained in or even a diabetes educator. (P3A) 

Difficult to access laboratory results 
(Australia) 

The only thing with diabetes MedsCheck and using the tool is that I can’t have access to their blood 
HbA1C results and I even tried to get it from the surgery. (P2A) 
 
It was just at one point there was not enough laboratory test results. In fact, when I did medication 
review using Simpler™, I could only say” ‘Yes that there is statin’ but I do not know what the statin 
level was and what the cholesterol level was. (P3A) 
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This study employed qualitative methodology to identify 
underlying topics related to the use and effectiveness of 
the Simpler™ tool in providing a structured process for 
monitoring T2DM patients in a community setting. 
Quantitative methodology was also used, and the pre-and 
post-training questionnaire evaluated the knowledge and 
skills of participants before and after the training sessions. 
Several studies have used a similar approach to evaluate 
the effectiveness of a training program.28-31 Pharmacists 
from both countries found the Simpler™ tool 
comprehensive and useful in prompting them to deliver 
structured diabetes care and recommend clinical 
interventions. Similar benefits were reported in studies 
using a defined approach to aid decision making such as the 
intervention tool for prescribing antibiotics, asthma 
intervention tool for pharmacists, inappropriate medication 
use and prescribing indicators in the elderly Australian 
population and a dietary intervention tool.32-36 Participants’ 
evaluation of the effectiveness of the Simpler™ tool was 
similar to a hypothesis by Weed who suggested two 
important features in order for a tool to be effective: (1) 
the tool should enable information retrieval and 
organisation and (2) the tool should empower the user to 
use the information obtained and own judgement to make 

an intervention.37 While the intention of the tool is to 
facilitate the intervention process, pharmacists are 
expected to have prior knowledge in guideline 
recommended treatment for diabetes. 
The training content was reported to be relevant to 
practice and increased pharmacists’ knowledge of 
guideline-based diabetes management. Similar to other 
studies where pharmacists perceived increased confidence 
after training, the Simpler™ training increased participants’ 
confidence to deliver guideline adherent diabetes care in 
their practice settings. The average post-test marks (11.3 
marks) in this study were lower than the full score (27 
marks). The low scores may reflect participants’ limited 
ability to detect clinical problems in the case study 
provided. The most likely cause hinges on the fact that the 
majority (75%) of participants had less than three years of 
managing patients with T2DM diabetes. In addition, 
participants were expected to have existing knowledge on 
practice guidelines to facilitate the intervention process. In 
this cohort, most pharmacists (66.7%) had never or only 
sometimes referred to the guidelines. This finding suggests 
that future training sessions should include diabetes 
practice guidelines as prerequisite reading material. 

Table 6. The refined Simpler™ pharmacist diabetes intervention tool 

S=Statin • Statin initiation in patients with CVD 
• 

a
Achieve targets for LDL and TG 

• Statin initiation in patients > 40 years old without CVD 

 I=Insulin/Glycaemic control • Insulin initiation if glycaemic control not achieved despite being on two or more oral hypoglycaemic agents 
• Target of HbA1c ≤ 7% if no other complications 
• Management of hypoglycaemia 
• 

b
Self-monitoring of blood glucose  

• Aim a reduction of HbA1c by 1%  if above target HbA1c 
• Initiate/continue metformin if not contraindicated 

M=Medication • Assess medicine related problems 
• Review medication adherence  

P=Blood Pressure • 
c
Achieve BP target 

• ACEI/ARB initiation in patients with/without microalbuminuria /proteinuria 
• Reduce sodium intake (<2400mg sodium/day; 6g/1 teaspoon/day) 
• One or more antihypertensive medicine to be taken at bedtime 

L=Lifestyle 
 
 

• Exercise: 30 mins walking (or equivalent) 5 or more days/week (total ≥150 min/week) 
• Weight loss: Caucasian (BMI< 25 kg/m

2
), Asian (BMI ≤ 23 kg/m2) 

• Smoking cessation 
• Waist circumference: Caucasian (<94 cm in men, <80 cm in women, Asian (≤90 cm in men, ≤80cm in women) 
• Alcohol intake: ≤2 standard drinks (20 g) per day for men 
• Management of stress & diabetes related distress 
• Erectile dysfunction: recommend Phosphodiesterase-5 inhibitor as first line therapy for male patients 
• Foot care 
• Diet advice using plate model 
• Annual eye assessment 
• Address sleep hygiene 

E=Education • Knowledge & understanding of medicine 
• Medicine storage  
• Medication optimisation during fasting month for Muslims and other religious groups 

R=Cardiovascular Risk • Aspirin therapy as secondary prevention in those with diabetes with history of CVD 
• Use of Framingham risk calculator to calculate CVD risk and educate patients 
• 

d
Aspirin therapy (75mg-162mg/day) as primary prevention to decrease CVD risk (10 year risk>10%, 

Framingham)  
a
Australia: Low density lipoprotein(LDL) <2.0 mmol/L, Triglyceride (TG) <2.0 mmol/L, Malaysia: LDL <2.6 mmol/L, TG <1.7 mmol/L 

b
Australia: (6.0-8.0 mmol/L fasting),(8.0-10.0 mmol/L-2h postprandial); Malaysia:(4.4-7.0 mmol/L fasting),(4.4-8.5 mmol/L-2h postprandial) 

c
Australia:≤140/90 mmHg, with albuminuria/proteinuria<130/80 mmHg; Malaysia: ≤135/75 mmHg 

d
Recommendations according to 2016 ADA Standards of medical care in diabetes

5
; Malaysia Clinical Practice Guidelines recommend aspirin 

therapy if 10 year risk>10% only for patients aged 65 years and above
2
 

ACEI=Angiotensin converting enzyme inhibitors; ARB= Angiotensin 11 receptor blockers; BP= Blood pressure; BMI=Body mass index; 
CVD=Cardiovascular disease;  HbA1c=glycosylated haemoglobin and reflects average glycaemia the preceding 6-8 weeks LDL=Low density 
lipoprotein; TG=Triglyceride 
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The content of the Simpler™ training module was informed 
by the results of a previous Australian pharmacists’ 
diabetes pilot program during which pharmacists described 
the training being more theoretical than practical and 
requested more concise information.38 Although this 
element guided the design of the Simpler™ training 
program some pharmacists identified a need to include 
more clinical information and lifestyle counselling points in 
the training content. To address this issue, additional 
materials were subsequently developed on 
pharmacotherapy management which summarised the 
thought process required to make pharmaceutical care 
interventions.39 Similarly, two additional web links were 
added directing pharmacists to a list of counselling points 
on lifestyle management.40,41  

Documenting pharmacists’ interventions into patients’ 
medical record has not traditionally been practised by 
community pharmacists but is more common among 
hospital pharmacists.39 Despite this, participants who 
completed the training expressed their willingness and 
were confident to record their clinical interventions. 
Information from patients’ medical data expedites 
pharmacists’ assessment of pharmacotherapy issues and 
enable them to make quality interventions.42 In this study, 
pharmacists from Australia who were unable to access it 
were less effective in making clinical interventions despite 
applying the Simpler™ tool. This finding suggests that while 
the Simpler™ tool helped to facilitate clinical interventions 
by pharmacists, access to patients’ information, including 
laboratory data, is beneficial for its effective use and to 
make meaningful recommendations.  

The aim of this pilot study is to explore pharmacist’s 
perception of the Simpler™ tool and obtain suggestions for 
improvement. Thus, participants who are actively engaged 
in diabetes management service were purposively 
recruited using the snowball sampling. However, the risk of 
their views being biased towards a more positive response 
during the interview session is acknowledged, as was 
shown in other studies.43 In addition, the small sample size 
from one state in Malaysia and one in Australia may not 
reflect the views of all pharmacists. The different 
presentation method of training, namely online and face-
to-face workshops, may have influenced the pre-and post-
training results. However identical content was delivered 
through both training approaches to minimise the 
differences. In addition, the evidence for effectiveness of 
the tool in practice settings was limited to pharmacists’ 

self-reported data on the number of interventions 
conducted. Therefore, independent evaluation of patients’ 
clinical outcomes is needed to ascertain the value of 
pharmacists’ interventions. Although all participants 
demonstrated improved knowledge and skills assessed 
through pre- and post-training results, there is a lack of 
evidence of the longevity of knowledge, specifically in 
terms of reinforcement of the information and application 
of knowledge and skills. The Simpler™ tool on the other 
hand incorporated a hand-out which remained with the 
pharmacists and therefore encouraged continued use. The 
tool was found to be feasible among pharmacists in 
Australia and Malaysia as both countries had similar 
diabetes guidelines and pharmacists from both countries 
provided diabetes management service.2,3,44,45 However, 
due to yearly updates on some guidelines, contents such as 
the therapeutic goals may have to be amended.  

 
CONCLUSIONS 

This was the first study to explore pharmacists’ views on a 
structured diabetes intervention tool and training program 
to guide them in addressing each of the seven guideline 
required diabetes factors. The Simpler™ training program 
and tool proved to be a useful approach to upskill 
pharmacists and improve their confidence in delivering 
diabetes care. Pharmacists viewed the tool as relevant and 
beneficial in facilitating the provision of structured, 
evidence-based interventions in diabetes care.  
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Abstract  
Background: United States pharmacies repackage medications into multi-dose vials, enabling customized dosing for prescription drugs. 
Investment in infrastructure has made this the predominant approach to packaging for US prescriptions. Although recent changes to 
labeling now discourage the use of auxiliary labels (small stickers highlighting information germane to the safe and effective use), they 
are still allowed by USP<17>, provided their use comes from an evidence-based perspective.  
Objectives: Evaluate how ‘interactive,’ placements of auxiliary labels (placement requiring physical manipulation of the warning to 
accomplish a task (e.g. opening)) garner attention as compared to those placed vertically or horizontally. 
Methods: Ninety-six participants were eye tracked while opening three prescription vials (each with an auxiliary warning label with a 
different placement: vertical, horizontal and interactive). Recall and recognition were tested subsequently. Linear mixed models were 
used to analyze the continuous variables while the binary response variables were analyzed using generalized linear mixed models. The 
effect of auxiliary labels was fitted as a fixed effect and the subject-to-subject variation was considered as a random effect in the 
model. Participants’ age, health literacy and sex were added to the models if their effect was statistically significant at alpha=0.05. 
Results: The placement of the warnings significantly impacted the time spent viewing the information they contained at alpha=0.05; 
people spent significantly longer on interactive placements (0.96; SD 0.13 seconds) than either, horizontal placements (0.27; SD 0.037 
seconds) or those placed vertically (0.18 seconds; SD 0.035). Participants were equally as likely to see information presented in an 
interactive placement (90%; SD 3.8) or horizontal placement (78%; SD 05.5) but less likely to view warnings placed vertically (60%; SD 
6.9). Free recall responses also supported the use of interactive placement (62%; SD 6.8 recall) as compared to horizontal placements 
which were 29%; SD 3.0 and 20%; SD 6.0 for vertical placements. 
Conclusions: Data provides evidence which suggests that interactive and horizontal placements out-perform auxiliary labels placed 
vertically on prescription vials with regard to garnering patient attention. 
 

Keywords 
Prescription Drugs; Drug Packaging; Product Labeling; Health Literacy; Mental Recall; Attention; Pharmacies; Fixation, Ocular; Cross-
Sectional Studies; United States 

 
INTRODUCTION 

Pharmaceuticals play an important role in extending and 
ensuring quality of life. Although there are a myriad of 
benefits associated with medication use, there are certain 
risks as well. Errors have the potential to occur throughout 
the entire process, from manufacturing through dosing. 
Any error, regardless of where it occurs in the process is 
termed a “medication error.” The National [United States 
(US)] Coordinating Council for Medication Error Reporting 
and Prevention (NCCMERP) defines medication error as: 
“Any preventable event that may cause or lead to 
inappropriate medication use or patient harm while the 
medication is in the control of the health care professional, 
patient, or consumer”.1 

Medication errors are a costly problem in the US; in 2006, 
the Institute of Medicine reported that 1.5 million 

medication errors cost an estimated USD 3.5 Billion 
annually.2 While there are several ways to reduce these 
errors, labeling has been indicated to be one of the most 
important sources of information about prescription drugs 
and, therefore, a critical factor in their safe and effective 
use.3,4 

Pharmacies in the US frequently remove drugs from the 
drug manufacturer’s packaging to repackage the product 
into multi-dose, plastic vials made from polyethylene 
terephthalate (PET) or polypropylene (PP) that are 
generally blue, green, or amber in color. This enables 
pharmacies to precisely follow customized physician orders 
(i.e. a doctor’s precise prescriptions for an individual). An 
infrastructure dedicated to filling prescriptions into these 
multi-dose vials, in the form of semi-automated and fully-
automated equipment located within the pharmacy or in 
central-fill and regional-fill locations has made this the 
predominant method for dispensing prescriptions by US 
pharmacies.  

Consequently, much of the labeling information that is 
provided to US patients is produced by the pharmacy and 
regulated by the State Boards of Pharmacy. Auxiliary 
warnings, also called prescription warning labels (PWLs), 
are “small colored stickers placed adjacent [emphasis 
added] to the drug label on a prescription bottle” by 
pharmacy personnel.5-9 Label placement, the information 
contained within, and even the information relative to the 
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specific drugs, are not uniformly standardized or 
required.6,10 Decisions regarding their application and use 
are, instead, left to the discretion of the pharmacist. That 
said, because they are intended to highlight information 
critical to the safe use of medications, it is important that 
patients heed the information they contain.6,9 

Research focused on varied aspects of auxiliary labels 
generally concludes their performance is sub-optimal. 
Numerous researchers suggest that patients at risk for low 
literacy have varying difficulties with these labels.1,5,6,11-13 
Shiyanbola et al. concluded patients with poor health 
literacy were less likely to attend auxiliary warning 
information than those with higher health literacy scores.6,9 
Davis et al. expanded understanding of how those with 
poor literacy struggle with these labels, concluding patient 
comprehension of warning labels was associated with 
health literacy scores (i.e. patients with low literacy had 
lower comprehensions of label messages).11,12 Labels 
redesigned by Locke et al. which were tested by English-
speaking, minority populations resulted in better rates of 
comprehension when compared with existing warnings.5 
Additionally, the team found a statistically significant 
association between higher levels of education/higher 
literacy scores and better interpretation of label 
messages.10  

Wolf et al. investigated how 500 adult patients interpreted 
auxiliary labels comprised of varying treatments (available, 
standard warnings; warnings with simplified text; and plain 
language icons which were developed with patient 
feedback).13 Available, standard warnings were correctly 
interpreted with significantly less frequency than either the 
simplified text or the plain language icons that were tested 
(p<0.001), leading the research team to conclude that the 
use of simple, explicit language on warning labels would 
increase understanding among patients and that there is a 

need to “promote patient-centered prescription labeling 
practices.”  

Findings such as these have encouraged researchers and 
standards bodies to call for a revised approach to 
prescription labeling in the US.2,6,13-15 Heeding the call of 
Wolf’s team to develop patient-centered recommendations 
for improvement, Shiyanbola et al. qualitatively 
investigated new label designs developed by their research 
team.6,13 The team explored both the message content 
(wording) and formatting of the messages. 
Recommendations for label improvement included: the use 
of bigger and bolder fonts, highlighting of warning 
instructions and placement on the package front. They 
concluded that even the redesigns proposed by the team 
needed further work to enhance the clarity and 
understandability of label information.6,7 Conclusions 
drawn by the Shiyanbola team are well-aligned with 
recommendations made by Bailey et al. after their systemic 
review of 31 articles comprised of research on how to 
improve prescription labeling for patient use.7,15 
Recommendations suggested that the use of “plain 
language, improved formatting and organization and more 
explicit instructions” would enhance patient 
comprehension.7 

A second systematic review of the literature conducted by 
Wali et al. bolstered the importance of revising the 
approach to labeling.16 They reviewed literature that 
investigated how interventions impacted medication 
knowledge and adherence among participants with low 
health literacy. Final analysis of 47 articles published 
between 2004 and 2015 demonstrated “significant 
improvement in knowledge in 27 of 37 interventions and a 
significant improvement of adherence in 19 of 26 
interventions”, leading researchers to suggest that 
interventions designed in support of those with poor health 

Table 1. Seven sections contained within USP<17> Prescription Container Labeling – Prescription Container Label Standards to Promote 
Patient Understanding 

1. Organize the prescription label in a patient-centered 
manner  

Organized in a way that best reflects how patients seek and understand.  
Feature only the most important patient information needed for safe and 
effective use. 

2. Emphasize instructions and other information 
important to patients 

 

3. Simplify language 
Clear, simple, concise and familiar language should be used. Use common 
terms and sentences without medical jargon.  

4. Give explicit instructions 
Clearly separate dose and timing to explicitly convey the time persions of the 
day. E.g. “1 tablet in the morning and 1 tablet in the evening” rather than “1 
tablet twice a day” Avoid ambiguous directions such as “take as directed”  

5. Include purpose for use 
Purpose should be included (if in Rx unless patient prefers it not).  Use simple 
terminology related to purpose (e.g. for “high blood pressure” rather than “for 
hypertension.”  

6. Limit auxiliary information  

Auxiliary information present should be evidence based in simple explicit 
language presented in a standardized manner and critical for patient 
understanding and safe use. Use icons only where adequate evidence is 
present for improved understanding. Applied consistently and does not 
depend on individual practitioner choice.  

7. Address limited English proficiency  
Patient’s preferred language, where possible in redundant English, Drug name 
shall be in English for use by Emergency personnel  

8. Improve readability  

Adequate contrast, Simple uncondensed fonts with adequate kerning, 
Appropriate sentence case, Adequate font size, Adequate leading (space 
between lines), White space to distinguish different sections, Horizontal 
positioning of text, No truncation or abbreviation, Limit use 
colors/highlighting, Separate lines to distinguish dosing, Provide alternative 
access for visually impaired patients and services or direct to patient 
alternative access 
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literacy improve both patient knowledge and medication 
adherence.  

The growing body of findings and urgings from the research 
community have prompted the United States 
Pharmacopeial Convention (USP) and the National 
Association of Boards of Pharmacy (NABP) to work to 
develop patient-centered standards for prescription 
container labels with the intention of improving the 
understanding of label information.6,17 The USP General 
Chapter <17>, Prescription Container Labeling, published in 
the USP 36-NF31, became an official standard on May 1, 
2013, and was revised in May 2014 to include guidance 
regarding enhanced accessibility for visually impaired 
patients.17 The document’s intention is to “provide a 
universal approach to the format, appearance, content and 
language of instructions for medicines in containers 
dispensed by pharmacists”.18 

The Chapter contains seven directives which are presented 
in Table 1. Although the standard suggests limiting the use 
of auxiliary labels (see Table 1), it indicates that when they 
are used, decisions should come from an evidence-based 
frame. The vast majority of the evidence regarding auxiliary 
labels focuses on late stage information processing; that is, 
research tends to focus on designing message content in 
ways that make it comprehensible by varied audiences. 
Although this is an obvious (and important) aspect of these 
messages, in order for information to be effective, a 
commonly used model originally proposed by Dejoy and 
adapted by de la Fuente postulates that five, serialized 
steps of interaction must occur between the viewer and the 
information (see Table 2).

19,20
 Under this construct, 

information processing occurs in a linear, serialized fashion; 
each step requisite for subsequent steps. As such, if a 
person fails to notice a warning label (early stage 
processing; stages 1 and 2), all further processing is moot; 
the message has failed. In other words, to get to the point 
where you comprehend the message you must first attend 
to it. 

In light of Wogalter et al. research recommending that 
warnings (for any product) be presented in a placement 
where consumers anticipate their presence, and Wolf and 

Davis’ findings that consumers rarely rotate medication 
vials to seek information, the lack of standardized 
placements for auxiliary labels, and the critical information 
that they contain, is concerning.21,22 Laughery and Stanush 
suggest that consumers afford products more serious 
consideration when explicit warning labels are present, and 
that explicit warning labels help consumers to comprehend 
hazards as well as utilize appropriate safety precautions.23 
All of this suggests that when auxiliary labels are used, they 
should be optimized in ways that garner attention, that 
placement in a position that is likely to be noticed is an 
important feature.  

Considering the fact that USP Chapter <17> continues to 
allow for use of auxiliary labels, and indicates that if used, 
they should be used in “evidence based” ways, we 
investigated how their placement on prescription vials 
impacts their ability to garner attention and be read, 
recognized and recalled. Specifically, we investigated 
applying the concept of “interactivity” defined by Hunn and 
Dingus as a warning that “requires physical manipulation” 
in order to accomplish a necessary task with a product, in 
our case, opening the vial, to auxiliary labels.24 Some 
researchers have suggested the noticeability (perception- 
Stage 2 of Table 2) of interactive labels to be their most 
important attribute.25 Specifically, because interactive 
messages (warnings) are more likely to be read, it stands to 
reason that readers are also more likely to comply with 
their instructions.24 The best-known example of an 
interactive warning is a “lock-out tag”. During an activated 
lockout, employees who wish to operate a machine must 
remove a tag prior to unlocking a power source. In other 
words, when lockout tags are placed, switches that control 
critical processes are labeled in such a way that tags must 
be removed prior to reactivation of power. 

We became interested in both how a pharmacist’s 
placement of auxiliary labels (i.e. vertical, horizontal or 
interactive. See Figure 1), impacted the patient’s early 
stage processing of the information they contained (i.e. 
their ability to notice Table 2 Stage 2), and whether or not 
the benefits of interactive warnings found in other fields 
would transfer to the use of auxiliary labels by US 
pharmacists.10,24,25 

Table 2. Serialized information processing model 

 Stage of Processing Descriptions 

Step 1 Exposure (Patients must be exposed to the 
information). 

The information must be available for the consumer to act upon. If, for instance, 
the presence of an allergen is not noted in the labeling present with the product, 
the allergic viewer cannot make an informed decision regarding rejection of the 
therapy  

Step 2 Perception (Patients must perceive or notice the 
information using one of their senses). 

The consumer must perceive the message using one or more of their five senses. 
In the previous case, the consumer must direct their gaze to the auxiliary labels 
that highlights the presence of the allergen. 

Step 3 Encodation (Patients must devote cognitive resources 
to the signal brought in through the eyes to convert the 
external signal into an internal one for interpretation by 
the brain) 

The external signal captured by the eyes is converted into an internal impulse 
that can be processed by the brain. If inadequate cognitive resources are 
available (e.g. the viewer is multitasking and cannot devote sufficient cognitive 
resources to the conversion/processing), the signal will fail. 

Step 4 Comprehension (Patients must understand what has 
been presented) 

If the allergen message is in a language that is unfamiliar to the viewer, at a 
reading level beyond their comprehension, or a symbol that they find confusing, 
the message will fail. 

Step 5 Execution (Patients activate the motor system to act on 
the information) 

After processing the signal fully, the viewer activates their motor systems to 
execute on decision making. The action that they execute may (or may not) be 
congruent with what the label attempts to communicate. For example, the 
viewer may realize that there is an allergen present that is potentially harmful to 
them, but that the benefits of taking the product outweigh the risk and dose 
themselves with the product. 
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The aim of this study was to objectively characterize how 
auxiliary label placement (three treatments- vertical, 
horizontal and interactive. See Figure 1) impacts early stage 
information processing (attention; Table 2, Step 2). 

 
METHODS 

Testing was conducted in accordance with procedures 
approved under MSU (Michigan State University) SIRB #11-
1207. A written consent process was employed, and 
participants were tested at the Packaging HUB (Human 
Factors, Universal Design and Biomechanics) laboratory on 
the campus of MSU.  

Subject Recruitment  

A total of ninety-six participants were tested comprised of 
two age groups, “older” (50+) and “younger” (18-29). Age 
groups were selected based on the work of Sundar et al. 
which examined the effect of color of auxiliary labels on 
their ability to garner attention using eye tracking, which 
identified significant differences in the information search 
behaviors used by these populations.26 Older participants 
were recruited through email advertisement and word of 
mouth utilizing local churches and service clubs (e.g. 
Kiwanis) in the Mid-Michigan area (US). Younger adults 
were recruited via email and word of mouth through 
university networks. To be eligible to participate in the 
study, subjects needed to be: 18-29 years of age or over 50 
years of age, administer their own medications and have 
transportation to campus where the study took place. 
Subjects were excluded if they were legally blind or wore 
hard contact lenses (which had the potential to interfere 
with eye tracking).  

After written consent was obtained, participants were 
characterized using a basic demographic survey. 
Additionally, their near-point visual acuity was assessed 

using a Dow Corning Opthalmics’ card capable of measuring 
visual acuity from 20/20 to 20/120. Participants were then 
characterized using the Rapid Estimate of Adult Literacy in 
Medicine- Revised technique, (REALM-R), a shortened 
version of REALM.27 The shortened version is a word 
recognition test consisting of 11 items (two unscored) 
commonly used to identify people at risk for poor health 
literacy whose first language is English. A participant 
receiving a score of 6 or less is characterized as “at risk.” 

Stimulus Materials 

Standard amber vials in a 60 Dram size were outfitted with 
a push and turn closure (Owens-Illinois, OH). Each trial was 
comprised of a single vial containing an auxiliary label in 
one of the three placements (interactive, horizontal or 
vertical- See Figure 1) in addition to a white pharmacy label 
created by the campus pharmacy. Each participant viewed 
all three placements one at a time, participating in a total 
of three trials. All auxiliary labels were 7 cm x 1 cm with 
black font on yellow background. To alleviate any potential 
effects related to message content, messages were chosen 
from those utilized in US pharmacies after they were 
evaluated with a Flesch Reading Ease test. This evaluation 
tool is imbedded within Microsoft Word and provides a 
measure of reading difficulty of a message for English 
speaking adults. According to the original article by Flesch, 
a range of 60 to 70 is regarded as “standard difficulty;” 
more current interpretations of this result suggest 
messages scoring in this range to be easily understandable 
by 8th and 9th graders.28,29 The three common medication 
warnings selected for use which had identical Flesch scores 
(66.7; See Figure 2) were: (1) ‘SHAKE WELL AND KEEP IN 
THE REFRIGERATOR’; (2) ‘WARNING: USE THIS DRUG ONLY 
AS DIRECTED’; and (3) ‘DO NOT DRIVE WHILE TAKING THIS 
MEDICATION’ 

Figure 1. Placement of auxiliary warning labels on push and turn closure vial 
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In order to avoid potential confounds with run order, a 
carefully devised counterbalanced, incomplete block design 
was employed. The three selected messages were crossed 
with placement (vertical, horizontal, interactive- see Figure 
1) for a possible nine combinations (3×3). However, to also 
control for potential effects of run order, a total of 36 
subjects (9×4×1) were needed to satisfy the blocked 
counterbalanced design in this incomplete block approach. 
Figure 2 depicts the scheme that was used for identification 
of treatments by subject.  

 Eye-Tracking Test: Eye-tracking was conducted using a 
mobile eye-tracker (Applied Science Laboratories; Boston, 
MA). A customized calibration board (See Figure 3) was 
used to calibrate each participant by instructing them to 
direct their gaze to multiple, different points spread across 
the likely range of gaze. The board was specifically created 
with our research in mind. Calibration dots were 
concentrated in areas where the gaze was likely to be 
directed based on the task at hand. Using this technique, 

the gaze trail was calibrated to a predetermined visual 
plane while incorporating the unique biology of the 
individual (e.g. eye shape) in order to obtain greater 
accuracy of gaze tracking. During the calibration process, 
each participant was asked to look at a calibration dot on 
the right side of the calibration board followed by its 
doppelganger partner on the opposite side of the board. 
After directing the participant to view seven dots spread 
throughout the calibration board, they were also asked to 
turn their head slight to the right, and then, look at dots on 
left, right, top and bottom side of the plane. This process 
was repeated until the calibration was accurate; accuracy 
was tested by asking participants to direct their gaze to 
calibration dots scattered throughout the board, verifying 
the proximity of their gaze.  

After calibration, the researcher instructed each participant 
using the following trigger script: “I will give you three 
packages, each of which contains a vial. When you get 
these packages, I would like you to open the package and 

Figure 2. Counter balancing scheme 
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then take out the vial and open it as you usually would. 
Imagine that this medication is new to you, and you just 
obtained it from the pharmacy”. A series of three pharmacy 
bags were handed to the participant one at a time; each 
bag contained a single trial comprised of one of the three 
placements so that each participant provided one 
observation on one of each treatment type (i.e. horizontal 
placement, vertical placement and interactive placement). 
Opening time was not prescribed. The dependent variable 
“total time spent on auxiliary warning label” represents the 
(summed) amount of time the eyes were recorded in the 
zone comprising the warning label; this value was 
calculated for each of the three placements (horizontal, 
vertical or interactive) for each subject. The “time to first 
hit” represents the time that elapsed before the subject’s 
eye entered the zone which defines the auxiliary label. We 
also analyzed the auxiliary label in binary fashion, 
specifically, whether or not the subject’s gaze was directed 
to the information in the warning label at all (y/n).  

Recall Test: Once a participant had viewed all three vials, 
the eye tracker was removed, and tests of ‘recall’ and 
‘recognition’ were conducted. During the ‘recall’ test, 
participants were provided a blank sheet of paper and 
asked to write down everything that they could recall from 
the eye tracking test. The dependent variable for the test of 
recall was categorized in binary fashion (recalled yes/no); 
analysis was conducted as follows. Free recall responses 
were reviewed post-hoc and recorded in three columns of 
the spreadsheet: (1) specific to information content 
(positively for that placement if they said something about 
the message contained in a specific placement for that 

participant-e.g. “I remember one said store in the 
refrigerator”); (2) specific to the placement (e.g. I 
remember there was a label across the bottom of the vial); 
and (3) generally, if the treatment had triggered either of 
the first two categories affirmatively (i.e. the subject 
remembered the information from a placement and/or the 
position of the label).  

Recognition Test: Immediately after completing the recall 
test, participants were handed a diagram comprised of six 
auxiliary label messages (three of which they had viewed 
and three which they had not- See Figure 4). They were 
asked to indicate the three messages that they had just 
viewed by circling them on the sheet (a test of recognition).  

As with the recall, the recognition response analysis was 
coded as: correctly identified as seen, or correctly rejected 
as not seen or the corollary of each.  

Statistical analysis 

Statistical analysis of the data was conducted in SAS 
(Version 9.2, SAS institute Inc., Cary, NC). The data 
contained two types of response variables, continuous and 
binary. Different models were fitted for each response 
variable and the type of fitted model was chosen based on 
the type of response variable in the model.  

We evaluated three response variables collected with the 
eye tracker. Namely: 

 The time participants spent attending the auxiliary 
warning label (in seconds, a continuous variable) 

 The probability of noticing the auxiliary warning label 
yes/no (probability of binary variable) 

 The time it took to first hit the auxiliary warning label 
(in seconds, a continuous variable) 

The total time spent on a zone was analyzed by fitting a 
linear mixed model using PROC MIXED in SAS. The effect of 
label placement, age and gender and their interactions 
were fitted as the fixed effects in the model. The effect of 
subjects was accounted for as a random effect in the 
model. The model initially included health literacy and 
number of prescription drugs per day, however, none of 
these variables had a significant effect on the response 
variable based on Type 3 test p-value (p>0.05), hence, they 
were dropped from the model. Visual inspection of 
residuals and Shapiro-Wilk test indicated that the data was 
not normally distributed. The data was log transformed to 
meet the normality assumption in the analysis and then 
back-transformed for presentation herein. 

Figure 3. Customized calibration board 

Figure 4. The diagram of recognition test 
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When the eye tracker registered any time in an auxiliary 
label placement zone (horizontal, vertical or interactive), 
data related to that placement was coded as a yes (‘1’). To 
test for significant effects, the response variable, the 
probability of noticing a zone, was modeled as a binary 
response. This was analyzed by fitting a generalized linear 
mixed model using PROC GLIMMIX in SAS. Auxiliary 
warning label placement was modeled as the fixed effects 
and subject effects were accounted for by fitting subject as 
a random effect in the model. Of the tested effects, only 
placement suggested evidence of significance based on a 
Type 3 test p-value (p>0.05). Thus, the final model included 
only the fixed effect of placement. 

The time to first hit the auxiliary warning label (after log 
transformation to fulfill normality assumptions) was 
analyzed by fitting a linear mixed model using PROC MIXED 
in SAS. Age group and sex were included in the model 
initially but were dropped because these variables did not 
improve the model fit based on Type 3 test p-value 
(p>0.05). Thus, only auxiliary label placement was included 
in the model.  

The model was fitted using a generalized linear mixed 
model. A binary distribution with logit Link function was 
used to model the probability of recalling the test by the 
subjects. In addition to auxiliary label placement, age group 
and sex were included in the model at the beginning stage 
of analysis but did not yield evidence of significant 
differences at alpha=0.05, so these were removed from the 
final model; placement was included as results suggested 
its significant effects (p=0.0021). Similar to the rest of the 
models, subject-to-subject variations were accounted by 
the random effects in the model. Pairwise comparisons 
were conducted using Fisher’s LSD at alpha=0.05. 

Recognition was tested in the same fashion as recall test. 
The effect of health literacy, number of prescription drugs 
per day, and age were included in the model at the 
beginning stage of analysis, but all of them were dropped 
because the effects did not show evidence of significance 
to model fit based on Type 3 test p-value (p>0.05). Pairwise 
comparisons (row comparisons) were conducted using 
Fisher’s LSD at alpha=0.05. 

 
RESULTS  

Participants 

Ninety-six participants were recruited. Sixty-five were 
included in the analysis (42 females and 23 males). From 
the 96, 28 were excluded because the viewing angle of vial 
handling occluded tracking of the eye for significant 
portions of the testing, and three were excluded because of 
difficulties associated with the computer files. Of the 
participants included in the analysis (see Table 3), the older 
group (50+) was comprised of 34 participants (aged 50-86, 
Ave. 59.12, SD 8.22 years); 21 were female (aged 50-86, 
Ave. 58.10, SD 8.56 years) and 13 male (aged 50-75, 60.77, 
SD 7.44 years). There were 31 in the younger group (Ave. 
23.68 , SD 3.31 years); 21 were female (aged 18-29, Ave. 
22.76, SD 3.23 years) and 10 male (aged 20-29, 25.60, SD 
2.62 years). Table 3 characterizes participant frequency age 
group, sex and measured near-point visual acuity.  

Health literacy and visual acuity 

None of the participants were indicated to be at risk for 
poor health literacy according to our REALM-R testing. That 
is, they scored at a 6 or below when reading aloud the 9 
scored words associated with healthcare which are dictated 

Table 3. Characterization of Participant Population by Age Group, Sex and Measured Near-Point Visual Acuity 

 Young adults (18-29) Older adults (50+) Total 

Sex    

Female 21 (67.7 % of those 18-29) 21 (61.8% of the 50+ group) 42 (64.6% of Total) 

Male 10 (32.3% of those 18-29) 13 (38.2% of the 50+ group) 23 (35.4% of Total) 

Totals by sex and age 31 (47.7 % of Participants were 18-29) 34 (52.3% of Participants were 50+) 65 

Visual acuity    

20/20 15 (48.4% of those 18-29) 10 (29.4% of those 50+) 25 (38.5% of Total) 

20/30 12 (38.7 % of those 18-29) 15 (44.1% of those 50+) 27 (41.5% of Total) 

20/40 2 (6.5% of those 18-29) 4 (11.8% of those 50+) 6 (9.2% of Total) 

20/50 2 (6.4% of those 18-29) 3 (8.8% of those 50+) 5 (7.7% of Total) 

20/60 and below 0 2 (5.9% of those 50+) 2 (3.1% of Total) 

Totals by visual acuity and age  31 (47.7% of Participants were 18-29) 34 (52.3% of Participants were 50+) 65 

Table 4. Eye tracking results for all response variables 

  Vertical Placement Horizontal Placement Interactive Placement 

The total time (seconds) spent on the auxiliary label 
when placed in different orientations (seconds) 

0.18; SD 0.035
a
 0.27; SD 0.037

a
 0.96; SD 0.13

b
 

Interpretation Total time viewing warnings- Among those that saw the warning labels, participants spent significantly longer (0.96 seconds viewing 
labels that were placed in the interactive placement than either of the other two placements (0.27 seconds for those placed horizontally and 0.18 
seconds for those placed vertically); difference- at 95% confidence is indicated by the differing superscript letter (a versus b). There was no evidence 
of a difference when the total time spent on vertical and horizontal placements were compared to one another (as indicated by the same letter, b) 

The time to first hit of the auxiliary label (seconds) 6.24; SD 1.12
a
 4.43; SD 0.72

a
 4.55; SD 0.63

a
 

Interpretation Time to first hit- There was no evidence that the placement of label information (vertical, horizontal or interactive) impacted the time 
that it took to locate the information among those that did see it (as indicated by the same letter 

a
) 

Probability of noticing a zone (proportion of those 
registering time in the zone of interest) 

0.60; SD 0.069
a
 0.78; SD 0.055

b
 0.90; SD 0.038

b
 

Interpretation of Probability of noticing a zone- Significantly more participants viewed the label placed interactively (90%) and horizontally (78%) 
than those placed in the vertical format (60%).  These comparisons were statistically significant at a 95% confidence interval (as indicated by the 
differing superscripts 

a
 and 

b
. There was no evidence of a difference when performance of horizontal 78% and interactive (90%) were compared. 

* Row pairwise comparison was conducted at alpha=0.05 within each of the three dependent variables of interest. 
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by the test. This was likely due to the recruiting techniques, 
which heavily leveraged organizations in close proximity to 
campus.  

Eye-Tracking: As mentioned in the methods, the effect of 
placement (vertical, horizontal and interactive) was 
assessed for its impact on three dependent variables (See 
Table 4: the total time that participants spent viewing a 
specific auxiliary label, the probability of noticing the 

auxiliary label (i.e. that the information in the auxiliary label 
was seen at all), and the time it took them to until their 
eyes first fixated the information on the warning. A 
summation of the analysis for all dependent variables 
related to the eye tracking methods with statistical 
comparisons are presented in Table 4.  

The total time spent on an auxiliary warning label, based on 
placement: Pairwise comparisons yielded no evidence of 

Figure 5. The result of the back-transformed least square means of total time spent a zone 
Comparisons were conducted at alpha=0.05 (95% Confidence) and differences are indicated as different superscripts 

(avsb) 

Figure 6. The result of the back-transformed least square means of probability of noticing auxiliary warning label Comparisons 
were conducted at alpha=0.05 (95% Confidence Interval) and differences are indicated as different superscripts (avsb) 
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significant differences on the total time spent on the 
vertical placement when it was compared with the time 
spent on the horizontal placement (See Figure 5). However, 
analyses suggested statistically significant differences in the 
total time spent when the horizontal and interactive 
placements were compared (P<0.0001), and when the total 
time spent on the vertical and interactive formats were 
compared (P<0.0001). This suggests that subjects spent 

more time viewing auxiliary label information when it was 
placed in an interactive placement compared with the time 
that was spent on either of the other placements. 

The probability of noticing the auxiliary warning label: 
yes/no (probability binary variable): Comparisons of the 
vertical placement and the horizontal placement (See 
Figure 6) suggested significant differences in the probability 
of information being viewed by participants based on 

Figure 7. The result of the back-transformed least square means of time to first visual hit Comparisons were 
conducted at alpha=0.05 (95% Confidence Interval) and differences are indicated as different superscripts (avsb) 

Figure 8. The result of the back-transformed least square means of recall test 
Comparisons were conducted at alpha=0.05 (95% Confidence) and differences are indicated as different superscripts (avsb) 
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placement (P=0.038). Comparison of the vertical placement 
and the interactive placement, also suggested evidence of 
significant differences (P=0.0003). However, when the 
horizontal and interactive were compared, no evidence of 
difference was apparent (p=0.065). 

The time to first hit the auxiliary warning label (continuous 
variable): The dependent variable, time to first hit, was 
analyzed for each auxiliary warning label placement using 
Gazetracker software. 

There was no evidence of a significant effect, that is, among 
participants who viewed the respective treatments, no 
difference was evident in the time it took to notice each 
(See Figure 7). 

Tests of recall and recognition 

A summation of the analysis for all dependent variables 
related to both tests of free recall and recognition is 
presented in Table 5. Pairwise comparisons were 
conducted using Fisher’s LSD.  

Statistical analysis of the data related to free recall (See 
Figure 8) suggested that the subjects more frequently 
recalled information appearing in interactive placements 
than those appearing in vertical placements (p<0.0001). 
Likewise, subjects were more likely to recall information in 
the interactive placement than horizontal placements 
(P=0.0009). Statistical significance of difference was not 
evident when the horizontal placement and the vertical 
placements were compared. 

Participants correctly recognized information that 
appeared in the horizontal placement more often than the 
information appearing in a vertical placement (p=0.0189) 
(See Figure 9). Further, participants recognized the 
warnings appearing in an interactive placement more 
frequently than those in vertical placements (P=0.0153). 
However, there was no evidence that recognition rates 
were influenced by whether a message appeared in the 
horizontal or interactive placements. 

 
DISCUSSION 

The only references we found specific to placement of 
auxiliary labels both come from Shiyanbola’s team (6, 7). In 
2014, Shiyanbola’s team suggested that auxiliary labels are 
generally placed in a vertical placement when they state 
that these warnings are typically placed “adjacent” to the 
pharmacy label (6). Their 2016 publication makes a formal 
recommendation for having auxiliary labels on the front of 
the package because their enhanced placement provides 
“enhanced importance” to the patient (7). Early stage 
processing (attention), a prerequisite to comprehension, 
receives little objective investigation in the body of work 
which investigates auxiliary label performance. 

Work presented here provides objective evidence, as 
mandated by USP <17>, for cases where pharmacists do 
choose to use auxiliary labels. Specifically, from an 
information processing model perspective (see Table 2), it 
is likely that when auxiliary labels are applied vertically, the 
label is predestined to fail when those that don’t actively 

Table 5. Statistical analysis of recall and recognition test 

 
Vertical  
Placement 

Horizontal 
Placement 

Interactive  
Placement 

Recall of Information Content 
 Coded as “1”: recalled information related to content  
 Coded as “2”: did not recall information related to content  

1.82; SD 0.39
a
 1.75; SD 0.43

a
 1.52; SD 0.50

b
 

Interpretation of findings related to recall of label information- The closer the average was to two, the less likely the information contained on the 
format was to be recalled; the closer the average was to one, the greater the chances of recall (at 95% confidence- indicated by the difference in letters 

a 

vs
b
).  Participants were statistically, significantly more likely to recall information that was presented in the interactive placement than information 

presented in either vertical or horizontal placements.  There was no evidence of a difference (at 95% confidence) in performance when recall of 
information placed in the horizontal and vertical formats were compared (as indicated by the presence of the same superscript (

a
vs

a
).  

Recall of Warning Placement 
Coded as “1”: recalled information related to warning placement  
Coded as “2”: did not recall information related to warning placement 

1.91; SD 0.29
a
 1.93; SD 0.24

a
 1.83; SD 0.38

b
 

Interpretation of findings related to recall of label position- The closer the average was to two, the less likely participants were to say something about 
the placement of the label in that format; the closer the average was to one, the greater the chances of recalling something about the placement of the 
label (at 95% confidence- indicated by the difference in letters 

a 
vs

b
).  Participants were statistically, significantly more likely to recall labels placed across 

the cap (interactive) than placements that were vertical or horizontal placements.  There was no evidence of a difference (at 95% confidence) in recalling 
that labels were horizontally or vertically placed (as indicated by the presence of the same superscript (

a
vs

a
).  

General recall evaluation (probability) 0.20±0.060
a
 0.29; SD 0.030

a
 0.62±0.068

b
 

Interpretation of findings related to general recall- The proportion of participants that recalled EITHER the information that was contained on the label 
(by format) OR how the label was placed (vertical, horizontal or interactive) is compared at 95% confidence- statistically significant differences are 
indicated by differing letters 

a 
vs

b
).  Participants (62%) were statistically, significantly more likely to recall something labels placed across the cap 

(interactive) than placements that were vertical (20%) or horizontal (29%).  There was no evidence of a difference (at 95% confidence) in recalling that 
labels were vertically (20%) or horizontally (29%) placed (as indicated by the presence of the same superscript (

a
vs

a
).  

Recognition test  
Coded as “1”: correctly recognized message that had been presented  
Coded as “2”: did not recognize warning that had been presented 

1.77; SD 0.58
a
 1.58; SD 0.60

b
 1.51; SD 0.59

b
 

Interpretation of findings related to recognition- The closer the average was to two, the less likely the auxiliary label was to be correctly circled as 
recognized; the closer the average was to one, the greater the chances of correctly recognizing the label from the list (at 95% confidence- indicated by 
the difference in letters 

a 
vs

b
).  Participants were statistically, significantly more likely to recognize labels that had been presented to them in interactive 

placements or  horizontal placements then labels that were shown to them in vertical formats (
a 

vs
b
).  There was no evidence of a difference (at 95% 

confidence) in performance when recognition of labels placed in the horizontal and interactive formats were compared (as indicated by the presence of 
the same superscript (

b
vs

b
). 

* Row pairwise comparisons were conducted at alpha =0.05 



Lee J, Ladoni M, Richardson J, Sundar RP, Bix L. Investigating the efficacy of an interactive warning for use in labeling strategies 
used by us pharmacies. Pharmacy Practice 2019 Apr-Jun;17(2):1463.  

https://doi.org/10.18549/PharmPract.2019.2.1463 

 

www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X) 11 

rotate the vial are never exposed to the information 
provided. By contrast, information that is provided in the 
horizontal and interactive formats are more likely to be 
encountered; evidence presented herein suggests that the 
interactive placement of auxiliary labels (specifically, across 
the cap) is an effective way to garner the attention of both 
younger and older adults.  

Although the interactive format did outperform both 
horizontal and vertical placements in most aspects of the 
study, from a practical standpoint, other factors must also 
be considered. The structural profiles of the vials create a 
situation where messages are “draped” across the 
structure. Although our work suggests enhanced 
noticability of warnings placed in this format, it has the 
potential to interfere with later stages of processing by 
hindering readability of the message. Further, it is 
inevitable that there would be wear to labels that are 
applied in this fashion; as such, it is possible that the 
interactive format would lose functionality with time as it 
was handled again and again. Given that the auxiliary labels 
in horizontal placements frequently provided performance 
results similar to the interactive format, our work bolsters 
the recommendations of other researchers [17] who 
recommend that when auxiliary labels are used (as is 
allowed by USP<17>) they should be applied to the front of 
the vial.  

Limitations 

In order to maximize the accuracy of the tracking, 
participants were limited in the way that they were 
positioned physically. They had to interact and open vials 
within the space that was calibrated in order to not lose 
data. This is, obviously, an artificial environment. Further, 
participants were aware of the fact that we were viewing 
their eye movements as they interacted with the 
prescription vials that were provided; this had the potential 
to influence their behavior significantly. Because we 
focused on early stage processing (attention), we tested 

only brand-new labels. This failed to address real world 
constraints; for example, the wear of messages that would 
inevitably occur should an interactive format be applied. 

 
CONCLUSIONS 

To our knowledge, we are among the first to directly 
measure the attentive behaviors of consumers interacting 
with prescriptions to objectively assess the ability of 
auxiliary labels to garner attention.25 Data and analysis 
presented herein provides evidence which can serve as an 
objective guide for the placement of auxiliary warning 
labels should pharmacists choose to employ them. 
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Abstract  
Background: Hormonal contraceptive pills have evolved as a common form of contraception worldwide. Pharmacists play a vital role in 
providing safe and effective access to these medicines. In many developing countries such as the United Arab Emirates (UAE), these 
medicines are available to the general public without the presentation of a prescription which requires the pharmacist to shoulder 
responsibility by assessing and educating patients to assure their appropriate use. 
Objectives: To evaluate community pharmacists’ current practice of dispensing and counseling on hormonal contraceptives 
Methods: Simulated patient methodology was used in this study. A single simulated patient visited community pharmacies requesting 
an oral contraceptive as per a preplanned scenario. Information from the visits were recorded on a data collection form including: 
pharmacist assessing patient eligibility to take hormonal contraceptives, selecting the appropriate oral contraceptive, providing 
complete counseling on how to use the pill, adherence, missed dose handlings and side effects of the medication. The Pharmacist was 
prompted by the simulated patient to provide the information if they did not provide spontaneous counseling. The quality of 
pharmacists’ counseling was rated and consequently coded as complete, incomplete or poor. 
Results: A total of 201 community pharmacies were visited. More than 92% of the pharmacists did not ask the simulated patient any 
question to assess their eligibility to use contraceptives. Twenty three pharmacists (11.4%) selected the proper product. One hundred 
seventeen (58.2%) of the pharmacists provided spontaneous counseling on how to use the pill, 17 of them had their counsel rated as 
complete, but none of the pharmacists provided spontaneous counseling regarding adherence or side effects of the medications. On 
prompting, 10 pharmacists (12%) provided complete counseling regarding how to use oral contraceptives, 14 pharmacists (7.0%) 
provided complete counseling on adherence and missing dose handling and five pharmacists (2.5%) provided complete counseling 
about expected side effects.  
Conclusions: Pharmacists’ practice regarding hormonal contraceptive dispensing and counseling was suboptimal in this study. Areas 
needing intervention were related to pharmacist assessment of eligibility for oral contraceptive use, choice of optimal oral 
contraceptive for patient-specific co-morbidities and provision of adequate counseling regarding proper use, adherence and missed 
dose handlings. 
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Quality of Health Care; Patient Simulation; United Arab Emirates 

 
INTRODUCTION 

In 1999, the Center for Disease Control and Prevention 
(CDC) considered family planning as one of the greatest 
achievements in public health in the 20th century.1 Family 
planning allows families to attain their desired number of 
children and determine the spacing of pregnancies.2 A 
variety of contraception methods are available; hormonal 
and non-hormonal. Over 100 million women worldwide are 
using oral hormonal contraceptive pills, a combination of 
the synthetic estrogens and progestin, or the progestin only 
pills, making “The Pill’’ the most common form of 
contraception in western countries.3 Oral hormonal 
contraceptives are above 99% effective in preventing 
pregnancy with perfect use, are convenient and their effect 
is reversible. In addition, oral contraceptives have 

numerous non contraceptive health benefits including 
improving regulation of menstruation and reducing the risk 
of endometrial, ovarian and colon cancers.4 Despite the 
contraceptive and non-contraceptive benefits of hormonal 
contraceptives, surveys from around the world have 
reported that as many as 60% of their users report irregular 
use due to fear of side effects, which would result in 
unintended pregnancy.5 Less common side effects of 
hormonal contraceptives include an increased risk of 
venous thromboembolism and breast cancer 
development.6 Common reported side effects by users of 
these products include headache, mood changes, nausea 
and breast discomfort which mostly improve by the second 
or third cycle of use.6 Studies have found that the lack of 
appropriate counseling regarding proper use and expected 
side effects of these medications is a leading cause of their 
incorrect use, premature discontinuation and missing dose 
mishandling leading to failure of the regimen and possibly 
increased side effects.7 

The World Health Organization (WHO) developed the 
Medical Eligibility Criteria for contraceptive use a 
classification of risks posed when hormonal contraceptives 
are used.8 Women, who smoke, are obese, who have a 
family history of coronary artery disease, are over 35 years 
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of age, or those with concomitant disease states, including 
hypertension, diabetes, hyperlipidemia and migraine, have 
been shown to be at significantly greater risk of side effects 
when compared with healthy women, Additionally, the use 
of certain drugs like rifampin and some antiepileptic agents 
can potentially compromise hormonal contraceptive 
efficacy, thus, a thorough patient history should be 
obtained when initially selecting a hormonal contraceptive 
for an individual patient and periodic evaluation is required 
thereafter.8 

Pharmacists have a vital role in educating users of 
hormonal contraceptives on their appropriate use and on 
the importance of adherence to their regimen. This will not 
only increase access to these medicines in timely manner 
and reduce cost; it will also mitigate several risks, including 
side effects and drug interactions.9 They are also well 
positioned as the most accessible healthcare providers for 
the provision of contraceptive services.9,10 In these services, 
the pharmacist obtains patient’s relevant medical and 
medication history, assesses her pregnancy status, and 
performs blood pressure measurement. Based on the 
results of these screenings, the pharmacist makes a 
decision to dispense the medication or refer the patient to 
physician for further evaluation. If a product is dispensed, 
the pharmacist must provide proper counseling and discuss 
patients’ questions.11 

Studies were cited from the United States and United 
Kingdom where protocols and programs are implemented 
for pharmacist prescribing of contraceptives; they 
concluded that trained community pharmacists could 
effectively screen women for safe use of hormonal 
contraceptives and select the appropriate products for 
them.12,13 On the other hand, studies from developing 
countries concerning pharmacists’ involvement in 
hormonal contraceptives reflected minimal assessment and 
suboptimal screening for the safe use of the products by 
the patients and inadequate provided counseling.14-17 

In the UAE, while a prescription is not required to purchase 
oral contraceptive pills in Dubai and the northern emirates 
(i.e. Sharjah, Ajman, Umm Al Quwain, Ras Al Khaimah and 
Fujairah) it is required in Abu Dhabi. A search of the 
published literature in the UAE showed there were no 
published studies to evaluate the pharmacists’ practice on 
dispensing hormonal contraceptives in the UAE. Therefore, 
the main aim of this study was to evaluate hormonal 
contraceptive practice related to dispensing and counseling 
provided by community pharmacists in the UAE. Simulated 
patient also called ‘mystery shopper’ methodology is a 
research method whereby a researcher or a lay person is 
trained to act according to a pre-determined scenario 
designed to represent a patient with a specific condition. As 
the health professionals do not know they are dealing with 
a simulated patient, they offer usual, unexceptional care to 
the simulated patient.18 Simulated patient methodology 
has been described as the ‘gold standard’ of clinician 
performance measurement due to its advantages of driving 
valid and reliable outcomes that are difficult to achieve by 
any other method in pharmacy practice research.19 As our 
goal was to evaluate community pharmacists’ current 
practice on dispensing and counseling of patients on 
hormonal contraceptives it was considered that simulated 

patient methodology would be best to evaluate this 
practice in a non-biased objective manner. More specific 
objectives were: to evaluate pharmacists’ assessment of 
the patients’ eligibility for safe use of hormonal 
contraceptives by obtaining a relevant patient medical 
history, to evaluate pharmacists’ dispensing decision of 
selecting the proper product for the patient condition, and 
to evaluate pharmacists’ counseling regarding how to use 
the medication, adherence and expected side effects 
issues. To our knowledge, this was the first study to use the 
simulated patient methodology to evaluate hormonal 
contraceptive dispensing practices and counseling by 
community pharmacists in the UAE.  

 
METHODS 

Study design and setting 

Community pharmacies in the UAE were visited by a single 
simulated patient who was the master’s student between 
March and May 2018. The pharmacist in charge / manager 
was contacted by one researcher a few weeks before the 
visit and informed him/her that a simulated patient would 
visit their pharmacy in the following weeks. They were 
informed about the purpose of the study but without 
disclosing the time of the visit, and then their verbal 
consent was obtained. Independent and franchised chain 
pharmacies were included in the study. In the UAE, the law 
mandates that a licensed pharmacist be on the premises 
whenever the pharmacy is open, assistant pharmacists and 
trainee pharmacists work behind the counter as well, but 
as per regulation this should be only under a licensed 
pharmacist supervision, however, to insure that only 
pharmacists were included in this study, the simulated 
patient requested to speak to the pharmacist particularly.20 
In Abu Dhabi the simulated patient presented the 
pharmacist with a prescription of progesterone-only pill, 
which was the product of choice to be recommended for 
the pre-determined scenario. Consenting pharmacies were 
visited by the researcher simulated patient to meet one 
pharmacist from each pharmacy and posed as a simulated 
patient acting according to a standardized scenario. As a 
prescription was needed in Abu Dhabi, it was obtained 
from a gynecologist practicing in the emirate for the 
purpose of our research. The physician was not reimbursed 
for this. So that Abu Dhabi was not excluded from the 
study, it was best seen to obtain the prescription and 
present it to the community pharmacist so assessment of 
the pharmacist handling of the encounter was carried out. 
Comparisons were conducted between the outcomes of 
encounters when the pharmacists were and were not 
presented with a prescription.  

To minimize potential biases associated with missing 
information (both omissions and distortions), the simulated 
patient immediately recorded the data after she exited the 
pharmacy using a standard checklist (data collection form). 
Audio recording was not sought in this study as the 
pharmacists in charge/manager did not approve this, which 
could have jeopardized response. 

The Scenario  

In preparation for the visits, the simulated patient had a 
two - hour training session by one of the research team 
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members who had experience in this type of research 
methodology. The training included role play between the 
investigator and the simulated patient. Guidance on how to 
interpret and document data after the encounter with the 
pharmacist was also provided to the simulated patient. 

This scenario involved a 30 year old woman who presented 
to the community pharmacists with a request: “I need a 
contraceptive pill, can you recommend one, please?” The 
woman, who was otherwise healthy, had a history of 
migraine with aura that was diagnosed since years (Online 
Appendix 1: Simulated Patient Scenario). Migraine with 
aura is common in women at a fertile age and is considered 
category 4 in the WHO Medical Eligibility Criteria for 
combined hormonal contraceptive (CHC) use due to its 
unacceptable health risk and hence, they should not be 
used.8 Progestin only containing products (POP) are 
considered a safe alternative for CHC in these patients.21 
The pharmacist was expected to obtain patient’s medical 
history by asking the relevant questions and recommends a 
POP to the simulated patient and then counsels her 
regarding how to use the pills, the importance of 
adherence and missing dose or late dose handlings 
followed by proper counseling regarding common side 
effects. This scenario was standardized for all the visits, 
with the simulated patient being instructed not to give 
additional information other than what the pharmacist 
asked for, and not to lead the pharmacist into asking 
questions. If the pharmacist failed to ask the appropriate 
questions or provide the desired information, the 
simulated patient would then prompt the pharmacist by 
asking for the information, details of the scenario are 
available in Online Appendix 1: Simulated Patient Scenario. 

Pilot Study  

A small pilot study consisting of 10 pharmacy visits was 
conducted to assess the feasibility of the study. No 
amendments were done to the scenario as the pilot study 
did not reveal any need for scenario modification. The pilot 
sites were excluded from further visits, and results of the 
pilot study were not included in final data analysis. 

Data Coding 

The quality of information provided by the pharmacist to 
the simulated patient (whether spontaneous or prompted) 
on all items related to provision of counseling was rated 
based on a coding scheme: Complete=3, Incomplete=2, 
Poor or incorrect information provided by the 
pharmacist=1. 

The members of the research team held several meetings 
after data collection to agree on what constituted a code 
considering the NHS contraception guide on POP (Online 
Appendix 2), so the coding was consistent and reliable.22  

Sampling   

This was an observational study where representativeness 
is more important than large sample size; stratified 
convenient sampling technique was used to ensure 
representativeness. The local business directory, the yellow 
pages, was used to obtain the contact details and locations 
of community pharmacies in the UAE. Community 
pharmacies were stratified by emirate, then pharmacies 
from each emirate (stratum) were conveniently sampled 

and contacted to obtain consent to participate in the study. 
The total number of community pharmacies in the UAE is 
2000 according to a 2010 estimate.23 One tenth the 
number of pharmacies were visited: Abu Dhabi 42 (20.9%), 
Dubai 46 (22.9%), Sharjah 63 (31.3%), Ajman 15 (7.5%), 
Umm Al Quwain 12 (6%), Ras Al Khima 9 (4.5%) and 
Fujairah 14 (7%), to give 201 pharmacies located in the 
seven emirates.  

Reference of Assessment  

Items on the data collection form (Online Appendix 3) were 
derived from the “Standard Procedures Algorithm for 
Oregon RPh Prescribing of Contraceptives” and other 
studies looking at hormonal contraceptive dispensing 
practices.11,14,24,25 As per the procedures algorithm, the 
pharmacist was expected to obtain the patient’s medical 
history, pregnancy status, medication use, and blood 
pressure reading prior to dispensing the hormonal 
contraceptive, based on the results of these screenings, if 
the pharmacist decides to dispense the product, then they 
counsel the patient regarding proper use of the pills and on 
adherence and expected side effects. 

Assessing: pharmacist assessment of the simulated 
patient’s eligibility for safe use of hormonal contraceptives: 

1- Obtaining patient’s medical history regarding: age, 
smoking status, regularity of the menstrual cycle, 
presence of abnormal vaginal bleeding or chronic 
diseases such as diabetes. They also needed to rule out 
contraindicating conditions such as migraine with aura, 
uncontrolled hypertension, thromboembolic disorders, 
coronary heart disease, liver disease and breast cancer. 

2- Screening for pregnancy status: to exclude pregnancy 
(e.g. a recently-performed negative urine pregnancy 
test, recent delivery, miscarriage or breast feeding, 
date of last menstruation). 

3- Screening for medication and supplement use: To 
exclude significant drug-drug interactions with 
medications such as antibiotics e.g. rifambicin and 
anticonvulsants e.g. carbamazepine, phenytoin and 
phenobarbital.  

Managing: Making a dispensing decision by selecting the 
progestin only contraceptive as the simulated patient has a 
condition of migraine with aura.  

Counseling: The pharmacist should provide counseling on: 

1- How to use the pill, when to use the pill and whether 
or not to take it with food. The pharmacist should 
explain according to the stage of menstruation cycle 
when the pill should be initiated; if there is a need for 
the use of an extra contraception until the pill becomes 
effective. 

2- The importance of adherence and what to do in the 
case of a missed dose. The pharmacist should explain 
that a pill that is more than 12 hours late is considered 
a missed dose and the user should use extra 
contraception for the next two days.  

3- The pharmacist should mention common side effects, 
like irregular vaginal bleeding (spotting) so the user can 
take sensible precautions. 
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Data Analysis 

Data were analyzed using the SPSS version 19 (Chicago, IL). 
Duration of simulated patient encounter in each pharmacy 
visited was the only continuous variable collected. To these 
data normality of distribution was tested using the values 
of mean, mode, median, skewness and kurtosis. Descriptive 
analysis was employed for normally distributed data. 
Additionally, inferential analysis was performed by 
calculating the duration 95% confidence interval to 
compare between Abu Dhabi pharmacies encounters and 
other emirates. Other variables in this study (e.g. 
characteristics of pharmacists) were categorical and 
therefore chi-square or Fisher’s exact test were employed 
depending on the results’ frequencies. Significant 
differences were based on two-tailed testing with p<0.05. 

Ethical Considerations  

Approval to conduct this research was sought from the 
Research Ethics Committee at Ajman University. Reference 
No: F-H-18-02-03. 

 
RESULTS  

Of the 235 pharmacies contacted, 201 community 
pharmacies agreed to participate in this study and were 
later visited by the simulated patient. None of the 
simulated patient visits were excluded.  

Among the participating pharmacists, 60% (n=121) were 
females. More than half of the pharmacies (56%) were 
located in the northern emirates, while 20.9% were in Abu 
Dhabi and 23% in Dubai. The majority (64%) were chain 
pharmacies. The number of staff on duty during the visits 
was one pharmacist in 25% of the pharmacies (n=50), two 
pharmacists in 55% of the pharmacies (n=110) and three or 
more in 20% of the pharmacies (n=41).  

More than 92 % (n=185) of the pharmacists did not ask the 
simulated patient any questions upon her request for an 
oral contraceptive. Only a few questions (1 to 3) were 
asked by a small number of pharmacists: seven pharmacists 
asked the simulated patient about possible pregnancy, six 
pharmacists asked about regular menstruation, two 
pharmacists asked about the presence of chronic illnesses 
and one pharmacist asked about medications or 
supplements used currently by the simulated patient. 
Female pharmacists were more likely to ask question, 
Fisher’s exact two tailed test was used and revealed a 
p=0.0095.  

In this study 65 pharmacists (32%) dispensed POP for the 
simulated patient, however, 42 of those pharmacists were 

in Abu Dhabi where a prescription was provided to the 
pharmacists as it was required by the health authority in 
that emirate; so actually only twenty three pharmacists 
(11.4%) made the correct dispensing decision and selected 
POP for the simulated patient, five of them were from 
Dubai and 18 were from the northern emirates. Without 
considering pharmacies in Abu Dhabi, a correct dispensing 
decision was not significantly different between chain and 
independent pharmacies using Fisher’s exact test 
(p=0.5552). 

One hundred and seventeen pharmacists (58%) provided 
spontaneous counseling on the use of the oral 
contraceptives, 17 of which were rated as complete, 71 
were rated as incomplete and 29 as poor. None of the 
pharmacists provided spontaneous counseling on the 
importance of adherence or missing dose handlings or side 
effects of the medications.  

On prompting, the quality of the pharmacists’ counseling 
on the three aspects: how to use the pills, adherence and 
missing dose handling and side effects was as follows: 12% 
of the pharmacists provided complete counseling on the 
proper use of the pills, only 7% of the pharmacists provided 
complete counseling and education regarding adherence 
and action plan for missing doses, and around 3% of the 
pharmacists provided complete counseling on the expected 
side effects. These included mood swings (36%), weight 
gain (23%), acne (18%), depression (9%), headache (8.5%) 
and irregular bleeding (1%). Some pharmacists (4.5%) 
stated there were not any side effects caused by these 
medications. Table 1 shows more details on the quality of 
pharmacists’ counseling. 

Results of the bivariate analysis showed independent 
relationship of encounter duration and counseling on how 
to use the medication, medication adherence and missing 
dose handling (p values ranged from 0.1220 to 0.3685). 
Table 2 shows more details. There was no significant 
association between pharmacist counseling (how to use the 
pill, adherence and missing dose handling and side effects) 
and the different characteristics of the community 
pharmacies/ pharmacists. The mean duration of the visit 
was six minutes, with a range of 3 -10 minutes. The time 
spent showed to be normally distributed for all visited 
pharmacies. Because visits to Abu Dhabi pharmacies 
provided the pharmacists with prescription, less time was 
expected to be spent in the pharmacies. In fact significant 
differences in the durations were observed between Abu 
Dhabi pharmacy visits (4.6; SD 0.5 min) and the rest of 
emirates (6.3; SD 0.3 min). 

Table 1. Quality of pharmacists’ counseling -prompted 

Item Poor Incomplete Complete Total 

Quality of pharmacists’ counseling on how to use the pill 34(40.4%) 40(47.6%) 10(12.0%) 84 (41.7%) 

Quality of  pharmacists’ counseling about adherence and missing doses 95(47.3%) 92(45.8) 14(7%) 201 (100%) 

Quality of pharmacists’ counseling about side effects 126 (62.7%) 70 (34.8%) 5(2.5%) 201 (100%) 

Table 2. The independent relation between the duration of encounters > 6 minutes or ≤ 6 minutes and community pharmacists’ 
complete counseling. 

Pharmacist Practice Significance of the Duration of Encounter 

Overall counseling                                          Fisher's exact test p=0.1526 

Counseling on how to use the pills             Chi-square- p=0.2339 

Counseling on adherence                                Chi-square p=0.1220 

Counseling on side effect                               Fisher's exact test p=0.3685 
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DISCUSSION 

This study revealed that there is substantial room for 
improving pharmacist dispensing and counseling regarding 
oral contraceptive use among female users in the UAE. The 
findings will help to recognize areas needing intervention 
and further development. In Abu Dhabi a prescription was 
provided to the pharmacists as it was required by 
regulation; unfortunately, pharmacists dispensed the 
prescription without much patient questioning. Overall 
none of the pharmacists conducted a systematic medical or 
medication history checking, which could present 
unacceptable health risks to the patient.  

Our findings were comparable to findings in a study from 
Brazil that also used simulated patient methodology where 
more than 90% of the participating pharmacists did not ask 
the simulated patient any questions before dispensing the 
oral contraceptives, a few pharmacists provided counseling 
when dispensing the medications, which was rated as poor 
by the evaluators.14 In a study from Iran using the same 
methodology, about 41.43% pharmacists did not ask the 
simulated patient any questions, and none of the 
pharmacists asked questions about blood pressure or 
medication history of the patient before dispensing, more 
than 40% of the pharmacists did not provide any 
counseling, and overall the counseling quality was rated as 
poor.17 Also, cross sectional studies from Mexico and 
Thailand, found that a significant proportion of pharmacists 
did not ask any questions to women before dispensing oral 
contraceptives.15,16 The limited evidences from developing 
countries concerning pharmacists’ involvement in 
hormonal contraceptives reflected infrequent collection of 
patient medical history and limited engagement in patient 
counseling.14-17 

In our study, even when the simulated patient indicated to 
the pharmacists that she suffers from migraine with aura, 
most pharmacists were oblivious that combined hormonal 
contraceptives were contraindicated in women with 
migraine due to the estrogen content. In a meta-analysis it 
was suggested that women with migraine have an 
increased risk of hemorrhagic stroke when using CHC.26 
Another study has shown that the likelihood of developing 
an ischemic stroke in combined hormonal contraceptives 
users with a history of migraine was approximately eight 
fold higher than that in women without migraine.27 Most 
pharmacists failed to recognize and discuss this condition-
drug interaction thus failed to make the correct dispensing 
decision to select POP to the simulated patient. In 
agreement with our results, studies from Iran and Brazil 
showed that most of the pharmacists failed to discuss drug 
interactions with the patient when they asked for oral 
contraceptives.14,17  

When it came to assessing patient counseling by the 
pharmacists, it was found that more than half of the 
pharmacists provided spontaneous counseling to the 
simulated patient regarding how to use POP, however, the 
simulated patient had to prompt all the participating 
pharmacists for information regarding counseling on 
adherence, missing dose action plan and expected side 
effects.  

The overall quality of the counseling was poor. Studies have 
well established that a thorough patient counseling on 
hormonal contraceptives regarding how to take the pills, 
steps to be taken when missing a pill or more, the use of 
backup methods, and the expected adverse effects, are 
important to achieve desired outcomes, improve 
adherence to the pills, and enhance safety and patient 
satisfaction with pharmacists’ services.28 Provision of 
information about side effects is specifically associated with 
improved outcomes.28 For instance when the pharmacist 
counsel the user about the manageable side effects such as 
headache, mood changes, nausea, breast discomfort and 
irregular bleeding, the user can use sensible precautions 
when possible and better cope with them and eventually 
improve adherance.6 

Our findings can be attributed to several factors; the 
culture has an impact when it comes to this matter as 
contraception is considered a sensitive and a private 
subject especially when a male pharmacist is serving a 
female patient. In this study, it was noticeable that mostly 
female pharmacists attempted to obtain the medical 
history of the simulated patient by asking a question about 
pregnancy status and regular menstruation, this finding 
was also reported in a related study.17 Moreover, the lack 
of privacy induced by the absence of designated 
consultation areas in most of the pharmacies might have 
hindered proper pharmacist-patient interaction, in a study 
by Hasan, participants highlighted the need for a private 
room for counseling as community pharmacies in the UAE 
lack these facilities.29 Studies from neighboring countries 
have also reported similar findings; 50% of respondents 
stated that the lack of privacy in the pharmacy was a 
barrier to seeking the community pharmacist’s help.30 
Another factor is related to work force as community 
pharmacies in the UAE employing on average 2.6 full-time-
equivalent (FTE) pharmacists 74% employing around three-
quarters of the pharmacies dispensed fewer than 100 
prescriptions and responded to fewer than 100 requests for 
over-the-counter medicines per day.29 World Health 
Organization core health indicators (2002) estimated the 
number of pharmacists per 10000 population in the UAE is 
to be four pharmacists,31 Another study demonstrated that 
there were workforce-related conditions resulting generally 
in shortcomings in the quality of community pharmacy 
services in the UAE.32 

Other possible reasons for our findings could be inadequate 
training of pharmacists concerning this issue, unlike it is in 
some developed countries. For example, in the USA the 
Accreditation Council for Pharmacy Education (ACPE) 
mandates that the pharmacy colleges must ensure that 
graduates are competent to provide patient-centered care 
with proper assessment and counseling.10 In the USA, 
Gardner et al. found that trained community pharmacists 
can efficiently screen women for safe use of hormonal 
contraceptives and select appropriate products. Both the 
women seeking contraceptives and the pharmacists were 
satisfied with the service, and women were willing to pay 
for them.12 Pharmacists who wish to participate in these 
practices must first complete the necessary training 
seminars mandated by their state and work under 
Collaborative Prescribing Protocol.12 Studies from the UK 
aimed to evaluate community pharmacists delivering oral 
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contraception service concluded that trained pharmacists 
under Patient Group Direction Protocol (PGD) were 
clinically competent to provide oral contraceptives in the 
community settings and served users were largely satisfied 
and had valued the service highly, in particular, the 
convenience, anonymity, drop-in system, long opening 
hours and lack of waiting time.13,33 In the UK for 
pharmacists to provide contraception service, they have to 
complete an MSc module on oral hormonal contraceptive 
services and work through the PGD. In the UAE there are 
no protocols recommended by pharmaceutical authorities 
or other organizations that mandate community 
pharmacists to screen for the safe use of hormonal 
contraceptives, and counseling women regarding their 
correct use. In the UAE, the local regulatory bodies require 
an internship for the purposes of obtaining a license to 
practice pharmacy, however, these programs need 
improvements to be more structured and have specific 
learning objectives that include hormonal contraceptive 
services. Many steps could be taken to improve hormonal 
contraceptive practice in the UAE such as utilizing the 
successful international models and implementing 
protocols and tools like patient assessment checklists and 
the use of patient information leaflets. 

Study limitations 

In this study, only one simulated patient carried out all 
visits to the pharmacies, the use of a single simulated 
patient is strength in this study in terms of consistency, 
standardizing the approach and eliminating inter-rater 
variability.34 The lack of audio recording could be a 
limitation as the simulated patient depended on memory 
to document the interaction with the pharmacist; however, 
to overcome this limitation, the simulated patient recorded 
the details of the visit immediately after exiting the 
pharmacy. The subjectivity in the simulated patient 
evaluation of the counseling by the pharmacist is inherently 

there, however, to minimize possible biases in simulated 
patient’s evaluation, the simulated patient received 
rigorous training and the research team agreed on how to 
rate the counseling and on what constituted a code as 
complete, incomplete or poor. 

 
CONCLUSIONS 

Pharmacists’ practices regarding oral contraceptive 
dispensing and counseling were suboptimal in the study. 
Pharmacists failed to assess the simulated patient for the 
safe use of oral contraceptive with inconsistent collection 
of patient history, improper selection of the product for the 
simulated patient’s condition and the poor quality of 
information given to the simulated patient. Efforts are 
needed to improve hormonal contraceptive dispensing 
practices in community pharmacies in the UAE to promote 
their rational and effective use. Improving pharmacist’s 
patient - centered role by means of training and education, 
and designing guidelines in regards to the dispensing and 
use of hormonal contraceptives are essential. Future 
research could look at the kind of interventions specifically 
designed to improve this practice. 
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Abstract  
Background: Fixed-dose drug combinations (FDCs), are combinations of two or more active drugs in a single dosage form. Despite the 
advantages obtained from the use of these agents, there is increasing evidence questioning the rationality of several FDCs found in 
pharmaceutical markets-especially those in developing countries like Nigeria.  
Objectives: To describe the availability of FDCs in drug retailing outlets located in Kaduna Nigeria, and to assess FDC registration status 
and inclusion on national and international essential medicines lists (EMLs). Rationality of selected FDCs was also assessed.  
Methods: A cross-sectional survey was carried out from June to September 2018 in 60 registered pharmacies and patent medicine 
shops selected through multi-stage sampling. A data collection form was used to obtain information on the generic names and 
strengths of the active ingredients of the FDCs, their country of manufacture and evidence of registration with the Nigerian drug 
regulatory agency. To assess rationality, a scoring rubric developed from earlier studies was used. Data collected was coded and 
entered into a Microsoft excel 2016 spreadsheet for analysis. Descriptive statistics (frequencies and percentages) were used to report 
the data collected.  
Results: FDCs encountered included 74 oral tablets/capsules, 52 oral liquids and 23 topical semi solids. Majority of the available FDCs 
were registered by Nigerian drug regulatory agency (91.5%), although only 8.5% and 6.5% in total were included on the Nigerian EML 
and the WHO model list respectively. Of the 99 FDCs assessed for rationality, 58 (58.6%) were found to be rational. Irrational FDCs 
included drugs acting on the respiratory tract (29.3%), analgesics (26.8%) and anti-infectives (22%). 
Conclusions: A wide variety of FDCs were available in the study area, even though not all of them were rational. There is an urgent 
need for policy makers within the country to develop better detailed guidelines for FDC registration. 
 

Keywords 
Drug Combinations; Drug Therapy, Combination; Medication Adherence; Developing Countries; Nigeria 

 
INTRODUCTION 

Fixed-dose drug combinations (FDCs), are combinations of 
two or more active drugs in a single dosage form.1 Several 
FDCs currently exist, but some of the more common 
combinations available include antibiotics, analgesics, 
antihypertensives, antidiabetics and drugs acting on the 
respiratory tract.2-4 The use of these drugs may offer 
several benefits to patients including reduced cost of 
treatment, and improved health outcomes from 
pharmacotherapy.5-7 Since many patients with chronic 
diseases like hypertension and diabetes will often require 
pharmacotherapy with multiple agents.6 For these patients, 
FDCs have the potential to simplify treatment regimens, 
increase adherence and improve patient outcomes.6-7 
Furthermore-when used to treat infectious diseases, FDCs 
can increase the efficacy of drug treatment by broadening 
spectrum of activity.8 

FDC use is also associated with several problems.1,8 Some 
of these disadvantages include difficulty with dosage 
alterations-as the dose of one drug cannot be altered 
without changing the dose of the other. Other potential 

problems can be caused by the different pharmacokinetics 
of the constituent drugs, increasing the chances of 
unfavorable drug interactions & adverse drug effects. For 
antibiotic FDCs especially, the use of one or more broad 
spectrum antibiotics in combination can also cause serious 
problems for patients’ e.g. antibiotic associated diarrhea 
and increased risk of developing resistance to one or more 
antibiotics.8 

One of the major issues with FDCs is the issue of 
rationality.1,9 For an FDC to be considered rational, the 
drugs in the combination should act by different 
mechanisms and not have increased toxicity when 
combined. In addition, their pharmacokinetics must not be 
widely different.1 Several studies from parts of Asia and 
Latin America have shown that many FDCs are not rational, 
and the government of some countries have banned 
several FDCs.2,4,9-11 FDC combinations so far been found to 
be problematic include several containing antibiotics, 
cough and cold medicines, antidepressants, Non-Steroidal 
Anti-inflammatory Drugs and antipsychotics.10-14  

There is currently no published data on FDC availability and 
rationality in Nigeria. Therefore, this study was designed to 
describe the availability and assess the rationality of 
selected FDCs available in drug retailing outlets in Kaduna 
state, Nigeria. In addition, FDC inclusion on the 6th edition 
of the Nigerian essential medicines list and the 20th edition 
of the World Health Organization (WHO) model list of 
essential medicines were also assessed.15,16 
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METHODS 

Ethical Considerations 

Ethical approval was obtained from the human research 
ethics committee of Ahmadu Bello University; (Approval 
number: ABUCUHSR/2018/UG/008). No information that 
could be used to identify the visited premises was 
collected, and the study did not involve any patient 
contact.  

Study Sites 

The study was carried out in Kaduna state-the fourth 
largest state-by land mass- in Nigeria. The state has 23 local 
government areas and a population of over six million 
inhabitants-according to 2006 official census figures.17 The 
state contains three major urban areas: Kaduna metropolis, 
Kafanchan and Zaria.18 Because over 95% of all the 
registered pharmacies in the state are located within two 
of these areas-Kaduna metropolis and Zaria, this study was 
carried out in those areas.19 

There are two types of retail drug outlets within Nigeria-
community pharmacies and patent medicine stores. 
Community pharmacies are run by pharmacists, while 
patent medicine stores are operated by Patent and 
Proprietary Medicine Vendors (PPMVs). PPMVs are 
individuals without formal training in pharmacy who are 
allowed by law to sell pharmaceutical 
products/medicines.20 They were initially established by the 
Nigerian government, to improve access to medicines in 
communities with limited access to essential health 
commodities. However they now co-exist with, and are 
suspected to even outnumber registered community 
pharmacies within the country.20 This study was carried out 
in both types of outlets. 

Study design and sampling method 

A cross-sectional survey was carried out from June to 
September 2018 in selected pharmacies and patent 
medicine stores. 

Multi-stage sampling was used to select pharmacies and 
patent medicine stores to be visited. Given the large size of 
Kaduna metropolis, it was divided into two major areas- 
Kaduna north and Kaduna south. These two areas plus Zaria 
town were then subdivided into ten major suburbs each, 
making a total of 30 suburbs. Registered pharmacy 
premises in the state were then classified based on their 
locations into one of these 30 suburbs. One pharmacy 
premise was then randomly sampled from each group-
making a total of 30 pharmacies. There is currently no 
similar list of registered patent medicine shops in the state, 
so convenience sampling was also used to select one 
patent medicine store from each suburb-also making 30 
patent medicine stores. All sampled pharmacies and patent 
medicine stores were eligible to participate if they were 
willing to allow the researcher access to their shops. If not, 
they were excluded and another pharmacy/ patent store 
randomly selected. 

Data collection instrument 

A form was designed to collect the data. The form collected 
data on: the dosage form of the FDC; Generic names and 
strengths of the active ingredients; country of manufacture 
and evidence of registration with the Nigerian drug 
regulatory agency –the National Agency for Food and Drug 
Administration and Control (NAFDAC). 

Data collection 

Shop owners or other personnel working in the visited 
premises were initially approached and informed about the 
objectives of the study. Afterwards, their permission was 
sought to collect data from their shops. If they agreed, the 

Table 1. Scoring rubric used to assess rationality 

Item How it was assessed Scoring 

Registration status of API(s) NAFDAC Drug registration 
database was checked 

Depending on the number of drugs in the FDCs. 
If two, score 0.5 each for each drug listed on the NAFDAC drug 
database, if three score 0.33 each, and so on. . Exclude drugs 
not used singly from this analysis 

FDC listing in Nigerian or WHO 
Essential Medicines List 

Manual check of both lists 
 

If listed in only one Essential Medicines List (Nigerian /WHO 
model list), score half but if both, score 1 

Efficacy of API Check of relevant drug 
monograph on Medscape or 
drugs.com 

Depending on the number of drugs in the FDCs. 
If two, score 0.5 each for each drug as long as there is evidence 
of its efficacy. If three, score 0.33 each, and so on. Exclude drugs 
not used singly from this analysis 

Efficacy of the FDC Search of the online database-
drugs.com  

If there is a monograph for the FDC-score 1, otherwise score 0. 

Pharmacokinetics Check for interactions using the 
online Medscape drug 
interaction checker,  

If favorable
*
- score 1. If unfavorable, score -1 and if none, score 

0. 

Pharmacodynamics Standard Pharmacology 
textbooks 

If FDC components have similar mechanism of action, score 0 
but if their mode of action is different, score 1 

Advantage of reduced dose Relevant drug monograph on 
Medscape or drugs.com 

Depending on the number of drugs in the FDCs. 
If two, score 0.5 for each API that is used at a lower dose than 
usual. If three, score each reduced dose API 0.33 and so on. 

Advantage of convenience  If the pill count/ dose of FDC is less than taking the individual 
components singly, score 1. If not, score zero 

* Drug interactions were only checked for active ingredients. We defined favorable PK interactions as situations where one AI had 
beneficial effects on another by prolonging one of its PK parameters. 
API: Active Pharmaceutical Ingredient; FDC: Fixed Dose Combination; WHO: World Health Organization; NAFDAC: National Agency for 
Food and Drug Administration 
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researcher identified medication containing more than one 
active ingredient and collected relevant information from 
the drug packaging. Only drugs containing at least one 
known active pharmaceutical ingredient for which there 
was some evidence of efficacy were included in the study. 
On this basis, multivitamin, nutraceutical and herbal FDC 
formulations were excluded. In addition, data was also not 
collected for other categories of FDCs including parenteral 
fluids and inhalers/aerosols. Data was only collected once 
for each FDC combination, so even if the same combination 
was produced/marketed by a different pharmaceutical 
company, data was not collected again. 

Data analysis 

Data collected was coded and entered into a Microsoft 
excel spreadsheet for analysis. Descriptive statistics 
(frequencies and percentages) were used to report the data 
collected.  

To check if a particular FDC was present on the Nigerian 
essential medicines list (6th Ed, 2016) or the World Health 
Organization (WHO) model list of essential medicines (20th 
Ed, 2017), a manual search of both lists was carried out. 

To assess rationality, a scoring rubric was developed from 
checklists used in earlier studies by Dalal et al. and Shah et 
al.4,11 After modification, the final checklist contained eight 
items, each of which could be scored a maximum of one 
mark-making eight the highest achievable score by any 
FDC. See Table 1 for further details of the scoring rubric. 
Things assessed by this rubric included: the NAFDAC 
registration status of each Active Pharmaceutical Ingredient 
(API) in the FDC and whether the pharmacodynamics and 
pharmacokinetics of the active ingredients in the FDC were 
favorable. We also assessed whether there was any 
evidence for the efficacy of the FDC, which we defined as 
the presence of a monograph on the FDC on either 
drugs.com or Medscape stating that the FDC could be used 
to treat/manage one or more conditions.  

To decide on a cutoff value for rationality, seven FDCs 
included on both the Nigerian and the WHO model 
Essential Medicines Lists (EMLs) were assessed using the 
scoring rubric, and their average score (5) chosen as the 
cutoff. 

 
RESULTS  

A variety of FDCs (n=153) in different forms were available 

at the visited outlets. The number of active pharmaceutical 
ingredients in these FDCs ranged from two to six (Table 2). 
Majority of the FDCs were manufactured in Nigeria (36.6%) 
and India (33.6%), while the others were produced in other 
countries including the United Kingdom, France, Egypt and 
others 

Available FDCs could be classified into several 
pharmacological classes. The analgesics contained at least 
one Non-steroidal anti-inflammatory drug (NSAID), while 
anti-infectives were mostly antibiotic combinations, and a 
few anti-malarial drugs.  

Majority of the oral solid fixed-dose combinations were 
antihypertensives and anti-infectives (Table 3). Similarly, 
over half of the oral liquid FDCs were drugs acting on the 
respiratory tract-especially cold and cough preparations. 
Most of the topical semi-solid FDCs encountered were anti-
infective drugs containing antibiotic, antifungal and 
corticosteroid combinations. 

Majority of the available FDCs were registered by the 
Nigerian drug regulatory agency. However, less than 10% of 
them in total were found to be included on either the 
Nigerian essential medicines list or the WHO model list of 
essential medicines (Table 4). 

Rationality was assessed for all of the oral tablets (n=74) 
and selected oral liquid FDCs (n=25) encountered. The 
other liquid FDCs that were not assessed either also came 
in oral tablet forms (i.e. they had already been evaluated), 
or they were FDCs acting on the gastrointestinal or 
respiratory tracts that contained more than two APIs that 
could not be used individually for treatment. 

Using a cut-off mark of five out of the total score of eight, 
62% (n=46) of the available oral solid FDCs and 48% (n=12) 
of oral liquids were found to be rational. Of the 41 FDCs 
found to be irrational, Drugs acting on the respiratory tract 
(n=12), analgesics (n=11) and anti-infectives (n=9) were the 
most implicated FDC drug classes. 

 
DISCUSSION 

The aim of this study was to describe the availability of 
fixed-dose combination products sold within the studied 
areas and to assess the rationality of selected FDCs. Study 
findings showed that there were a wide variety of FDCs 
available in the study areas. While majority of the FDCs 

Table 2. Available FDCs in Surveyed Outlets 

Dosage form No of FDCs available; n (%) No. of APIs present Average no of APIs 

Oral tablets/Capsules 74(48.4) 2-4 2.2 

Oral liquids 52(34) 2-6 3.1 

Topical semi-solids 23(15) 2-5 3 

Injectables 2 (1.3) 2 2 

Pessaries 2 (1.3) 2-3 2.5 

Table 3. Pharmacological Classes of the Available FDCs 

Pharmacological Class 
Oral tablets 

n (%) 
Oral Liquids 

n (%) 
Topical semi-solids 

n (%) 
Injectables 

n (%) 
Pessaries 

n (%) 

Anti-hypertensives 19 (25.7) 0 0 0 0 

Anti-infectives 18 (24.3) 11 (21.2) 14 (63.6) 02 (100) 02 (100) 

Drugs acting on the respiratory tract 06 (8.1) 29 (55.8) 0 0 0 

Anti-diabetics 06 (8.1) 0 0 0 0 

Others (Contraceptives and centrally acting drugs) 05 (6.8) 0 0 0 0 

Drugs acting on the gastrointestinal Tract 04 (5.4) 09 (17.3) 0 0 0 
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were registered with the Nigerian drug regulatory agency, 
some of the combinations were found to be irrational. 

Several studies have reported that FDCs are widely 
available in several countries including India and Nepal, as 
was the case in this study. Similarly, the most common 
pharmacological classes encountered, number of APIs and 
dosage forms of available FDCs in this study all followed 
similar trends to the results reported in these studies.3,4,11 

Most of the FDCs encountered during this study were 
registered by the Nigerian drug regulatory body, even 
though quite a few of them were found to be irrational. In 
contrast, studies from other parts of the world have 
reported fairly high numbers of unregistered FDCs within 
their pharmaceutical markets.10,13,14 Although FDC 
registration is important, this is however not as important 
as the need to develop definitive criteria to register these 
drugs. While regulatory authorities in developed countries 
have recognized the importance of FDCs, and developed 
specific guidelines for their registration and control, this is 
not the case in some developing countries.4,10,21 Results 
from this study also seem to suggest that Nigeria might be 
one of these countries.  

Essential medicines are drugs rationally chosen to satisfy 
the health care needs of the majority of the population.22 
These drugs are included on essential medicines lists, and 
have sufficient scientific data supporting their use. Less 
than 10% of the available FDCs in this study were included 
on either the Nigerian or WHO model essential medicine 
lists. This is very similar to results from other studies on this 
topic, that have all reported that only around 10% or less of 
the FDCs in their studies could be found on the EMLs of 
their specific countries or on the WHO model list.3,4,11 

Of the 99 drugs assessed for rationality in this study, over 
half of them were found to be rational. Majority of these 
rational FDCs were antihypertensives and antidiabetics. 
Several antihypertensive FDCs offer better blood pressure 
control and improved patient medication adherence when 
compared with free drug combinations.7,23 Furthermore, 
antihypertensive FDC use may also reduce the occurrence 
of adverse effects associated with treatment.23 In the same 
vein, oral antidiabetic FDC use by patients is associated 
with lower health care costs, better patient compliance and 
a higher likelihood of HbA1c goal attainment.5,24 

Conversely, Majority of the irrational FDCs in this study 
were drugs acting on the respiratory tract, analgesics and 

anti-infectives. Other studies that have assessed FDC 
rationality have also reported problems with several FDCs 
within those drug classes.4,11,12 Studies by Roy et al. and 
Shah et al. have all reported that substantial proportions of 
FDCs acting on the respiratory tract are not rational.12 
Similar problems have been reported with anti-infective 
FDCs, with several researchers questioning the 
pharmacological and therapeutic basis for several antibiotic 
containing FDCs.12,14 In addition, even though this study did 
not assess the rationality of encountered topical FDCs. 
Many of the most common type of topical FDCs in our 
study (FDCs containing antibiotics, antifungals and 
corticosteroids) have also been reported to be irrational, 
and several of them have been banned by the Indian 
government.25,26 

Limitations of this study include the nature of the sampling 
technique used. While we tried to cover as wide an area as 
possible, we cannot be sure that we didn’t inadvertently 
miss some available FDCs. In addition, this study was 
carried out in only one state within the country, and may 
not be fully generalizable to others. Finally, we can also not 
totally rule out the possibility that our scoring rubric and 
selected cut off score of five might have over or 
underestimated actual FDC rationality. 

 
CONCLUSIONS 

In conclusion, a wide variety of FDCs were available and 
most of them were found to be registered by the Nigerian 
drug regulatory agency. Only a few of the available FDCs 
were included in the essential medicine lists of Nigeria and 
that of the WHO, and several FDCs were found to be 
irrational. Findings from this study suggest that there is an 
urgent need for policy makers and drug regulatory 
authorities within the country to develop better detailed 
guidelines governing the registration of FDCs, and ensure 
that FDCs are only registered if there is sufficient data 
supporting their effectiveness and safety. 
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Abstract  
Background: The role of Drug Information Center (DIC) in a health-care setting has increased tremendously owing to the high influx of 
pharmaceutical molecules that pose serious challenges to physicians. DIC promotes rational prescribing behavior among physicians, 
leading to better patient outcome. 
Objectives: This study aimed to explore information-seeking behaviors and awareness of physicians regarding DIC services in the 
Kingdom of Saudi Arabia. 
Methods: A cross-sectional study was conducted among physicians working in government and private sectors between June to 
November 2018 by using an 18-item electronic anonymous questionnaire. Descriptive and inferential statistics were performed using 
IBM SPSS (Version 21). A P-value of <0.05 was taken as the level of significance between responses. 
Results: In total, 500 questionnaires were distributed among the included hospitals, and only 254 physicians (response rate: 50.8%), 
including 193 males (76%), participated in the study. The majority of participants (n = 83, 32.7%) had more than ten years of 
experience, and many of the respondents (n=131) worked as residents. Most of the physicians (62.9%) were aware of their 
institutional DIC. UpToDate was the most preferred drug information database among physicians. Regarding the improvement 
required in the DIC services, most of the physicians (23.6%) opined that the contact details should be available in all clinical wards. 
Conclusions: Only 10% of the respondents were not aware of the presence of DIC at their institution. The UpToDate online drug 
information database was the most frequently used database by the physicians. Our findings showed that there is a need for 
conducting educational programs for physicians regarding DIC services. Such an attempt can increase the frequency of drug-related 
queries and promote patient safety. 
 

Keywords 
Drug Information Services; Information Seeking Behavior; Awareness; Physicians; Reference Books; Surveys and Questionnaires; Saudi 
Arabia 

 
INTRODUCTION 

Professionals in clinical care experience information 
paradox but find it time-consuming to search and appraise 
scientific evidence.

1
 Such professionals can take the help of 

Drug Information Centers (DICs) that provide unbiased and 
factual drug information, focusing on Patient-Oriented 
Evidence that Matters (POEMs).2-4 The POEMs strategy is 
based on the following three criteria: 1) it addresses a 
question that physicians encounter; 2) it measures the 
outcomes that physicians and their patients care about 
such as symptoms, morbidity, quality of life, and mortality; 
and 3) it has the potential to change the way physicians 
practice.5 However, self-reliance on information technology 
has affected the relationship between healthcare 
professionals and DIC personnel. 

A previous study in Saudi Arabia that assessed DIC queries 
of a particular year at a 1400 bed setting revealed that 
merely 24% of physicians consulted DIC pharmacists for 
drug-related queries while the majority (61%) of the 
queries were asked by pharmacists.6 Likewise, a major DIC 
in Iran found that merely 19% queries were asked by 
physicians. Drug reference books, advice from colleagues, 
and scientific papers/journals were reported as the 
frequently utilized drug information resources by 
physicians.7 The brochures of pharmaceutical companies 
was another common source of drug information for 
physicians; however, brochures lacking appropriate 
scientific evidence can also compromise patient safety.8 
Physicians are the first point of contact in clinical care, and 
their acquaintance with evidence-based drug information 
promotes rational prescribing behaviors that eventually 
lead to a better patient outcome.7  

Although the first DIC was established in Saudi Arabia in the 
late 1970s, there is a dearth of empirical evidence pertinent 
to drug information seeking behaviors and acquaintance of 
practicing physicians regarding DICs in Saudi Arabia.6 
Therefore, this study aimed to ascertain information 
seeking behaviors and awareness of physicians regarding 
DIC services. This study also aimed to calculate the average 
ranking of physicians’ opinions regarding the improvement 
of DIC services. The findings of this study will aid in the 
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implementation of awareness and educational programs, 
thus, improving the DIC services, frequency of drug queries, 
and patient safety. 

 
METHODS 

Design and setting 

A cross-sectional survey was conducted between June 2018 
to November 2018 for investigating information seeking 
behaviors and awareness of licensed physicians (working in 
the central, eastern, western and northern regions of the 
Saudi Arabia) regarding DIC services. 

Of the total 415 hospitals (excluding health centers and 
private clinics) in Saudi Arabia, 249 hospitals are managed 
by the Ministry of Health. Almost half of the over 66,000 
physicians in Saudi Arabia work for the Ministry of Health.9 
In addition, it has been estimated that there are 24 
physicians per 10,000 persons. Currently, there are 31 DICs 
in the Saudi Arabia that respond to inquiries from 
healthcare professionals and the public; however, not all 
hospitals in the Saudi Arabia have an operational DIC unit.6 
Moreover, there is a National Drug Information Center 
under the umbrella of the Ministry of Health that aims to 
provide drug-related consultation services through the 
hotline calling service.10  

Data collection and ethical approval 

An 18-item electronic anonymous questionnaire was 
designed based on previous similar studies with some 
modifications.3 A web link of the survey questionnaire was 
distributed to 20 randomly selected group of private and 
government hospitals throughout the Saudi Arabia. In 
order to avoid selection bias, all physicians employed in the 
selected hospitals received an invitation to participate in 
the survey. The study objectives were included on the first 
page of the questionnaire under the consent statement to 
provide general information to the study participants. The 
questionnaire asked questions related to demographics, 
information seeking behaviors, awareness and opinions. 
This non-invasive study was initiated after obtaining 
approval from the Institutional Review Board of King Saud 
Medical City (Reference: H1RI-19-Mar18-01). 

Sample size and statistical analysis 

In order to elicit a response in 33% of respondents 
regarding awareness of DIC, with 95% confidence level, a 
sample size of 335 was estimated. The sample size was 
calculated by an online sample size calculator. Data analysis 
was carried out using the SPSS software, version 21 (IBM. 
Armonk, NY: IBM Corp). Descriptive and inferential 
statistics were used to report the data. The influence of 
gender, experience and designation differences on the 
responses of awareness of hospital and national DIC 
questions was evaluated by performing chi-square test. 

Average ranking  

Ranking questions (physician’s opinion for improving DIC 
services) calculates the average ranking for each answer 
choice in order to determine the most preferred answer 
choice.11 The answer choice with the largest average 
ranking is the most preferred choice.  

The average ranking is calculated as follows: 

Average ranking = (x1w1 + x2w2 + x3w3 ... xnwn)/Total 
response count 

Where, 

x = response count for answer choice 

w = weight of ranked position (weights are applied in 
reverse) 

 
RESULTS  

A total of 500 electronic questionnaires were distributed 
during the study period, and only 254 physicians completed 
the survey, i.e., 50.8% response rate. Majority of the 
respondents (n=193, 76%) were male, whereas one-third of 
the physicians (n=83; 32.7%) had over ten years of clinical 
experience. Nearly half of the respondents (n=131) were 
residents. Of these respondents, 85 (33.5%) and 46 (18.1%) 
were specialists and consultants, respectively. Regarding 
the use of DIC services, 48% of the respondents mentioned 
that they had used DIC services, and more than half of the 
physicians never contacted the DIC for drug-related queries 
during their professional practice. When asked about 
getting orientation from DIC personnel regarding DIC 
services, merely 36.2% of physicians responded positively. 
Moreover, 96 respondents (37.8%) had contacted DIC six 
months before the initiation of this study. Forty-two 
percent of the respondents indicated that they can get the 
required information from drug information databases 
available at their institution; this was the most common 
reason for not contacting the DIC. Other reasons were 
insufficient time (86, 33.9%) and lack of knowledge 
regarding DIC (78, 30.7%). The majority (66.1%) of the 
physicians contacted DIC by telephone, followed by the 
submission of papers or electronic forms (18.1%). The 
summary of these results is listed in Table 1. 

The most frequently utilized DIC service by physicians was 
related to drugs (Table 1). Two-thirds of the queries asked 
by the physicians were related to the dosage and 
administration of drugs, followed by drug-drug interaction 
(58.7%) and adverse drug reaction (37%). Table 1 also 
shows that UpToDate was the most preferred drug 
information database among physicians, followed by 
Lexicomp and Micromedex. Majority of the respondents 
were aware of the existence of DIC at the institutional and 
national levels. Table 2 shows that there is a statistically 
significant difference between the designations of the 
respondents, earlier use of DIC services, received an 
orientation from the DIC pharmacist, and awareness of 
both institutional and national DIC. 

The respondents ranked five opinions for the improvement 
of DIC services. Sixty physicians (23.6%) considered the 
availability of the DIC contact details in all clinical wards as 
the most important area of improvement. Eighty-six 
physicians (33.9%) considered training and orientation 
about DIC services as the most important area of 
improvement. More than half of the physicians (n=137) 
identified the frequent dissemination of recently published 
scientific studies to the healthcare professionals as the 
least important of the suggestions (Table 3). 
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Table 1. Characteristics and information seeking behaviors of physicians included in the survey (N = 254). 

Characteristics N (%) 

Gender  
Male 193 (76) 

Female 61 (24) 

Experience  
Less than 2 years 51 (20) 

2-5 years 65 (25.6) 
6-10 years 55 (21.7) 

Over 10 years 83 (32.7) 

Designation  
Consultant 46 (18.1) 
Specialist  85 (33.5) 

Resident 123 (48.4) 

Region  
Central 174 (68.5) 
Eastern 5 (1.97) 

Western 13 (5.12) 
Northern 62 (24.41) 

Have you ever used DIC services?  
Yes 122 (48) 
No 132 (52) 

Which drug information services you earlier used? (You may select more than one answer)  
Drug-related question 108 (42.5) 

Formulary addition request form 39 (15.4) 
Direct purchase for non-formulary drugs 26 (10.2) 

Approved drug for unapproved indication “Off-label use” request form 33 (13) 
Summary of Product Characteristics  25 (9.8) 

Poison related query 42 (16.5) 
Drug recall 25 (9.8) 

Experimental/Investigational drugs 7 (2.8) 
None of them 102 (40.2) 

Have you ever received orientation from drug information pharmacist/personnel regarding DIC services?   
Yes 92 (36.2) 
No 162 (63.8) 

Did you ask or requested any information regarding any drug from your hospital’s DIC in the last 6 months?  
Yes 96 (37.8) 
No 158 (62.2) 

What are the possible reasons for not contacting DIC for any drug-related query? (Respondents were able to select more than 
one option) 

 

Insufficient time. 86 (33.9) 
There is no DIC in your hospital/institute. 30 (11) 

I can get the information from a drug information database that is available in the hospital/institute. 108 (42.5) 
I do not know how to contact DIC. 78 (30.7) 

I do not know about the scope and services of DIC. 57 (22.4) 
Other * 24 (9.4) 

Do you have access to any electronic drug information database in your hospital (e.g., Micromedex, Lexicomp, UpToDate)?  
Yes  171 (67.3) 
No 48 (18.9) 

Not sure 35 (13.8) 

What is the drug information database that you have in your hospital?  
Lexicomp 71 (28) 

Micromedex 35 (13.8) 
UpToDate 87 (34.2) 

Other 61 (24) 

In your opinion, what is the most common type of drug-related query you usually ask from DIC? (You may select more than 
one answer) 

 
 

Dosage/Administration 171 (67.3) 
Drug-Drug Interaction 149 (58.7) 

Adverse Drug Reaction 94 (37) 
Drug availability/Formulary 87 (34.3) 

Pregnancy/Lactation 72 (28.3) 
Therapeutic Use/Indication 65 (25.6) 

General Drug Information 48 (18.9) 
Stability/Compatibility 25 (9.8) 



Almazrou DA, Ali S, Al-Abdulkarim DA, Albalawi AF, Alzhrani JA. Information seeking behavior and awareness among physicians 
regarding drug information centers in Saudi Arabia. Pharmacy Practice 2019 Apr-Jun;17(2):1498.  

https://doi.org/10.18549/PharmPract.2019.2.1498 

 

www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X) 4 

 

DISCUSSION 

As per our knowledge, this is the first study in the recent 15 
years that assessed information seeking behavior and 
awareness regarding DICs among physicians in the Saudi 
Arabia. There is a scarcity of literature on the studied topic 
as the recently published studies mainly focused on the 
assessment of DIC services provided to the healthcare 
professionals.6,12 Similarly, previous studies predominantly 
reported the statistics of the DIC activities. 

Our study shows that more than two-thirds of the 
respondents were male, reflecting the existing male and 
female proportionality among physicians.13-14 In addition, 
nearly one-third of the physicians were experienced 
professionals. This study also revealed that a majority of 
the physicians were aware of the existence of DIC at their 
institutions. However, these findings contradict earlier 
reports.3,15 Thirty-seven percent of the physicians contacted 
DIC six months before the initiation of this study, which 
accords well with the previous findings.3 In the present 
study, UpToDate was the most common online resource 
utilized by physicians for drug-related queries; this finding 
is comparable to the results reported in other studies.16 
UpToDate is an evidence-based, peer-reviewed reference 

that is accessible through the web and mobile application 
and requires an individual and group subscription.17 It 
provides updated clinical information at the point of care.18 
A retrospective study in the US reported that the usage of 
UpToDate eventually reduced the patient’s hospital stay 
and mortality rates.18 According to the findings of a cross-
over randomized trial, healthcare professionals relatively 
spend less time on UpToDate for information retrieval 
compared to PubMed.19  

In this study, two-thirds of the respondents sought 
information from DIC by telephone, which is in line with 
earlier reports.12,20 We also found that the most frequent 
type of DIC query requested by physicians was related to 
the dosage and administration of drugs. This strengthens 
the findings of previous studies.

6,12,21
 Our study revealed 

that a significant proportion of the respondents were 
aware of the hospital and national DICs after receiving DIC 
orientation regarding their services. This finding 
corroborates the findings of a study conducted in 
Malaysia.22 Physicians identified the availability of DIC 
contact number in every clinical ward as the most 
important area of need. This will facilitate the physicians to 
ask queries to the DIC personnel in a timely manner, thus 
avoiding delay in the treatment process and improving 

Table 1 (cont.). Characteristics and information seeking behaviors of physicians included in the survey (N = 254). 

What is the drug information resource that you prefer to use?  
Lexicomp 62 (24.4) 

Micromedex 26 (10.2) 
UpToDate 100 (39.4) 

British National Formulary (BNF) 15 (5.9) 
Saudi National Formulary (SNF) 5 (2) 

Package Insert/ Drug leaflet 3 (1.2) 
Textbooks or electronic books 19 (7.5) 

Official websites (Saudi FDA, US FDA) 11 (4.3) 
Other 13 (5.1) 

How do you usually contact DIC?   
By telephone 168 (66.1) 

By email 18 (7.1) 
By visiting DIC 22 (8.7) 

Drug information form (paper/ electronic) 46 (18.1) 

*Other: Most respondents mentioned that there is a clinical pharmacist in their ward so they ask them instead of contacting DIC, and some 
mentioned that they can get the information from the internet. 

Table 2. Awareness of the existence of hospital and national DIC. 

Physician category 
Awareness of hospital DIC; N (%) Awareness of National DIC; N (%) 

Yes No Not sure p-value Yes No Not sure p-value 

Gender    0.377    0.539 
Male 122 (63.2) 23 (11.9) 48 (24.9)  85 (44) 68 (35.2) 40 (20.7)  

Female 38 (62.3) 4 (6.6) 19 (31.1)  22 (36.1) 24 (39.3) 15 (24.6)  

Experience    <0.001*    0.095 
Less than 2 years 23 (45.1) 2 (3.9) 26 (45.1)  20 (39.2) 16 (31.4) 15 (29.4)  

2-5 years 40 (61.5) 5 (7.7) 20 (30.8)  20 (30.8) 26 (40) 19 (29.2)  
6-10 years 42 (76.4) 8 (14.5) 5 (9.1)  24 (43.6) 21 (38.2) 10 (18.2)  

Over 10 years 55 (66.3) 12 (14.5) 16 (19.3)  43 (51.8) 29 (34.9) 11 (13.3)  

Designation    0.036*    0.028* 
Consultant 35 (76.1) 4 (8.7) 7 (15.2)  23 (50) 16 (34.8) 7 (15.2)  
Specialist  54 (63.5) 13 (15.3) 18 (21.2)  43 (16.1) 30 (18.1) 12 (14.2)  

Resident 71 (57.7) 10 (8.1) 42 (34.1)  41 (33.3) 46 (37.4) 36 (29.3)  

Have you ever used DIC services?    <0.001*    <0.001* 
Yes 103 (84.4) 7 (5.7) 12 (9.8)  80 (65.5) 29 (23.8) 13 (10.7)  
No 57 (43.2) 20 (15.2) 55 (41.7)  27 (20.5) 63 (47.7) 42 (31.8)  

Have you ever received orientation from DIC pharmacist or personnel regarding 
drug information services 

<0.001*    <0.001* 

Yes 79 (85.9) 7 (7.6) 6 (6.5)  59 (64.1) 23 (25) 10 (10.9)  
No 81 (50) 20 (12.3) 61 (37.7)  48 (29.6) 69 (42.6) 45 (27.8)  

*p<0.05, level of significance 
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patient safety. Training or orientation about DIC services 
was found to be the second most preferred choice for 
improving the services of DIC. It has been reported that the 
DIC of the largest and flagship tertiary care setting in the 
Saudi Arabia previously received merely 139 queries during 
one calendar year.6 However, physicians consider DIC 
pharmacists as a reliable source of information as they 
provide unbiased and factual information about drugs to 
the healthcare providers.2,23  

This is the first study that sought physicians’ opinions for 
the improvement of DIC services in the Kingdom. The 
diversity in the studied hospitals ensured the 
generalizability of our findings. However, a limitation of this 
study is the relatively low number of respondents. This may 
be because healthcare professionals constantly receive 
irrelevant survey requests from different sources and, thus, 
could have ignored important surveys pertinent to their 
professional field such as our survey. Likewise, the low 
response rate is frequently cited as a weakness of online 
surveys.24-26 Nonetheless, our study sample is unlikely to be 
representative and lacks the power for statistical testing. As 
per earlier literature, electronic survey’s response rates 
may only approximate 25% to 30% with the maximum rate 

of 70%.27 Our study response rate was well above the cited 
approximate range. 

 
CONCLUSIONS 

This study found that the majority of licensed physicians 
working in the Saudi Arabia were aware of the existence of 
DIC at the institutional and national levels. UpToDate was 
the most frequently utilized online drug information 
database among physicians in the Kingdom. Our findings 
revealed that there is a need to provide the contact details 
of DICs to all clinical wards. Training should also be 
provided to physicians regarding DIC services so as to 
facilitate drug consultation from DIC personnel and 
promote patient safety. Future studies are needed to 
explore the impact of DIC services on the professional 
performance of physicians. 
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