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Impact of Sertraline, Fluoxetine, and Escitalopram on
Psychological Distress among United States Adult Outpatients
with a Major Depressive Disorder
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Abstract: How impactful is the use of Sertraline, Fluoxetine, and Escitalopram monotherapy on
psychological distress among adults with depression in the real world? Selective serotonin reuptake
inhibitors (SSRIs) are the most commonly prescribed antidepressants. Medical Expenditure Panel
Survey (MEPS) longitudinal data files from 1 January 2012 to 31 December 2019 (panel 17–23) were
used to assess the effects of Sertraline, Fluoxetine and Escitalopram on psychological distress among
adult outpatients diagnosed with a major depressive disorder. Participants aged 20–80 years without
comorbidities, who initiated antidepressants only at rounds 2 and 3 of each panel, were included. The
impact of the medicines on psychological distress was assessed using changes in Kessler Index (K6)
scores, which were measured only in rounds 2 and 4 of each panel. Multinomial logistic regression
was conducted using the changes in the K6 scores as a dependent variable. A total of 589 participants
were included in the study. Overall, 90.79% of the study participants on monotherapy antidepressants
reported improved levels of psychological distress. Fluoxetine had the highest improvement rate of
91.87%, followed by Escitalopram (90.38%) and Sertraline (90.27%). The findings on the comparative
effectiveness of the three medications were statistically insignificant. Sertraline, Fluoxetine, and
Escitalopram were shown to be effective among adult patients suffering from major depressive
disorders without comorbid conditions.

Keywords: Sertraline; Fluoxetine; Escitalopram; psychological distress; monotherapy; Kessler Index;
major depressive disorder; serotonin transporter; antidepressants

1. Introduction

Approximately 15 million physician office visits with depressive disorders as the
primary diagnosis were recorded in 2019 [1]. An estimated 21 million adults and 4.1 million
adolescents aged 12 to 17 in the USA in 2017 had at least one major depressive episode,
representing 8.4% and 17% of the USA population, respectively [2]. According to the
World Health Organization, depression is ranked as the most significant cause of disability
worldwide and contributes heavily to the global disease burden [3]. Depression is the major
contributing factor to suicide and ischemic heart disease [4].

“According to the Global Burden of Disease study, major depressive disorder was
recorded as the mental health disorder with the highest economic burden accounting for
2.7 million disability-adjusted life years in 2016” [5]. In 2018, the economic burden of
depression was estimated at USD 326 billion, representing an increase of 37.9% between
2010 and 2018 [6]. “The Center for Disease Control emphasizes that over the past two
decades, the use of antidepressants has experienced tremendous growth, making them one
of the most expensive and third most prescribed drugs in the USA” [7].
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First-generation antidepressants, such as tricyclic antidepressants and monoamine
oxidase inhibitors, used to be the main treatment for depression, but they are no longer
preferred in many clinics due to their serious side effects, such as orthostatic hypotension
and insomnia [8–10]. Second-generation antidepressants, including selective serotonin
reuptake inhibitors (SSRIs), serotonin and norepinephrine reuptake inhibitors (SNRIs), and
dopamine reuptake inhibitors, have fewer side effects than first-generation antidepres-
sants [11]. Fluoxetine and Sertraline were among the first SSRIs approved for depression
treatment in the 1990s, and Escitalopram was introduced in 2003 [12]. Although the differ-
ent classes of second-generation antidepressants have similar effectiveness on quality of
life, they differ in their pharmacokinetics, pharmacodynamics, and side effects, which may
impact treatment selection [13]. Fluoxetine has a lower specificity of serotonin transporter
(SERT) than other SSRIs, but a better binding specificity than tricyclic antidepressants and
monoamine oxidase inhibitors [14,15]. Fluoxetine can lead to weight loss, agitation, and
anxiety; Sertraline is associated with a higher incidence of diarrhea; and Escitalopram has a
higher likelihood than other SSRIs of causing QT prolongation [16–18].

In clinical practice, second-generation antidepressants are prescribed for many condi-
tions other than depression, such as anxiety, sleeping disorders, psychosis, and neuropathic
pain [19]. “Sertraline is currently approved for major depressive disorder, obsessive-
compulsive disorder, panic disorder, post-traumatic stress disorder, seasonal affective
disorder, and premenstrual dysphoric disorder” [14]. Escitalopram is also used in the
management of generalized anxiety disorder, while Fluoxetine is used in the treatment
of premenstrual dysphoric disorder [14]. The choice of antidepressants is influenced by
drug profiles, physician characteristics, patient characteristics, and other factors such as
comorbidities [20,21].

“Psychological distress refers to non-specific symptoms of stress, anxiety, and depres-
sion. High levels of psychological distress are indicative of impaired mental health and may
reflect common mental disorders, like depressive and anxiety disorders” [22]. Research
has shown that individuals with depression often experience high levels of psychological
distress in various areas of life, which leads to a decline in physical, emotional, and social
functioning [23]. Physical symptoms of depression, such as fatigue and changes in appetite
and sleep patterns, can negatively impact an individual’s ability to engage in physical
activity and maintain good physical health [23,24]. Emotional symptoms, such as feelings
of sadness and hopelessness, can lead to difficulty in maintaining personal relationships
and a lack of interest in activities. Social functioning may also be affected, as individuals
with depression may withdraw from social interactions and have difficulty in forming and
maintaining relationships [23].

In addition to the negative impact of psychological distress, depression also increases
the risk of various physical health problems, such as cardiovascular disease, diabetes,
and obesity which can be attributed to unhealthy coping mechanisms such as overeating,
lack of physical activity, and substance abuse [24,25]. It is important for individuals with
depression to receive appropriate treatment and support to improve their overall well-being
and functioning.

There are widely used survey instruments for measuring psychological distress in
people with depression, such as the Patient Health Questionnaire-9 (PHQ-9), the Beck
Depression Inventory (BDI), and the Kessler Psychological Distress Scale (K6). “The PHQ-9
is a self-administered questionnaire that assesses the presence and severity of depressive
symptoms over the past two weeks, consisting of nine items rated on a four-point Likert
scale” [26]. The BDI is a 21-item self-report inventory that measures the presence and
severity of depression symptoms over the past two weeks, assessing symptoms such
as sadness, hopelessness, and self-esteem, each rated on a four-point Likert scale [27].
The K6 is a brief, self-administered questionnaire that assesses symptoms of non-specific
psychological distress over the past 30 days, consisting of six items rated on a five-point
Likert scale. A score of 13 or higher on the K6 is considered to indicate clinically significant
psychological distress [28].
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The K6 is a reliable and valid measure of psychological distress among patients with
depression. It has good test–retest reliability, with a correlation coefficient of 0.8, and
strong concurrent validity, as it correlates well with other measures of depression and
anxiety and is able to discriminate between patients with depression and those without
depression [28,29].

Over 40% of depression patients fail to improve with conventional treatment, which
involves using a single antidepressant agent at a prescribed dose and duration [30–33].
In spite of the considerable amount of data available on the clinical efficacy of second-
generation antidepressants, there remains insufficient evidence on the real-world impact
of the most widely prescribed second-generation antidepressants on patient-reported
outcomes.

This study evaluated the effectiveness of the most commonly prescribed antidepres-
sants, Sertraline, Fluoxetine and Escitalopram, on psychological distress among various
subgroup populations based on age, race, and sex using a nationally representative sample
in the United States.

2. Materials and Methods
2.1. Data Source

The current retrospective longitudinal study was conducted to examine the effective-
ness of Sertraline, Fluoxetine, and Escitalopram monotherapy on psychological distress
as a patient-reported outcome among the non-institutionalized US population using the
Medical Expenditure Panel Survey (MEPS). The MEPS data used in this study spanned the
period 1 January 2012 to 31 December 2019 (panel 17 to panel 23) [34].

The MEPS is a nationally representative estimate of health care use, expenditure,
sources of payment, health insurance coverage, and demographic characteristics, addi-
tionally providing data on respondents’ health status, employment, access to care, and
satisfaction with healthcare [34]. “The National Health Interview Survey (NHIS) uses a
stratified, multistage probability cluster sampling design which provides a nationally rep-
resentative sample of the U.S. civilian, non-institutionalized population” [34]. “A computer
assisted personal interviewing (CAPI) technology is used to collect information about each
household member and the information collected for a sampled household is reported by
a single household respondent. Verification of patient’s reports are conducted through a
survey response from their healthcare providers and contacting the pharmacies where the
participants reported of filling their prescribed medicines” [34,35]. The panel design of the
survey comprises five rounds of interviews covering two full calendar years (Figure 1).

Healthcare 2023, 11, x  4 of 11 
 

 

chased medicine before or at the beginning of rounds 1, 4, and 5 of the panel were ex-
cluded from the study. Patients who were taking combination therapy were excluded 
from the study. Patients who had comorbid conditions were also excluded from the study. 
Respondents with missing responses on the dependent variable (K6 scores) were excluded 
from the analysis. 

 
Figure 1. Adopted from MEPS AHRQ panel design [34]. 

2.2. Study Design 
The MEPS HC medical condition file was used to identify individuals with depres-

sion. The MEPS medical condition file contains information on the observation of each 
self-reported medical condition that a respondent experienced during the data collection 
year. Medical conditions reported by participants were recorded by interviews and coded 
to fully specified ICD-10-CM and ICD-9-CM codes. Depression was identified using ICD-
9-code 296, 311, and ICD-10-code F32 [34]. 

Patients taking antidepressants were identified using the prescribed medicines file 
(Figure 2). The most commonly used antidepressants, Fluoxetine, Escitalopram, and Ser-
traline, were identified using “rxname” and “rxdrgnam” variables from the prescribed 
medicines file [34]. 

The patients’ demographic characteristics were identified from the patient character-
istic file. In this study, we included age, race, and gender. 

2.3. Outcome Measures 
The effect of the medicines on psychological distress was assessed using the Kessler 

Index (K6) scores. The Kessler Index (K6) scores measure individuals’ non-specific psy-
chological distress in the past 30 days [28]. The scale consists of six items, each rated on a 
five-point Likert scale (from “none of the time” to “all of the time”) [28]. Supplementary 
S1. 

The longitudinal data files in the MEPS contain K6 scores. These scores are measured 
in rounds 2 and 4 of a panel and are roughly a year apart [36]. Previously reported cut off-
points in the literature were used to stratify K6 scores into no/low psychological distress 
(0–6), mild–moderate psychological distress (7–12), and severe distress (13–24) [28]. 

In this study, regarding changes in the baseline K6 score (that is round 2–round 4), 
1–24 was identified as improved, whereas a change in the K6 score of 0 was classified as 
unchanged, and when a change in the baseline K6 score ranged from −1 to −24, it was 
classified as having declined. 
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Depression was defined as a major depressive episode that affects mood, behavior,
and overall health, causing prolonged feelings of sadness, emptiness, or hopelessness and
loss of interest in activities that were once enjoyed [35]. Antidepressant monotherapy
was defined as patients taking a single antidepressant agent to treat a major depressive
disorder. All respondents who were identified as having depression in the 2012–2019 MEPS
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database, were aged over 19 years, and taking a single agent of Sertraline, Fluoxetine or
Escitalopram, were included in the study. To appreciate the effects of the medicine on
changes in depressive symptoms during the study, only participants who started taking
antidepressants at round 2 and round 3 of the panel were included in the study. The
“purchrd” variable was used to select participants from various rounds of the panel. The
rationale was to compare the baseline depressive symptoms of the participants from the
time they started taking the medications with their symptoms after they had been taking
them for roughly a year (in round 4). This will enable us gain insights into the effects
of the medicine on the change in depressive symptoms during the study. Patients who
purchased medicine before or at the beginning of rounds 1, 4, and 5 of the panel were
excluded from the study. Patients who were taking combination therapy were excluded
from the study. Patients who had comorbid conditions were also excluded from the study.
Respondents with missing responses on the dependent variable (K6 scores) were excluded
from the analysis.

2.2. Study Design

The MEPS HC medical condition file was used to identify individuals with depression.
The MEPS medical condition file contains information on the observation of each self-
reported medical condition that a respondent experienced during the data collection year.
Medical conditions reported by participants were recorded by interviews and coded to fully
specified ICD-10-CM and ICD-9-CM codes. Depression was identified using ICD-9-code
296, 311, and ICD-10-code F32 [34].

Patients taking antidepressants were identified using the prescribed medicines file
(Figure 2). The most commonly used antidepressants, Fluoxetine, Escitalopram, and
Sertraline, were identified using “rxname” and “rxdrgnam” variables from the prescribed
medicines file [34].

The patients’ demographic characteristics were identified from the patient characteris-
tic file. In this study, we included age, race, and gender.
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2.3. Outcome Measures

The effect of the medicines on psychological distress was assessed using the Kessler
Index (K6) scores. The Kessler Index (K6) scores measure individuals’ non-specific psy-
chological distress in the past 30 days [28]. The scale consists of six items, each rated on a
five-point Likert scale (from “none of the time” to “all of the time”) [28]. Supplementary S1.

The longitudinal data files in the MEPS contain K6 scores. These scores are measured
in rounds 2 and 4 of a panel and are roughly a year apart [36]. Previously reported cut
off-points in the literature were used to stratify K6 scores into no/low psychological distress
(0–6), mild–moderate psychological distress (7–12), and severe distress (13–24) [28].

In this study, regarding changes in the baseline K6 score (that is round 2–round 4),
1–24 was identified as improved, whereas a change in the K6 score of 0 was classified as
unchanged, and when a change in the baseline K6 score ranged from −1 to −24, it was
classified as having declined.

2.4. Statistical Analysis

Descriptive statistics were used to describe the population according to their socio-
demographic characteristics. All statistical values were considered significant at a level of
significance of p ≤ 0.05. The dependent variable, namely the difference in K6 scores, was
categorized using 1–24 as “improved”, −1–−24 as “declined” and 0 as “unchanged”. A
multinomial logistic regression model was built to determine the effect of the independent
variables on the above-mentioned dependent variable. Demographic variables such as
race, gender, and age were controlled in the regression analysis. Statistical analysis was
conducted using STATA software (version 15.1).

3. Results
Demographic Characteristics of Study Population

Table 1 shows the demographic characteristics of the study population for each antide-
pressant. Among the three antidepressants used in the analysis, Sertraline was the most
utilized medication among the study population (N = 251, 42.61%) followed by Fluoxetine
(N = 185, 31.41%). Most of the study population were females (N = 417), representing 70.5%
of the total study sample. Among different races, non-Hispanic whites were the highest
users (N = 489, 83.02%) of the three SSRIs, with American Indians being the lowest users
(N = 9, 1.53%) of the three SSRIs. Most of the study population was within the 40–59 age
group (N = 244, 38.54%).

Table 1. Demographic characteristics of study participants on the various antidepressants.

Characteristics Escitalopram
N (%)

Sertraline
N (%)

Fluoxetine
N (%)

Total 153 (25.98) 251 (42.61) 185 (31.41)
Gender

Male 34 (22) 73 (29) 67 (36)
Female 119 (78) 178 (71) 118 (64)

Age
20–39 48 (31.2) 80 (31.9) 54 (29.0)
40–59 65 (42.5) 99 (39.6) 80 (43.1)

60–80 40 (26.2) 72 (28.5) 51 (27.9)
Race

White 129 (84.31) 205 (81.67) 155 (83.78)
Black 11 (7.19) 29 (11.55) 15 (8.11)

American Indian 1 (0.65) 5 (1.99) 3 (1.62)
Asian 4 (2.61) 4 (1.59) 7 (3.78)

Multi-race 8 (5.23) 8 (3.19) 5 (2.70)

Table 2 shows the percentage of patients on Sertraline, Fluoxetine, and Escitalopram
who showed improvement, no change, or decline in Kessler 6 scores. The majority of the
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patients (N = 467, 92.48%) were in the improved group, regardless of which of the three
medications they were taking. Fluoxetine had the highest improvement rate of 94.27%,
compared with Sertraline, which had an improvement rate of 91.96%, and Escitalopram,
which had an improvement rate of 91.13%.

Table 2. Percentage of individuals showing a change in K6 scores based on Fluoxetine, Escitalopram,
Sertraline.

Second-Generation
Antidepressants

Improved
N (%)
467 (92.48)

Unchanged
N (%)
31 (6.14)

Declined
N (%)
7 (1.39)

Fluoxetine 148 (94.27) 6 (3.82) 3 (1.91)
Escitalopram 113 (91.13) 10 (8.06) 1 (0.81)
Sertraline 206 (91.96) 15 (6.70) 3 (1.34)

Table 3 shows the multinomial logistic regression results for changes in the Kessler
Index scores among patients taking Sertraline, Fluoxetine, or Escitalopram monotherapy. A
total of 84 participants with missing responses on the Kessler Index score were excluded,
resulting in 505 participants being included in the regression analysis. Participants in the
unchanged K6 category were used as references to predict improvement in psychological
distress for users on the three SSRIs. Moreover, participants taking Fluoxetine were treated
as the reference group among the three medications. Among the various age groups,
participants aged between 20 and 39 years were used as the reference group, while non-
Hispanic whites were used as the reference for race. In comparison with the participants
taking Fluoxetine, the results did not show any statistical difference between participants
taking Escitalopram (OR = 0.2823, 95% CI, 0.0209–3.812; p = 0.34) and those taking Sertraline
(OR = 0.45, 95% CI, 0.06–3.3249; p = 0.43).

Table 3. Multinomial logistic regression to predict improvement in K6 scores among SSRIs users.

Category
Ref: Unchanged

Improvement Rate Declined Rate

OR (95% CI) p-Value OR (95% CI) p-Value

Drug ref: Fluoxetine
Escitalopram 0.2823 (0.0209–3.812) 0.340 0.4269 (0.1209–1.5067) 0.185
Sertraline 0.4500 (0.06–3.3249) 0.433 1.088 (0.2885–4.1027) 0.901

Sex: Female
Male 0.839 (0.466–1.212) 0.530 0.605 (0.081–1.129) 0.15

Age ref: 20–39
40–59 0.9911 (0.0998–9.839) 0.994 1.8426 (0.5442–6.2379) 0.325
60–80 0.6620 (0.0553–7.922) 0.744 0.9330 (0.2930–2.9701) 0.906

Race ref: White
Black 33.304 (2.671–415.19) 0.007 8.7937 (1.099–70.3069) 0.040
American Indian 6.22 (0.3324–116.39) 0.221 1.50 (1.35–1.66) 0.00
Asian 5.31 (0.2243–125.79) 0.300 0.5961 (0.0688–5.1633) 0.638
Multi-race 1.80 (0.356–9.095) 0.476 4.43 (3.88–4.98) 0.00

4. Discussion

Patients with a major depressive disorder usually have deteriorating mental health
that affects the physical and social aspects of their lives. The primary aim of this study was
to assess the effects of Sertraline, Fluoxetine, and Escitalopram on psychological distress
using changes in Kessler Index 6 scores among adult outpatients diagnosed with one major
depressive disorder.

The study sample was characterized by over 70% women, which corresponds with
other studies that show that women are more likely than men to experience more depression.
Females are also more likely than men to report to a mental health facility or seek medical
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attention [37,38]. In addition, the increased prevalence of depression correlates with
hormonal changes in women, particularly during puberty, before menstruation, following
pregnancy, and at perimenopause, suggesting that female hormonal fluctuations may
trigger depression [39,40].

The majority of the study population were non-Hispanic whites. Similar racial/ethnic
differences in antidepressant use are observed in the treatment of depression [41]. It has
also been reported that factors such as racial/ethnic variation in mental health services and
availability, treatment acceptability, and educational factors play a role in the prevalence of
depression and antidepressant use among races [42]. The 40–59 age group was the highest
population taking antidepressant monotherapy, representing over 38% of the study sample.
On the contrary, recent studies have shown that young adults aged 18–29 have a higher
prevalence of depression than older adults [43,44]. In part, the COVID-19 pandemic has
been identified to have played a major role in the increase in the prevalence of depression
among young adults [30–32]. Young adults have suffered from higher levels of depression
and anxiety than older adults throughout the pandemic [45]. According to the Centers for
Disease Control and Prevention’s (CDC) Household Pulse Survey, 36% of 18–29-year-olds
had symptoms of depression in early May 2021, compared to 22% of those aged 40–49 and
15% of those aged 50–59 [45].

The descriptive statistics showed that 94.27% of the study participants taking Fluox-
etine had experienced an improvement in their psychological distress after one year on
the medication, followed by Sertraline (91.96%) and Escitalopram (91.13%). The overall
improvement rate of 92.48% among the study sample indicates only that selective serotonin
reuptake inhibitor medication effectively improves patient-reported outcomes, specifically
psychological distress, over one year of taking the medication. In a similar study, the major-
ity of the participants taking either first- or second-generation antidepressant monotherapy
remained in the unchanged category after round 4 [36]. The authors explained that the
medications might have elicited desirable responses resulting in patients having controlled
depressive symptoms even at the time of the initial measure (round 2 of the panel) of
psychological distress [37].

The current study compared the impact of Fluoxetine, Sertraline, and Escitalopram on
patient-reported outcomes and psychological distress using changes in the Kessler 6 score.
In our comparison with Fluoxetine as a reference drug, there was no statistical difference
observed between the effect of Sertraline (OR = 0.45, 95% CI, 0.06–3.3249; p = 0.43), and Esc-
italopram (OR = 0.2823, 95% CI, 0.0209–3.812; p = 0.34) on psychological distress. Currently,
there is insufficient data on evaluating the effectiveness of these commonly prescribed
antidepressants using changes in the Kessler 6 score as a patient-reported outcome. A
similar study on changes in the Kessler Index 6 score showed no significant difference be-
tween patients using monotherapy and those using add-on/switch therapy [36]. However,
comparing our results to a meta-analysis involving 24,595 participants in 111 studies on the
efficacy and acceptability of 12 antidepressants, Escitalopram, Sertraline, and Fluoxetine
were found to have superior efficacy than the SNRIs in the meta-analysis [46]. With Fluoxe-
tine as a reference compound, both Escitalopram and Sertraline had a significantly higher
efficacy rate than Fluoxetine. However, they concluded that Sertraline may be preferable
because of the balance between its efficacy and its tolerability [46,47]. In these studies, the
treatment effect was measured using another instrument variable, changes in the baseline
Montgomery–Asberg Depression Rating Scale (MADRS) total score.

The strength of this study was that a retrospective longitudinal database was used with
a nationally representative sample. Due to the structure of the Medical Expenditure Panel
Survey (MEPS), we were able to assess the outcome of the medications on psychological
distress over time points approximately one year apart (from round 2 to round 4). This
gives adequate time to elicit rich data on the long-term effect of the medications on the
participants, which is essential for a chronic disease with a high relapse rate, such as
depression. However, there were limitations to the study. This study focused on patients
with a major depressive disorder without any comorbidities. This limits the generalizability
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of the results. The study is susceptible to response bias, as the information is self-reported
by respondents and cannot therefore always be considered reliable. Moreover, this study
could not adjust for the type and severity of depression, illness duration, side effects, and
medication adherence, due to the structure of the MEPS. Additionally, this study could
not account for the specific dose and titration of the medication, due to the nature of the
MEPS, which does not provide dose-related information on the medications. We assumed
that patients were prescribed the standard dose of the medications: Escitalopram 10–20 mg
once a day [48], Sertraline 150–200 mg daily [49], and Fluoxetine 20–60 mg per day [50].
A future study could focus on examining the real-world impacts of these most widely
prescribed antidepressants together with newly approved antidepressants, taking into
account medication adherence, the tolerability of the medications, and the type and severity
of depression. Due to insufficient evidence on the real-world impacts of selective serotonin
reuptake inhibitors among depressed patients, this study adds to the evidence available to
inform clinicians on the effect of the long-term use of selective serotonin reuptake inhibitors
on patient-reported outcomes among patients with chronic depression. This study can also
serve as a guide for researchers in this area, who can focus on the use of second-generation
antidepressant monotherapy and dual-therapy antidepressants among patients with severe
depression using real-world data.

5. Conclusions

Based on the descriptive statistics, all the medications effectively improve the rate
of psychological distress among adult patients suffering from major depressive disorders
without comorbid conditions. Moreover, no significant difference in the improvement
rate of psychological distress for the participants was observed in our comparison of the
three selective serotonin reuptake inhibitors. In addition to taking the effectiveness of the
medications into account, it is imperative that clinicians consider patients’ preferences and
tolerability toward specific antidepressant medications in their prescribing decisions.
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Abstract: This study aimed to examine the difference in health-related quality of life (HRQOL) and
diabetes-related healthcare events (HCEs) among adults with diabetes who were on metformin,
sulfonylurea, insulin, or thiazolidinedione (TZD) monotherapy. The data were sourced from the
Medical Expenditure Panel Survey (MEPS). Diabetes patients ≥18 years old who had a complete
record of physical component score and mental component scores in round 2 and round 4 of the
survey were included. The primary outcome was HRQOL of diabetes patients as measured by
the Medical Outcome Study short-form (SF-12v2TM). Multinomial logistic regression and negative
binomial regression were conducted to determine associated factors of HRQOL and HCE, respectively.
Overall, 5387 patients were included for analysis. Nearly 60% of patients had unchanged HRQOL
after the follow-up, whereas almost 15% to 20% of patients showed improvement in HRQOL. The
relative risk of declined mental HRQOL was 1.5 times higher relative to unchanged mental HRQOL
in patients who were on sulfonylurea 1.55 [1.1–2.17, p = 0.01] than metformin users. The rate of HCE
decreased by a factor of 0.79, [95% CI: 0.63–0.99] in patients with no history of hypertension. Patients
on sulfonylurea 1.53 [1.20–1.95, <0.01], insulin 2.00 [1.55–2.70, <0.01], and TZD 1.78 [1.23–2.58, <0.01]
had increased risk of HCE compared to patients who were on metformin. In general, antidiabetic
medications modestly improved HRQOL in patients with diabetes during the follow-up period.
Metformin had a lower rate of HCE as compared to other medications. The selection of anti-diabetes
medications should focus on HRQOL in addition to controlling glucose level.

Keywords: anti-diabetes medications; comparative effectiveness; diabetes; quality of life

1. Introduction

It is predicted that the number of patients suffering from diabetes mellitus (DM) will
increase to 366 million in 2030 globally [1]. In the United States (US), DM affects more than
10% of the population [2]. DM causes multiple complications, including cardiovascular,
renal, eye, and extremities. It has been revealed that DM and its complications are negatively
associated with the health-related quality of life (HRQOL) of patients [3].

Pharmacotherapeutic interventions play a pivotal role in controlling high glucose,
preventing diabetes-related complications, improving survival, and improving HRQOL of
patients with diabetes [4,5]. Metformin, sulfonylurea, insulin, and thiazolidinediones (TZD)
are the commonly used anti-diabetes medications. The American Diabetes Association
(ADA) recommends these medications as the first-line therapy owing to their affordability
and proved safety [6]. Previous studies in the US also reported that the use of metformin
and insulin analogues increased from 1999 to 2018, derived from an ongoing safety and
effectiveness study on these agents [7,8]. Despite extensive research on the glycemic effects
of these first-line medications, their impact on HRQOL has yet to be explored in a real-world
scenario. In addition to the aforementioned glucose-lowering agents, several hypoglycemic
agents have been approved for the management of diabetes most recently. Even though
the introduction of newer glucose-lowering agents such as GLP-1 agonists and SGLT2
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inhibitors improves the management of DM, they are usually prescribed as a second-line
therapy in the case of uncontrolled diabetes. In addition, the high cost of these medications
limits their utilization for patients mainly with cardiorenal complications [9].

Few clinical trials studies have integrated patient-reported outcomes measures to eval-
uate the effectiveness of different pharmacotherapeutic interventions on HRQOL [10–13].
However, the generalizability of these clinical trials is limited. Meraya et al. (2020) re-
ported poor HRQOL in patients with diabetes complications using the Medical Expen-
diture Panel Survey (MEPS) data [14]. A study conducted by Campbell et al. (2017)
revealed that HRQOL of patients with diabetes declined as the medical expenditure of
patients with diabetes increased [15]. However, these studies did not compare the effect
of treatments on HRQOL and the difference in effectiveness across various anti-diabetes
medications. In addition, there are limited data on diabetes-related healthcare events
(HCEs), including emergency, inpatient, and outpatient visits in patients who use selected
anti-diabetes medications.

The aim of this study was twofold: (1) to explore the difference in HRQOL in patients
who were on monotherapy of the common anti-diabetes treatments; (2) to investigate
healthcare events associated with diabetes across diabetes treatments. Investigation of the
HRQOL of interventions would improve decision making during prescription by providing
evidence on the comparative effectiveness of diabetes treatments.

2. Materials and Methods
2.1. Study Design and Population

A longitudinal study was conducted on non-institutionalized US civilian diabetes
patients using the Medical Expenditure Panel Survey (MEPS), a nationally representa-
tive survey from 2000–2019 [16]. MEPS collects data from each participant in five con-
secutive rounds. Information on HRQOL is only collected in rounds 2 and 4. In each
round, information on prescribed medicines is recorded including name, price, dose, and
prescription dates.

Our study population included all diabetes patients above the age of 18 who partic-
ipated in the MEPS survey in rounds 2 and 4, which were approximately 1 year apart.
Participants who started their medication prior to round 2 were eligible to participate in
the study, allowing for the measurement of changes in HRQOL between rounds 2 and 4.
All eligible patients were also required to have a complete record of HRQOL. In addition,
diabetes patients who received only monotherapy of metformin, sulfonylurea, insulin,
or TZD were included in the study. Our exclusion criteria were patients who purchased
their medication between rounds 3 and round 5, patients on combination glucose-lowering
agents, patients with an incomplete record of HRQOL, and patients who changed therapy
between the two rounds.

2.2. Primary Outcomes and Study Variables

The primary outcome of this study was HRQOL of diabetes patients who were on
common antidiabetic medicines. The secondary outcome constituted HCEs, which included
home health events, outpatient events, inpatient events, emergency room events, and
hospitalizations associated with diabetes. The “home health events” variable in MEPS
encompasses data on the use of in-home health services, including home health visits,
hospice care, and other medical treatments provided in a person’s residence. This variable
provides insights into the type, frequency, and cost of home health services received by
individuals, enabling the analysis of trends and patterns in the utilization and spending
of home health services. Inpatient events and hospitalizations include diabetes-related
complications such as diabetic ketoacidosis, myocardial infarctions, stroke, foot, or urinary
tract infections. All other events related to diabetes but not requiring admission to the
hospital were categorized under outpatient visit such as kidney, cholesterol, eye, and
hemoglobin A1C exams. The reason for all events was the diabetic condition.
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The independent variables were sociodemographic characteristics of patients includ-
ing sex, age, race, ethnicity, marital status, employment status, and education. Comorbidity
conditions such as coronary heart disease, asthma, hypertension, angina, stroke, myocardial
infarction, emphysema, arthritis, cancer, and dyslipidemia were included as additional
explanatory variables.

2.3. Data Source and Data Collection

We used data from Medical Expenditure Panel Survey Household Component (MEPS-
HC). The household component of MEPS consists of data collected from each household
member on demographic characteristics, medical conditions, health status, events, pre-
scription medicines, and medical expenses. The four classes of glucose-lowering agents
were retrieved from the prescription medication file, which provides information about
the therapeutic classes of medicines in connection with the Multum Lexicon database. The
diagnosis of DM and other conditions was identified from the medical condition file.

The HRQOL was measured using the Medical Outcome Study 12 Item Short-Form
(SF-12v2TM), a standardized generic questionnaire of medical outcome study which contains
12 items. Since 2000, SF-12v2TM has been administered to adults above 18 years old. The
SF-12v2 was validated using MEPS for measuring HLQOL in diabetic patients in the US
(Cronbach α: PCS = 0.85; MCS = 0.83) [17]. It was also validated to measure HRQOL by
Ware et al. in the general population [18]. The eight domains of SF-12v2TM are summarized
into two components: the physical component score (PCS) and the mental component score
(MCS). The MCS and PCS are scored out of 100. Higher scores are associated with better
physical and mental health. An average score of both MCS and PCS is 50 points for the
general US population [18]. For the purpose of this study, classification of the HRQOL
status was carried out using the minimum clinically important difference (MCID) method,
which is described below.

2.4. Minimum Clinically Important Difference in HRQOL

We computed the MCID to determine whether the change in HRQOL between round 2
(before treatment) and round 4 (after treatment) was clinically meaningful [19]. MCID can
be computed using different approaches. The distribution-based approach is the common
method that estimates MCID using different measures. The half standard deviation (half-
SD) is utilized as a common distribution-based method. According to previous studies, a
value of half-SD approximates the threshold of discrimination for clinically meaningful
changes in HRQOL for chronic diseases [20,21]. The half-SD is estimated by calculating
the SD of the change in MCS and PCS scores between the two rounds. Then, HRQOL
is categorized into improved, unchanged, and declined on the basis of the values of
the half-SD.

2.5. Data Analyses

Data were cleaned and analyzed using Stata Version 15 [22]. All analyses were con-
ducted using survey procedures. The present study considers the sampling weights
(longitudinal weights), clustering, and stratification design to determine HRQOL and
diabetes-related events. Descriptive statistics were performed on the patient’s demographic
and clinical characteristics, while multinomial logistic regression was conducted to deter-
mine association between the different classes of medications and HRQOL. The categorical
forms of the mental and physical components of HRQOL were our dependent variables.
Negative binomial regression was conducted to assess factors associated with HCE. HCE
was a count variable with unequal mean and variance. The negative binomial model was
the best fit model for such data. A p-value < 0.05 was set a priori with a 95% confidence
interval to test the level of significance.
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3. Results
3.1. Characteristics of Diabetes Patients

Overall, 5387 individuals met the inclusion criteria (weighted estimate: 103,169,500).
Overall, 50% of participants were males (49.33%). The mean age of participants was
60.65 (SD: 20.78). More than three-fourths of the participants were non-Hispanic whites
(73.53%). The majority were married (58.25%). Almost 19% of patients had health insurance.
About 40% of them were employed. Approximately 11% had stroke, 12% had asthma, and
one-half of the participants (49.92%) had arthritis. More than 70% of the population had
dyslipidemia (73.18%). Three-fourths (75.15%) of the subjects had high blood pressure.
There was a significant difference among participants in the four medication groups in
terms of sex, race, marital status, ethnicity, age as a categorical variable, stroke, angina,
high cholesterol, arthritis, and diabetes-related eye complications (p < 0.01), whereas no
significant differences were reported in other characteristics, including education, health
insurance, coronary heart disease, high blood pressure, emphysema, and asthma (Table 1).

Table 1. Characteristics of the study participants, Wt (%).

Variables Metformin Sulfonylurea Insulin TZD Total p-Value

Sex
Male 13.65 16.51 10.57 8.6 49.33

0.02Female 16.24 15.11 10.55 8.76 50.67
Age (mean ± SD) 58.68 (32.85) 63.3 (31) 58.44 (45.45) 61.87 (34.6) 60.65 (20.78) 0.5144

18–39 2.42 1.4 2.78 0.56 7.16

<0.01
40–49 4.91 3.65 2.94 2.03 13.52
50–59 7.97 6.81 4.31 4.58 23.67
60–69 7.91 8.81 5.27 5.59 27.57
70+ 36.69 10.95 5.83 4.61 28.07
Race

White 21.99 22.83 14.31 14.39 73.53
Black 4.46 4.66 4.37 2.45 15.93 <0.01

American Indian 0.35 0.53 0.27 0.23 1.38
Asian 1.36 1.69 0.64 0.63 4.33

Native Hawaiian/Pacific
Islander 0.83 1.42 0.71 0.3 3.25

Others 0.49 0.43 0.3 0.36 1.58
Ethnicity
Hispanic 4.41 5.05 2.57 2.39 14.42
NH Black 8.99 8.49 7.19 3.11 27.79 <0.01
NH Asian 2.7 3.44 1.91 0.96 9
NH white 13.5 14.32 9.29 10.85 47.95
NH other 0.29 0.32 0.17 0.05 0.84

Marital status
Married 16.52 18.6 11.65 11.48 58.25 0.04

Widowed 4.02 5.56 3.15 3.04 15.74
Divorced 3.91 4.18 2.82 2.62 13.53
Separated 0.6 0.7 0.64 0.53 2.48

Never married 2.76 2.31 2.73 2.19 2.19
Education
No degree 6.75 7.67 4.56 3.66 22.64 0.707

High school diploma 15.09 16.82 11.81 8.65 52.37
Bachelor’s degree and above 7.57 7.26 5.45 4.71 24.99
Health insurance status (Yes) 27.77 28.71 17.89 14.21 88.57 0.496

Comorbidity
Coronary heart disease 3.69 5.65 5.18 3.15 0.68 0.68

Asthma 4.05 3.82 3.15 1.5 12.52 0.612
Hypertension 21.7 24.68 15.6 13.17 75.15 0.194

Angina 2.13 2.55 1.89 9.35 15.92 <0.01
Myocardial infarction 3.14 4.99 3.89 2.16 14.17 <0.01

Stroke 2.5 3.65 3.3 1.69 11.14 <0.01
Emphysema 1.34 1.76 0.9 0.61 4.61 0.417

Arthritis 14.41 15.81 10.51 9.19 49.92 0.106
Dyslipidaemia 21.87 23.29 15.02 13 73.18 <0.01

Cancer 5.00 6.24 5.05 2.77 19.06 0.042
Employment (yes) 15.31 11.53 8.27 7.71 42.83 <0.01

Wt: weighted, TZD: thiazolidinedione, NH: non-Hispanic, SD: standard deviation.

3.2. Health-Related Quality of Life of Diabetes Patients

More than 60% of patients had unchanged status in mental-HRQOL (62.91%) and
physical-HRQOL (67.02%) components, whereas almost 15% to 20% of patients showed an
improvement in HRQOL for all monotherapy users as compared to the baseline (Table 2).
The maximum improvement in HRQOL among individual antidiabetic medications did not
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exceed 5% between the two periods, and the HRQOL improvement was comparable across
medications. In the metformin group, 4.76% and 4.1% of individuals had improved in
MCS and PCS components, respectively. The improvement in HRQOL in the insulin group
ranged from 4.7% on MCS and 4.78% on PCS. In the sulfonylurea group, the improvement
in HRQOL was between 4.57% and 5.59% (Table 2).

Table 2. Health-related quality of life of diabetes patients.

Treatments MCS Wt (%) PCS Wt (%)

Improved Unchanged Declined Improved Unchanged Declined

Metformin 4.76 19.86 5.27 4.1 20.53 5.26
Sulfonylureas 5.59 19.46 6.58 4.57 20.8 6.25

Insulin 3.7 12.51 4.47 3.78 13.51 3.84
TZD 2.82 11.09 3.46 2.22 12.18 2.94
Total 20.23 62.91 16.86 14.7 67.02 18.28

MCS: mental component score, PCS: physical component score, TZD: thiazolidinedione, Wt: weighted.

The overall trend of HRQOL increased slightly in the MCS component across different
panels with an overall mean ± SD of 45.55 ± 15.77 (interquartile range = 38.51–57.16). A
sharp decline in MCS was observed in panel 19 (mean MCS = 40.652) (Table 2). The trend
of the PCS score remained stable across different panels (mean ± SD = 37.679 ± 15.19,
interquartile range = 27.751–50.22) (Figures 1 and 2).
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Figure 1. The trend of mental component score (MCS) domain: Panels 11, 20, 21, and 22 are not
shown in the graph due to an incomplete record of HRQOL. MCS2: mental component score in
round 2, MCS4: mental component score in round 4.
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Figure 2. The trend of physical component score (PCS) domain, panels 5–23. Panels 11, 20, 21, and 22
are not shown in the graph due to an incomplete record of HRQOL. PCS2: physical component score
in round 2, PCS4: physical component score in round 4.

3.3. Factors Associated with Health-Related Quality of Life of Diabetes Patients

To determine factors associated with HROQL, we ran a multinomial logistic regres-
sion. It was found that, among many factors, age, race, and antidiabetic medications
were found to be associated with HRQOL. The relative risk for improved mental HRQOL
status relative to unchanged status increased by 50% in patients aged 40 to 49 and 60
to 69 years old (0.53 [95 CI% 0.27–0.92, p = 0.02] and 0.50 [95 CI% 0.32–0.98, p = 0.02],
respectively), as compared with patients aged between 18 and 39. Relative to Hispanics,
the relative risk of improved mental HRQOL relative to unchanged mental HRQOL
was 48% lower for Blacks 0.52 [0.34–0.79, <0.01] and 55% lower for NH whites 0.45
[0.28–0.73, <0.01]. The relative risk of declined mental HRQOL as compared to un-
changed mental HRQOL increased by 1.45 in patients with a history of unemployment
1.45 [1.02–2.04, 0.03] as compared with employed individuals. The relative risk of
declined mental HRQOL was 1.5 times higher relative to unchanged mental HRQOL
in patients who were on sulfonylurea than metformin users 1.55 [1.1–2.17, p = 0.01]. In
comparison to Hispanics, non-Hispanic whites had 40% less risk of improved physical
HRQOL 0.60 [0.41–0.90, p = 0.01] relative to unchanged physical HRQOL. In contrast to
the Hispanic population, Black patients had about 37% lower risk of improved physical
HRQOL relative to unchanged physical HRQOL (0.63 [0.41–0.96, p = 0.03]). Patients
with the age range of 50–59 had almost 45% lower risk of improved physical HRQOL
relative to unchanged physical HRQOL (0.55 [0.31–0.96, p = 0.04]; Tables 3 and 4).

Table 3. Factors affecting mental HRQOL of diabetes patients.

Variables
Declined Improved

RRR 95% CI p-Value RRR 95% CI p-Value

Sex (Ref: male)
Female 1.13 [0.8430–1.53] 0.4 1.22 [0.88–1.69] 0.22

Age (Ref: 18–39)
40–49 0.62 [0.33–1.18] 0.14 0.53 [0.27–0.92] 0.02
50–59 0.92 [0.51–1.65] 0.78 0.74 [0.44–1.24] 0.25
60–69 0.77 [0.42–1.42] 0.4 0.50 [0.32–0.98] 0.02
70+ 0.81 [0.45–1.44] 0.47 0.76 [0.43–1.35] 0.35

Race (Ref: Hispanic)
NH Black 0.82 [0.56–1.2] 0.31 0.52 [0.34–0.79] <0.01
NH Asian 0.95 [0.61–1.49] 0.82 0.99 [0.64–1.52] 0.96
NH white 0.87 [0.55–1.38] 0.56 0.45 [0.28–0.73] <0.01
NH others 1.16 [0.46–2.92] 0.46 1.17 [0.38–3.59] 0.78
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Table 3. Cont.

Variables
Declined Improved

RRR 95% CI p-Value RRR 95% CI p-Value

Insurance (Ref: yes)
No 1.31 [0.83–2.05] 0.24 1.1 [0.65–1.8] 0.76

Employment (Ref: yes)
No 1.45 [1.02–2.04] 0.03 1.08 [0.77–1.5] 0.8

Coronary artery disease (Ref: yes)
No 1.032 [0.63–1.69] 0.89 0.86 [0.54–1.36] 0.51

Asthma (Ref: yes)
No 0.81 [0.54–1.19] 0.28 1.22 [0.77–1.92] 0.39

Hypertension (Ref: yes)
No 0.88 [0.61–1.27] 0.5 0.94 [0.63–1.4] 0.78

Angina (Ref: yes)
No 0.85 [0.48–1.48] 0.56 0.93 [0.54–1.58] 0.78

Myocardial infarction (Ref: yes)
No 0.82 [0.45–1.47] 0.51 1.13 [0.66–1.93] 0.64

Emphysema (Ref: yes)
No 0.61 [0.31–1.18] 0.14 0.64 [0.29–1.43] 0.27

Dyslipidaemia (Ref: yes)
No 1.32 [0.89–1.97] 0.16 0.85 [0.57–1.25] 0.41

Cancer (Ref: yes)
No 0.76 [0.54–1.05] 0.1 1.14 [0.76–1.71] 0.51

Arthritis (Ref: yes)
No 0.83 [0.58–1.17] 0.29 0.82 [0.56–1.19] 0.3

Healthcare events (Ref: 0)
One events 0.84 [0.51–1.39] 0.4 0.76 [0.49–1.18] 0.22
2–3 events 0.8 [0.52–1.23] 0.32 1.11 [0.74–1.66] 0.60
4–5 events 0.79 [0.43–1.46] 0.46 1.08 [0.6–1.96] 0.77
≥6 events 0.89 [0.55–1.42] 0.62 0.91 [0.55–1.5] 0.72

Anti-diabetes (Ref: metformin)
Sulfonylureas 1.55 [1.1–2.17] 0.01 1.11 [0.72–1.73] 0.62

Insulin 1.39 [0.88–2.22] 0.15 1.09 [0.70–1.68] 0.70
TZD 1.69 [1–2.89] 0.05 0.94 [0.55–1.6] 0.55

NH: Non-Hispanic, RRR: relative risk ratio, TZD: thiazolidinedione.

Table 4. Factors affecting physical HRQOL of diabetes patients.

Variables
Declined Improved

RRR 95% CI p-Value RRR 95% CI p-Value

Sex (Ref: male)
Female 0.93 [0.69–1.28] 0.69 1.35 [0.9–1.9] 0.06

Age (Ref: 18–39)
40–49 0.73 [0.38–1.4] 0.35 0.80 [0.42–1.5] 0.50
50–59 0.81 [0.47–1.4] 0.44 0.55 [0.31–0.96] 0.04
60–69 0.72 [0.42–1.2] 0.22 0.84 [0.48–1.47] 0.55
70+ 1.06 [0.38–1.4] 0.9 0.70 [0.39–1.27] 0.25

Race (Ref: Hispanic)
NH Black 1.04 [0.71–1.54] 0.82 0.63 [0.41–0.96] 0.03
NH Asian 0.81 [0.53–1.3] 0.36 0.98 [0.64–1.48] 0.9
NH white 0.78 [0.51–1.19] 0.25 0.60 [0.41–0.90] 0.01
NH others 1.16 [0.39–2.8] 0.46 0.93 [0.41–2.08] 0.85

Insurance (Ref: yes)
No 1.19 [0.69–2.06] 0.52 1.39 [0.93–2.11] 0.11

Employment (Ref: yes)
No 1.42 [0.94–2.15] 0.09 1.02 [0.69–1.3] 0.64

Coronary artery disease (Ref: yes)
No 0.7 [0.46–1.1] 0.11 1.1 [0.70–1.75] 0.7

Asthma (Ref: yes)
No 1.1 [0.74–1.58] 0.69 0.86 [0.52–1.82] 0.55

Angina (Ref: yes)
No 1.1 [0.64–1.9] 0.72 0.65 [0.40–1.03] 0.07

Myocardial infarction (Ref: yes)
No 0.83 [0.50–1.38] 0.48 0.74 [0.42–1.3] 0.30

Emphysema (Ref: yes)
No 0.67 [0.36–1.22] 0.19 0.85 [0.46–1.56] 0.6

Dyslipidaemia (Ref: yes)
No 0.87 [0.57–1.33] 0.49 1 [0.66–1.25] 0.98

Cancer (Ref: yes)
No 1.08 [0.54–1.05] 0.8 0.9 [0.57–1.1] 0.63

Healthcare events (Ref: 0)
One events 0.7 [0.47–1.05] 0.09 0.81 [0.50–1.13] 0.39
2–3 events 0.65 [0.42–1] 0.05 0.81 [0.52–1.4] 0.36
4–5 events 0.62 [0.35–1.08] 0.09 0.90 [0.48–1.7] 0.72
≥6 events 0.73 [0.43–1.24] 0.24 0.82 [0.49–1.37] 0.44

Anti-diabetes (Ref: metformin)
Sulfonylureas 1.31 [0.88–1.94] 0.17 0.89 [0.62–1.28] 0.53

Insulin 0.98 [0.59–1.6] 0.92 0.96 [0.65–1.41] 0.84
TZD 1.04 [0.62–1.74] 0.89 0.78 [0.43–1.42] 0.43

RRR: relative risk ratio, TZD: thiazolidinedione.
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3.4. Healthcare-Associated Events in Diabetes Patients

One-quarter of patients had no healthcare-associated events (23.46%). About one-fifth
(18.85%) of patients had greater than six events. Around 18.2% of patients had at least one
HCE. There was a significant difference among participants who received different anti-
diabetes treatments in terms of the number of HCEs associated with diabetes, including
emergency visits, home health visits, inpatient events, and office-based events (p < 0.01). No
significant difference was observed between different treatment groups regarding hospital
stay and outpatient events (Table 5).

Table 5. The mean number of healthcare-associated events in diabetes patients across different treatments.

Type of Events Metformin Sulfonylurea Insulin TZD Total p-Value

Emergency events 0.03 0.03 0.09 0.02 0.17 <0.01
Home health events 0.11 0.15 0.27 0.16 0.69 <0.01

Hospital stays 0 0.03 0 0.18 0.21 0.18
Inpatient events 0.01 0.02 0.08 0.01 0.12 <0.01

Office-based events 2.24 2.86 3.55 3.51 12.16 <0.01
Outpatient events 0.13 0.16 0.23 0.27 0.79 0.08
Number of HCEs

No event 8.89 7.5 4.18 2.88 23.46

<0.01
One events 6.24 5.72 3.49 2.76 18.2
2–3 events 7.59 7.99 5.06 4.59 25.23
4–5 events 3.44 4.86 2.86 3.12 14.26
≥6 events 3.73 5.55 5.54 4.03 18.85

HCEs: healthcare events, TZD: thiazolidinedione.

3.5. Determinants of Healthcare Events Associated with Diabetes

According to the result of the negative binomial regression model, the most signif-
icant determinant factors associated with the occurrence of HCEs are shown in Table 6.
Compared with married individuals, being widowed increased the risk of HCEs by a
factor of 1.46 [1.02–2.1, p < 0.01]. Relative to employed individuals, patients without
employment had 1.44 times greater rate for HCE [1.16–1.79, p = 0.01]. The rate of HCEs
decreased by a factor of 0.79 in patients without a history of hypertension compared hy-
pertensive patients [0.63–0.99, p = 0.04]. Patients on sulfonylurea (1.53 [1.20–1.95, <0.01]),
insulin (2.00 [1.55–2.70, <0.01]), and TZD (1.78 [1.23–2.58, <0.01]) had increased risk of
HCEs compared to patients who were on metformin (Table 6).

Table 6. Determinants of healthcare events associated with diabetes: negative binomial regression model.

Factors IRR 95%CI p-Value

Sex (Ref: male)
Female 0.98 [0.81–1.2] 0.88

Age (Ref: 18–39)
40–49 1.32 [0.89–1.94] 0.16
50–59 1.13 [0.79–1.61] 0.5
60–69 0.96 [0.66–1.34] 0.82
+70 0.78 [0.55–1.13] 0.19

Race (Ref: Hispanic)
NH Black 0.94 [0.77–1.14] 0.53
NH Asian 0.83 [0.62–1.1] 0.5
NH white 1.12 [0.75–1.66] 0.57
NH others 0.74 [0.44–1.2] 0.27

Marital status (Ref: married)
Widowed 1.46 [1.02–2.1] 0.04
Divorced 1.14 [0.85–1.53] 0.37
Separated 0.95 [0.6–1.48] 0.81

Never married 0.99 [0.75–1.32] 0.94
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Table 6. Cont.

Factors IRR 95%CI p-Value

Insurance (Ref: yes)
No 1.33 [0.96–1.85] 0.08

Employment (Ref: yes)
No 1.44 [1.16–1.79] 0.01

Coronary artery disease (Ref: yes)
No 1.03 [0.72–1.47] 0.88

Asthma
No 1.29 [0.94–1.79] 0.11

Hypertension (Ref: yes)
No 0.79 [0.63–0.99] 0.04

Angina (Ref: yes)
No 0.92 [0.61–1.38] 0.68

Stroke (Ref: yes)
No 1.12 [0.87–1.44] 0.4

Dyslipidaemia (Ref: yes)
No 1.19 [0.91–1.55] 0.19

Cancer (Ref: yes)
No 1.2 [0.94–1.54] 0.15

Arthritis (Ref: yes)
No 0.80 [0.67–0.96] 0.02

Anti-diabetes (Ref: metformin)
Sulfonylureas 1.53 [1.20–1.95] <0.01

Insulin 2.00 [1.55–2.70] <0.01
TZD 1.78 [1.23–2.58] <0.01

IRR: incidence rate ratio, NH: non-Hispanic, TZD: thiazolidinedione.

4. Discussion

Most studies have focused on the evaluation of intermediate clinical endpoints of
diabetes (i.e., glycemic control) following anti-diabetes treatments. Recently, a few com-
parative effectiveness studies integrated patient reported outcomes measures along with
randomized control trial studies to measure HRQOL [10–13]. However, a real-world
evaluation of HRQOL of diabetes patients on different treatment modalities has not been
sufficiently explored [23]. This study aimed to evaluate the HRQOL and HCE of patients
with diabetes who were taking selected anti-diabetes treatments.

According to our findings, about 15–20% of patients showed an improvement in
HRQOL from the baseline HRQOL level. More than 20% of the population had unchanged
HRQOL at the end of the follow-up. The trend in HRQOL did not show a significant change
across different panels in physical HERQOL, but a sharp decline was observed in mental
HRQOL from panels 18 to 19 before increasing afterward. Several factors were associated
with poor HRQOL, including history of unemployment, type of anti-diabetes, Black and
white races, and age ranges of 40–49 and 60–69. More than 20% of diabetes individuals
experienced at least one HCE associated with diabetes. Multiple factors influenced the
occurrence of HCEs in diabetes patients such as marital status, employment status, and
anti-diabetes medications.

Our study indicated that the use of anti-diabetes medications modestly improved
HRQOL in diabetes patients. This could be through achieving adequate glycemic con-
trol [24,25]. The effectiveness of these medications to improve HRQOL could also be
attributed to preventing diabetes-related complications [26,27]. For instance, TZDs were
reported to confer cardioprotective effect. According to recent studies, TZDs such as piogli-
tazone significantly improve endothelial and adipose tissue dysfunction and reduce the
composite of nonfatal myocardial infarction and stroke in patients with type 2 diabetes,
which might contribute to HRQOL improvement [28,29]. However, there is controversy
about the role of TZD on CVD outcomes as they were once labeled as a black-box warning
for worsening of heart failure in in diabetes patients [30]. On the other hand, evidence
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on the effects of sulfonylureas on the heart is still not conclusive and remains an ongoing
debate [31]. The modest improvement in HRQOL associated with the use of these glucose-
lowering agents might also be ascribed to the use of a single blood glucose-lowering agent.
Rizza et al. (2021) noted that using a single dose of anti-diabetes medication resulted in
a greater likelihood of improving health and quality of life as compared to combination
therapies [32]. Additional pharmacotherapeutic properties of individual anti-diabetes
medications could also contribute to their impact on HRQOL. For example, metformin
decreases obesity, which might affect physical health. However, some safety profiles, such
as undesired weight gain due to insulin and sulfonylurea might attenuate their benefit on
HRQOL [33,34]. Weight gain has a negative psychological impact and compromises physi-
cal strength, which might expose one to frailty [35]. As noted in the multinomial regression
report, a relatively higher rate of decline in HRQOL associated with sulfonylureas and TZD
as compared to metformin could be attributed to safety differences between treatments [36].
However, controlled studies with an adequate follow-up period are required to capture the
difference in HRQOL between these agents.

The current study explored the magnitude of improvement in HRQOL as influenced
by race and ethnicity. Black Americans and NH whites had a higher rate of decline in
HRQOL. The disparity in HRQOL might be due to the variation in response to anti-diabetes
medications between different racial/ethnic groups and the difference in socioeconomic
status [37]. Even though patients had equal probability of taking anti-diabetes medications,
the difference in economic status could affect access to psychological services, especially
for African-Americans [38]. Despite the socioeconomic disadvantages surrounding the
Hispanic population, Hispanics in the United States tend to have significantly better health
outcomes than the average population, which was also observed in our study [39]. The
present study also reported variation in the HRQOL between different age groups. It was
found that middle-aged to older individuals tended to have lower HRQOL than young
patients [40]. As age increased, the number of comorbidities and healthcare events become
more pronounced, resulting in decreased HRQOL [41]. On the other hand, some studies
reported that HRQOL was better in older patients, which might be related to the high
amount of healthcare received by the older population [38–42].

In the present study, one in five individuals had at least one HCE associated with
diabetes. As with many chronic conditions, diabetes is known to cause multiple inpatient
and outpatient events [43]. A number of studies reported that patients with diabetes had a
2–6 times higher rate of admission than patients without diabetes [44,45]. In 2015, it was esti-
mated that 92 in 1000 diabetes patients would visit an emergency room in the US [46]. HCEs
related to diabetes can occur at the onset of the disease in the form of diabetic ketoacidosis
or micro- and macrovascular complications. The frequent precipitation of hyperglycemia
and the progression of the disease add a tally to several admissions [47]. The occurrence of
these events might vary according to the type of pharmacologic management. In our study,
it was stated that the use of sulfonylureas, insulin, and TZD was likely to increase the rate
of HCEs as compared to metformin. The high rate of HCEs in these medications could be
inadequate glucose control when given as monotherapy [48]. Poor insulin administration
might also exacerbate hyperglycemia and emergency visits [44]. Roumie et al. (2012)
reported that the use of sulfonylureas for the treatment of diabetes was associated with
an increased hazard of diabetes-related events (18.2 per 1000 person-years) compared to
metformin users (10.4 per 1000 person-years) [49]. Lipscombe et al. (2007) reported that
treatment with TZD monotherapy was associated with a significantly increased risk of
congestive heart failure, acute myocardial infarction, and death compared with other oral
hypoglycemic therapies that led to emergency room visits [50]. Thus, HCEs associated with
diabetes could be mitigated with the appropriate selection of anti-diabetes medications.

In general, the present study provided important information on HRQOL and HCEs in
patients with diabetes who were on different anti-diabetes medications. The representative-
ness of the sample could allow generalizability of the findings. However, the retrospective
design of the study did not enable to control all confounders of HRQOL. In addition, the du-
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ration of therapy between the two timepoints may not have been able to capture significant
differences in HRQOL between the two rounds. The HRQOL assessment tool is not specific
to diabetes, which could also have affected our estimation of HRQOL in these special
population. The study was also affected by bias from self-reported HRQOL. Our study
did not incorporate the impact of nonpharmacological interventions that might influence
HRQOL. The current study did not evaluate the difference in HRQOL of other anti-diabetes
medications such as sodium glucose transporter inhibiters and incretin mimetics that are
usually combined with one or more of selected anti-diabetes medications. The findings of
the study should be interpreted in light of these limitations.

5. Conclusions and Recommendations

In conclusion, antidiabetic medications modestly improved HRQOL in patients with
diabetes during the follow-up period. The overall improvement in HRQOL was approx-
imately 20%. Patients with sulfonylurea had a higher decline in HRQOL. Patients on
metformin had a lower rate of HCEs as compared to other medications. There was a
difference in HRQOL in terms of race and age. The selection of anti-diabetes medication
should focus on HRQOL in addition to intermediate outcomes (i.e., glucose level). Special
attention is required for patients with various age groups and ethnic origins to improve
HRQOL in patients with diabetes. Policymakers should ensure the availability of glucose-
lowering agents that demonstrate high yield of HRQOL at affordable price. The enrolment
of diabetes patients to different health plans such as traditional Medicare versus Medicare
advantage could cause variation in the uptake of anti-diabetes medications [51]. Efforts
should be sought to eliminate disparity in receiving these glucose-lowering agents across
diabetes patients who are enrolled in different health plans. Engagement of patients’ view
during drug selection could also help to initiate appropriate anti-diabetes medication with
better HRQOL. Future research can be directed to comparing the HRQOL of patients taking
combination therapies with respect to other new therapeutic alternatives such as GLP-1
agonists and SGLT2 inhibitors.
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Abstract: Introduction: During the SARS-CoV-2 pandemic, there has been a decrease in the super-
vision of the medication of subjects with chronic diseases. Customized automated dosing systems
(SPDA) are devices that allow medication to be dispensed and administered, which have proven
to be safe and effective for the patient and cost-effective for the healthcare system. Methods: an
intervention study was carried out on patients from January to December 2019 in a residential centre
for the elderly with more than 100 beds. The economic costs derived from manual dosing were com-
pared with those of an automated preparation (Robotik Technology®). Results: Of the 198 patients
included, 195 (97.47%) of them were polymedicated. Of the total of 276 active substances of registered
medicinal products, it was possible to include them in the process of automating the preparation
of the SPDA 105 active pharmaceutical ingredients. A cost reduction of EUR 5062.39 per year was
found using SPDA. Taking into account the active ingredients of emblistable and non-emblistable
medicines, the use of SPDA resulted in savings of EUR 6120.40 per year. The system contributed
to the detection of cases of therapeutic duplication and reduced the time to prepare the medication.
Conclusions: the use of SPDA is a useful and economically profitable strategy for its use in residential
centres for the elderly.

Keywords: administration; dosage; polypharmacy; cost-analysis

1. Introduction

In the SARS-CoV-2 pandemic situation, the need to improve the continuity of care
and ensure access to medicines in a safe and efficient manner became evident [1–4]. The
pandemic has greatly affected the care of chronic pathologies [5,6]. In the case of polymedi-
cated, non-institutionalised patients with multiple pathologies, there is also a decrease in
the supervision of medication by relatives or direct caregivers, as visits have been reduced
due to periods of restricted mobility [5,7].

The model of personalized, integrated pharmaceutical care becomes more relevant
in this pandemic context [8–10], giving greater importance to the role of the community
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pharmacist after the act of dispensing medicines, participating in the administration of
medicines with tools such as personalised dosage systems (PDS) that allow the medication
to be organised using special blister packs, on set days and at set times. SPDs are an aid to
pharmaceutical care integrated into the continuity of care for polymedicated patients while
ensuring better adherence to the pharmacological treatment of these polymedicated patients
and, therefore, saving the health system money by avoiding therapeutic non-compliance
and admissions due to medication errors [11–14].

The patient receives his or her medication organised in a personalised system, which
improves adherence to treatment, thereby optimising the control of consumption as it
allows for the safekeeping of the remaining medication not dispensed at the pharmacy [15].
At the same time, it helps polymedicated patients to maintain their independence and safety
and improves the quality of care and the efficiency and sustainability of the healthcare
system [16–18].

In a residential care home for the elderly, patients have multiple pathologies and the
average consumption of medicines is higher than for those who continue to live at home [18].
The manual administration of these medications is a common practice in residential centres
without the intervention of the community pharmacist, and this practice has repercussions
on patient safety because it is associated with dosage errors, non-compliance with dosage,
incorrect interpretation of medical indications and lack of organisation of inventories [9].
In response to this, the use of personalised dosing systems (PDS) performed by community
pharmacists in the Pharmacy Office has been proposed. Personalised dispensing systems
can be prepared by the pharmacist manually or automatically by a blister robot, and in
this case, we are talking about personalised dispensing automation systems (PDA). These
robotic blistering systems constitute a new technology capable of reducing the time required
for the preparation and distribution of medicines in individualised doses.

In general, only solid oral preparations with good physical, chemical and pharmaceu-
tical stability are suitable for inclusion in SPDs, provided that they are stable outside the
original primary packaging at room temperature for the period of unblistering, preparation,
delivery and use. Non-oral dosage forms, such as ova or suppositories, and non-solid oral
dosage forms, such as sachets, should be excluded from SPD. Thermolabile (refrigerator
storage between 2 and 8 ◦C) medicinal products should also be excluded [18].

Extremadura has a population that is older and more dependent than the national
average and usually resides in rural areas [19]. This has been associated with the imple-
mentation of both public and private resources to improve the care of the adult population
residing in residential centres or day centres [20]. In order to overcome deficiencies in
the supply and dispensation of medicines, the use of SPDA in these facilities has been
proposed [21,22]. However, it is not known to what extent these systems are associated
with a reduction in financial expenditure. For this reason, the main objective of this study is
to compare the costs of manual drug administration with SPDA. Performed by pharmacists
in a Pharmacy Office in a residential center for the elderly in Extremadura.

2. Materials and Methods

An intervention study was carried out in which a model of pharmaceutical care
integrated into the care model of the resident population of the Ciudad Jardín Residential
Centre in Cáceres was designed as the object of study, using personalised automated dosage
systems (SPDA).

This study was carried out from January to December 2018 and January to December
2019 on a closed multi-pathological and elderly population in the Ciudad Jardín residential
centre, with a private management model and a mixed public–private medication supply
system of the Extremadura Health Service/Pharmacy Office. As it is a residential centre of
more than 100 beds, part of the supply of medicines for patients is provided by the Hospital
Pharmacy of the referral hospital and the medicines that the hospital does not have in stock
are supplied by a Pharmacy Office.
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This residential centre places fortnightly orders for medicines from the Hospital Phar-
macy of the Hospital San Pedro de Alcántara according to the patient’s treatment schedule
for 15 days. Residential centre does not have any medicine management programme to
order the exact consumption of medicines to be consumed in the next 15 days, so the nurses
make an estimate according to the existing stock and with reference to previous orders
accumulating in the residential centre to create a large stock of medicines. The Ciudad
Jardín Residential Centre has 240 beds. The two groups of patients, both in 2018 and 2019,
were made up of the same patients in order to avoid selection bias.

During 2018, the Garden City Residential Centre used the manual pill dispenser
method by the staff. Starting in 2019, throughout the year, the production of SPDA blister
packs using the medicine blistering robot (RobotikTechnology®) was introduced at the
Pilar Leal Pharmacy in Alcuéscar, Spain.

Pharmaceutical dosage forms that can be included in both manual and automated
personalised drug delivery systems include only solid oral medicinal products with good
physical, chemical and pharmaceutical stability, provided that they are stable outside the
original primary packaging at room temperature for the period covering unblistering,
preparation, delivery and use. Non-oral dosage forms, such as ova or suppositories, and
non-solid oral dosage forms, such as so-bres, should be excluded from SPD. Thermolabile
(refrigerator storage between 2 and 8 ◦C) medicinal products should also be excluded.

This modification in the way medication is administered was used to compare the costs
of manual and automated production (year 2018 compared to 2019). The medication supply
system was the same in both 2018 and 2019. The Garden City Residential Centre has a sup-
ply of public and private medication. Public management corresponds to the Extremadura
Health System, and the private management corresponds to the Pharmacy Office.

In order to implement the model, project management techniques, process manage-
ment, training for the people involved in the process and a study to assess the previous
situation in terms of financial and patient safety were used in the different phases of the
project’s implementation.

A homogeneous population was considered in terms of the main variables: age
over 64 years of age and without a direct reference person for medication management.
The following variables were chosen as study variables: age, gender, co-payment of the
individual health card (IHC), pharmaceutical expenditure on medicines, medical devices
and medicines not financed supplied by the Extremadura Health Service and patient
co-payment at the Alcuéscar Pharmacy Office. The number of medicines consumed by
each patient was also taken into account, and polymedication was considered to be the
consumption of three or more medicines/per day.

The information was obtained from the electronic and paper prescriptions from the
geriatric centre’s doctor, as well as from the orders for medicines received at the Residential
Centre from the Hospital Pharmacy of the San Pedro de Alcántara Hospital in Cáceres.
Data on the consumption of medicines were also obtained from the management software
“Farmadosis” AMCO+ (FARMADOSIS S.L., Palma de Mallorca, Spain), a management
programme used by the Pharmacy Office for the weekly production of SPDA medication
that connects the SPDA robot with healthcare professionals of the residential centre, as well
as with the technology and information systems necessary to coordinate the pharmaceutical
care with healthcare professionals in the nursing of this centre. The Pharmacy Office carries
out the weekly emblisting of patients’ medication for production with the SPDA system,
which makes it possible to obtain metrics related to medication consumption.

All patients of this centre who agreed to participate were included in a consecutive
selection process. For this purpose, the patients were given an informed consent form
explaining the study in detail and that the data obtained would be anonymous and would
only be used for the purpose of the study.
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The inclusion criteria were as follows:

- Persons with a stay of 30 days or more at the Ciudad Jardín Residence.
- A user of 1 or more drugs for a period greater than or equal to 30 consecutive days of

chronic medication.
- Absence of a direct primary caregiver.
- Sign the authorisation and informed consent included in the standard work protocol

(SOP) of the SPDA of the Pharmacy Office in order to relocate their medication to the
SPDA’s list at the Alcuéscar Pharmacy Office.

- To have their treatments financed by the Extremadura Health System (SES), with TSI
001, 002, 003, 004 and 005, as established by Royal Decree-Law 16/2012, of 20 April,
on urgent measures to guarantee the sustainability of the National Health System and
improve the quality and safety of its services [23].

The exclusion criteria were as follows:

- Stay of less than 30 days (either due to change of residence or death before 30 days).
- Non-user of medicines.
- Not signing the informed consent form.
- Belonging to companies or mutual insurance companies

Discontinued medications were excluded for patients with chronic medications.
The model was subject to continuous quality assessment, with measures adapted to

the needs and lines identified as possible improvements.
In September 2018, the situation analysis phase was carried out prior to the imple-

mentation of the pharmaceutical care model in the residential centre. Meetings were held
with healthcare staff, especially for reviewing the processes related to patient treatment.
A working methodology adapted to what they were doing was proposed so that the
implementation of personalised pharmaceutical care could be integrated into the usual
working system. The healthcare staff of the residential centre, responsible for administering
medicines to patients, were trained in SPD systems for medicines to ensure patient safety
and without extensive modification of routine clinical practice.

We retrieved data on medications consumed by patients throughout 2018 and demo-
graphic data on all patients discharged from the centre. They were segmented by age,
gender and type of health coverage. Training of healthcare staff was intensified for the
implementation of this new model.

To this end, the technology and information systems in place were used to coordinate
pharmaceutical care with the healthcare professionals at the residential centre.

During the period analysed, in 2018 and 2019, a total of 198 patients who met the
inclusion criteria for the study were included each year.

The expenditure associated with the manual dosing of the residential center in manual
devices was quantified and compared with the expenditure associated with the elaboration
of the SPDA made by the Pilar Leal Carbajo Community Pharmacy Office.

The efficiency of personnel and material resources was analysed. At all times, the
preparation of active ingredients of medicines was ensured through the SPDA. Qualified
and duly certified staff came from the community Pharmacy Office of Pilar Leal Carbajo.

The time spent by healthcare staff at the residential centre who prepared the indi-
vidual pill dispensers with medicines using the manual method in 2018 was analysed,
along with the associated economic expenditure, which was compared with the prepa-
ration of medication using the SPDAs in the Pharmacy Office in 2019 and its associated
economic expenditure.

3. Results

Patients included in the study who met the inclusion criteria were 198 patients in each
study year.
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3.1. Results Regarding Polymedication:

The proportion of polymedicated patients in the study population was 97.47% of the
total number of patients with any medication. When analysing the polypharmacy of the
population, it was observed that only five patients had less than three drugs.

A total of 276 active pharmaceutical ingredients consumed each year by the patients
included in the study were recorded. Of these, 99 active pharmaceutical ingredients were
found that could not be reblistered due to their pharmaceutical form in the SPDA and
were administered manually by the healthcare staff at the healthcare centre. The remaining
177 active ingredients of medicines consumed each year by the patients included in the
study could be reblistered in the SPDA robot prepared in the Pharmacy Office. Of these
177, 72 active ingredients of medicines were supplied by the community Pharmacy Office
through medical prescriptions, and the remaining 105 active ingredients of medicines were
supplied by the Extremadura Health Service to the Ciudad Jardín residential centre.

3.2. Results Relating to the Expenditure Obtained for the Medication Administered by SPDA:

When analysing the data on essential medicines provided by San Pedro de Alcántara
Hospital to the residential centre, a decrease in the number of units of medicines requested
from the hospital by means of fortnightly orders by the residential centre was observed in
2019 compared to 2018.

The number of units of medicines provided by San Pedro de Alcántara Hospital and
spent in 2019 when using the SPDA is 330,271 U (with an associated expenditure of EUR
83,374.90) compared to 2018 which resulted in 381,740 U (with an associated expenditure
of EUR 88,437.29). This reduction in expenditure using the system proposed in this study
was EUR 5062.39 per year.

The overall consumption of medicines (essential and non-essential) was analysed
using the integrated pharmaceutical care system with SPDA: it was observed that in the
model presented, a total of 452,997 units of medicines were consumed in 2018 at the cost of
EUR 178,745.74. This compares to 2019, when 402,638 units of medicines were consumed
with a PVP ii cost of EUR 172,625.34.

This represents a saving of EUR 6120.40, but this model has not had a significant
influence on the decrease in the number of units of non-emblistable medicines.

This study did not quantify the medication changes that occurred from one year to the
next (2018 to 2019) in patients, so this decrease can be partly can be associated with this fact.
What was reduced was the overstocking of medicines in the residential centre by ordering
medicines without precision in quantity, avoiding future expiry of these medicines.

The proposed system contributed to the detection of two cases of therapeutic duplicity,
i.e., the presence of two medicines of the same therapeutic class, one of which was duplicity
of analgesics and one was duplicity of analgesics; the patient had been prescribed parac-
etamol one gram and the combination tramadol/paracetamol 37.5 mg/325 mg, another
was duplicity of anti-ulcer drugs, the patient had omeprazole 40 mg and esomeprazole
20 mg. An alert record sheet was created for the nursing staff, who systematically checked
the patient’s visual check by them prior to the administration of medication, and reported
the subjective perception of more cases where they self-corrected the duplicity error but
did not record it prior to the implementation of the integrated pharmaceutical care model.

The study population comprised 46 men and 152 women. Nine patients were younger
than 65 years, 40 patients between 65 and 80 years and 149 patients older than 80 years.

According to the classification established by the Ministry of Health, with regard to
the TSI assigned, we see that 186 residents out of the 198 total have a TSI002, 93.93% of
the total.

After analysing all the data according to the TSI of the patients in the residential centre,
the only TSI to be considered is TSI001, TSI002 and TSI003, as no results were obtained for
the rest as there were no patients in this range. From TSI001, a total of eight users were
obtained for consideration. TSI002 yielded 186 users, of which 4 had a co-payment ceiling
of 18.52 euros, leaving 182 residents with a co-payment ceiling of 8.23 euros for medicines.
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Finally, from TSI003, there was only one user who paid 40% of the cost of his medication.
The data on the medicines financed and the co-payments made by patients with TSI002
were included, as well as the co-payments that patients would make if the supply were
managed entirely by the pharmacy that serves the geriatric centre, instead of being shared
with the Extremadura Health Service.

In the Ciudad Jardín Residential Centre, there is a shared supply between the Ex-
tremadura Health Service and the Pharmacy Office of Alcuéscar. It was observed that the
pharmaceutical co-payment expenditure was lower than that which each resident should
have to pay for the prescribed treatments. This is usually the case in residential centres
in Extremadura with less than 100 beds; it is the user who finances this expense and not
the Extremadura Health Service, according to the agreement between the Pharmaceutical
Association of Cáceres and the Extremadura Health Service [3].

On analysing the consumption generated by the patients of the Ciudad Jardín Residen-
tial Centre, a deviation of pharmaceutical products non-financed pharmaceutical products
supplied from the Pharmacy Department of the San Pedro de Alcántara Hospital in Cáceres.
This justifies a separate quantitative analysis of the amount at PVL ii and PVP ii according
to Botplus as of 2018 [24] and the number of units served during the year. These medicines
are financed for patients who are in facilities with more than 100 beds but not for patients
residing in their own homes or in facilities with less than 100 beds, as currently established.

In other words, in order to dispense these medicines, the Extremadura Health Service
buys them at the LMP, so an expenditure of EUR 18,888.11 is imputed. However, if these
same patients were to reside in their own homes or in a residential centre with fewer than
100 beds, this cost would not be borne by the Extremadura Health Service but would be
financed by the patient themself, regardless of the patient’s other socio-economic variables.

This agreement creates a situation in which residents in centres with more than
100 beds would have a saving of EUR 28,119.46 and the Extremadura health service would
have an expense of EUR 18,888.11.

Individual medication preparation time was accounted for both with the SPDA (2019)
and manual preparation of weekly pill dispensers (2018). Both processes were carried out
with two pharmacists for SPDA preparation and three nurses for the manual preparation of
pill dispensers, who were familiar with each of the preparation processes. Average prepara-
tion time and human resource expenditure were calculated. The analysed expenditure for
the manual preparation of weekly medication for 240 residents is shown in Tables 1 and 2.

Table 1. Patients included in the study with polypharmacy.

Number of Medicines Patients (N = 198)

1 1

2 4

3 8

4 22

5 25

6 26

7 34

8 26

9 23

10 8

11 9

12 8

13 1

14 3

Total patients 198
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Table 2. Economic study for the manual preparation of weekly pill dispensers for 240 residents of the
Ciudad Jardín centre.

Manual preparation time of 1 Pillbox
per week with 4 intakes per day 14–15 min/pill dispenser

Number of pill dispensers per month 4.33 units (average for 52 weeks per year)

Total preparation time for one month
for one patient

64.95 min/month/patient
1.08 h/month/patient

Cost of salary + social insurance of
nursing personnel 12.18 EUR/h (according to agreement)

Cost of manual pill dispenser
preparation per patient

1.08 h/month/patient × 12.18 EUR/h
= 13.15 EUR/month/patient

Miscellaneous maintenance costs:
0.80 EUR/patient/month

Costs of consumables and supplies to
be borne by the Geriatric Centre

Pill dispenser renewal: 35 EUR/unit
(10% annual renewal)

Annual medication trolleys: 1.500 EUR/unit
(one unit every 3 years)

Cleaning products, gloves: 30 EUR/month

Costs of consumables and supplies to
be borne by the Geriatric Centre

13.95/month/patient × 240 patients
= 3348 EUR/month for 240 patients

The cost of producing SPDA blister packs of medicines was also analysed. The
costs of consumables are borne by the Pharmacy Office, which was cost-efficient for the
health system, as well as all costs of supplies, personnel and legislative requirements.
The expenditure analysed for automated SPDA preparation of weekly medication for
240 patients of the residential centre is shown in Table 3.

Table 3. Economic study for the automated preparation of weekly SPDA for 240 patients of the
residential centre Ciudad Jardín.

Manual preparation time of 1 SPDA per
week with 4 intakes per day 1 min/patient/28 sachets

Number of SPDA per month 120 sachets (average for the 52 weeks with medication
changes during the month)

Total preparation time for one month
for one patient

1 min/month/patient
0.066 h/month/patient

Cost of salary + S.S. of
pharmaceutical personnel 16.83 EUR/h (according to agreement)

SPDA preparation cost per patient

0.066 h/month/patient × 16.83 EUR/hour
= 1.11 EUR/month/patient

0.03 EUR/bag × 120 bags/month/patient/patient
= 3.60 EUR/month/patient

Other expenses attributable to the O.F.
= 1.28 EUR/month/patient

Costs of consumables and supplies to
be borne by the F.O.

Ink ribbon and pouch film: 120 EUR/4.000 pouches
produced (0.03 EUR/bag)

Technology investments and monthly software
maintenance: 150 EUR/month

Electricity, insurance and equipment: 30 EUR/month

Total SPDA preparation for 240 patients
5.99/month/patient × 240 patients

= 1437.60 EUR/month for 240 patients assumed
by the Pharmacy Office of Alcuéscar
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The SPDA was faster in the preparation of a patient’s monthly medication than the
manual procedure that has been used to the current time. On the basis of these working
times, the total cost was estimated: a total cost of EUR 3348 per medication preparation
process per month for 240 patients in 2018 (manual system) and a total expenditure in 2019
(with SPDA) of EUR 1437.6 for 240 patients.

At the time of the study, as the SES supplies the user without strict control, it receives
EUR 5978.30 less and has an expenditure of EUR 18,888.11. In the study, the SES has a total
loss of EUR 24,866.41 (EUR 5978.30 + EUR 18,888.11). In addition to showing a difference in
access to medication between residents in centres with more than 100 or less than 100 beds
or at home, regardless of the socio-economic situation of each patient.

4. Discussion

The implementation of this model of personalised pharmaceutical care integrated
into the care of institutionalised patients in the population studied shows an economic
impact on both the Extremadura Health Service and the Ciudad Jardín Residential Centre.
As it is included in comprehensive pharmaceutical care, with appropriate information
systems, the model presented allows for the detection of duplicity and other medication
errors and solving them in real-time [11,24,25]. This means improving the quality of
patient prescribing and, therefore, patient compliance, contributing to the optimal control
of chronic diseases in terms of medication management [26]. The professionalisation of
medication supply and the presence of a pharmacist to review and monitor treatments,
duplications and interactions on a personalised basis for each patient has been shown to
contribute to the rationalisation of healthcare expenditure.

Non-financed medicines were quantified at PVL ii because this is the purchase price
of these products, according to Botplus, as of 2018 [27]. This potentially represents a direct
saving for the Extremadura Health Service in pharmaceutical expenditure for these patients
in one year of using this personalised pharmaceutical care model [18]. As a cost-saving
measure for the Extremadura Health System, by ceasing to request fortnightly bulk orders,
non-financed medicines and medical devices would change the financer by being to be
charged to the patient in centres with more than 100 beds [17]. Until now, in facilities with
less than 100 beds or residents at home, this expenditure is charged to the user.

The residential centre that was under this system would have more hours per month
of qualified health personnel to reassign to other occupations that would improve the
quality of the centre and its patients, saving time in storage and placement of medicines
and checking expiry dates, as well as saving money on the purchase of medication trolleys
and their maintenance.

The pharmacy that participates in the pharmaceutical care of this model, which was
implemented in the Ciudad Jardín residential centre, assumed direct investment costs in
technology and information systems to carry out the SPDA of medicines, consumable
materials necessary for weekly production, and the relevant legal obligations. Likewise,
the hiring of personnel to provide a quality service to the residential centres is financially
compensated by the profit margin on the increase in sales of the medicines and medical
devices discussed during this study.

It is therefore important to consider this model of integrated pharmaceutical care
in residential centres as an alternative to the current model in order to guarantee the
sustainability of social and healthcare services while at the same time providing quality,
patient safety and equity.

A more extensive study on equity of access to medication for patients living in facilities
with less than 100 beds and no and not institutionalized would be needed [28].

One of the limitations of the study is that it focuses on a single centre and takes as
a reference the medication control system of the residents of a single centre. However,
it would be useful to extrapolate this system to other centres, so we believe that future
research can be based on our work in order to contribute more scientific quality to the
community. To date, there is no article that discusses this process of cost analysis associ-
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ated with personalised dosing systems, comparing the two possibilities: manual versus
automated preparation.

5. Conclusions

SPDAs are effective tools to optimise the pharmacological treatment of institutionalised
elderly people and are safer and less costly than manual dosing of medicines. Their
implementation in facilities has a positive economic impact on health services, as well as a
way of incorporating integrated pharmaceutical care.
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Abstract: The medication review process (MRP) is an extended, vital role of community pharmacists
in improving health outcomes of medication use, yet it is neither systematically nor comprehensively
provided bycommunity pharmacies in Jordan. This study aimed to identify the potential barriers
hinderingMRP implementation bycommunity pharmacists in Jordan. A total of 550 community
pharmacists electronically received a previously constructed and validated Arabic questionnaire
explicitly developed to assess the current medication review practices and factors hindering the MRP,
of whom 417 answered the questionnaire, giving a response rate of 75.8%. Among the investigated
six categories’ seventeen barriers tothe implementation of the MRP, the highest rating was found for
remuneration barriers (55.8%), followed by barriers related to regulations and patients, which scored
52.3% and 48.8%, respectively. Resource-related barriers were recognizedby 44.6% of participants,
while qualifications and barriers related to physicians scored 42.9% and 41.8%, respectively. Although
community pharmacists in Jordan are eager to extend their roles from traditional to more patient-
centered ones, they encounter various barriers hinderingsuch development. Regulation adjustments
accompanied by cost-effective remuneration and proper training are strong facilitators for community
pharmacists to initiate the medication review service; make available the needed resources; and
invest efforts, time, and money to operate it.

Keywords: medication review process; medication review service; pharmaceutical care; healthcare;
barriers; community pharmacist; Jordan

1. Introduction

Recently, there has been an urgent need to broaden community pharmacists’ roles in
primary public health issues [1]. As a result, the range of services provided by community
pharmacists has undergone rapid expansion, from traditional supply functions to more
patient-focused services [2]. Community pharmacies comprise ideal sites for believable
counseling that appeal to a large population segment. Furthermore, community pharma-
cists gain a unique understanding of the therapeutic management of the health needs of
communities, operate underextended opening hours, and serve through daily interactions
with patients, providing health education, immunization programs, disease awareness, and
prevention initiatives [3]. The patient-centered roles of community pharmacists emphasize
the achievement of optimal treatment results for the patient and the prevention ofhealth
problems that patients may encounter because of the incorrect use of medicines [4]. The
medication review process (MRP) is one of the crucial pharmaceutical care (PC) services
that community pharmacists can provide, through which they perform a thorough review,
evaluation, and discussion of patients’ medications to obtain the best treatment plan and to
prevent any medication-related health problems [5,6].
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The MRP is defined as a systematic and structured critical evaluation of a patient’s
medicationto reach a treatment agreement, optimize medicationuse, minimize medication-
related problems, improve health outcomes, and reduce waste [7,8]. According to the
Pharmaceutical Care Network Europe (PCNE), a medication review (MR) is defined as
a “structured evaluation of a patient’s medicines with the aim to optimize medicines use
and improving health outcomes” [9]. Therefore, the MRP is one of the most critical aspects
of the PC process, through which a complete assessment of the patient’s medications is
carried out after determining the goals of the treatment and the patient’s needs and taking
into account all of the factors that affect the selection of the appropriate treatment plan for
the disease condition, thus developing a treatment plan that ensures the right medicines
with the right doses are provided to the right patient [10].

Studies addressed the MRP’s positive outcomes on patients’ life, particularly the
elderly, who receive more than one drug for a long time. That is, the ultimate goal of the
MRP is to obtain the best possible treatment plan, improve the patient’s quality of life,
reduce treatment costs, increase commitment to taking medication, and reduce potential
medication-related side effects [10–21]. Therefore, the basis forconducting the process
depends mainly on engaging indialogue with the patient to obtain all of the necessary infor-
mation that mainly affects the treatment plan and the extent of the patient’s commitment to
taking the medications included in the treatment plan completely and appropriately, thus
ensuringthat the correct patient receives the correct medication at the correct dose [22].

A couple of MRP-related local studies were conducted; the findings showed that
the service had a positive impact on patients’ health, that many problems related to the
use of drugs were prevented from occurring when the MRP wasapplied, and that there
wasacceptance and satisfaction from the patients about pharmacists performing the process
due to the positive results on the patients’ health [23,24].

Although the MRP is widely adopted and studied globally [13,25], it is seldom pro-
vided bycommunity pharmacies in Jordan [23,24]. There is a lack of studies that address
the potential barriers that hinderthe adoption of such a service bycommunity pharmacies.

This study aimed to identify the potential barriers hinderingMRP implementation
bycommunity pharmacists in Jordan, and it is expected to be the first in Jordan to do so.
The outcomes of this study are valuable to supplement the decisionmakers (such as the
Jordan Pharmacists Association (JPA)) with the key barriers and obstacles hinderingthe
comprehensive implementation of the medication review service (MRS) by community
pharmacists, thus enabling them to articulate plans and policies to bridge the gap between
the current roles performed by community pharmacists and the needed future broader
patient-centered roles.

2. Materials and Methods

Study design and settings: This was an observational, cross-sectional studyusing a
pre-tested, validated questionnaire distributed to a sample of community pharmacies in
Jordan. Data were collected over three months (from April to June 2021). Figure S1 depicts
a flowchart of the whole study process.

Study instrument: The study questionnaire was developed based on previous studies,
a literature review [11,13,14,22–24], and research objectives. It was designed to be in
Arabic to support participants’ responses, as Arabic is the official and mother-tongue
language in Jordan. Six experts and five clinical pharmacists were individually approached
to participate in the questionnaire validation process. Furthermore, a pilot study was
performed to ensure that the questions were clear, understandable, and reflected the study’s
objectives. Thirty community pharmacies were selected randomly, and the questionnaire
with the study objectives was sent to them electronically, inviting them to participate.
The pilot questionnaire electronic responses were collected over three weeks and tested
for consistency and reliability before initiating the formal data collection process. Then,
the updated, refined questionnaire was distributed electronically through social media
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(community pharmacies’ Whatsapp and Facebook groups), where pharmacists were invited
to participate in the study questionnaire.

Sample size calculation and sampling strategy: According to JPA, there are currently
around 3700 community pharmacies, with approximately 7200 community pharmacists. At
a 95% confidence level and a 5% margin of error (significance α = 0.05) with a 50% response
distribution, the minimum sample size was calculated to be 365 [26]. The questionnaire
was distributed to a sample of 550 community pharmacies.

Inclusion and exclusion criteria: The study participants were pharmacists working
in community pharmacies in Jordan. All other pharmacy staff members and pharmacists
working in settings other than community pharmacies were excluded.

Questionnaire measures: The electronic questionnaire contained three parts: the first
was designed to obtain the socio-demographic characteristics of respondents, the second
was dedicated to investigating the MRP implementation practices and behaviors performed
by community pharmacists, and the third part was dedicated to identifying the barriers to
MRP implementation that community pharmacists in Jordan recognize.

Data analysis: The Statistical Package for Social Science (SPSS) software, version 23,
was used to analyze the data generated from the study. The participants’ demographics
arepresented using descriptive statistics (frequency/percentage). For the assessment of
MRP practices and behavior questionnaire items (part two; 8 items), the Likert’s agreement
five-point response scale (strongly disagree to strongly agree) was used. The Likert five-
point response scale of frequency (never to always) was used to assess the barriers related to
MRP implementation that community pharmacists in Jordan recognize(part three; 17 items).
Descriptive statistics (frequency/percentage) were utilized to present responses on each
scale, and missing responses were excluded from the calculation ofresponse percentages to
the survey items.

3. Results

A total of 550 community pharmacies from 12 governorates were approached to
participate in the study, of which 417 answered the questionnaire, giving a response rate
of 75.8%.

3.1. The Socio-Demographic Characteristics of the Participants

An overview of the socio-demographic characteristics of the participants is presented
in Table 1. The majority of participants were female (n = 321, 77.0%), hadan age ranging
from 25 to less than 35 years (n = 212, 50.8%), had a BSc degree in pharmacy (n = 335, 80.3%),
worked in independent pharmacies (n = 315, 75.5%), were from the northern governorates
(n = 234, 56.1%), and had 3 years or less of working experience in community pharmacies
(n = 240, 57.6%), and most of them were staff pharmacists (n = 317, 76.0%).

Table 1. Socio-demographic characteristics of the participants (N = 417).

Characteristic N %

Gender

Female 321 77.0

Male 92 22.0

Missing data 4 1.0

Age

25 to less than 35 years 212 50.8

35 to less than 45 years 45 10.8

More than 45 years 34 8.2

Less than 25 years 123 29.5

Missing data 3 0.7
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Table 1. Cont.

Characteristic N %

Qualification

Bachelor (Doctor of Pharmacy) 27 6.5

Bachelor (pharmacy) 335 80.3

Ph.D. 2 0.5

Master’s degree 40 9.6

Missing data 13 3.1

The governorate in which the
pharmacy is located

Central governorates 163 39.1

Southern governorates 17 4.1

Northern governorates 234 56.1

Missing data 3 0.7

Pharmacy Ownership
Chain pharmacy 89 21.4

Independent pharmacy 315 75.5

Missing data 13 3.1

Job Title

Pharmacist owner 20 4.8

Owner and responsible pharmacist 50 12.0

Employee pharmacist 317 76.0

Other 18 4.2

Missing data 13 3.0

Practical experience in
community pharmacies

More than 10 years 51 12.2

3-6 years 69 16.5

6-10 years 51 12.2

Less than 3 years 240 57.6

Missing data 6 1.5

3.2. Reliability of Questionnaire

Questionnaire consistency and reliability were measured using Cronbach’s α test,
where the overall internal consistency was excellent (Cronbach’s α = 0.920), with Cronbach’s
α measures ranging from 0.901 to 0.950.

3.3. MRP Implementation Practices and Behaviors Performed by Community Pharmacists
in Jordan

Table 2 shows the MRP practices and behaviors performed by community pharmacists
in Jordan. The assessment revealed that 71.7% of them perform practices and behaviors
related to the MRP, as 49.4% of them collect relevant data from patients or their caregivers.
This is followed by the assessment of whether the prescribed medication is appropriate for
the patient’s condition and whether the prescribed medications may cause health problems
depending on the patient’s condition, at 48.0% and 45.8%, respectively. A total of41.7% of
respondents stated that they are constantly improving their skills to conduct specialized
MR. The assessment of whether the patient is satisfied with continuing the treatment and
whether the patient still needs all of his/her medication was reported by 40.5% and 38.6%
of respondents, respectively. Developing a plan that includes a follow-up with treating
physicians and documenting the files of patients who underwent the MRP were performed
by 36.7% and 33.3% of respondents, respectively.
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Table 2. Medication review process (MRP) practices and behaviors performed by community phar-
macists in Jordan (N = 417).

Rank Practice/Behavior N %

1 We collect relevant information from patients or their caregivers. 206 49.4

2 We assess whether the prescribed medication is appropriate for the patient’s condition. 200 48.0

3 We assess whether the prescribed medications may cause health problems depending on the patient’s
condition. 191 45.8

4 We are constantly improving our skills to conduct specialized medication reviews. 174 41.7

5 We assess whether the patient is satisfied with continuing the treatment. 169 40.5

6 We assess whether the patient still needs all of his/her medications. 161 38.6

7 We develop a plan that includes follow-up with the patient’s treating physician. 153 36.7

8 We have documentation (manual or electronic records) of patients’ profiles to conducting the medication
review process. 139 33.3

3.4. Barriers to MRP Implementation

Table 3 shows the reactions of Jordanian community pharmacists to 17 barriers to
implementing the MRP, grouped into six categories: patient-related, physician-related,
and resource-related barriers, in addition to regulation-related, qualification-related, and
remuneration-related barriers. The highest rating was found for remuneration barriers
(55.8%), followed by barriers related to regulations and patients, which scored 52.3% and
48.8%, respectively. Resource-related barriers were recognized by 44.6% of participants,
while qualifications and barriers related to physicians scored 42.9% and 41.8%, respectively.

Table 3. Barriers to MRP implementation bycommunity pharmacists in Jordan (N = 417).

Rank Barrier Category (%) Barrier Items N %

1 Remuneration related
(55.8%)

Insurers are ready to cover a fee for the pharmacist to perform the medication
review process for their insured patients. 86 20.6

Patients are willing to pay the pharmacist for the medication review process. 87 20.9

The pharmacy provides a financial incentive for pharmacists who conduct
medication re-views 130 31.2

2 Regulation related
(52.3%)

There is an approved reference and specific steps for the pharmacist to carry out
the medica-tion review process. 95 22.8

3 Patient related (48.8%)
Patients accept the medication review process by the pharmacist. 82 19.7

The patients provide the pharmacist with the information needed to perform the
medication review process. 128 30.7

4
Resource related

(44.6%)

We can provide enough time to do the medication review process. 119 28.5

Doing a medication review requires the availability of specialized databases. 203 48.7

Implementing the medication review process requires the appointment of a
pharmacist dedi-cated to this purpose. 174 41.7

The medication review process requires a designated place in the pharmacy. 166 39.8

The pharmacy management supports the medication review process. 156 37.4

Performing medication reviews is a waste of a pharmacist’s time. 79 18.9

5 Qualification related
(42.9%)

Pharmacists have sufficient training and practical applications to conduct the
medication re-view process. 98 23.5

The medication review process is taught during the undergraduate level. 126 30.2

Qualified and trained pharmacists are available to carry out the medication review
process. 140 33.6
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Table 3. Cont.

Rank Barrier Category (%) Barrier Items N %

6 Physician related
(41.8%)

The treating physician accepts the results and outcomes of the medication review
process. 95 22.8

The success of the medication review process requires good relationships with the
treating physicians. 204 48.9

4. Discussion

Although the MRP is widely adopted and studied globally, it is neither systematically
nor comprehensively provided by community pharmacies in Jordan. Moreover, there is a
lack of studies that address the potential barriers that hinder the adoption of such a service
by community pharmacies.

Data from a Jordanian study showed that the main barriers recognized to hinder the
implementation of PC were pharmacists’ lack of pharmaceutical training (44.9%), lack of
acceptability by physicians (43.4%), lack of supporting laws (42.0%), pharmacists’ lack of
therapeutic knowledge and clinical problem-solving skills (39.4%), and pharmacists’ lack
of communication skills (38.2%) [27]. Six categories of barriers were identified throughout
this research.

The majority of the community pharmacists believed that neither insurance nor pa-
tients were willing to pay for the MRS. Studies showed that conducting services such as
MR would necessitate greater resources, such as additional staff, and, hence, necessitate
an appropriate remuneration scheme. They also showed that adequate remuneration is
an important facilitator for providing this type of service. Time and resource burdens
are not problematic if the remuneration is adequate [11,14]. On the national level, given
the current economic constraints, community pharmacists believed that paying for this
service would be problematic and perhaps impede the adoption of such a service. Thus,
healthcare benefits, notably safety, effectiveness, and cost management, must still be shown
to policymakers to secure funding from health insurance companies, the government, and
patients. Although adequate remuneration is necessary to allow initial investments, it is
not the only facilitator of the provision of this kind of service and is generally not sufficient
alone to put a new service into action in community pharmacies’ practice [11,14].

Community pharmacies’ legal conduct in Jordan is regulated through three central
legislations, namely, the General Health Act, the Medication and Pharmacy Act, and
the Jordan Pharmacists Association (JPA) Act. The provision of health and PC services
bycommunity pharmacies, other than the preparation and dispensing of medications with
related counseling to patients, is neither stated nor defined in these legislations; hence,
community pharmacists must consider the regulation barriers to providing MR and any
service. This study shows that only 22.7% of respondents believe that there is an approved
reference for the service administration. In 2019, after a focused extensive effort by JPA,
qualified community pharmacists were legally allowed to administer flu vaccination. JPA
also exerts extra efforts in a similar direction to transform community pharmacists’ roles
into more extended patient-centered ones. Such leaps are vital in facilitating PC services,
including MR and medication therapy management (MTM).

The patient is the merit of the MRP, and his/her inclusion is the first step of its
implementation. Thus, patient-related obstacles are at the heart of the process. The findings
of this study show that less than one-quarter of the community pharmacists stated that
patients accepted the pharmacist’s proposal to perform the MRP and that only 30.7% of
them believed that patients provided them with enough information needed to perform
the process. A study showed that patients’ refusal of the pharmacists’ proposal to be
involved in the MRP could be attributed to several factors, including whether they think
they do not need this service or whether they think that it is not the role of pharmacists.
Some do not come to the pharmacy by themselves [11]. However, implementation of the
MRP will be more straightforward if patients already have a good relationship with the
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pharmacist. Additional support, such as a broad media plan/program, to increase their
awareness and perceptions toward the MRS and to highlight the benefits of this service
on patients’ outcomes, particularly those with chronic disease and polypharmacy patients,
will be the necessary beneficial facilitator. Concerning access to patient information, a
study concluded that the lack of access to patient health information is an essential obstacle
to MTM interventions. Access to electronic health records could help in this area [28].
However, this type of research is absent in Jordan, and further research is essential to
determine the benefit of electronic health record access in community pharmacies. It
will be a crucial future leap in community pharmacy-based patient-centered services.
On a related front, almost 33% of community pharmacists in this study stated that they
have documentation (manual or electronic records) of patients’ profiles to conduct the
MRP. We can currently assume that those community pharmacists individually use their
initiatives to develop and deliver services to their patients. In this instance, our focus
throughout this study was primarily directed to identify the potential barriers hindering
MRP implementation by community pharmacists in Jordan. Future research is needed by
those who perform medication reviews to investigate their level of MRS implementation.

The majority of the community pharmacists who participated seemed unable to invest
time and resources in developing new services. Concerning time, 71.5% of community
pharmacists stated that they lack the time for the MRP; these findings are in line with
studies on the MRP [11,14]. While the “lack of time” obstacle has frequently been noted
in pharmacy practice research, this obstacle is caused by a lack of staff, directly tied to a
lack of remuneration for this type of service. It is exacerbated by the pharmacy’s severe
workload and administrative burden [29–34]. Therefore, time and resource constraints are
not problematic if adequate remuneration is embraced [11,14]. Furthermore, pharmacists
need to learn to delegate tasks better within their teams to make time in their already busy
schedules. Efficient delegation requires good team communication within the pharmacy
and special training for staff [11].

Our study shows that 48.7%, 41.7%, and 39.8% of pharmacists believe that the MRP
needs a particular database, an appointment arrangement, and a dedicated place, respec-
tively. Even though MRS in daily practice requires appropriate workflow management,
such as physical space dedicated to conducting patient interviews and particular plat-
forms, a dearth of research assesses the significance of this issue. A study investigated the
barriers related to health information exchange that limit the ability to access and share
accurate, complete, and timely medication data across the care spectrum and suggested
several strategies to promote reliable data sharing across many systems with integrated
data sharing infrastructures (e.g., plans, electronic health records, pharmacy systems, retail
systems, and personal applications). Emerging technologies, such as digital therapies, phar-
macogenomics, precision medicine, and artificial intelligence-driven services, will require
such infrastructures. In addition, the rising body of evidence suggests that embracing
a paradigm change in data ownership and management, in which individuals play an
increasingly central role in accessing, owning, and re-sharing their data across their lives,
can lead to revolutionary progress [35].

Commitment, support, and engagement from community pharmacies’ owners and top
management are crucial for the successful implementation of any service. Unfortunately,
only 37.4% of the study respondents reported that they gained the owners/pharmacy
managers’ support for the MRP. Fortunately, only 18.9% of the participants believed that
the MRP was a waste of time. This issue implies that community pharmacists in Jordan
address the importance of the MRP and that most of them are eager to carry it out formally
in their pharmacies.

In alignment with other studies [11,23,36], this study’s findings reveal that a lack of
adequate training related to the MRP isa significant barrier, as only 23.5% of participating
community pharmacists had sufficient training and practical application on how to conduct
the service. In addition, only 30.2% of respondents stated that the MRP was taught at the
undergraduate level, and 33.6% believed that there are no qualified ortrained pharmacists
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to carry out this process. One study from Jordan reported that the provision of PC is
limited and that the lack of PC training is a significant barrier for PC implementation [36].
Training appears to be an essential facilitator of the practice change process in community
pharmacies [37]. Jordanian community pharmacists are seriously concerned about training
and clinical skills, as are pharmacists in many other countries regarding patient-centered
care and health promotion [27]. The training goals for the implementation of the MRP
must include essential high-level pharmacotherapy (tailored to primary care practice),
pharmacoeconomics, and services, as well as management skills and specific medicine
review abilities (for example, selecting patients and who has priority; conducting data
analysis to identify eligible patients; conducting patient interviews; and writing reports).
Computer skills are also required (data management and outcome monitoring) [38,39].
Policymakers should keep training in mind when planning strategies to adopt modern
programs or services, and academics should incorporate these features into pharmacist
training. Changes in undergraduate pharmacy curricula are required to guarantee that
students learn more about patient-focused issues and the relevant parts of information
management and technology, behavioral sciences, communication, and health problem
solving. Doing so will ensure that the students gain the necessary information and skills for
patient care practice. It is critical to introduce postgraduate programs that place a greater
emphasis on patient-centered teaching and training. Wherever possible, pharmacy schools
should be administratively positioned so that the combined training of health professionals
is possible. Pharmacy owners should also be aware of the need to involve their entire
workforce in the implementation process, even if the service is seemingly supplied solely
by the pharmacist, and should engage staff members in the planning and goal-setting
procedures.

Establishing a good relationship with the treating physician is essential for the success
of the MRP, as this study reveals that only 22.7% of community pharmacists believe that the
patients’ physician will accept the results and outcomes of the MRP and that 48.9% of them
believe that a good relationship is required for successful implementation of the service.
Despite the many benefits of establishing and maintaining positive relationships between
community pharmacists and physicians, doing so is not always straightforward. The need
for collaborative practice agreements has been documented in the pharmacy literature
worldwide [40–43]. Another critical study about physicians’ attitudes toward pharmacist-
provided MTM treatments emphasized the importance of direct joint pharmacist–physician
coordination of care [44]. However, a study showed that physicians in Jordan accept the
pharmacist’s traditional role. They are, however, apprehensive of the adoption of additional
clinical responsibilities [45]. According to a study, the development of inter-professional
workshops in collaboration with various healthcare associations might be examined to
allow pharmacists and physicians the opportunity to meet face to face and discuss shared
objectives [46]. In addition, changes to reimbursement models and infrastructures, such
as province-wide drug information systems and electronic health records, may be needed
to realize the full benefit of collaborative practice between pharmacists and physicians
to achieve optimal quality and outcomes of patient care [47]. Thus, we need to develop
strategies and interventions to encourage collaboration with a more profound knowledge of
the physician’s connection. The most vital strategies to implement are to encourage positive
attitudes and the perception of helpfulness, and for health administrators and professionals
to take advantage of new changes enforced by the health system as an opportunity to initiate
collaboration, as well as promoting face-to-face relationship development to overcome
prejudices, enable teamwork initiation and development, and designate coordinators
responsibilities. Future studies are required to assess the efficacy of these tactics, as well as
the further assessment of physicians’ perceptions toward the MRP in Jordan.

Although the findings of our study in Jordan are almost comparable to those of other
studies conducted in other countries worldwide, we needed to conduct this study to
determine where we are currently, what our ground base is regarding the barriers to MRP
implementation, and where to start building the capacity for the service in Jordan.
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Comprehensively, a multi-stakeholder engagement approach that involves pharmacy
colleges, professional associations (pharmacists and physicians), health policymakers, and
health insurance is essential for the development and practice implementation of the MRS.

4.1. Study Strengths and Limitations

This study is expected to be the first or among the few that addressed the potential
barriers that hinder the adoption of MRS by community pharmacies in Jordan. Thus, this
study’s outcomes are valuable foundations to supplement the decisionmakers, such as JPA,
with the key barriers and obstacles hindering the comprehensive implementation of the
service by community pharmacists, consequently enabling them to articulate plans and
policies to bridge the gap between the current roles performed by community pharmacists
and the needed future broader patient-centered roles.

This research was conducted during the ongoing COVID-19 pandemic, explaining
the use of an electronically distributed questionnaire as a data collection tool, giving rise
to a sort of response bias toward youth community pharmacists with higher interaction;
follow-up; and familiarity with electronic, digital, and social media platforms compared to
older counterparts.

For future research, we suggest, if possible, establishing a list of all licensed community
pharmacies in Jordan with their geographic distribution and using both electronically and
personally distributed surveys to ensure the representation of all community pharmacists’
age groups and governorates where pharmacies are located.

4.2. Implications for Future Research

The investigation of the level of MRS implementation by community pharmacists who
perform medication reviews and the proposal of a feasible business model for community
pharmacy-based MRSs are areas of future research interest to whoever is concerned with
optimizing health and economic outcomes of medications and other therapies for the
population of Jordan.

5. Conclusions

Our study identified six categories of barriers that currently hinder MRP implemen-
tation by community pharmacists in Jordan. The findings from this study pave the way
for health policymakers and decisionmakers, such as JPA and the Ministry of Health, to
develop plans and policies to effectively and efficiently take advantage of community
pharmacies’ capacity to serve patients and the healthcare system as a whole, explicitly
removing the constraints that hinder community pharmacists’ adoption and execution
of more prominent patient-centered roles. Regulation adjustments to allow community
pharmacists to exert the MRP, accompanied by a cost-effective remuneration scheme and
proper training, are solid motivators for community pharmacies to initiate the service;
make needed resources available; and invest efforts, time, and money to operate it.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/healthcare10040651/s1. Figure S1: Flowchart of the whole study
process.
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Abstract: Understanding the contributions of community pharmacists as first-line health providers is
important to the management of atopic dermatitis, though little is known about their contribution. A
systematic review was carried out to examine practices and perceptions of the role of community
pharmacists. A literature search was conducted in five different databases. Full-text primary research
studies, which involved practices and perceptions of the role of community pharmacists in the
management of atopic dermatitis, previously published in peer reviewed journals were used. Critical
appraisal of included studies was performed using the Mixed Methods Appraisal Tool. Data were
extracted and thematically synthesized to generate descriptive and analytical themes. The confidence
of the findings of the included studies was assessed via either GRADE or CERQual. Twenty-three
studies were included. Findings showed that community pharmacists lacked knowledge of the
uses of topical corticosteroids. The recommendations of other treatments were limited. Pharmacists
generally undertook dermatology training after graduation. Analytical themes indicated that the
practices of community pharmacists were poor and misled patients. Inappropriate education in initial
training was identified as a potential reason for their poor practices. This systematic review reveals
a gap between patients’ needs in practice and dermatological education provided to community
pharmacists. Novel approaches regarding education and training should be explored to improve
pharmacists’ dermatological knowledge and skills.

Keywords: atopic dermatitis; community pharmacist; pharmacy practice; pharmacy education;
systematic review

1. Introduction

Atopic dermatitis (AD), which is also known as atopic eczema, is a skin disorder with a
prevalence rate of 15–20% in developed countries [1]. It is usually accompanied by allergic
rhinitis, asthma, and infection [2]. Although typically regarded as a childhood disease that
presents before children reach one year of age, with the highest prevalence of onset being
in 0–6-month-old infants [3], some patients (10–30%) may still have symptoms during
adulthood [4]. AD is generally characterized by inflammatory flare-ups accompanied by
acute (reddish and swollen) or chronic (lichenified) pruritic lesions on the skin [5]. Accord-
ing to streamlined and validated diagnostic criteria devised by the American Academy of
Dermatology (AAD), essential features, such as pruritus, must be present for diagnosis.
Some important features, such as an early age of onset, also support the diagnosis [6].
The clinical severity of AD is assessed based on the affected area and intensity using a
standardized SCORAD tool [7]. As a recurrent chronic condition, AD affects patients’
physical health, financial circumstances, and quality of life [8].

Moisturizers are the mainstay of ongoing management of AD, and topical corticos-
teroids (TCs) are the first-line treatment for inflammatory symptoms and flare-ups. Topical
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calcineurin inhibitors (TCIs) are used in tandem with or as alternatives to TCs. In severe
cases, systemic therapies, such as systemic corticosteroids, methotrexate, oral cyclosporine,
dupilumab, and Janus kinase (JAK) inhibitors, are applied if first-line treatment fails [9,10].
Apart from these therapies, complementary and alternative medicines (CAMs), which are
healthcare practices and products, such as herbal remedies, not commonly considered for
use in conventional clinical medicine, have also gained popularity among patients with
long-term AD who require alternative options to treat their condition [11]. However, these
treatment options are used to control AD, decrease symptoms, and reduce flare-ups [12,13],
and they cannot cure it. Therefore, creating a management plan is crucial to successful
treatment [13].

AD symptom control requires treatment adherence. Poor understanding of the disease,
forgetfulness, and the practicalities of applying topical medications have been identified
as reasons for non-adherence [14]. Additionally, medications may be misused due to
a lack of knowledge about fingertip units (FTU), which describe the quantity of TC to
use per application, i.e., an amount from the fingertip to the first crease, that need to be
applied to cover a body area the same size as a hand [15]. Also, corticosteroid phobia
(corticophobia) is a common cause of treatment non-adherence [16], and it is based on
patients’ belief that TCs are similar to anabolic or oral steroids [17]. It has also been shown
that TCs may lead to adverse reactions, such as skin atrophy, striae distensae, rubeosis,
and even adrenal insufficiency, after patients stop their long-term use [18,19]. Moreover,
corticophobia could potentially develop in patients due to misinformation presented in
the mainstream media [17]. Therefore, better AD symptom control could be achieved
by helping patients to understand AD and how to use treatments by giving the right
information to patients at the right time.

Since community pharmacists are first-line health providers [20,21], they play a key
role in the management of AD, as patients often try over-the-counter treatment before seek-
ing more urgent medical attention [22]. Pharmacists in some jurisdictions, like the UK and
USA, can supply low-potency TCs, such as hydrocortisone of up to 1%, without prescrip-
tions, although the majority of treatments are prescribed by specialists or doctors [23,24].
Little information exists regarding the ways in which pharmacists interact with patients
regarding AD symptoms or management. More focused and coherent approaches can
help pharmacists to support patients with AD, which may improve treatment outcomes.
Appropriate counseling could help patients to overcome misinformation and increase
adherence, improving symptom control. However, there is no systematic review of the
literature regarding the contribution of community pharmacists to the management of AD.
Therefore, this systematic review aimed to examine current practices and perceptions of
community pharmacists in the management of AD discussed in the literature.

2. Method
2.1. Design

A mixed systematic review was carried out based on a convergent integration ap-
proach [25] that used evidence related to practices of community pharmacists and qualita-
tive and quantitative methods.

2.2. Search Strategy

The review followed PRISMA [26] guidelines and was registered with PROSPERO
(CRD42022308405). The search strategy, which is explained in the Supplementary Mate-
rial document (Table S1), identified studies that investigated practices and perceptions of
community pharmacists regarding the management of AD. Five databases (Ovid MED-
LINE, Ovid EMBASE, EBSCO Cumulative Index to Nursing and Allied Health Literature
(CINAHL), PsycINFO, and PubMed) were searched for data collected between their date
of inception and December 2022. The search strategy was developed by the primary author
(ABC), reviewed by other authors (LL, APR), and quality checked by a specialist librarian.
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2.3. Selection Process and Inclusion Criteria

After the search, all identified articles were sent to Endnote. All titles and abstracts
were reviewed by ABC to determine their eligibility. All authors assessed these titles against
the inclusion criteria, which were determined in line with PICOS (population, intervention,
control, outcome, and study design), as shown in Table 1. Inclusion criteria for studies were
as follows: (i) research available in full-text form, (ii) primary research discussed in any
language, (iii) research published in peer-reviewed journals, and (iv) research that investi-
gated practices and perceptions of community pharmacists regarding the management of
AD. Studies that did not fulfil the inclusion criteria were excluded.

Table 1. PICOS.

Population Patients with atopic dermatitis (all ages)

Intervention Practices and perceptions of community pharmacists in the management of atopic dermatitis

Control None

Outcome

Main: Pharmacists’ knowledge, recommendations, attitudes, and experiences regarding the management of
atopic dermatitis
Secondary: Perspectives of others (healthcare providers, patients, and parents) regarding the practices
of pharmacists

Study design Qualitative, quantitative, and mixed methods studies

2.4. Assessment of Methodological Quality

The methodological quality of the studies was appraised by ABC using the Mixed
Methods Appraisal Tool (MMAT) [27] and reviewed by the remaining authors (LL, APR).
Disagreements were solved via discussion. MMAT was used as it enables quantitative,
qualitative, and mixed method studies to be critically appraised [28]. After two screening
questions were asked, five questions remained, which participants could answer with
either “yes”, “no”, or “can’t tell” responses. The results gave an overall assessment of
methodological quality using either 0–1 (low quality), 2–3 (medium quality), or 4–5 (high
quality) scores.

2.5. Data Extraction and Synthesis

Information (author and year, country, study design, methods of data collection,
participants, number of participants, aim, key findings, and further recommendations of
study) was extracted from the involved studies by ABC and reviewed by APR and LL. Data
from qualitative and quantitative studies were synthesized using thematic synthesis [29],
and a data-based convergent integration approach was applied [25]. Firstly, the quantitative
data were subjected to a process known as “qualitizing” or “data transformation”, in
which quantitative results were turned into textualized qualitative data [30,31]. This
process was carried out by ABC, who converted summaries of statistical responses and
author commentaries into descriptive textual data, which were then checked by APR and
LL to synthetise quantitative data alongside the qualitative findings. Afterwards, the
qualitized data and qualitative findings were synthesized via the following three-stage
approach: (1) inductive line-by-line coding of findings acquired from themes, quotes, and
author commentaries in qualitative studies and descriptive textual data in quantitative
and mixed methods studies, as well as author commentaries; (2) combination of related
codes into “descriptive” themes; and (3) generation of “analytical” themes based on the
interpretation of the findings that went beyond the primary findings [29]. Initial coding
and identification of descriptive themes were performed by ABC and reviewed by APR
and LL. The agreed descriptive themes were combined into analytical themes through
discussion until consensus was achieved among all authors.
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2.6. Assessment of Confidence

The confidence of the synthesized findings obtained using qualitized descriptive
quantitative and qualitative data was evaluated via the Confidence in the Evidence from
Reviews of Qualitative Research (CERQual) tool [32], and findings derived from pre- and
post-education intervention studies were assessed using the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) approach [33]. The confidence was
assessed using the CERQual tool based on four components—methodological limitations of
the included studies, the relevance of included studies to the review question, the coherence
of the findings, and the adequacy of the data used to support the review finding—and
the GRADE tool was used to evaluate the following criteria: risk of bias, imprecision,
inconsistency, indirectness, and magnitude of effect. Both tools judged the quality of
evidence using “high”, “moderate”, “low”, or “very low” rankings.

2.7. Outcomes Assessed

The main outcomes assessed to examine practices and perceptions of community
pharmacists were their knowledge, recommendations, attitudes, and experiences regarding
the management of AD. Secondary outcomes included the perspectives of other individuals
(healthcare providers, patients, and parents) on pharmacists’ practices.

3. Results

A total of 6657 articles were identified. After removing duplicates and completing the
screening stage, 100 studies remained and were evaluated for eligibility, and 80 studies
were excluded. A further three studies were identified by searching the references of
included studies. Finally, 23 studies (Figure 1), which were all published in English, except
for one study published in Japanese, which was translated by a translator, between 1995
and 2021, were included for analysis.

Most studies (n = 19) were conducted in OECD countries: six studies were conducted
in the United Kingdom [34–39]; two studies were conducted in each of Australia [40,41],
Netherlands [42,43], Sweden [44,45], and Japan [46,47]; and one study was conducted in
each of Portugal [48], France [49], Germany [50], Belgium [51], and Italy [52]. Moreover,
one study was conducted in a GCC (Gulf Cooperation Council) nation, i.e., the United Arab
Emirates [53]. Studies were also carried out in three less developed countries: Jordan [54],
South Africa [55], and Iraq [56]. No studies were conducted in the least developed countries.

A majority of studies (n = 20) were published in the period 2011–2021 and reported quan-
titative findings (n = 18). Of these studies, 14 were cross-sectional studies [37,39,40,46–56] and
4 were pre- and post-education intervention studies [34,41,43,44]. Three were qualitative
research [35,42,45]. The remaining studies [36,38] used mixed methods. Table A1 shows a
summary of the included studies (see Appendix A section).

The results of quality assessment are shown in Table S2. There was much diversity in
scores across studies, which ranged between low and high quality. Only one study was
denoted as being of low quality [56]. The quality scores of the quantitative studies ranged
from low to high quality, with 13 of 18 studies ranked as being of medium quality. All qual-
itative studies were ranked as being of high quality [35,42,45]. Two mixed methods studies
were rated as being of medium quality [36,38]. Common issues related to study quality
and risk of bias for quantitative and mixed methods studies were unclear descriptions of
the target population and the sample, as well as well-described inclusion and exclusion
criteria for the sample. The main issue that affected qualitative and mixed methods studies
was a lack of clarity regarding the way in which the findings were derived from the data.

3.1. Descriptive Themes

Synthesized statements derived from descriptive quantitative and qualitative data
were produced, and the confidence level of each statement was assessed using the CERQual
tool (see Table S3). Other statements from pre- and post-intervention studies were evalu-
ated using GRADE. As the designs of experimental intervention studies were evaluated
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as poor, the general rating of findings was reduced from low to very low quality [57].
Two descriptive themes and their sub-themes were identified via the analysis by combining
relevant codes (Figure 2; Theme 1: Current Practice and Theme 2: Impact of Pharmacists).
The descriptive themes and sub-themes are outlined below.
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3.1.1. Current Practice

i. Knowledge of Corticosteroids and Other Treatments

Knowledge of corticosteroids was a significant theme, having FTU- and pharmacist
corticophobia-related sub-themes, and it was mentioned in 14 studies [36,41–44,46–54].
Pharmacists were shown to lack knowledge of TC potency in the literature (CERQual-
high) [36,53,54]. Poor knowledge regarding the length of TC use was also reported
(CERQual-moderate) [48,49,51,54].

Fingertip unit (FTU):
Most pharmacists did not use standard measures, such as FTU, to communicate dosing

instructions to patients in the literature. Instead, the literature indicated that patients were
told to apply doses thinly (CERQual-moderate) [42,48,54]. Two more studies also stated that
a tiny minority of pharmacists recommended FTU to patients (CERQual-moderate) [47,51].

Similarly, pharmacists tended to tell patients to “apply it sparingly” in Australia,
though they began using FTU after an educational intervention (GRADE-very low) [41]. It
was also found that although most pharmacists knew the amount that can be measured
via FTU, only the minority of them often or always advised patients to use this method
(CERQual-moderate) [36,47].
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Pharmacist corticophobia
Corticophobia was identified in the literature among pharmacists (CERQual-

high) [36,42,43,49,51,52]. A Belgian study that compared practitioners found that cor-
ticophobia was higher among pharmacists than paediatricians, general practitioners, and
dermatologists (CERQual-low) [51]. In France, pharmacists’ average confidence regarding
corticosteroid use was rated as medium (CERQual-low) [49]. Pharmacists were confused
about the side effects of oral corticosteroid and TC use, and they thought that TCs may
cause systemic effects (CERQual-moderate) [49,51]. However, it was shown corticophobia
can be alleviated via educational intervention (GRADE-very low) [43].

Other treatments, including emollients, lifestyle habit changes, TCIs, and CAMs, were
also mentioned [36,42,44,46,54,55]. Regarding emollients, most pharmacists recommended
using them as an initial treatment (CERQual-moderate) [36,54], even if they were not
prescribed by doctors (CERQual-low) [42], and patients were advised by pharmacists to use
them regularly for a prolonged period (CERQual-low) [36]. CAM use was mentioned in
only one study [55] and CAMs were seen as more comprehensive and beneficial treatments
than current treatment by some pharmacists (CERQual-low). Recommendation of TCI use
was mentioned in one study, in which pharmacists explained that a tingling sensation is a
common side effect about which patients should not worry (CERQual-low) [46]. Another
study noted that pharmacists rarely gave recommendations about lifestyle habits to patients
(CERQual-low) [42].

ii. The Frequency and Diagnosis of Atopic Dermatitis in Pharmacies

AD is one of the most prevalent skin conditions seen in pharmacies (CERQual-
moderate) [37,39,40,48]. Community pharmacists carry out more medicine reviews for
eczema than any other skin condition in the UK (CERQual-low) [39].

Two studies evaluated the diagnostic ability of pharmacists using expert assessors [38,40].
Although some assessors concurred with the diagnoses determined by pharmacists, med-
ical history-recording behaviors of pharmacists were found to be inadequate (CERQual-
low) [38]. Furthermore, only in 67% of cases diagnosed as AD did a dermatologist agree
with a pharmacist’s decision (CERQual-low) [40].

iii. Continuing Training for Pharmacists

Many studies demonstrated that pharmacists often continued their dermatology ed-
ucation after graduation (CERQual-moderate) [36,37,39,40,49,52,53,55]. Pharmacists were
eager to expand their dermatological expertise, which they acquired by joining educational
programs or training sessions held by drug manufacturers, attending conferences and
branch meetings, or reading journal articles and e-bulletins (CERQual-moderate) [35–37,49].
There was a strong correlation between the extent to which continuing their training in
dermatology helped pharmacists and their overall self-confidence (CERQual-low) [39].
Pharmacists who undertook continued dermatology training displayed better knowledge,
attitude, and practices regarding TC treatment (CERQual-moderate) [53].

3.1.2. Impact of Pharmacists

i. Outcomes between Pharmacists and Patients

Three sub-themes were identified in the literature as being associated with outcomes
between pharmacists and patients: “pharmacy first place to come”, “counseling service”,
and “privacy” [34,37,38,41,43–45,52,54,56]. Some studies placed emphasis on pharma-
cies as the first place that patients visit upon developing a skin problem (CERQual-
high) [37,45,52,54], though patients were referred to doctors if they had flare-ups or the
condition deteriorated (CERQual-moderate) [45,54].

Counseling services by pharmacists were also reported [34,37,38,43,44,52,56], and
most patients were satisfied with the service (GRADE-very low) [34,43], as were pharma-
cists (GRADE-very low) [44]. However, in a study conducted in Iraq, most patients did
not receive any information about the use and adverse effects of TCs from pharmacists
(CERQual-very low) [56].
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Patient privacy was not usually a concern for pharmacists [41,45]. Pharmacists held
consultations with patients in front of other people (GRADE-very low) [41], and patients
reported feeling agitated during the consultation [45]. Furthermore, patients reported that
pharmacists were not able to understand patients’ circumstances (CERQual-low) [45].

ii. Inter-professional Communication

In the literature, communication and collaboration between pharmacists and health-
care professionals was weak (CERQual-moderate) [35,45,49,50]. For example, different
guidelines were used by healthcare professionals, with no synchronized approach used,
and this issue may cause confusion for patients (CERQual-low) [35]. Moreover, the du-
ration of use of TCs prescribed by physicians was mostly decreased by pharmacists after
plausibility checks (CERQual-moderate) [49,50].

3.2. Analytical Themes

Through the analysis of descriptive themes, two analytical themes were determined,
which sought to go beyond the findings reported in the original study [58]. The analytical
themes discovered were “misleading position” and “perceptions of education and training”.

3.2.1. Misleading Position

Pharmacists potentially misinformed patients regarding knowledge of and recommen-
dations and practices regarding AD and its treatment. Although AD was a skin condition
commonly seen in pharmacies, while community pharmacists considered themselves to
be first-line providers of treatment to patients with dermatologic conditions (Quote 1),
they may misinform patients using TCs because of their insufficient knowledge about the
potency of TCs (Quote 2).

“Pharmacists should be the first port of call for patients with a skin problem”. [37]
Quote 1

“In terms of formulations, over 60% did not know how many topical corticosteroid
potency categories exist”. [36] Quote 2

Besides insufficient knowledge of TCs, pharmacists lacked a standardized way of
communicating advice to patients who used topical treatments. Rather than using FTU,
they recommended thinly applying topical medications (Quote 3).

“Of course, you have those fingertip units. Well, I must confess that we don’t really work
with it to indicate how much you have to apply. We just say: apply thin. It is still a
hormone cream”. [42] Quote 3 (Pharmacist)

Moreover, different terms, besides “applying thinly”, were used by pharmacists, which
may make patients more confused and worsen existing corticophobia. Subsequently, this
situation may result in treatment non-adherence.

“When directing the amount of TCS to be applied, 54% reported informing the patient
that TCS should be used sparingly. . .” [41] Quote 4

Despite AD being one of the most commonly encountered conditions in pharmacies,
the pharmacists’ ability to record medical histories in some cases was poor (Quote 5). This
issue may lead to patients being misinformed about the proper use of treatment or cause
misdiagnosis.

“A more detailed history would have been helpful and may have supported making the
diagnosis”. [38] Quote 5 (Dermatology Specialists)

Regarding emollients, although pharmacists advised patients to apply emollients,
even if they were not prescribed (Quote 6), they did not take into consideration the utility
of tailored moisturizers for different skin types, sensitivities, or allergies.

“Maybe they weren’t told about the emollient at the GP. And then you give the advice to
use a moisturizer. . .” [42] Quote 6 (Pharmacist)
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Overall, with moderate-to-high confidence, the evidence suggests that pharmacists
were misinforming patients about AD management in practice. With lower confidence,
findings also suggested poor diagnosis by pharmacists. Therefore, we can conclude with
moderate confidence that community pharmacists may inadvertently play a role in pa-
tients being misdiagnosed, inaccurately using treatment, or using an insufficient amount
of medicine.

3.2.2. Perceptions of Education and Training

The literature showed that pharmacists received postgraduate training in dermatology,
and most appeared to be satisfied with these educational tools. Besides training, pharma-
cists and their teams used educational interventions for the treatment of AD, which helped
them to improve their treatment practices (Quote 7,8).

“Of those (pharmacists) surveyed, 92% stated they would advise TCS be used until the
eczema is clear, compared to 27% prior to education (p < 0.0001)”. [41] Quote 7

“Knowledge about eczema and treatment among pharmacy staff increased from baseline
to follow-up 7.3 ± 1.7 to 8.4 ± 1.5 (p = 0.052)”. [43] Quote 8

Furthermore, the pharmacists who attended educational training sessions or interven-
tions could better counsel patients, which resulted in improvements in the management of
the condition (Quote 9).

“Also, parents were, in general, positive about the counseling session in the pharmacy
[. . .] 45.8% mentioned they started using the treatment differently afterwards (e.g., more
frequent use of emollients and increased application of TCS, based on FTU)”. [43]
Quote 9

Considering the educational level of community pharmacists regarding dermatology,
further educational training is perceived as effective at improving practice and patient care.
However, in the literature, current practice of pharmacists was poor, which may be caused
by the fact that knowledge acquired via initial education alone might not be enough to
ensure good quality care in practice. Hence, the gap between pharmacists’ knowledge and
the needs of the patients can be addressed by improving dermatological education in the
initial training of pharmacists.

Overall, with moderate confidence, the evidence showed that pharmacists were willing
to extend their knowledge through further education, though the confidence of findings
regarding the effectiveness of educational interventions was very low.

4. Discussion
4.1. Summary of Findings

This study reviewed the literature regarding the practices and perceptions of commu-
nity pharmacists in the management of AD. A key treatment recommended by pharmacists
was TCs, though only a few studies mentioned their knowledge and practices regarding
other treatments. The most striking finding to emerge from the analysis is that pharmacists
did not effectively communicate information about TCs to patients. Pharmacists lacked
knowledge of TC practice and duration of treatment. In addition, they had corticophobia.
Although most pharmacists knew about FTU, they did not use it. Even though “apply thin”
has been removed from labels and the FTU has been promoted in the Netherlands since
2013 [59], this practice was retained by pharmacists in 2019 [42].

Regarding corticophobia, some pharmacists exhibited more fear of using TCs than
other healthcare professionals, and this situation encouraged patients to be suspicious of
TCs. A key finding is that a pharmacist’s stance on TCs may mislead patients regarding
their effective use and treatment. A similar position was offered by Smith et al., who
reported that cautious approach preferred by pharmacists may encourage patients to avoid
TCs [60]. Subsequently, this situation may lead to the ineffectiveness of therapy, since
corticophobia is already quite high in patients with AD from 15 different countries [61]
and seen as one of the main reasons for non-adherence [16]. It cannot be denied that

53



Healthcare 2023, 11, 2159

corticophobia is common in patients; however, it is important for pharmacists to provide
accurate and unbiased information and support to patients with AD.

Another key finding is that pharmacists could provide better AD support in practice
if they received more comprehensive education on dermatology. It was shown that the
counseling practice of community pharmacists was affected by their level of education [62].
This finding is supported by a previous study, which found that re-education of pharmacists
was a potential way to enhance confidence in the treatment provided [60], especially as the
ability to address dermatological questions has been found to be low among pharmacy
students [63]. In addition, receiving educational training was linked to confidence in
dealing with skin conditions [64]. Furthermore, an e-learning educational program that
included corticophobia and FTU sections was implemented in a past study, and an increase
in the knowledge of AD management was observed in pharmacists [65].

4.2. Implications for Practice and Policy

While community pharmacists play a key role in counseling patients with AD, they
lacked practical knowledge of the management of the condition. Pharmacists could nega-
tively influence patients by advising incorrect ways of using topical treatments, preventing
proper use of TCs and potentially causing misdiagnosis of conditions. The findings also
showed that pharmacists attended a range of training courses related to dermatology after
graduation. There is an evident gap between patient needs in pharmacy practice and initial
education. This gap can potentially be reduced via educational interventions, such as
giving pharmacy students sufficient knowledge of the use of TCs and other topical treat-
ments and providing more comprehensive competency-based practice education regarding
dermatology. If patients are not appropriately helped to manage their condition by phar-
macists, they may continue their usual routine, and the condition may remain unmanaged.
An increase in the number of unmanaged AD patients may put more financial burden
on countries’ health systems, since AD has a significant financial effect on health care
systems [66]. To avoid this burden, preventative action can be taken by policymakers and
academics. Providing dermatological training during initial pharmacy education should
help pharmacists to develop the improved knowledge and skills required to meet patients’
needs in practice. This training should draw on expertise from dermatologists, patient
experts, and practices that are captured in current guidance [23,67,68]. This training needs
to be ongoing and embedded in practice through continuous professional development to
ensure that pharmacists can appropriately assess, diagnose, prescribe, and monitor AD, as
well as communicate with patients, in community pharmacy settings.

4.3. Strengths and Limitations of the Study

The strength of the study is that it identified, for the first time, the current strengths
and weaknesses of the practices used by pharmacists to supporting patients with AD.
Regarding limitations, TC was the most commonly mentioned medication in this review,
though it does not give a full picture of counseling practices used by pharmacists for
all treatment options. Some studies notably concentrated on paediatric eczema, though
eczema is not seen in children alone. Some included studies discussed other skin conditions
besides AD, and this issue may limit these studies’ findings’ of relevance to AD. In addition,
all studies were derived from either OECD, GCC, or less developed countries; thus, the
findings of this study may not be applicable to least developed countries. Some studies
cited other healthcare professionals as well as pharmacists, and it was possible to separate
the findings attributed to pharmacists in these studies. However, in two studies [43,44],
pharmacists and technicians, and in one study, [46] community and hospital pharmacists
were grouped together as pharmacy staff, meaning that distinguishing the pharmacists’
contributions was not possible in these studies.
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4.4. Further Research

Further studies are needed to broaden this topic’s focus to cover other treatments of
AD, rather than only studying TCs. The focus of future pedagogical research needs to be on
establishing steps that can be taken as part of initial education to improve practice of future
pharmacists in supporting patients with AD. Based on the low confidence rates presented
in some studies, more robust research is needed. There is also a gap in evidence regarding
pharmacist management of AD in least developed countries.

5. Conclusions

The purpose of the study was to examine community pharmacists’ contribution to the
management of AD. This study has shown a gap between community pharmacy practice
and pharmacists’ training and education. This gap means that pharmacists inadvertently
mislead patients in practice by reinforcing fear of TC use and providing inadequate coun-
seling about the duration and application of topical treatment. Despite significant receiving
undergraduate and postgraduate training, the literature indicates that community pharma-
cists lacked the knowledge and skills required to effectively respond to the needs of AD
patients in practice, encouraging them to seek further dermatology training to make up
for the educational deficiency of their initial training. The findings of this research provide
insights into the gap between practice and education, showing that novel educational
interventions are required to improve AD management.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/healthcare11152159/s1, Table S1: Detailed search strat-
egy; Table S2: Quality assessment of included studies; Table S3: CERQual full evidence profile;
File S1: PRISMA 2020 checklist. Refs [26,34–56] are cited in Supplementary Materials.

Author Contributions: Conceptualization, A.B.C., A.P.R. and L.L.; validation, A.B.C., A.P.R. and
L.L.; formal analysis, A.B.C., A.P.R. and L.L.; investigation and resources, A.B.C., A.P.R. and L.L.;
data curation, A.B.C., A.P.R. and L.L.; writing—original draft preparation, A.B.C.; writing—review
and editing, A.B.C., A.P.R. and L.L.; visualization, A.B.C.; supervision, A.P.R. and L.L.; project
administration, A.B.C.; funding acquisition, A.B.C. All authors have read and agreed to the published
version of the manuscript.

Funding: The APC was funded by Newcastle University Open Access funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data that support the reported findings of this study are found in the
Ovid MEDLINE, Ovid EMBASE, EBSCO Cumulative Index to Nursing and Allied Health Literature
(CINAHL), PsycINFO, and PubMed databases.

Acknowledgments: This work was conducted as a part of a doctoral study, supported and funded
by the Ministry of National Education of the Republic of Türkiye.

Conflicts of Interest: The authors declare no conflict of interest.

55



H
ea

lth
ca

re
20

23
,1

1,
21

59

A
pp

en
di

x
A

Ta
bl

e
A

1.
Su

m
m

ar
y

of
in

cl
ud

ed
st

ud
ie

s.

A
ut

ho
r

an
d

Ye
ar

C
ou

nt
ry

St
ud

y
D

es
ig

n
M

et
ho

ds
of

D
at

a
C

ol
le

ct
io

n
Pa

rt
ic

ip
an

ts
N

um
be

r
of

Pa
rt

ic
ip

an
ts

A
im

K
ey

Fi
nd

in
gs

Fu
rt

he
r

R
ec

om
m

en
da

ti
on

s

A
be

d
et

al
.

[5
6]

,2
02

1
Ir

aq
C

ro
ss

-s
ec

ti
on

al
Q

ue
st

io
nn

ai
re

C
us

to
m

er
s

w
ho

as
ke

d
fo

r
to

pi
ca

l
co

rt
ic

os
te

ro
id

s
(T

C
s)

w
it

ho
ut

pr
es

cr
ip

ti
on

21
2

cu
st

om
er

s

To
as

se
ss

th
e

pa
ti

en
ts

’
kn

ow
le

dg
e

of
TC

us
e

an
d

ed
uc

at
io

n
pr

ov
id

ed
by

ph
ar

m
ac

is
ts

•
T

he
la

ck
of

ph
ar

m
ac

is
tp

ra
ct

ic
e

re
ga

rd
in

g
pa

ti
en

te
du

ca
ti

on

•
H

ea
lt

h
of

fic
ia

ls
sh

ou
ld

ra
is

e
aw

ar
en

es
s

of
in

co
rr

ec
tu

se
of

TC
s

by
ad

ve
rt

is
in

g
in

pu
bl

ic
an

d
vi

a
tr

ad
it

io
na

la
nd

so
ci

al
m

ed
ia

.

C
ar

r
et

al
.[

34
],

20
09

En
gl

an
d

Pr
e-

po
st

ed
uc

at
io

na
l

in
te

rv
en

ti
on

Q
ue

st
io

nn
ai

re
Pa

ti
en

ts
an

d
th

ei
r

pa
re

nt
s

50
ch

ild
re

n
an

d
th

ei
r

pa
re

nt
s

To
id

en
ti

fy
th

e
ef

fe
ct

s
of

co
m

m
un

it
y

ph
ar

m
ac

is
ts

’
in

te
rv

en
ti

on
s

on
th

e
us

e
of

em
ol

lie
nt

s
in

ch
ild

re
n

w
it

h
ec

ze
m

a

•
Ph

ar
m

ac
is

ts
’i

nt
er

ve
nt

io
ns

re
du

ce
d

so
m

e
sy

m
pt

om
s

to
a

m
od

er
at

e
ye

ts
ig

ni
fic

an
te

xt
en

t.
In

ad
di

ti
on

,t
he

in
te

rv
en

ti
on

ta
ug

ht
pa

ti
en

ts
to

ap
pl

y
em

ol
lie

nt
s

pr
op

er
ly

.
•

A
lt

ho
ug

h
in

te
rv

en
ti

on
w

as
fo

un
d

to
be

us
ef

ul
,i

t
re

qu
ir

es
ph

ar
m

ac
is

ts
th

at
de

vo
te

a
lo

to
ft

im
e;

th
us

,s
ne

w
ph

ar
m

ac
y

re
gu

la
ti

on
s

m
ay

m
ak

e
it

ea
si

er
fo

r
ph

ar
m

ac
is

ts
to

co
un

se
lp

at
ie

nt
s.

•
Th

e
sm

al
ln

um
be

r
of

ph
ar

m
ac

ie
s

re
fe

re
nc

ed
in

th
is

st
ud

y
m

ay
no

tr
efl

ec
tt

he
as

pe
ct

of
al

lp
ha

rm
ac

is
ts

an
d

so
m

e
of

th
em

in
th

is
st

ud
y

ha
ve

ex
pe

ri
en

ce
of

of
fe

ri
ng

co
un

se
lin

g
se

rv
ic

es
.

Th
er

ef
or

e,
th

is
st

ud
y

m
ay

gi
ve

in
ac

cu
ra

te
ou

tc
om

es
.T

o
co

nc
lu

de
,a

gr
ea

te
r

nu
m

be
r

of
ph

ar
m

ac
ie

s
sh

ou
ld

be
in

cl
ud

ed
fo

r
ne

xt
st

ud
ie

s.

C
ow

de
ll

et
al

.
[3

5]
,2

01
9

En
gl

an
d

Q
ua

lit
at

iv
e

st
ud

y
Fi

el
d

no
te

s
an

d
in

te
rv

ie
w

s

C
om

m
un

it
y

ph
ar

m
ac

is
ts

an
d

ot
he

r
he

al
th

pr
of

es
si

on
al

s

2
co

m
m

un
it

y
ph

ar
m

ac
is

ts

To
cr

ea
te

po
si

ti
ve

at
op

ic
de

rm
at

it
is

(A
D

)-
re

la
te

d
m

in
ds

et
s

am
on

g
he

al
th

ca
re

pr
ac

ti
ti

on
er

s
to

im
pr

ov
e

m
an

ag
em

en
t

of
th

e
co

nd
it

io
n

•
Ec

ze
m

a
w

as
se

en
as

si
m

pl
e

co
nd

it
io

n
to

tr
ea

tb
y

pr
ac

ti
ti

on
er

s,
an

d
th

ey
th

ou
gh

te
cz

em
a

tr
ea

tm
en

t
ha

s
ch

an
ge

d
lit

tl
e

ov
er

ti
m

e.
T

he
re

fo
re

,t
he

y
di

d
no

t
ne

ed
to

im
pr

ov
e

th
ei

r
kn

ow
le

dg
e.

H
ow

ev
er

,
ph

ar
m

ac
y

st
af

fi
nc

re
as

ed
th

ei
r

kn
ow

le
dg

e
th

ro
ug

h
fo

rm
al

an
d

in
fo

rm
al

so
ur

ce
s.

•
O

ut
da

te
d

m
in

ds
et

s
sh

ou
ld

be
re

m
ov

ed
by

in
tr

od
uc

in
g

re
lia

bl
e

an
d

be
ne

fic
ia

l
kn

ow
le

dg
e.

Im
pr

ov
in

g
m

in
ds

et
s

is
cr

uc
ia

lf
or

se
lf

-m
an

ag
em

en
to

fA
D

.

G
iu

a
et

al
.

[5
2]

,2
02

1
It

al
y

C
ro

ss
-s

ec
ti

on
al

Q
ue

st
io

nn
ai

re
C

om
m

un
it

y
ph

ar
m

ac
is

ts
15

4
co

m
m

un
it

y
ph

ar
m

ac
is

ts

(1
)T

o
ob

ta
in

in
fo

rm
at

io
n

ab
ou

t
ph

ar
m

ac
is

ts
’

co
un

se
lin

g
ac

ti
vi

ty
re

ga
rd

in
g

de
rm

at
ol

og
ic

al
co

nd
it

io
ns

;
(2

)t
o

ga
in

in
fo

rm
at

io
n

ab
ou

tc
or

ti
co

ph
ob

ia
am

on
g

ph
ar

m
ac

is
ts

;
(3

)t
o

re
se

ar
ch

th
e

ed
uc

at
io

na
ln

ee
ds

of
ph

ar
m

ac
is

ts

•
A

D
w

as
th

e
m

os
tk

no
w

n
of

al
ld

er
m

at
it

is
ty

pe
s

by
ph

ar
m

ac
is

ts
(7

9.
9%

).
•

Ph
ar

m
ac

is
ts

ge
ne

ra
lly

pr
ov

id
ed

co
un

se
lin

g
se

rv
ic

es
to

al
lp

at
ie

nt
s

at
le

as
to

nc
e

a
w

ee
k.

•
A

m
aj

or
it

y
of

ph
ar

m
ac

is
ts

(5
7.

1%
)b

el
ie

ve
d

th
at

pa
ti

en
ts

vi
si

tp
ha

rm
ac

ie
s

be
fo

re
se

ei
ng

a
do

ct
or

.
•

A
lt

ho
ug

h
m

os
to

fp
ha

rm
ac

is
ts

(6
6.

9%
)t

ho
ug

ht
th

at
pa

ti
en

ts
w

er
e

ad
he

re
nt

,t
he

y
un

de
re

st
im

at
ed

co
rt

ic
os

te
ro

id
ph

ob
ia

(c
or

ti
co

ph
ob

ia
)b

et
w

ee
n

pa
ti

en
ts

,a
s

on
ly

a
m

in
or

it
y

of
th

em
ha

d
po

si
ti

ve
op

in
io

ns
ab

ou
tt

op
ic

al
co

rt
ic

os
te

ro
id

s.

•
Ph

ar
m

ac
is

ts
th

in
k

th
at

ed
uc

at
io

na
lt

oo
ls

w
ou

ld
be

be
ne

fic
ia

lt
o

so
lv

e
th

e
kn

ow
le

dg
e

ga
p.

56



H
ea

lth
ca

re
20

23
,1

1,
21

59

Ta
bl

e
A

1.
C

on
t.

A
ut

ho
r

an
d

Ye
ar

C
ou

nt
ry

St
ud

y
D

es
ig

n
M

et
ho

ds
of

D
at

a
C

ol
le

ct
io

n
Pa

rt
ic

ip
an

ts
N

um
be

r
of

Pa
rt

ic
ip

an
ts

A
im

K
ey

Fi
nd

in
gs

Fu
rt

he
r

R
ec

om
m

en
da

ti
on

s

H
am

m
ar

st
ro

m
et

al
.[

44
],

19
95

Sw
ed

en
Pr

e-
po

st
ed

uc
at

io
na

l
in

te
rv

en
ti

on

Q
ue

st
io

nn
ai

re
an

d
dr

ug
sa

le
st

at
is

ti
cs

C
om

m
un

it
y

ph
ar

m
ac

ie
s

90
0

co
m

m
un

it
y

ph
ar

m
ac

ie
s

To
im

pr
ov

e
tr

ea
tm

en
t

m
an

ag
em

en
ti

n
pa

ti
en

ts
w

it
h

sk
in

di
so

rd
er

s

•
A

lm
os

ta
ll

ph
ar

m
ac

y
st

af
fa

gr
ee

d
th

at
in

pu
tf

ro
m

lo
ca

lp
ha

rm
ac

ie
s

in
im

pr
ov

in
g

tr
ea

tm
en

to
fs

ki
n

di
so

rd
er

s
w

as
su

bs
ta

nt
ia

l.
•

Bo
th

ov
er

-t
he

-c
ou

nt
er

(O
TC

)a
nd

pr
es

cr
ib

ed
m

ed
ic

at
io

n
us

e
si

gn
ifi

ca
nt

ly
in

cr
ea

se
d

af
te

r
ca

m
pa

ig
n

w
as

he
ld

.
•

T
he

hi
gh

es
ti

nc
re

as
e

w
as

re
co

rd
ed

re
ga

rd
in

g
th

e
us

e
of

em
ol

lie
nt

s.
•

T
he

in
cr

ea
se

in
us

e
of

co
rt

ic
os

te
ro

id
s

re
su

lt
ed

fr
om

th
e

ca
m

pa
ig

n
in

w
hi

ch
ph

ar
m

ac
is

ts
em

ph
as

iz
ed

im
po

rt
an

ce
of

co
rt

ic
os

te
ro

id
us

e
in

th
e

m
an

ag
em

en
t

of
A

D
.

•
It

w
as

ob
vi

ou
s

th
at

a
tr

an
si

ti
on

fr
om

pr
es

cr
ib

ed
to

no
n-

pr
es

cr
ib

ed
m

ed
ic

at
io

n
us

e
w

as
se

en
af

te
r

th
e

ca
m

pa
ig

n.

•
It

is
im

po
rt

an
tt

o
in

tr
od

uc
e

m
or

e
ca

m
pa

ig
ns

am
on

g
co

m
m

un
it

y
ph

ar
m

ac
ie

s.

Is
sa

et
al

.[
54

],
20

16
Jo

rd
an

C
ro

ss
-s

ec
ti

on
al

Q
ue

st
io

nn
ai

re
C

om
m

un
it

y
ph

ar
m

ac
is

ts
10

0
co

m
m

un
it

y
ph

ar
m

ac
is

ts

To
ev

al
ua

te
th

e
di

sa
gr

ee
m

en
ts

in
TC

s
pr

es
cr

ip
ti

on
pa

tt
er

ns
an

d
pr

ac
ti

ce
ad

vi
ce

s
am

on
g

di
ff

er
en

th
ea

lt
h

w
or

ke
rs

an
d

de
te

rm
in

e
un

de
rl

yi
ng

ca
us

es

•
Ph

ar
m

ac
is

ts
la

ck
ed

kn
ow

le
dg

e
ab

ou
tt

he
po

te
nc

y
of

to
pi

ca
lc

or
ti

co
st

er
oi

ds
.

•
M

os
tp

ha
rm

ac
is

ts
(6

7%
)r

ec
om

m
en

de
d

“a
pp

ly
th

in
”

in
st

ea
d

of
us

in
g

“fi
ng

er
ti

p
un

it
(F

T
U

)”
re

ga
rd

in
g

us
e

of
to

pi
ca

lc
or

ti
co

st
er

oi
ds

.
•

D
es

pi
te

th
e

fa
ct

th
at

a
la

rg
e

m
aj

or
it

y
of

ph
ar

m
ac

is
ts

(6
8%

)r
ec

om
m

en
de

d
th

at
pa

ti
en

ts
se

e
do

ct
or

in
ca

se
of

fla
re

-u
ps

,2
8%

of
th

em
st

ill
su

gg
es

te
d

th
e

us
e

of
m

id
-h

ig
h-

or
hi

gh
-d

os
e

co
rt

ic
os

te
ro

id
s.

•
Ju

st
ov

er
a

th
ir

d
of

ph
ar

m
ac

is
ts

(3
6%

)s
ug

ge
st

ed
th

e
us

e
of

em
ol

lie
nt

s
fo

r
pa

ti
en

ts
w

it
h

m
ild

ec
ze

m
a.

•
It

is
im

po
rt

an
tt

o
up

da
te

ph
ar

m
ac

is
ts

re
ga

rd
in

g
pr

ac
ti

ce
gu

id
el

in
es

to
de

ve
lo

p
ef

fe
ct

iv
e

A
D

tr
ea

tm
en

t.

Ja
ir

ou
n

et
al

.
[5

3]
,2

02
0

U
ni

te
d

A
ra

b
Em

ir
at

es
C

ro
ss

-s
ec

ti
on

al
Q

ue
st

io
nn

ai
re

C
om

m
un

it
y

ph
ar

m
ac

is
ts

77
2

co
m

m
un

it
y

ph
ar

m
ac

is
ts

To
fin

d
ou

tp
ha

rm
ac

is
t

kn
ow

le
dg

e,
at

ti
tu

de
,

an
d

pr
ac

ti
ce

in
us

e
of

co
rt

ic
os

te
ro

id
s

•
Ph

ar
m

ac
is

ts
w

it
h

m
or

e
ex

pe
ri

en
ce

ha
d

be
tt

er
kn

ow
le

dg
e

an
d

us
ed

be
tt

er
pr

ac
ti

ce
s

re
ga

rd
in

g
co

rt
ic

os
te

ro
id

s.
•

Ph
ar

m
ac

is
ts

w
ho

re
ce

iv
ed

ed
uc

at
io

na
lt

ra
in

in
g

ha
d

be
tt

er
qu

es
ti

on
na

ir
e

sc
or

es
th

an
th

os
e

w
ho

di
d

no
t

re
ce

iv
e

tr
ai

ni
ng

.
•

T
he

re
w

er
e

kn
ow

le
dg

e,
at

ti
tu

de
,a

nd
pr

ac
ti

ce
di

ff
er

en
ce

s
be

tw
ee

n
th

os
e

w
ho

gr
ad

ua
te

d
fr

om
in

te
rn

at
io

na
la

nd
lo

ca
li

ns
ti

tu
ti

on
s.

•
T

he
re

w
as

lo
w

sc
or

e
in

te
rm

s
of

us
e

of
po

te
nt

co
rt

ic
os

te
ro

id
in

ca
se

s
of

ac
ut

e
fla

re
up

s
of

ec
ze

m
a.

•
M

an
y

ph
ar

m
ac

is
ts

th
ou

gh
tt

ha
tc

or
ti

co
st

er
oi

ds
sh

ou
ld

no
tb

e
us

ed
in

ch
ild

re
n.

•
Pr

op
er

co
ur

se
s

re
ga

rd
in

g
th

e
ap

pr
op

ri
at

e
us

e
of

co
rt

ic
os

te
ro

id
s

sh
ou

ld
be

in
te

gr
at

ed
in

to
th

e
cu

rr
ic

ul
um

to
ed

uc
at

e
ph

ar
m

ac
is

ts
.

57



H
ea

lth
ca

re
20

23
,1

1,
21

59

Ta
bl

e
A

1.
C

on
t.

A
ut

ho
r

an
d

Ye
ar

C
ou

nt
ry

St
ud

y
D

es
ig

n
M

et
ho

ds
of

D
at

a
C

ol
le

ct
io

n
Pa

rt
ic

ip
an

ts
N

um
be

r
of

Pa
rt

ic
ip

an
ts

A
im

K
ey

Fi
nd

in
gs

Fu
rt

he
r

R
ec

om
m

en
da

ti
on

s

K
an

ek
o

et
al

.
[4

6]
,2

01
4

Ja
pa

n
C

ro
ss

-s
ec

ti
on

al
Q

ue
st

io
nn

ai
re

C
om

m
un

it
y

an
d

ho
sp

it
al

ph
ar

m
ac

is
ts

37
2

co
m

m
un

it
y,

10
9

ho
sp

it
al

ph
ar

m
ac

is
ts

To
in

ve
st

ig
at

e
ph

ar
m

ac
is

tp
ra

ct
ic

es
re

ga
rd

in
g

ap
pl

yi
ng

to
pi

ca
lm

ed
ic

at
io

ns
in

th
e

m
an

ag
em

en
to

fA
D

•
Ph

ar
m

ac
is

ts
m

ai
nl

y
ex

pl
ai

ne
d

th
e

be
st

ap
pl

ic
at

io
n

si
te

to
pa

ti
en

ts
re

ga
rd

in
g

us
e

of
co

rt
ic

os
te

ro
id

s
if

th
ey

w
er

e
us

in
g

it
fir

st
ti

m
e,

an
d

ph
ar

m
ac

is
ts

’
kn

ow
le

dg
e

of
gu

id
el

in
es

po
si

ti
ve

ly
af

fe
ct

ed
th

ei
r

re
co

m
m

en
da

ti
on

s.
•

Ph
ar

m
ac

is
ts

ur
ge

d
pa

ti
en

ts
to

ap
pl

y
to

pi
ca

l
m

ed
ic

at
io

ns
un

ti
lt

he
ir

si
tu

at
io

n
im

pr
ov

ed
.

•
Ph

ar
m

ac
is

ts
ga

ve
in

fo
rm

at
io

n
ab

ou
tt

in
gl

in
g

ef
fe

ct
s

as
so

ci
at

ed
w

it
h

th
e

us
e

of
ca

lc
in

eu
ri

n
in

hi
bi

to
rs

an
d

to
ld

pa
ti

en
ts

th
at

th
is

is
su

e
is

co
m

m
on

si
de

ef
fe

ct
.

H
ow

ev
er

,t
hi

s
ap

pr
oa

ch
ca

us
ed

an
xi

et
y

in
so

m
e

pa
ti

en
ts

.
•

Ph
ar

m
ac

is
ts

co
m

pl
ai

ne
d

th
at

do
ct

or
s’

in
st

ru
ct

io
ns

re
ga

rd
in

g
th

e
fr

eq
ue

nc
y

an
d

si
te

of
ap

pl
ic

at
io

n
w

er
e

no
tc

le
ar

.

To
ef

fe
ct

iv
el

y
co

un
se

le
cz

em
a

pa
ti

en
ts

,p
ha

rm
ac

is
ts

sh
ou

ld
be

aw
ar

e
of

tr
ea

tm
en

tg
ui

de
lin

es
fo

r
A

D
an

d
ar

e
ur

ge
d

to
fo

llo
w

th
es

e
gu

id
el

in
es

.

K
os

te
r

et
al

.
[4

2]
,2

01
9

N
et

he
rl

an
ds

Q
ua

lit
at

iv
e

st
ud

y
In

te
rv

ie
w

s

Pa
re

nt
s

of
ch

ild
re

n
w

it
h

A
D

,
co

m
m

un
it

y
ph

ar
m

ac
is

ts
,a

nd
ph

ar
m

ac
y

te
ch

ni
ci

an
s

29
pa

re
nt

s,
6

co
m

m
un

it
y

ph
ar

m
ac

is
ts

,
an

d
12

ph
ar

m
ac

y
te

ch
ni

ci
an

s

To
ex

pl
or

e
th

e
pe

rs
pe

ct
iv

es
of

bo
th

ph
ar

m
ac

y
st

af
fa

nd
pa

re
nt

s
re

ga
rd

in
g

th
e

tr
ea

tm
en

to
fc

hi
ld

re
n

w
it

h
A

D
in

th
e

N
et

he
rl

an
ds

•
Ph

ar
m

ac
is

ts
th

ou
gh

tp
at

ie
nt

s
su

dd
en

ly
ga

ve
up

co
rt

ic
os

te
ro

id
,w

hi
ch

w
as

ca
us

ed
by

th
e

fa
ct

th
at

ph
ar

m
ac

y
st

af
fg

iv
e

m
is

in
fo

rm
ed

in
fo

rm
at

io
n

ab
ou

t
co

rt
ic

os
te

ro
id

us
e,

w
hi

ch
le

d
to

co
rt

ic
op

ho
bi

a
in

pa
ti

en
ts

.
•

Ph
ar

m
ac

is
ts

di
d

no
tu

se
FT

U
to

in
di

ca
te

th
e

am
ou

nt
of

cr
ea

m
th

at
pa

ti
en

ts
sh

ou
ld

ap
pl

y.
T

he
y

si
m

pl
y

to
ld

pa
ti

en
ts

to
th

in
ly

ap
pl

y
th

e
cr

ea
m

.
•

Ph
ar

m
ac

is
ts

re
co

m
m

en
de

d
th

e
us

e
of

em
ol

lie
nt

s
in

ad
di

ti
on

to
tr

ea
tm

en
t,

ev
en

if
th

ey
w

er
e

no
tp

re
sc

ri
be

d.
•

Pa
re

nt
s

of
ch

ild
re

n
w

it
h

A
D

ne
ed

ed
ad

di
ti

on
al

in
fo

rm
at

io
n

ab
ou

tl
if

es
ty

le
ha

bi
ts

fr
om

ph
ar

m
ac

is
ts

.

•
Th

e
pr

ob
le

m
of

in
su

ffi
ci

en
t

pr
ac

ti
ca

ls
ki

lls
an

d
kn

ow
le

dg
e

ab
ou

tA
D

am
on

g
ph

ar
m

ac
y

st
af

fn
ee

ds
to

be
re

ct
ifi

ed
.

K
os

te
r

et
al

.
[4

3]
,2

02
1

N
et

he
rl

an
ds

Pr
e-

an
d

po
st

-e
du

ca
ti

on
in

te
rv

en
ti

on
s

Q
ue

st
io

nn
ai

re

Pa
re

nt
s

of
ch

ild
re

n
w

it
h

A
D

,
co

m
m

un
it

y
ph

ar
m

ac
is

ts
,a

nd
ph

ar
m

ac
y

te
ch

ni
ci

an
s

48
pa

re
nt

s,
6

co
m

m
un

it
y

ph
ar

m
ac

is
ts

,
an

d
13

ph
ar

m
ac

y
te

ch
ni

ci
an

s

To
st

ud
y

th
e

ef
fe

ct
s

of
ph

ar
m

ac
y

in
te

rv
en

ti
on

on
co

rt
ic

op
ho

bi
a

am
on

g
bo

th
ph

ar
m

ac
y

st
af

fa
nd

pa
re

nt
s

of
yo

un
g

A
D

pa
ti

en
ts

•
Ed

uc
at

io
na

li
nt

er
ve

nt
io

ns
m

ay
be

us
ef

ul
to

ov
er

co
m

e
co

rt
ic

op
ho

bi
a,

w
hi

ch
is

m
ea

su
re

d
vi

a
th

e
TO

PI
C

O
P

sc
al

e,
fo

r
bo

th
ph

ar
m

ac
y

st
af

fa
nd

pa
re

nt
s

of
ch

ild
re

n
w

it
h

A
D

.
•

T
he

co
rt

ic
op

ho
bi

a
sc

or
e

of
ph

ar
m

ac
y

st
af

f
si

gn
ifi

ca
nt

ly
de

cr
ea

se
d

fr
om

33
.2

to
25

.1
%

be
tw

ee
n

pr
e-

an
d

po
st

-i
nt

er
ve

nt
io

n
te

st
.

•
K

no
w

le
dg

e
of

ph
ar

m
ac

y
st

af
fa

bo
ut

ec
ze

m
a

an
d

tr
ea

tm
en

tr
os

e
af

te
r

ed
uc

at
io

na
li

nt
er

ve
nt

io
n.

•
Pa

re
nt

s
of

pa
ti

en
ts

w
er

e
ha

pp
y

w
it

h
co

un
se

lin
g

se
rv

ic
ed

an
d

be
ga

n
us

in
g

m
ed

ic
in

es
m

or
e

re
gu

la
rl

y.
•

Pa
ti

en
ts

’e
cz

em
a

co
nd

it
io

ns
im

pr
ov

ed
su

bs
ta

nt
ia

lly
af

te
r

th
ey

re
ce

iv
ed

co
un

se
lin

g
se

rv
ic

es
.

•
Th

e
fo

llo
w

-u
p

ti
m

e
w

as
sh

or
t,

m
ea

ni
ng

th
at

it
co

ul
d

on
ly

pr
ov

id
e

in
fo

rm
at

io
n

ab
ou

ts
ho

rt
-t

er
m

ef
fe

ct
s

of
th

e
in

te
rv

en
ti

on
.P

ha
rm

ac
y

st
af

fs
ho

ul
d

be
re

gu
la

rl
y

tr
ai

ne
d

to
pr

ov
id

e
op

ti
m

al
tr

ea
tm

en
tt

o
pa

ti
en

ts
.

58



H
ea

lth
ca

re
20

23
,1

1,
21

59

Ta
bl

e
A

1.
C

on
t.

A
ut

ho
r

an
d

Ye
ar

C
ou

nt
ry

St
ud

y
D

es
ig

n
M

et
ho

ds
of

D
at

a
C

ol
le

ct
io

n
Pa

rt
ic

ip
an

ts
N

um
be

r
of

Pa
rt

ic
ip

an
ts

A
im

K
ey

Fi
nd

in
gs

Fu
rt

he
r

R
ec

om
m

en
da

ti
on

s

La
m

br
ec

ht
s

et
al

.[
51

],
20

19
Be

lg
iu

m
C

ro
ss

-s
ec

ti
on

al
Q

ue
st

io
nn

ai
re

Ph
ar

m
ac

is
ts

,
pa

ed
ia

tr
ic

ia
ns

,
G

Ps
,

de
rm

at
ol

og
is

ts

11
8

ph
ar

m
ac

is
ts

,
10

0
pa

ed
ia

tr
ic

ia
ns

,
81

G
Ps

,a
nd

92 de
rm

at
ol

og
is

ts
.

To
de

te
rm

in
e

th
e

fr
eq

ue
nc

y
of

co
rt

ic
op

ho
bi

a
am

on
g

ph
ar

m
ac

is
ts

an
d

ot
he

r
he

al
th

pr
of

es
si

on
al

s

•
Ph

ar
m

ac
is

ts
m

ad
e

up
th

e
gr

ou
p

w
it

h
th

e
hi

gh
es

t
ra

te
of

co
rt

ic
op

ho
bi

a
al

lo
th

er
he

al
th

pr
of

es
si

on
al

s.
•

M
or

e
th

an
ha

lf
of

ph
ar

m
ac

is
ts

(5
5.

1%
)h

ad
pr

op
er

kn
ow

le
dg

e
of

th
e

am
ou

nt
th

at
sh

ou
ld

be
ap

pl
ie

d,
an

d
ab

ou
th

al
fo

ft
he

m
(4

8.
3%

)k
ne

w
th

at
a

co
rt

ic
os

te
ro

id
m

ed
ic

in
e

m
us

tb
e

us
ed

un
ti

l
ec

ze
m

a
di

sa
pp

ea
rs

.
•

A
m

in
or

it
y

of
ph

ar
m

ac
is

ts
(2

1.
2%

)r
ec

om
m

en
de

d
FT

U
as

th
e

be
st

m
et

ho
d

w
it

h
re

ga
rd

to
th

e
us

e
of

TC
s.

•
C

or
ti

co
ph

ob
ia

am
on

g
he

al
th

pr
of

es
si

on
al

s
re

m
ai

ns
an

is
su

e
be

ca
us

e
of

in
su

ffi
ci

en
t

kn
ow

le
dg

e,
m

ea
ni

ng
th

at
st

af
fs

ho
ul

d
be

fu
rt

he
r

tr
ai

ne
d,

as
ap

pr
ox

im
at

el
y

on
e-

th
ir

d
of

ph
ar

m
ac

is
ts

do
no

tr
em

em
be

r
re

ce
iv

in
g

co
ur

se
s

ab
ou

tT
C

s

La
u

et
al

.[
36

],
20

17
En

gl
an

d
M

ix
ed

-m
et

ho
ds

In
te

rv
ie

w
s

an
d

qu
es

ti
on

na
ir

e
C

om
m

un
it

y
ph

ar
m

ac
is

ts

5
co

m
m

un
it

y
ph

ar
m

ac
is

ts
w

er
e

in
te

rv
ie

w
ed

an
d

10
5

co
m

m
un

it
y

ph
ar

m
ac

is
ts

fil
le

d
ou

tt
he

qu
es

ti
on

na
ir

e.

To
in

ve
st

ig
at

e
th

e
kn

ow
le

dg
e

of
co

m
m

un
it

y
ph

ar
m

ac
is

ts
re

ga
rd

in
g

co
rt

ic
os

te
ro

id
us

e
in

th
e

tr
ea

tm
en

to
fA

D
,a

s
w

el
la

s
th

ei
r

in
fo

rm
at

io
n

su
pp

ly
,

at
ti

tu
de

s,
an

d
pa

ti
en

t
co

un
se

lin
g

be
ha

vi
or

•
So

m
e

ph
ar

m
ac

is
ts

(3
6.

2%
)r

ec
ei

ve
d

ex
tr

a
po

st
gr

ad
ua

te
tr

ai
ni

ng
re

la
te

d
to

de
rm

at
ol

og
y.

•
M

os
tp

ha
rm

ac
is

ts
(6

2.
9%

)i
na

cc
ur

at
el

y
ca

te
go

ri
ze

d
co

rt
ic

os
te

ro
id

s
in

te
rm

s
of

th
ei

r
po

te
nc

y.
•

R
eg

ar
di

ng
co

rt
ic

os
te

ro
id

s,
a

m
in

or
it

y
of

ph
ar

m
ac

is
ts

st
at

ed
th

at
if

pa
ti

en
ts

us
e

th
em

co
rr

ec
tl

y,
si

de
ef

fe
ct

s
ar

e
no

tc
om

m
on

.
•

T
ho

ug
h

m
os

to
ft

he
m

(9
0.

5%
)k

ne
w

ab
ou

tF
TU

,o
nl

y
a

th
ir

d
of

ph
ar

am
ci

st
s

(3
6.

2%
)a

lw
ay

s
or

of
te

n
re

co
m

m
en

de
d

th
is

m
et

ho
d

w
he

n
co

un
se

lin
g

pa
ti

en
ts

.
•

Ph
ar

m
ac

is
ts

ha
d

m
or

e
kn

ow
le

dg
e

of
th

e
us

e
of

em
ol

lie
nt

s
th

an
co

rt
ic

os
te

ro
id

s.

•
Ph

ar
m

ac
is

ts
pe

rc
ep

ti
on

s
of

co
rt

ic
os

te
ro

id
sa

fe
ty

ar
e

lo
w

.
Th

ey
ne

ed
to

be
im

pr
ov

ed
to

en
su

re
th

at
th

ey
ca

n
ef

fe
ct

iv
el

y
co

un
se

lp
at

ie
nt

s.

Li
nd

bl
ad

et
al

.
[4

5]
,2

00
6

Sw
ed

en
Q

ua
lit

at
iv

e
Fo

cu
s

gr
ou

ps

Pa
ti

en
ts

an
d

he
al

th
pr

ov
id

er
s

(c
om

m
un

it
y

ph
ar

m
ac

is
ts

,
de

rm
at

ol
og

y
nu

rs
es

,a
nd

de
rm

at
ol

og
is

ts
)

12
pa

ti
en

ts
an

d
12

he
al

th
pr

ov
id

er
s

(t
he

nu
m

be
r

of
ph

ar
m

ac
is

ts
w

as
no

ta
pp

lic
ab

le
)

To
de

te
rm

in
e

th
e

vi
ew

s
of

he
al

th
pr

ov
id

er
s

an
d

pa
ti

en
ts

re
ga

rd
in

g
th

e
ro

le
of

pr
ov

id
er

s
in

th
e

m
an

ag
em

en
to

fd
er

m
a-

to
lo

gi
ca

lc
on

di
ti

on
s

•
If

pa
ti

en
ts

ha
ve

no
ty

et
se

en
a

do
ct

or
an

d
do

no
t

kn
ow

ab
ou

tt
he

ir
si

tu
at

io
n,

ph
ar

m
ac

is
ts

ga
ve

th
em

ba
si

c
in

fo
rm

at
io

n
ab

ou
te

cz
em

a
an

d
so

m
e

w
ea

k
co

rt
ic

os
te

ro
id

s.
•

H
ea

lt
h

pr
ov

id
er

s
la

be
lle

d
ph

ar
m

ac
is

ts
as

ha
vi

ng
“i

ni
ti

al
sc

re
en

er
”

an
d

“fi
na

lc
he

ck
er

”
ro

le
s.

H
ow

ev
er

,
th

er
e

is
a

la
ck

of
co

lla
bo

ra
ti

on
be

tw
ee

n
ph

ar
m

ac
is

ts
,

nu
rs

es
,a

nd
do

ct
or

s.
•

Pa
ti

en
ts

th
ou

gh
tt

ha
tp

ha
rm

ac
is

ts
la

ck
ed

un
de

rs
ta

nd
in

g
of

th
ei

r
si

tu
at

io
ns

an
d

cl
ai

m
ed

th
at

th
er

e
w

as
la

ck
of

pr
iv

ac
y

in
ph

ar
m

ac
ie

s,
an

d
th

ey
di

d
no

tf
ee

la
bl

e
to

co
m

m
un

ic
at

e
w

it
h

ph
ar

m
ac

is
ts

.

•
Th

er
e

is
a

ne
ed

fo
r

su
cc

es
sf

ul
co

op
er

at
io

n
be

tw
ee

n
ph

ar
m

ac
is

ts
an

d
ot

he
r

he
al

th
pr

ov
id

er
s.

Ph
ar

m
ac

is
ts

su
gg

es
tt

ha
tr

eg
ul

ar
m

ee
ti

ng
s

ca
n

be
he

ld
re

ga
rd

in
g

fin
di

ng
m

ed
ic

in
e

in
fo

rm
at

io
n

to
se

tt
le

th
e

co
nfl

ic
t.

In
ad

di
ti

on
,s

om
e

st
ra

te
gi

es
sh

ou
ld

be
im

pl
em

en
te

d
to

em
be

d
de

rm
at

ol
og

y
in

he
al

th
ca

re
sy

st
em

s.

59



H
ea

lth
ca

re
20

23
,1

1,
21

59

Ta
bl

e
A

1.
C

on
t.

A
ut

ho
r

an
d

Ye
ar

C
ou

nt
ry

St
ud

y
D

es
ig

n
M

et
ho

ds
of

D
at

a
C

ol
le

ct
io

n
Pa

rt
ic

ip
an

ts
N

um
be

r
of

Pa
rt

ic
ip

an
ts

A
im

K
ey

Fi
nd

in
gs

Fu
rt

he
r

R
ec

om
m

en
da

ti
on

s

M
an

ah
an

et
al

.
[4

0]
,2

01
1

A
us

tr
al

ia
C

ro
ss

-s
ec

ti
on

al
Q

ue
st

io
nn

ai
re

C
om

m
un

it
y

ph
ar

m
ac

is
ts

an
d

ph
ar

m
ac

y
in

te
rn

s

17
co

m
m

un
it

y
ph

ar
m

ac
is

ts
an

d
3

ph
ar

m
ac

y
in

te
rn

s

To
id

en
ti

fy
co

m
m

un
it

y
ph

ar
m

ac
is

ts
’r

ol
es

in
th

e
m

an
ag

em
en

to
f

sk
in

co
nd

it
io

ns
an

d
as

se
ss

th
ei

r
op

in
io

ns
of

te
le

de
rm

at
ol

og
y

se
rv

ic
es

•
A

lm
os

th
al

fo
fc

as
es

m
an

ag
ed

by
ph

ar
m

ac
is

ts
w

er
e

ec
ze

m
a.

•
In

2/
3

of
ca

se
s

di
ag

no
se

d
as

ec
ze

m
a,

a
de

rm
at

ol
og

is
tc

om
pl

et
el

y
ag

re
ed

w
it

h
th

e
ph

ar
m

ac
is

t’s
m

an
ag

em
en

to
ft

he
co

nd
it

io
n.

•
A

ll
ph

ar
m

ac
is

ts
w

er
e

ke
en

to
re

ce
iv

ed
fu

rt
he

r
ed

uc
at

io
n

re
la

te
d

to
de

rm
at

ol
og

y.

•
A

sy
st

em
of

ph
ar

m
ac

is
t–

te
le

de
rm

at
ol

og
is

tc
oo

pe
ra

ti
on

co
ul

d
im

pr
ov

e
th

e
m

an
ag

em
en

to
fd

is
ea

se
s

an
d

al
le

vi
at

e
th

e
bu

rd
en

on
G

Ps
.

O
is

hi
et

al
.

[4
7]

,2
01

9
Ja

pa
n

C
ro

ss
-s

ec
ti

on
al

Q
ue

st
io

nn
ai

re
C

om
m

un
it

y
ph

ar
m

ac
is

ts
30

0
co

m
m

un
it

y
ph

ar
m

ac
is

ts

To
in

ve
st

ig
at

e
th

e
ef

fe
ct

iv
en

es
s

of
co

m
m

un
it

y
ph

ar
m

ac
is

ts
’

in
st

ru
ct

io
ns

re
ga

rd
in

g
th

e
us

e
of

FT
U

an
d

th
e

ef
fe

ct
s

of
fo

llo
w

in
g

pr
ac

ti
ce

gu
id

el
in

es
on

tr
ea

tm
en

t

•
A

sm
al

lm
in

or
it

y
of

ph
ar

m
ac

is
ts

(1
4.

3%
)a

lw
ay

s
us

ed
FT

U
to

th
e

pr
im

ar
y

m
et

ho
d

of
co

rt
ic

os
te

ro
id

ap
pl

ic
at

io
n.

•
T

he
le

ve
lo

fc
om

pr
eh

en
si

on
of

be
st

pr
ac

ti
ce

gu
id

el
in

es
co

rr
el

at
ed

w
it

h
ph

ar
m

ac
is

ts
’a

bi
lit

y
to

gi
ve

in
st

ru
ct

io
ns

ab
ou

tt
op

ic
al

co
rt

ic
os

te
ro

id
us

e.
•

T
ho

ug
h

ph
ar

m
ac

is
ts

co
ns

id
er

ed
co

rt
ic

os
te

ro
id

ap
pl

ic
at

io
n

am
ou

nt
s

an
d

si
te

s,
th

e
ti

m
in

g
of

do
se

s
w

as
ig

no
re

d.

•
C

om
m

un
it

y
ph

ar
m

ac
is

ts
m

us
tb

e
ac

qu
ai

nt
ed

w
it

h
be

st
pr

ac
ti

ce
gu

id
el

in
es

to
en

su
re

th
at

th
ey

ca
n

co
un

se
l

pa
ti

en
ts

ab
ou

t
th

ei
r

tr
ea

tm
en

t.

R
af

fin
et

al
.

[4
9]

,2
01

6
Fr

an
ce

C
ro

ss
-s

ec
ti

on
al

Q
ue

st
io

nn
ai

re

C
om

m
un

it
y

ph
ar

m
ac

is
ts

,
te

ch
ni

ci
an

s
an

d
st

ud
en

ts

17
6

co
m

m
un

it
y

ph
ar

m
ac

is
ts

,
10

ph
ar

m
ac

y
te

ch
ni

ci
an

s,
an

d
5

ph
ar

m
ac

y
st

ud
en

ts

To
ev

al
ua

te
co

rt
ic

op
ho

bi
a

am
on

g
ph

ar
m

ac
is

ts
in

re
la

ti
on

to
A

D
in

ch
ild

re
n

•
A

m
on

g
ph

ar
m

ac
is

ts
,t

he
re

w
as

la
ck

of
kn

ow
le

dg
e

ab
ou

ts
id

e
ef

fe
ct

s
of

co
rt

ic
os

te
ro

id
s

ad
m

iis
te

re
d

vi
a

to
pi

ca
la

nd
or

al
ap

pl
ic

at
io

ns
.

•
Ph

ar
am

ci
st

s
ha

d
a

la
ck

of
in

fo
rm

at
io

n
ab

ou
t

du
ra

ti
on

of
co

rt
ic

os
te

ro
id

tr
ea

tm
en

t.
•

O
pp

os
in

g
in

st
ru

ct
io

ns
fr

om
ph

ar
m

ac
is

ts
an

d
ph

ys
ic

ia
ns

ca
n

ca
us

e
co

nf
us

io
n

an
d

fe
ar

in
pa

ti
en

ts
.

•
A

va
st

m
aj

or
it

y
of

ph
ar

m
ac

is
ts

w
an

te
d

to
re

ce
iv

e
ed

uc
at

io
n

ab
ou

tA
D

in
ch

ild
re

n.

•
C

on
ti

nu
in

g
tr

ai
ni

ng
fo

r
ph

ar
m

ac
is

ts
re

ga
rd

in
g

th
e

us
e

of
co

rt
ic

os
te

ro
id

s
is

re
co

m
m

en
de

d
to

im
pr

ov
e

ad
he

re
nc

e
re

su
lt

s.

Sa
lz

m
an

n
et

al
.[

50
],

20
20

G
er

m
an

y
C

ro
ss

-s
ec

ti
on

al
Q

ue
st

io
nn

ai
re

C
om

m
un

it
y

ph
ar

m
ac

is
ts

an
d

de
rm

at
ol

og
is

ts

35
1

co
m

m
un

it
y

ph
ar

m
ac

is
ts

an
d

53 de
rm

at
ol

og
is

ts

To
ac

qu
ir

e
da

ta
ab

ou
t

da
ily

pr
es

cr
ip

ti
on

ha
bi

ts
re

la
te

d
to

co
m

po
un

de
d

pr
ep

ar
at

io
ns

(C
Ps

)i
n

de
rm

at
ol

og
y

an
d

co
m

pa
re

th
em

us
in

g
st

an
da

rd
iz

ed
qu

es
ti

on
na

ir
es

,a
s

w
el

l
as

to
ov

er
co

m
e

th
e

la
ck

of
in

te
rd

is
ci

pl
in

ar
y

co
lla

bo
ra

ti
on

•
Ph

ar
m

ac
is

ts
vi

ew
ed

co
m

po
un

de
d

pr
ep

ar
at

io
ns

as
an

“i
m

po
rt

an
tt

re
at

m
en

ta
lt

er
na

ti
ve

”.
•

T
he

re
w

as
in

ad
eq

ua
te

co
m

m
un

ic
at

io
n

an
d

co
lla

bo
ra

ti
on

be
tw

ee
n

ph
ar

m
ac

is
ts

an
d

de
rm

at
ol

og
is

ts
.

Fu
tu

re
st

ud
ie

s
sh

ou
ld

co
nc

en
tr

at
e

on
C

Ps
to

in
cr

ea
se

th
e

qu
al

it
y

of
pr

es
cr

ip
ti

on
s.

60



H
ea

lth
ca

re
20

23
,1

1,
21

59

Ta
bl

e
A

1.
C

on
t.

A
ut

ho
r

an
d

Ye
ar

C
ou

nt
ry

St
ud

y
D

es
ig

n
M

et
ho

ds
of

D
at

a
C

ol
le

ct
io

n
Pa

rt
ic

ip
an

ts
N

um
be

r
of

Pa
rt

ic
ip

an
ts

A
im

K
ey

Fi
nd

in
gs

Fu
rt

he
r

R
ec

om
m

en
da

ti
on

s

Sm
it

h
et

al
.

[4
1]

,2
01

6
A

us
tr

al
ia

Pr
e-

po
st

ed
uc

at
io

na
l

in
te

rv
en

ti
on

Su
rv

ey

Ph
ar

m
ac

is
ts

(i
nc

lu
di

ng
co

m
m

un
it

y
ph

ar
m

ac
is

ts
)

29
2

ph
ar

m
ac

is
ts

To
ev

al
ua

te
ph

ar
m

ac
is

ts
’b

el
ie

fs
an

d
kn

ow
le

dg
e

re
ga

rd
in

g
th

e
us

e
of

to
pi

ca
lc

or
ti

co
st

er
oi

ds
in

pa
ed

ia
tr

ic
ec

ze
m

a

•
T

he
pr

op
or

ti
on

of
ph

ar
m

ac
is

ts
w

ho
ta

lk
ed

to
pa

ti
en

ts
se

pa
ra

te
ly

fo
r

pr
iv

ac
y

re
as

on
s

si
gn

ifi
ca

nt
ly

in
cr

ea
se

d
fr

om
41

to
78

%
.

•
T

he
sh

ar
e

of
ph

ar
m

ac
is

ts
w

ho
re

co
m

m
en

de
d

ap
pl

yi
ng

tr
ea

tm
en

ts
as

sh
ow

n
on

pr
es

cr
ip

ti
on

ro
se

fr
om

52
to

88
%

.
•

T
he

pr
op

or
ti

on
of

th
os

e
w

ho
su

gg
es

te
d

co
rt

ic
os

te
ro

id
us

e
un

ti
le

cz
em

a
cl

ea
re

d
up

ro
se

to
92

%
,a

nd
th

os
e

w
ho

su
gg

es
te

d
a

m
ax

im
um

us
e

pe
ri

od
of

on
e

w
ee

k
de

cl
in

ed
to

2%
.

•
T

he
pe

rc
en

ta
ge

of
ph

ar
m

ac
is

ts
w

ho
to

ld
pa

ti
en

ts
to

ap
pl

y
tr

ea
tm

en
ts

sp
ar

in
gl

y
fe

ll
to

8%
.

Ph
ar

m
ac

is
te

du
ca

ti
on

th
ro

ug
ho

ut
in

it
ia

le
du

ca
ti

on
an

d
ph

ar
m

ac
y

jo
ur

na
ls

sh
ou

ld
be

su
pp

or
te

d
by

de
rm

at
ol

og
y

sp
ec

ia
lis

ts
to

en
ha

nc
e

ph
ar

m
ac

is
ts

’k
no

w
le

dg
e

of
th

e
us

e
of

T
C

s
in

A
D

.

Te
ix

ei
ra

et
al

.
[4

8]
,2

02
1

Po
rt

ug
al

C
ro

ss
-s

ec
ti

on
al

Q
ue

st
io

nn
ai

re
C

om
m

un
it

y
ph

ar
m

ac
is

ts
an

d
pa

ti
en

ts

14
9

co
m

m
un

it
y

ph
ar

m
ac

is
ts

,
44

pa
ti

en
ts

To
fin

d
th

e
as

so
ci

at
io

n
be

tw
ee

n
ph

ar
m

ac
is

ts
’

kn
ow

le
dg

e
an

d
th

ei
r

co
nv

ey
an

ce
of

in
fo

rm
at

io
n

to
pa

ti
en

ts
w

it
h

de
rm

at
os

es
an

d
cr

ea
te

a
pr

op
er

gu
id

e
fo

r
pa

ti
en

ts
ab

ou
t

do
sa

ge
in

st
ru

ct
io

ns

•
A

to
pi

c
de

rm
at

it
is

(8
4.

3%
)w

as
th

e
m

os
tp

re
va

le
nt

co
nd

it
io

n
in

Po
rt

ug
al

ac
co

rd
in

g
to

ph
ar

m
ac

is
ts

.
•

63
.9

%
of

ph
ar

m
ac

is
ts

th
ou

gh
tt

ha
tt

he
y

al
w

ay
s

pr
ov

id
ed

in
fo

rm
at

io
n

ab
ou

tt
he

du
ra

ti
on

of
tr

ea
tm

en
tw

it
h

to
pi

ca
lc

or
ti

co
st

er
oi

ds
.

•
50

%
of

ph
ar

m
ac

is
ts

al
w

ay
s

in
st

ru
ct

ed
pa

ti
en

ts
on

ho
w

to
ap

pl
y

m
ed

ic
in

e,
an

d
85

.2
%

of
ph

ra
m

ac
is

ts
in

st
ru

ct
ed

pa
ti

en
ts

on
ho

w
to

“a
pp

ly
in

th
in

la
ye

r”
w

hi
le

ap
pl

yi
ng

a
to

pi
ca

lm
ed

ic
in

e.

Pr
op

er
gu

id
el

in
es

m
us

tb
e

pr
ep

ar
ed

to
en

ha
nc

e
co

m
m

un
ic

at
io

n
of

do
sa

ge
in

st
ru

ct
io

ns
to

pa
ti

en
ts

.M
or

eo
ve

r,
co

nt
in

ue
d

tr
ai

ni
ng

co
ur

se
s

sh
ou

ld
be

im
pl

em
en

te
d

to
he

lp
ph

ar
m

ac
is

ts
to

so
lv

e
pr

ob
le

m
s.

Th
an

da
r

et
al

.
[5

5]
,2

01
9

So
ut

h
A

fr
ic

a
C

ro
ss

-s
ec

ti
on

al
Q

ue
st

io
nn

ai
re

C
om

m
un

it
y

ph
ar

m
ac

is
ts

82
co

m
m

un
it

y
ph

ar
m

ac
is

ts

To
id

en
ti

fy
co

m
m

un
it

y
ph

ar
m

ac
is

ts
’a

tt
it

ud
es

an
d

pr
ac

ti
ce

s
re

ga
rd

in
g

th
e

us
e

of
co

m
pl

em
en

ta
ry

an
d

al
te

rn
at

iv
e

th
er

ap
ie

s
in

pa
ti

en
ts

w
it

h
A

D

•
M

or
e

th
an

a
th

ir
d

of
ph

ar
m

ac
is

ts
(3

5%
)t

ho
ug

ht
th

at
co

m
pl

em
en

ta
ry

an
d

al
te

rn
at

iv
e

m
ed

ic
in

es
(C

A
M

s)
ou

tw
ei

gh
ed

co
nv

en
ti

on
al

th
er

ap
y

in
te

rm
s

of
ef

fe
ct

iv
en

es
s.

•
A

lm
os

ta
ll

ph
ar

m
ac

is
ts

su
pp

or
te

d
in

cl
ud

in
g

C
A

M
s

in
un

iv
er

si
ty

cu
rr

ic
ul

um
s.

•
A

lt
ho

ug
h

m
os

tp
ha

rm
ac

is
ts

w
er

e
no

ta
cq

ua
in

te
d

w
it

h
ho

m
eo

pa
th

y
an

d
C

hi
ne

se
he

rb
al

m
ed

ic
in

e,
th

ey
w

er
e

m
os

tl
y

fa
m

ili
ar

w
it

h
pr

ob
io

ti
cs

.

It
w

as
re

ve
al

ed
th

at
ph

ar
m

ac
is

ts
ha

d
in

su
ffi

ci
en

ct
kn

ow
le

dg
e

of
C

A
M

s,
m

ea
ni

ng
th

at
th

ey
ne

ed
ed

fu
rt

he
r

on
go

in
g

ed
uc

at
io

n.

Tu
ck

er
et

al
.

[3
7]

,2
01

2
En

gl
an

d
an

d
W

al
es

C
ro

ss
-s

ec
ti

on
al

Q
ue

st
io

nn
ai

re
C

om
m

un
it

y
Ph

ar
m

ac
is

ts
87

0
co

m
m

un
it

y
ph

ar
m

ac
is

ts

To
fin

d
ou

tw
hi

ch
ty

pe
s

of
sk

in
di

se
as

es
ph

ar
m

ac
is

ts
co

m
e

ac
ro

ss
in

ph
ar

m
ac

ie
s

an
d

w
hi

ch
tr

ai
ni

ng
se

ss
io

ns
th

ey
at

te
nd

to
ga

in
m

or
e

kn
ow

le
dg

e
of

de
rm

at
ol

og
ic

al
di

se
as

es

•
Ec

ze
m

a
w

as
th

e
m

os
tc

om
m

on
ly

en
co

un
te

re
d

co
nd

it
io

n
fo

r
w

hi
ch

pa
ti

en
tw

an
ta

dv
ic

e,
be

si
de

s
dr

y
sk

in
co

m
pl

ai
nt

s.
•

M
os

tp
ha

rm
ac

is
ts

(6
4.

8%
)r

ec
ei

ve
d

so
m

e
po

st
gr

ad
ua

te
tr

ai
ni

ng
re

la
te

d
to

de
rm

at
ol

og
y.

•
Ph

ar
m

ac
is

ts
w

er
e

aw
ar

e
th

at
th

ey
ha

ve
cr

it
ic

al
ro

le
s

in
co

un
se

lin
g

pa
ti

en
ts

an
d

sh
ou

ld
be

th
e

fir
st

po
in

t-
of

-c
on

ta
ct

fo
r

pa
ti

en
ts

w
it

h
sk

in
pr

ob
le

m
s.

U
se

of
ph

ar
m

ac
is

ts
’a

dv
ic

e
in

th
e

m
an

ag
em

en
to

fs
ki

n
co

nd
it

io
ns

sh
ou

ld
be

st
ud

ie
d

in
fu

tu
re

st
ud

ie
s.

61



H
ea

lth
ca

re
20

23
,1

1,
21

59

Ta
bl

e
A

1.
C

on
t.

A
ut

ho
r

an
d

Ye
ar

C
ou

nt
ry

St
ud

y
D

es
ig

n
M

et
ho

ds
of

D
at

a
C

ol
le

ct
io

n
Pa

rt
ic

ip
an

ts
N

um
be

r
of

Pa
rt

ic
ip

an
ts

A
im

K
ey

Fi
nd

in
gs

Fu
rt

he
r

R
ec

om
m

en
da

ti
on

s

Tu
ck

er
et

al
.

[3
9]

,2
01

3
En

gl
an

d
an

d
W

al
es

C
ro

ss
-s

ec
ti

on
al

Q
ue

st
io

nn
ai

re
C

om
m

un
it

y
Ph

ar
m

ac
is

ts
87

0
co

m
m

un
it

y
ph

ar
m

ac
is

ts

To
id

en
ti

fy
ph

ar
m

ac
is

ts
’

ro
le

s
in

m
ed

ic
in

e
us

e
re

vi
ew

(M
U

R
)a

nd
ev

al
ua

te
ph

ar
m

ac
is

ts
’

un
de

rs
ta

nd
in

g
of

lo
ng

-t
er

m
sk

in
di

se
as

es

•
T

he
m

os
tc

om
m

on
ly

co
nd

uc
te

d
M

U
R

se
rv

ic
es

w
er

e
in

pe
rf

or
m

ed
pa

ti
en

ts
w

it
h

ec
ze

m
a.

•
Ph

ar
m

ac
is

ts
m

os
tl

y
fo

un
d

po
st

gr
ad

ua
te

tr
ai

ni
ng

to
be

he
lp

fu
li

n
te

rm
s

of
de

al
in

g
w

it
h

pa
ti

en
tr

eq
ue

st
s,

an
d

th
is

w
ill

in
gn

es
s

w
as

po
si

ti
ve

ly
as

so
ci

at
ed

w
it

h
ov

er
al

ls
el

f-
co

nfi
de

nc
e.

Fu
rt

he
r

st
ud

ie
s

sh
ou

ld
be

co
nd

uc
te

d
to

id
en

ti
fy

w
he

th
er

th
es

e
re

vi
ew

s
co

nt
ri

bu
te

to
be

tt
er

di
se

as
e-

re
la

te
d

ou
tc

om
es

.

Tu
ck

er
et

al
.

[3
8]

,2
01

7
En

gl
an

d
M

ix
ed

m
et

ho
ds

Q
ue

st
io

nn
ai

re
-

an
d

as
se

ss
m

en
t-

ba
se

d
fe

ed
ba

ck

Pa
ti

en
ts

,
de

rm
at

ol
og

y
sp

ec
ia

lis
ts

,a
nd

co
m

m
un

it
y

ph
ar

m
ac

is
ts

40
pa

ti
en

ts
,

3
de

rm
at

ol
og

y
sp

ec
ia

lis
ts

,a
nd

9
co

m
m

un
it

y
ph

ar
m

ac
is

ts

To
as

se
ss

th
e

cl
in

ic
al

co
nv

en
ie

nc
e

of
ph

ar
m

ac
is

ts
’

di
ag

no
se

s
an

d
m

an
ag

em
en

to
f

de
rm

at
it

is
an

d
ac

ne
,a

s
w

el
la

s
to

ob
ta

in
pa

ti
en

ts
’s

el
f-

re
po

rt
ed

pe
rc

ep
ti

on
s

re
ga

rd
in

g
th

e
ef

fe
ct

iv
en

es
s

of
ph

ar
m

ac
y

in
te

rv
en

ti
on

•
Ph

ar
m

ac
is

ts
’d

ia
gn

os
es

w
er

e
ev

al
ua

te
d

by
as

se
ss

or
s

an
d

fo
un

d
to

be
ac

cu
ra

te
in

ov
er

a
th

ir
d

of
ca

se
s

(3
4%

).
H

ow
ev

er
,a

ss
es

so
rs

’r
at

e
of

di
sa

gr
ee

m
en

t
w

it
h

ph
ar

m
ac

is
ts

’d
ia

gn
os

es
w

as
hi

gh
er

.I
n

ad
di

ti
on

,
as

se
ss

or
s

fo
un

d
th

e
qu

es
ti

on
in

g
an

d
m

ed
ic

a
hi

st
or

y-
re

co
rd

in
g

pr
ac

ti
ce

s
of

ph
ar

m
ac

is
ts

to
be

in
ad

eq
ua

te
.

•
Ph

ar
m

ac
is

ts
’a

pp
ro

ac
he

s
to

tr
ea

tm
en

tw
er

e
ac

cu
ra

te
in

al
m

os
th

al
fo

fa
ll

ca
se

s.
•

O
ve

r
ha

lf
of

pa
ti

en
ts

fe
lt

th
at

th
ei

r
sk

in
pr

ob
le

m
ha

d
be

en
co

m
pl

et
el

y
re

so
lv

ed
th

ro
ug

h
th

e
tr

ea
tm

en
t

pr
ov

id
ed

at
th

e
ph

ar
m

ac
y.

Pa
ti

en
ta

ss
es

sm
en

t-
re

la
te

d
ed

uc
at

io
n

fo
r

ph
ar

m
ac

is
ts

sh
ou

ld
be

co
ns

id
er

ed
,w

it
h

pa
rt

ic
ua

r
fo

cu
s

on
de

rm
at

ol
og

y.

A
D

,a
to

pi
c

d
er

m
at

it
is

;T
C

s,
to

pi
ca

lc
or

ti
co

st
er

oi
d

s;
O

T
C

,o
ve

r-
th

e-
co

u
nt

er
;F

T
U

,fi
ng

er
ti

p
u

ni
t;

TO
P

IC
O

P,
to

pi
ca

lc
or

ti
co

st
er

oi
d

ph
ob

ia
;G

P,
ge

ne
ra

lp
ra

ct
it

io
ne

r;
C

P
s,

co
m

po
u

nd
ed

pr
ep

ar
at

io
ns

,C
A

M
s,

co
m

pl
em

en
ta

ry
an

d
al

te
rn

at
iv

e
m

ed
ic

in
es

;M
U

R
,m

ed
ic

in
e

us
e

re
vi

ew
.

62



Healthcare 2023, 11, 2159

References
1. Weidinger, S.; Beck, L.A.; Bieber, T.; Kabashima, K.; Irvine, A.D. Atopic dermatitis. Nat. Rev. Dis. Primers 2018, 4, 1–20. [CrossRef]
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Abstract: Measuring patient safety culture in the community pharmacy can help with identifying
areas for development. The current study is a descriptive, cross-sectional, electronic survey conducted
among pharmacists working in community pharmacies located in the southern region of Saudi Arabia.
The community pharmacy version of the “Pharmacy Survey on Patient Safety Culture” (PSOPSC) was
used to collect data. The positive response rate (PRR) was calculated as per the guidance provided by
the Agency for Healthcare Research and Quality (AHRQ). Based on the PRR, two least-achieved items
(<25%) were taken for further analysis to identify the possible predictors. A sum of 195 pharmacists
were included in this study and most of them were working in chain pharmacies. The highest PRRs
were observed with teamwork (94.99), and patient counseling (94.13), followed by physical space
and environment (93.07). The lowest PRRs were observed with staffing, work pressure, and pace
(47.70), followed by communication openness (72.60). Specific characteristics, such as experience
and the number of working hours, are significantly related to a poor PRR. The current study results
indicate that the scope for improving patient safety exists in various areas of community pharmacies.
However, it is necessary to prioritize the need based on a positive response rate.

Keywords: patient safety; positive response rate; community pharmacy

1. Introduction

Patient safety is one of the critical pillars of healthcare systems around the world.
Patient Safety is a healthcare discipline that emerged with the ongoing complexities of
healthcare systems [1]. It has been reported by several researchers that pharmacy practice
services can substantially improve patient safety and reduce hospital costs associated with
medication errors [2,3].

The importance of patient safety is increasingly getting recognized worldwide nowa-
days [4]. A systemic review of patient safety culture in Arabic countries was performed
and reported that it is important to promote the patient safety culture. Understanding the
components and influencing factors of culture, and assessing the safety culture, is essential
to developing strategies that create a culture committed to providing the safest possible care
for patients [4,5]. The Kingdom of Saudi Arabia (KSA) has a well-established national-level
medicine policy. This policy sets a direction for future development by focusing on institu-
tional interconnection, improvement in cost-effective procurement and prescribing habits,
a secure supply of good quality medicines, and the growth of the domestic pharmaceutical
industry. It also establishes the patient’s safety by tracking the medicines throughout the
supply chain using an electronic track-and-trace system [6]. In Saudi Arabia, community
pharmacies are still product oriented. In 2018, the Ministry of Health (MoH) in Saudi
Arabia regulated and restricted the supply of antibiotics without prescription. In addition,
MoH also launched an initiative to get medicines to the public from private community
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pharmacies free of charge, instead of taking them only from government hospitals. How-
ever, this raises a concern about patient safety in community pharmacies [7]. Most of the
studies conducted in Arab countries utilized hospital surveys on patient safety culture
(HSOPSC) [8,9]. However, easy accessibility and the quality of pharmacy practice services
provided by community pharmacies make this setting a suitable place for disseminating
patient safety. Thus, it is important to understand the real-life situation regarding various
domains of patient safety culture in community pharmacies. Moreover, measuring patient
safety culture can help with identifying areas for development and understanding the
changes in practice over time [8]. Patient safety culture in health care is usually influenced
by multiple factors within the healthcare organization and helps with the prevention and
reduction of errors [10]. Therefore, understanding the patient safety culture of community
pharmacies will be helpful to improving the quality of the KSA healthcare program, by rais-
ing pharmacists’ awareness about patient safety issues and identifying areas of strengths
as well as those that require improvement [11,12]. Numerous research studies are available
in the context of patient safety from the perspective of various healthcare professionals,
including pharmacists [13–15]. Despite the availability of abundant literature in this re-
gard, there is still a scarcity of data concerning the assessment of patient safety culture in
community pharmacy settings, particularly in the Kingdom of Saudi Arabia [16,17].

Hence, the current study was undertaken to analyze the patient safety culture and to
identify the possible predictors and areas for improvement related to patient safety culture
in community pharmacies located in the southern region of Saudi Arabia.

2. Materials and Methods
2.1. Study Design and Sampling

It was a descriptive, cross-sectional, survey-based study conducted among the phar-
macists working in community pharmacies located in Abha, in the southern region of
KSA. A non-probabilistic convenient sampling technique was used to recruit the study
participants. All of the pharmacists working in community pharmacies located in this
region were invited to participate in the survey, including student pharmacists, pharmacy
technicians, and pharmacy assistants, even if more than one pharmacist was available in
the same pharmacy.

2.2. Study Tool

The community pharmacy version of the “Pharmacy Survey on Patient Safety Culture”
(PSOPSC) developed by the Agency for Healthcare Research and Quality (AHRQ) was used
to collect data for the study [18]. It is a pre-validated, self-administered questionnaire that
uses a 5-point Likert scale containing 40 items that measure 11 domains of patient safety
culture. The domains included in the study are physical space and environment, team-
work, staff training and skills, communication openness, patient counseling, staffing work
pressure and pace, communication about prescriptions across the shift, communication
about mistakes, response to mistakes, organizational learning, continuous improvement,
and overall perceptions.

2.3. Scoring and Positive Response Rate Calculation

The level of agreement for each item in the Likert scale ranged from strongly agree
(5 points) to strongly disagree (1 point) for positively phrased items, and vice versa for
negatively phrased items. The same condition was applied for a few items where the
responses ranged from always (5 points) to never (1 point). The high scores (4 & 5)
were perceived as positive responses and the scores of 1 and 2 were perceived as negative
responses. The neutral response, missed response, and don’t know responses were excluded
for positive response ratio calculation. The level of agreement for each item in the Likert
scale ranged from 5 points to 1 point. The scores of 1 & 2 were perceived as negative
responses. The positive response rate was calculated according to the guidelines provided
in the PSOPSC by the AHRQ. The calculation procedure is to divide the frequency of (scores
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of 4 & 5) positive responses by the total number of responses, with the exclusion of neutral
and don’t know responses.

Based on the positive response rate (PRR), the two least-achieved items were taken
for further analysis to identify the possible sociodemographic predictors. The reliability
was ensured by calculating the internal consistency using Cronbach’s alpha for the whole
questionnaire and individual domains, and it was found to be good.

2.4. Data Collection

Both the English and Arabic languages were used in the questionnaire to conduct the
survey. The research assistants met the pharmacists in person at their pharmacies at a time
that was convenient for them. They were given an electronic device filled with a survey
form (Google Forms), and responses were collected in the pharmacy itself.

2.5. Data and Analysis

Necessary statistical analyses were performed using the Statistical Package for social
sciences (SPSS) version 22, for windows (IBM Corp., Armonk, NY, USA). The chi-square
test was used to identify the predictors related to the items that received the least positive
response rate. A p-value less than 0.05 was considered significant.

2.6. Ethical Considerations

The study procedure and protocol were approved by the ethical committee of King
Khalid University. Ethical approval # is ECM#2020-1102. The informed consent form was
included at the beginning of the electronic survey questionnaire and only those participants
who gave informed consent were allowed further access to the questionnaire to participate
in the study.

3. Results

A total of 206 pharmacists were invited to participate in the survey; 11 among them
have disagreed to provide electronic consent to participate in the survey. A total of 195 phar-
macists were included in this study and among them, the majority (80%) were working
in chain pharmacies. Among those included in the study, 17.4% were pharmacy man-
agers, 64.1% were pharmacists, 13.3% were student pharmacists and 5.1% were pharmacy
technicians. Around 131 (67.2%) pharmacists were males. Of the pharmacists included
in the current study, 63.1% completed their Bachelor of Pharmacy degree. Furthermore,
23.1% of pharmacists completed their PharmD degree. Only 4.6% have completed a Mas-
ter’s degree in pharmacy. More than 50% of the pharmacists had less than 5 years of
experience and 26.2% have experience of 6–10 years. Additionally, 6.7% of pharmacists
have an experience of 11–15 years. The lowest percentage (4.1%) of pharmacists have an
experience of 16–20 years. A total of 6.7% of the pharmacists have experience of more
than 20 years. Among the community pharmacists included in the current study, 34.9%
were handling more than 250 prescriptions per week and the remaining were handling less
than 250 prescriptions. More than half of the community pharmacists were working more
than 40 h per week. One-quarter of the community pharmacists were not familiar with
their patients and around half of the population (53.8%) were somewhat familiar with their
patients. Furthermore, 20.5% of the community pharmacists were extremely familiar with
their patients (Table 1).

The positive response ratio was calculated for the individual items and derived for
various dimensions of patient safety culture (Table 2). The highest PRRs were observed
with teamwork (94.99), and patient counseling (94.13), followed by physical space and
environment (93.07). The least PRRs were observed with staffing, work pressure, and
pace (47.70), followed by communication openness (72.60). The PRR ranged from 47.70 to
95 across various patient safety dimensions.
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Table 1. Sociodemographic characteristics.

Characteristics Number of
Responses Percentage

Pharmacy type
Chain 162 83.1

Independent 33 16.9

Pharmacist position
Managing Pharmacist 34 17.4

Pharmacist 125 64.1
Technicians 10 5.1

Student Pharmacist 26 13.3

Gender
Male 131 67.2

Female 64 32.8

Last degree in pharmacy
Bachelor 123 63.1
PharmD 45 23.1
Master’s 9 4.6
Others 18 9.2

Year of experience
Less than 5 years 110 56.4

6–10 years 51 26.2
11–15 years 13 6.7
16–20 years 8 4.1

More than 20 years 13 6.7

Prescription volume per week
Less than 250 127 65.1
More than 250 68 34.9

Familiarity with patients
Unfamiliar 50 25.6

Somewhat familiar 105 53.8
Extremely Familiar 40 20.5

Working hours per week
30–40 94 48.2

More than 40 101 51.8

Table 2. Positive Response Rate (PRR) to patient safety culture dimensions [18].

Dimensions

Number
of Positive
Responses

(Score of 5 & 4)

Number
of Negative
Responses

(Score of 2 & 1)

Total
Responses
(Excluding

Neutral and Don’t Know
Responses)

PRR
(PRR = Number of

Positive
Responses/Total

Responses × 100)

Physical space and environment 93.07
A1. This pharmacy is well organized 164 8 172 95.35

A5. This pharmacy is free of clutter/untidiness 153 14 167 91.62
A7. The physical layout of this pharmacy

supports good workflow 143 12 155 92.26

Team work 94.99
A2. The staff treat each other with respect 166 10 176 94.32

A4. Staff in this pharmacy clearly understand
their roles & responsibilities 162 9 171 94.74

A9. Staff work together as an effective team 164 7 171 95.91
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Table 2. Cont.

Dimensions

Number
of Positive
Responses

(Score of 5 & 4)

Number
of Negative
Responses

(Score of 2 & 1)

Total
Responses
(Excluding

Neutral and Don’t Know
Responses)

PRR
(PRR = Number of

Positive
Responses/Total

Responses × 100)

Staff training and skills 88.60
A3. Pharmacy assistants/helpers in this

pharmacy receive the training they need to do
their jobs

138 17 155 89.03

A6. Staff in this pharmacy have the skills they
need to do their jobs well 151 14 165 91.52

A8. Staff who are new to this pharmacy receive
adequate orientation 142 23 165 86.06

A10. Staff get enough training from this
pharmacy 144 20 164 87.80

Communication openness 85.08
B1. Staff ideas and suggestions are valued in

this pharmacy 119 35 154 77.27

B5. Staff feel comfortable asking questions when
they are unsure about something 141 14 155 90.97

B10. It is easy for staff to speak up to their
pharmacy manager (chief pharmacist) or

pharmacy owner about patient safety concerns in
this pharmacy

134 20 154 87.01

Patient counseling 94.13
B2. Pharmacists in this pharmacy encourage

patients to talk about their medications 168 7 175 96.00

B7. Our pharmacists spend enough time talking
to patients about how to use their medications 151 11 162 93.21

B11. Our pharmacists tell patients important
information about their new prescriptions 150 11 161 93.17

Staffing, work pressure, and pace 47.70
B3. Staff take adequate breaks during their shifts 109 38 147 74.15
B9. We feel rushed when processing prescriptions 22 128 150 14.67

B12. We have enough staff to handle the
workload 130 27 157 82.80

B16. Interruptions/distractions in this pharmacy
(from phone calls, faxes, customers, etc.) make it

difficult for staff to work accurately
29 122 151 19.21

Communication about prescriptions across shifts 86.84
B4. We have clear expectations about exchanging
important prescription information across shifts 131 15 146 89.73

B6. We have standard procedures for
communicating prescription information

across shifts
134 26 160 83.75

B14. The status of problematic prescriptions is
well communicated across shifts 141 21 162 87.04

Communication about mistakes 90.03
B8. Staff in this pharmacy discuss mistakes 132 19 151 87.42

B13. When patient safety issues occur in this
pharmacy, staff discuss them 136 15 151 90.07

B15. In this pharmacy, we talk about ways to
prevent mistakes from happening again 150 12 162 92.59

Responses to mistakes 73.82
C1. Staff are treated fairly when they

make mistakes 155 10 165 93.94

C4. This pharmacy helps staff learn from their
mistakes rather than punishing them 124 21 145 85.52

C7. We look at staff actions and the way we do
things to understand why mistakes happen in

this pharmacy
131 18 149 87.92

C8. Staff feel like their mistakes are held
against them 43 111 154 27.92
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Table 2. Cont.

Dimensions

Number
of Positive
Responses

(Score of 5 & 4)

Number
of Negative
Responses

(Score of 2 & 1)

Total
Responses
(Excluding

Neutral and Don’t Know
Responses)

PRR
(PRR = Number of

Positive
Responses/Total

Responses × 100)

Organizational learning—continuous
improvement 90.94

C2. When a mistake happens, we try to figure out
what problems in the work process led to

the mistake
153 10 163 93.87

C5. When the same mistake keeps happening, we
change the way we do things 135 17 152 88.82

C10. Mistakes have led to positive changes in
this pharmacy 137 15 152 90.13

Overall perceptions of patient safety 72.60
C3. This pharmacy places more emphasis on

sales than on patient safety 63 94 157 40.13

C6. This pharmacy is good at
preventing mistakes 133 15 148 89.86

C9. The way we do things in this pharmacy
reflects a strong focus on patient safety 144 20 164 87.80

Considering the individual questions, the highest PRR was observed with B2 (Phar-
macists in this pharmacy encourage patients to talk about their medications, 96), followed
by A9 (Staff works together as an effective team, 95.91), and A1 (This pharmacy is well
organized, 94.99).

The lowest PRR was observed with B9 (We feel rushed when processing prescriptions,
14.67), and B16 (Interruptions/distractions in this pharmacy make it difficult for staff to
work accurately, 19.21) These two items contributed heavily to poor patient safety culture.
Hence, these two dimensions were further analyzed to estimate the involvement of any
sociodemographic predictors.

The results revealed that some specific demographic characteristics are significantly
associated with the poor positive response rate. The year of experience is significantly
associated with the PRR of the pace of processing prescriptions (p = 0.023). Working hours is
another predictor involved in affecting patient safety by modifying the item known as “we
feel rushed when processing prescriptions” (p = 0.003). None of the other sociodemographic
characters are significantly associated with the item “B9” (we feel rushed when processing
prescriptions) (Table 3).

Table 3. Predictors of the lowest scored item (B9) under the dimension of Staffing, work pressure,
and pace.

Characteristics Number of Positive
Responses

Number of other
Responses p-Values

Pharmacy type
Chain 20 142 0.298

Independent 2 31

Pharmacist position
Managing Pharmacist 2 32 0.730

Pharmacist 16 109
Technicians 1 9

Student Pharmacist 3 23

Gender
Male 16 115 0.556

Female 6 58
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Table 3. Cont.

Characteristics Number of Positive
Responses

Number of other
Responses p-Values

Last degree in
pharmacy
Bachelor 14 109 1.000
PharmD 5 40
Master’s 1 8
Others 2 16

Year of experience
Less than 5 years 13 97 0.023 *

6–10 years 7 43
11–15 years 1 10
16–20 years 0 8

More than 20 years 1 12

Prescription volume
per week

Less than 250 12 115 0.269
More than 250 10 58

Familiarity with
patients

Unfamiliar 2 48 0.162
Somewhat familiar 14 91
Extremely Familiar 6 34

Working hours per
week
30–40 18 76 0.003 *

More than 40 4 97
Chi square test, * <0.05 considered significant.

The analysis of item B16 (Interruptions/distractions in this pharmacy make it difficult
for staff to work accurately) shows that the type of pharmacy (p = 0.019) and the year
of experience of pharmacists (0.003) are significantly impacting patient safety. Other
sociodemographic characteristics are not showing any statistical significance (Table 4).

Table 4. Predictors of lowest scored item (B16) under the dimension of Staffing, work pressure,
and pace.

Characteristics Number of Positive
Responses

Number of other
Responses p-Values

Pharmacy type
Chain 22 140 0.019 *

Independent 7 26

Pharmacist position
Managing Pharmacist 6 28 0.511

Pharmacist 20 105
Technicians 0 10

Student Pharmacist 3 23

Gender
Male 15 116 0.550

Female 14 50
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Table 4. Cont.

Characteristics Number of Positive
Responses

Number of other
Responses p-Values

Last degree in
pharmacy
Bachelor 18 105 0.588
PharmD 8 37
Master’s 0 9
Others 3 15

Year of experience
Less than 5 years 13 97 0.003 *

6–10 years 7 44
11–15 years 6 7
16–20 years 3 5

More than 20 years 0 13

Prescription volume
per week

Less than 250 20 107 0.638
More than 250 9 59

Familiarity with
patients

Unfamiliar 7 43 0.304
Somewhat familiar 13 92
Extremely Familiar 9 31

Working hours per
week
30–40 14 80 1.000

More than 40 15 86
Chi square test, * <0.05 considered significant.

Table 5 depicts the overall ratings with regard to the patient safety grade reported
by the community pharmacies included in the study. It was observed that 49.7% & 29.7%
of community pharmacies rated their pharmacy as excellent and very good, respectively.
Additionally, 25% rated their pharmacy a lower patient safety grade. Only 25% of the
community pharmacists reported positively that the overall patient safety grade is good or
very good, or excellent.

Table 5. Overall patient safety grade in community pharmacy.

Overall Patient Safety Grade Frequency Percentage

Poor 1 5
Very good 8 4.1

Good 31 15.9
Very good 58 29.7
Excellent 97 49.7

4. Discussion

Most of the studies conducted in the past concerning patient safety culture focused on
hospital settings. Very few studies have reported on community pharmacies. Our literature
survey revealed that very few studies were conducted to report the trend of patient safety
culture among community pharmacies in the Kingdom of Saudi Arabia.

Medication errors are the most frequent cause of a degraded patient safety culture in
community pharmacies, according to research studies conducted all over the world [19,20].
However, it is equally important to identify the other possible reasons which may diminish
patient safety. Therefore, it is essential to understand the concept of patient safety culture
from the perspective of community pharmacists [1].
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Using the PSOPSC, the current study investigated the patient safety culture from
the community pharmacists’ perspectives. The response rate of the current study was
92.8%, which shows community pharmacists’ commitment to enhance patient safety; this
percentage was found to be greater than that of prior studies in the field [3,21,22].

According to a study from Kuwait, the highest PRRs were observed for cooperation,
organizational learning-continuous improvement, and patient counseling. These findings
resemble our study almost exactly, where we found that teamwork and patient counseling
had the highest PRRs [1].

The 36 elements of the questionnaire were added up to produce an overall mean
score for patient safety, i.e., 82.32, which is similar to the Kuwait study (83.3) but higher
than the studies from Malaysia and China [3,23]. The overall score about patient safety
in the current study demonstrates that the community pharmacists from the southern
part of Saudi Arabia are very well-aware of their responsibilities to improve patient safety.
Teamwork showed the highest favorable response rate in our study. These findings are
close to those of a study carried out among hospital pharmacists from Kuwait [24].

Similar findings were observed in hospital-based studies from Taiwan, Belgium, and
the United States [25,26]. In addition to hospital pharmacists, studies conducted amongst
community pharmacists also yielded a similar result to the current study [23,27].

Heavy workloads and inadequate staff contribute to mistakes in the pharmacy, which
might lead to clinically significant problems [28,29]. In addition to our study, numerous
domestic and international studies observed a lower PRR in staffing and work pressure.
These findings suggest that pharmacists around the world feel the same way—that they
do not have enough people to handle the workload, which has a direct impact on patient
safety [1,3,21,23,26,30].

Communication openness among the pharmacy staff members within the pharmacy
can help to prevent mistakes and improve patient safety [3]. Despite a higher PRR in
communication openness, the mistakes were apparent. A lower PRR was observed in the
domain “responses to mistake”, specifically in the item “Staff feel like their mistakes are
held against them”. The staff members who committed mistakes usually had a variety of
emotional distresses. Additionally, these results are in line with the study conducted in the
United States [31]. The supportive culture within the work environment and constructive
feedback may help those people to learn from mistakes [32].

The current study results indicated a positive approach by community pharmacists
towards providing patient counseling and spending more time with the patients to explain
the appropriate usage of medications. It was recommended by the World Health Orga-
nization that pharmacists must spend at least 3 min with the patients to provide patient
counseling and orientation [33] and this tends to impact the patient outcome directly [34].
It is not surprising that the community pharmacists from our study showed a positive, and
best, approach towards patient counseling because the role of the community pharmacist
in patient counseling and appropriate patient counseling skills are taught in almost every
pharmacy school in Saudi Arabia [35–37].

The study from central Saudi Arabia reported that the risk of dispensing error is
continuously increasing [38], and the work environment is considered one of the great
influencing factors of pharmacists’ work [16]. Pharmacy errors are associated with the lack
of adequate space and unfavorable environment. The current study indicated that most
of the community pharmacies in the study region were well organized, free from clutter,
and supported by a good workflow. These results are reflective of various national and
international studies [3,5,23,30].

Most of the community pharmacists included in the current study satisfactorily rated
their pharmacy on patient safety. However, the PRR was lower in one of the items included
in this domain, which demonstrates that a few pharmacies were emphasizing sales more
than patient safety. A study from Malaysia reported comparable results to our study [23].
The overall grade given by the pharmacists on patient safety was excellent, which is in line
with a similar study published by Alsaleh FM et al. [1]. The current study attempted to
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figure out the possible predictor for the lowest-scored items. The pharmacists working
in standalone pharmacies, highly experienced pharmacists, and pharmacists with high
familiarity with patients were processing the prescriptions hastily during peak hours. The
pharmacists who were working in independent pharmacies and who have high experience
felt that they had frequent interruptions in their pharmacy, which made it difficult to
work accurately.

Limitations

With a non-probabilistic convenient sampling method, the current study lacks general-
izability; there might be the possibility for under or over-representation of the population.
The current study is a self-reported questionnaire-based study that could be possibly in-
fluenced by response bias and socially desirable bias. Questionnaires are often completed
voluntarily, leading to the risk of response bias, where only those who have had positive
experiences may complete the questionnaire. This may interfere with the results and may
provide a false impression regarding the patient safety culture in pharmacy practice and
medicine. In addition, it is possible that respondents may provide answers that they feel
are socially desirable, rather than truthful or reflective of their actual experiences. This can
lead to distorted findings and inaccuracy in the results.

5. Conclusions

Pharmacists in the community must ensure medication safety throughout the medica-
tion use process. A strong culture of patient safety can help in appropriate utilization of
resources. The current study shall provide basic evidence to design an appropriate future
intervention and to direct available resources. Our study findings indicated that there was
an overall positive perception among the community pharmacists in Abha concerning
patient safety culture. It also pinpointed the strong points and potential areas that could use
more development to enhance the culture of patient safety in neighborhood pharmacies.
It reveals that the scope for improving patient safety exists among all of the domains.
However, it is necessary to prioritize the need based on a positive response rate, preferably
for the domain called staffing, work pressure, and pace. In addition, it is not a one-point
end, but rather it requires continuous evaluation and monitoring to understand the change
of practice due to time.
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Abstract: Background: As a result of the lack of research exploring community pharmacists’ perspec-
tives on anemia care, this study examined the perceived practices and barriers to anemia management
services in Saudi Arabia. Methods: A questionnaire was administered to community pharmacists to
validate pharmacist perceptions of their role in anemia care. Using an 11-item role test, pharmacists
were asked about their perceptions of anemia management. Pharmacy anemia management barriers
were explored using 20 items, and their perceptions of inter-professional contact were examined by
two items. Data analyses were performed using SPSS version 22. Results: This research involved
324 community pharmacists, 62.3% of whom were males. There were significant differences between
the location of pharmacy education and the perceived practice of anemia management. The most
common barriers to anemia counseling were patients’ lack of knowledge about anemia, health beliefs,
patients’ perceptions that their doctor takes care of them, and time constraints. The majority of
respondents said they would like to have more contact with other healthcare professionals regarding
the care of anemia patients. Conclusions: A positive perception of pharmacists’ role in anemia
management is prevalent among Saudi pharmacists in the Jazan region. Anemia management is
challenging due to time limitations and patient-related problems.

Keywords: anemia management; perceived practice; barriers; community pharmacy; perceptions

1. Introduction

Anemia is a blood illness marked by a lack of healthy red blood cells capable of
transporting enough oxygen to the tissues [1]. It affects a large number of people around
the world, especially in developing countries, resulting in a huge financial burden due
to the high cost of medical care [2]. The World Health Organization (WHO) has revealed
that anemia affects nearly a quarter of the world’s population, particularly newborns and
women [3]. The prevalence of anemia in the Middle East (25 to 35%) is comparable to that
in underdeveloped nations [4,5], in contrast to 5–8% prevalence in developed countries.

It has been reported that anemia is prevalent in 30–56% of Saudi Arabians [6]. Due
to factors such as consanguineous marriages among first-degree families, lack of effective
screening programs, and malaria epidemics, the Jazan region in the southern region of
Saudi Arabia is one of the areas most affected by a group of inherited red blood cell
disorders, particularly sickle cell anemia (SCA) [4]. Anemia is characterized by symptoms
such as severe pain, acute chest syndrome, cerebrovascular accidents, recurring infections,
hypoxia, and growth impairment [7]. These symptoms necessitate timely treatment and
cooperation from all health specialists, including pharmacists.

Several studies have shown the role of healthcare specialists in the management of
many chronic diseases [8–12]. Pharmacists have demonstrated a good impact on the man-
agement of different diseases such as diabetes [13], hypertension [14], and asthma [15].
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Since anemia is a symptom-related disease, anemia management is very significant for
either the patients themselves or the healthcare specialists. Early detection and treatment of
the symptoms help in reducing the risk of morbidity and mortality, eliminating the compli-
cations of anemia, including frequent hospitalizations or allogeneic blood transfusion, and
reducing cost [16–19]. Therefore, the role of healthcare community is to improve the quality
of life of anemic patients by creating a shared quality improvement program that helps in
all aspects of anemia management. Community pharmacists have significant participation
in anemia management due to the frequent visit of anemic patients to the pharmacy.

In recent years, the scope of the practice of community pharmacists has increased
appreciably to include the provision of services aimed at improving health outcomes [20].
Arising from their expertise in drugs, constant interaction with patients, and easy ac-
cessibility, pharmacists are in a unique position to assist patients in managing chronic
illnesses [7,20,21]. Ironically, pharmacists are frequently underutilized in the provision of
improved anemia management in primary care [22]. Community pharmacies represent the
initial point of contact for many people who require healthcare in poor and underdeveloped
nations [23]. Therefore, community pharmacists play a critical role in the treatment of
chronic illnesses, an example of which is anemia.

To date, no research has been conducted to assess the perception of community
pharmacists regarding their potential role in anemia management in the Jazan region of
Saudi Arabia. As a result, the purpose of this study was to assess community pharmacists’
perceptions of anemia management practices and barriers.

2. Materials and Methods
2.1. Study Design and Eligibility Criteria

From October to December 2020, a descriptive cross-sectional study was conducted
among community pharmacists in the Jazan region of Saudi Arabia. All full licensed
Saudi Arabian pharmacists working in community pharmacies in the Jazan region with a
bachelor’s degree or higher were eligible to participate in this study. In 2017, approximately
600 pharmacists practiced in the Jazan region of Saudi Arabia [24]. Using Raosfot®’s online
sample size calculator, it was estimated that the minimum effective sample size in this
study was 234, with a 95% confidence interval and a 5% error margin.

2.2. Sampling Procedure

Community pharmacists were recruited using convenience sampling. Six trained
research assistants presented the study design and objectives to the community pharmacists.
A link to the questionnaire was given to pharmacists who agreed to participate in the study,
and they were asked to complete the questionnaire while the research assistants were
on duty. Using this method, any issues raised during data collection were addressed
consistently so as to enhance the degree of response. For pharmacists who were not seen
during the first visit due to other engagements, the research assistants were asked to
schedule another appointment at their convenience so that the study could be continued at
a later date.

2.3. Data Collection

The responses were collected using a structured, self-administered questionnaire. The
questionnaire used for this study was developed and modified based on the literature
review [25–30] and the experience of the investigators (Table 1). The self-administered
questionnaire comprised four sections. In the first section (demographics), the community
pharmacists were required to provide information on nine demographic questions: age,
gender, level of education, place where pharmacy degree was obtained, number of years
of practice as licensed pharmacists in Saudi Arabia, degree of interest of pharmacists
in anemia management, history of attendance/participation in structured or organized
continuing education programs on anemia management, and estimates of the number of
anemia patients they interacted with each week.
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Table 1. The 33-item community pharmacist’s role in anemia management questionnaire.

Section 1 (Role): The Pharmacists’ Perception of Their Role Towards Anemia Management

Please indicate your level of agreement on each of the following statements about the role of a
pharmacist when dealing with an anemic patient:
1. Conduct a drug history, including prescription medications, OTC, Herbal, and

natural products
2. Describe the appropriate time to administer oral iron supplements
3. Describe potential adverse effects of iron supplements
4. Assist with food-food and food-drug interaction
5. Assist with the selection of more efficient supplements
6. Provide basic information on diet as it relates to anemia management
7. Provide basic information on exercise as it relates to anemia management
8. Counsel on medications that can exacerbate conditions
9. Counsel on signs and symptoms of anemia
10. Anemia self-management by the patient (i.e., recognizing when and knowing how to take

action when anemia gets worse)
11. Refer patients who need to seek medical attention

Section 2 (Barrier): Barriers that Prevent Pharmacists from Providing Anemia Healthcare

Please indicate to what extent you feel each of the following factors impacts the pharmacist’s
ability to provide specific anemia counseling or services:

1. Lack of time by the pharmacist
2. Lack of time by the patient
3. Pharmacists’ perception that it is not their role
4. Patient’s perception that it is not the pharmacist’s role
5. Language barriers
6. Patient’s health beliefs
7. Patient’s lack of anemia knowledge
8. Patient perception that they are already well cared for by the doctor
9. Conflict between professional and commercial interests
10. Trying not to ‘overstep’ the role of the doctor
11. No financial incentive
12. Difficulty to know patient’s needs
13. Lack of counseling space
14. Lack of governmental or employer support

Lack of Confidence or skills in:

15. Anemia medication counseling
16. Anemia adherence counseling
17. Anemia self-management counseling
18. Anemia trigger factor counseling
19. Reviewing and counseling about anemia control
20. Anemia monitoring

Section 3 (Inter-professional contact):

Please indicate your level of agreement with each of the following statements:

1. I have good interprofessional contact with other healthcare professionals with regard to care
of my patients with anemia

2. I would like to have more contact with other healthcare professionals with regards to the
care of my patients with anemia

In the second part of the survey (role), 11 questions were posed to the community
pharmacists who responded on a five-point Likert scale ranging from 1 (strongly disagree)
to 5 (strongly agree). Each item was rated 4 or 5, depending on how well it was received.

In the third section (barriers), there were 20 barriers that militated against the provision
of pharmacy anemia management services. A five-point Likert scale was used to assess how
these barriers influenced the ability of community pharmacists to provide specific anemia
counseling or services. The score on the five-point Likert scale ranged from 1 (no impact)
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to 5 (high impact). The last section of the questionnaire was based on inter-professional
contact, and responses were ranked on a five-point Likert scale (1 = strongly disagree,
5 = strongly agree).

Two faculty members in the College of Pharmacy at Jazan University evaluated and
reviewed the validity of the questionnaire items. The survey items were rated according
to their relevance on a scale of 1–5, with 1 indicating that the item was not relevant, and
5 indicated that the item was highly relevant. The reviewers decided a priori to include in
the final questionnaire only those statements rated as pertinent or highly relevant. Disputes
in ratings between the two reviewers were resolved through discussion and compromise. A
pilot test (n = 7) was used to evaluate the clarity and comprehension of the items included
in the questionnaire. Pilot group comments and feedback led to minor changes in the
study tool. These changes were intended to enhance the clarity of the survey items. The
pilot sample data were excluded from the final analysis. Cronbach’s alpha (an index of
reliability) was evaluated for internal consistency. A Cronbach’s alpha of more than 70%
was taken as indicative of internal consistency [31].

2.4. Statistical Analysis

The data obtained in this study were analyzed using the IBM Statistical Package for
the Social Sciences (SPSS Inc., Chicago, IL, USA) version 22. Data were analyzed using
descriptive statistics such as percentages, means, and standard deviations. The Shapiro–
Wilk tests were used to assess scores for normality of distribution. In the absence of
normal distribution, the Mann–Whitney test and Kruskal–Wallis test were used. Values of
p = 0.05 were considered indicative of statistically significant differences. All p values were
two-sided.

2.5. Ethical Approval

Approval for this study was received from the Human Research Ethics Committee
of Taibah University in Madinah, Saudi Arabia (COPTU-REC-22; 24 September 2021). All
pharmacists involved in this research signed informed consent prior to their enrollment.

3. Results
3.1. Internal Consistencies

The study questionnaire items were internally consistent, as indicated by an overall
Cronbach’s alpha value of 83.9%. Cronbach’s alpha values were also computed separately
for each of the domains in the study. The values of Cronbach’s alpha for 11 roles and
current practice, 20 barrier items, and 2 inter-professional contacts were 96.8, 92.6, and 50%,
respectively.

3.2. Demographics

In this study, 324 out of 600 community pharmacists were recruited in the Jazan region,
Saudi Arabia. This met the sample size requirement, and the resultant response was 54.6%.
The ages of the community pharmacists ranged from 21 to 60 years, with a mean age of
29.53 years. The majority of participants (62.3%) were males, and most of them (75.5%)
hold PharmD. More than half of the participants (56.8%) graduated from the University of
Jazan. The average years of pharmacy practice (experience) ranged from 0 to 12, while the
average years of experience as licensed pharmacists in Saudi Arabia ranged from 0 to 10.
Almost half of them (n = 268) indicated an interest in counseling anemia patients, despite
the fact that most pharmacists (n = 204) had never participated in continuing education
programs related to anemia management. Table 2 shows other demographic and pharmacy
practice characteristics.
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Table 2. Demographic and practice characteristics.

Characteristics n (%)

Age
21–29 202 (62.3)
30–39 101 (31.2)
40–49 20 (6.2)
50–60 1 (.3)

Gender
Male 201 (62.3)

Female 122 (37.7)
Years as a pharmacist

0–2 146 (45.1)
3–5 90 (27.8)
6–10 64 (19.8)
>10 24 (7.4)

Years as a licensed pharmacist in Saudi
Arabia

0–2 156 (48.1)
3–5 94 (29.0)
6–10 60 (18.5)
>10 14 (4.3)

Level of Education
BSc. 78 (24.1)

PharmD 244 (75.5)
MSc 2 (0.6)

Source of Education
University of Jazan 184 (56.8)

Other Saudi Universities 55 (17)
Foreign University 85 (26.2)

Interesting in counseling Anemia
Yes 268 (82.71)
No 56 (17.31)

Attendance of Continuing Education Events
Related to Anemia Management

Yes 204 (63.00)
No 120 (37.00)

Number of Patients with Anemia seen in a
Typical Week

0–5 234 (72.23)
6 to 10 61 (18.81)
11 to 20 18 (5.61)

More than 20 11 (3.4)

3.3. Community Pharmacists’ Perceptions of Their Role in Anemia Management

More than half of the studied pharmacists (74.4%) believed that community phar-
macists play an important role in counseling anemia patients. Approximately 21% of
pharmacists (n = 71) strongly agreed that pharmacists should be interested in patient’s drug
history comprising prescriptions, OTC, herbal products, and natural products. Moreover,
24.1% of the pharmacists (n = 78) strongly agreed that pharmacists should explain to anemic
patients the potential adverse effects of iron supplements. The majority of the pharmacists
(20.4%; n = 66) strongly agreed that anemic patients should receive counseling on medica-
tions that may worsen anemic conditions, while 71 pharmacists (20.4%) strongly agreed
on counseling on signs and symptoms of anemia. However, 92 pharmacists (28.4%) were
neutral on self-management of anemia. There was almost a unanimous agreement among
29.3% of the pharmacists that part of their role was to refer patients who required medical
attention to their pharmacies. The detailed responses of the pharmacists are provided in
Table 3.
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Table 3. Perceived roles of pharmacists in counseling patients with anemia.

Item
Number Items

Strongly
Disagree

n (%)

Disagree
n (%)

Neutral
n (%)

Agree
n (%)

Strongly
Agree
n (%)

1
Conduct a drug history, including prescription

medications, OTC, Herbal, and
natural products.

23 (7.1) 29 (9.0) 67 (20.7) 134 (41.4) 71 (21.9)

2 Describe the appropriate time to administer
oral iron supplements. 22 (6.8) 27 (8.3) 71 (21.9) 128 (39.5) 76 (23.6)

3 Describe potential adverse effects of
iron supplements. 26 (8.0) 28 (8.6) 62 (19.1) 130 (40.1) 78 (24.1)

4 Assist with drug-drug and
food-drug interaction 21 (6.5) 28 (8.6) 77 (23.8) 115 (35.5) 83 (25.6)

5 Assist with the selection of more
efficient supplements. 25 (7.7) 32 (9.9) 79 (24.4) 123 (38.0) 65 (20.1)

6 Provide basic information on diet as it relates to
anemia management. 31 (9.6) 41 (12.7) 74 (22.8) 115 (35.5) 63 (19.3)

7 Provide basic information on exercise as it
relates to anemia management. 25 (7.7) 50 (15.4) 88 (27.2) 109 (33.6) 52 (16.0)

8 Counsel on medications that can
exacerbate conditions. 25 (7.7) 29 (9.0) 79 (24.4) 118 (36.4) 66 (20.4)

9 Counsel on signs and symptoms of anemia 27 (8.3) 29 (9.0) 79 (24.4) 118 (36.4) 71 (21.9)
10 Anemia self-management by the patient. 25 (7.7) 33 (10.2) 92 (28.4) 116 (35.8) 58 (17.9)

11 Refer patients who need to seek
medical attention 27 (8.3) 32 (9.9) 61 (18.8) 109 (33.6) 95 (29.3)

The Kruskal–Wallis H test was applied to compare the mean differences in perceived
practice scores among different groups with respect to age, level of education, the place from
where their academic degree was obtained, number of years of practice as a pharmacist,
number of years of practice as a licensed pharmacist in Saudi Arabia, and number of
patients with anemia seen in a typical week. The Mann–Whitney U test was applied
to compare mean differences in gender and attendance of continuing education events
related to anemia management. These results are presented in Table 4. There was a
significant relationship between pharmacy educational sources and perceptions of anemia
management. Pharmacists who graduated from foreign universities had a more positive
perception of their practice than pharmacists who graduated from Saudi universities.
However, there was no significant relationship between respondents’ age, gender, ethnicity,
and duration of practice.

Table 4. Distribution of perceived practice of anemia according to socio-demographic variables.

Variables Groups n Mean ± SD p-Value

Age

21–29 202 3.46 ± 1.11

0.73
30–39 101 3.71 ± 0.82
40–49 20 3.63 ± 0.85
50–60 1 3.00 ± -

Gender
Male 201 3.61 ± 0.97

0.13Female 122 3.44 ± 1.06

Years as a pharmacist

0–2 146 3.38 ± 1.10

0.10
3–5 90 3.74 ± 0.91

6–10 64 3.72 ± 0.82
>10 24 3.31 ± 1.11
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Table 4. Cont.

Variables Groups n Mean ± SD p-Value

Years as a licensed pharmacist in SA

0–2 156 3.43 ± 1.10

0.45
3–5 94 3.71 ± 0.90

6–10 60 3.54 ± 0.98
>10 14 3.67 ± 0.79

Level of education
BSc. 78 3.75 ± 089

0.12PharmD 244 3.48 ± 1.01
MSc 2 3.36 ± 0.77

Source of education
University of Jazan 184 3.47 ± 1.09

0.04Other Saudi Universities 55 3.35 ± 0.97
Foreign University 85 3.83 ± 0.76

Interesting in counseling anemia Yes 268 3.57 ± 1.01
0.20No 56 3.41 ± 1.00

Attendance of continuing education events
related to anemia management

Yes 204 3.61 ± 103
0.32No 120 3.43 ± 0.96

No. of patients with anemia seen in a
typical week

0–5 234
6–10 61

11–20 18
>20 11

More than half of the participants indicated that each of the 20 potential barriers had
some impact. The pharmacists identified the four most common barriers which impacted
their ability to provide anemia services. These comprised a lack of awareness of anemia
by patients, health beliefs of patients, patients’ confidence in the care being provided by
their doctors, and time constraints on the part of the patients. In terms of patient-related
factors, language barriers and the patient’s perception of the pharmacist’s role were two
factors that posed the greatest obstacles. In contrast, the pharmacists indicated that lack
of financial incentive and conflict between professional and commercial interests did not
have significant impacts on their ability to provide specific anemia services. The barriers
identified as potential obstacles to anemia management by community pharmacists are
shown in Tables 5 and 6.

Table 5. Perceived practice barriers to pharmacist’s ability to provide specific anemia counseling
or service.

Item
Number Item No Impact

n (%)
Slight

Impact n (%)
Moderate

Impact n (%)
Considerable
Impact n (%)

High Impact
n (%)

1 Lack of time by the pharmacist 41 (12.7) 42 (13.0) 123 (38.0) 71 (21.9) 47 (14.5)
2 Lack of time by the patient 32 (9.9) 51 (15.7) 104 (32.1) 52 (16.0) 85 (26.2)

3 Pharmacists’ perception that it is not
their role. 47 (14.5) 56 (17.3) 110 (34.0) 38 (11.7) 73 (22.5)

4 Patient’s perception that it is not the
pharmacist’s role 43 (13.3) 50 (15.4) 111 (34.3) 71 (21.9) 49 (15.1)

5 Language barriers 86 (26.5) 55 (17.0) 85 (26.2) 66 (20.4) 32 (9.9)
6 Patient’s health beliefs 29 (9.0) 56 (17.3) 113 (34.9) 75 (23.1) 51 (15.7)
7 Patient’s lack of anemia knowledge 25 (7.7) 44 (13.6) 121 (37.3) 67 (20.7) 67 (20.7

8 Patient perception that they are already well
cared for by the doctor 30 (9.3) 38 (11.7) 103 (31.8) 82 (25.3) 71 (21.9)

9 The conflict between professional and
commercial interests 51 (15.7) 57 (17.6) 115 (35.5) 63 (19.4) 38 (11.7)

10 Trying not to ‘overstep’ the role of the doctor 38 (11.7) 62 (19.1) 115 (35.5) 75 (23.1) 34 (10.5)
11 No financial incentive 56 (17.3) 63 (19.4) 109 (33.6) 63 (19.4) 33 (10.2)
12 Difficulty to know patient’s needs 42 (13.0) 57 (17.6) 110 (34.0) 80 (24.7) 35 (10.8)
13 Lack of counseling space 47 (14.5) 51 (15.7) 99 (30.6) 83 (25.6) 44 (13.6)
14 Lack of governmental or employer support 62 (19.1) 45 (13.9) 96 (29.6) 70 (21.6) 51 (15.7)
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Table 6. Lack of confidence or skills.

Item
Number Items No Impact

n (%)
Slight

Impact n (%)
Moderate

Impact n (%)
Considerable
Impact n (%)

High Impact
n (%)

1 Anemia medication counseling 72 (22.2) 87 (26.9) 81 (25.0) 64 (19.8) 20 (6.2)
2 Anemia adherence counseling 62 (19.1) 93 (28.7) 91 (28.1) 59 (18.2) 19 (5.9)
3 Anemia self-management counseling 62 (19.1) 94 (29.0) 85 (26.2) 65 (20.1) 18 (5.6)
4 Anemia trigger factor counseling 54 (16.7) 79 (24.4) 107 (33.0) 66 (20.4) 18 (5.6)

5 Reviewing and counseling about anemia
control 61 (18.8) 79 (24.4) 98 (30.2) 65 (20.1) 21 (6.5)

6 Anemia monitoring 59 (18.2) 83 (25.6) 90 (27.8) 67 (20.7) 25 (7.7)

3.4. Community Pharmacists’ Perceived Level of Inter-Professional Contact

Approximately 36.1% of community pharmacists stated that they had good inter-
professional contact when caring for patients with anemia, while 57.1% of the pharmacists
said they would like to have more inter-professional contacts. Details of these responses
are shown in Table 7.

Table 7. Inter-professional contact.

Item
Number Item

Strongly
Disagree

n (%)

Disagree
n (%) Neutral n (%) Agree

n (%)

Strongly
Agree
n (%)

1
I have good interprofessional contact with

other healthcare professionals with regard to
the care of my patients with anemia.

55 (17.0) 57 (17.36) 95 (29.3) 83 (25.6) 34 (10.5)

2
I would like to have more contact with other
healthcare professionals with regard to the

care of my patients with anemia.
23 (7.1) 30 (9.3) 84 (25.9) 89 (27.5) 96 (29.6)

4. Discussion

With a score of 70.8 ± 1.1, it is evident that community pharmacists had a positive
perception of their role in anemia care. Pharmacists perceived that their role in anemia
management involved three major components: patient self-management, medication use,
and anemia control. This is consistent with extant literature showing positive perceptions
regarding the role of community pharmacists in the management of chronic diseases [32–34].
Furthermore, our results indicated that the guidelines for managing anemic patients did
not stipulate the role of a typical community pharmacist in Jazan, Saudi Arabia. Thus, the
perception of community pharmacists about their role might be of prime importance in the
future management of anemia.

More than half of the community pharmacists believed that they should provide
advice to patients on how to monitor, control, and manage anemia. It is important for
patients to understand the timing of administration of oral iron supplements, as well as
the potential adverse effects of iron supplements and medications which may exacerbate
anemia. On average, 58% of the pharmacists (n = 188) perceived the need to assist patients
with selecting effective and efficient supplements.

A significant number of community pharmacists (198; 61%) counseled patients on
drug–drug interactions, while 54.8% of the pharmacists (n = 178) gave advice on diets in
connection with anemia management. However, only 161 of the community pharmacists
(49.6%) indicated that they counseled patients on exercise in connection with anemia
management. Similar findings were reported in previous studies [25,27].

This study observed a significant difference between pharmacy educational sources
and perceived anemia management practices. Those pharmacists who graduated from
foreign universities had a more positive perception of their practice than those who gradu-
ated from Saudi universities. A possible explanation for this result is that most pharmacy
schools’ curriculums in Saudi Arabia do not prepare graduates well enough to provide
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chronic disease management services, including anemia. Alaqeel and Abanmy found that
many Saudi pharmacy schools do not offer any training in a community pharmacy before
graduation [35]. In addition, pharmacy interns are currently limited to filling prescriptions
in a community pharmacy without anything to do with counseling or providing other
services [36].

The study found that both community pharmacists and anemic patients encountered
significant and common barriers to anemia counseling. In terms of factors related to com-
munity pharmacists, 35% or more indicated that the most significant barriers to anemia
counseling were insufficient time, difficulty in knowing patients’ needs, lack of counseling
space, and the lack of government or employer support. Patients’ lack of time, the percep-
tion that it is not the role of pharmacists to treat anemia, health beliefs, lack of knowledge
about anemia, and the patient’s confidence in the care being provided by doctors, were
the most prominent barriers related to anemia counseling. Similar types of barriers were
identified in previous studies [25,27,37]. Furthermore, 204 (63%) of the community phar-
macists expressed interest in participating in continuing education programs related to
anemia management. In order to improve anemia management and enhance health care
outcomes in the future, it is necessary to develop an anemia educational care program to
enhance pharmacists’ knowledge and awareness about anemia and also provide patient
counseling points for pharmacists to consider when discussing anemia [38].

Moreover, this study investigated the expectations of pharmacists regarding their inter-
professional relationships in light of the fact that international and national guidelines for
anemia management advocate a multidisciplinary approach. In spite of the fact that most
participants had contact with other health care professionals regarding the care of anemic
patients, almost 57% of the pharmacists would like to have more of these interactions. It
is clear from existing literature that inter-professional relationships are critical to anemia
management [27]. Although the current study did not investigate this issue further, the
strength of the responses to this question, and the identification of strong barriers militating
against the perceived roles of physicians and pharmacists, suggest the need for more studies
in this area.

This study has several strengths, such as a high response rate from recruited respon-
dents and internal consistency in responses, as measured by Cronbach’s alpha. However,
the study has some limitations. In the first place, it was conducted only among pharmacists
in one region of Saudi Arabia (Jazan). Thus, the findings of this study cannot be applied to
the entire population of community pharmacists in Saudi Arabia. Secondly, since the study
was cross-sectional, the findings obtained are only correlational, not causal. Lastly, the
questionnaire was developed based on current anemia management guidelines, previous
research, and expert opinion, without qualitative research.

5. Conclusions

The pharmacists had a positive perspective on improved management of anemia.
Patients were perceived to have a three-dimensional role in anemia care; these comprised
self-management, medication use, and anemia control. Furthermore, this study has identi-
fied barriers to anemia counseling from the perspective of both pharmacists and patients.
There were several barriers to providing anemia services, such as time and patient concerns.
Research should be conducted in the future to determine barriers to the expansion of
community pharmacists’ roles in anemia management, given the current international push
to manage chronic diseases in primary care and the evidence that pharmacy-based disease
state management services could benefit patients.
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Abstract: Access to comprehensive sexual and reproductive health (SRH) services remains a challenge
worldwide. Describing community pharmacists’ SRH services in countries with different scopes of
practice will aid in understanding how pharmacists view their roles and how to support them in
providing needed services. A cross-sectional web-based survey was administered to pharmacists
working in community pharmacies in Japan, Thailand, and Canada. The survey covered 7 SRH cate-
gories: pregnancy tests, ovulation tests, contraception, emergency contraception, sexually transmitted
and blood-borne infections, maternal and perinatal health, and general sexual health. Descriptive
statistics were used to analyze the data. A total of 922 eligible responses were included in the analysis
(Japan = 534, Thailand = 85, and Canada = 303). Most Thai and Canadian participants reported
dispensing hormonal contraceptives (Thailand = 99%, Canada = 98%) and emergency contraceptive
pills (Thailand = 98%, Canada = 97%). Most Japanese participants provided patient education on
barrier contraceptives for men (56%) and information on the safety of medications in pregnancy (74%)
and breastfeeding (76%). The majority of participants expressed interest in additional training and
expanding their roles in SRH. Sharing international experiences can guide challenges faced by the
evolution of pharmacists’ practice in SRH. Providing pharmacists support could help their readiness
for this role.

Keywords: sexual health; reproductive health; pharmacists; community pharmacy services; survey;
international cooperation

1. Introduction

Access to comprehensive sexual and reproductive health (SRH) services remains a
challenge worldwide. According to the World Health Organization (WHO), 4.3 billion people
of reproductive age worldwide will not have access to at least one SRH intervention in their
lifetime [1]. More recently, the COVID-19 pandemic has significantly impacted the provision
of these services [2–9]. Fear of accessing in-person care, medication shortage, suspended
services and care programs have limited access to SRH services during the pandemic [2,3,8].
As the current global agenda includes ensuring accessible and high-quality SRH services for
everyone [10], finding more options for access to these services is important.

The evolution of pharmacy practice is an international phenomenon. Development,
adoption, and integration of new roles and responsibilities by pharmacists have been the
trend over the past few decades [11–13]. Balancing professional, clinical and economic
considerations and adopting new roles of pharmacists are challenges for the profession
worldwide [14]. Evidence for the benefits of pharmacists’ involvement in the delivery of
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SRH services is growing. Pharmacists have been recognized as competent and trustworthy
healthcare professionals expanding access to a wide range of SRH services [15,16]. A
scoping review highlighted that pharmacists’ roles in SRH have evolved beyond traditional
product-focused services, such as treatment of sexually transmitted and bloodborne infec-
tions (STBBI) and contraception prescribing [16]. Challenges with the provision of SRH
services by pharmacists reported in studies include integration into the pharmacy daily
workflow, remuneration, cost and reimbursement for patients, and policy regulations [16].
However, most literature is from the US and UK, and there is little research describing
international contexts and identifying how pharmacists can serve those needing to access
SRH services.

Several factors prevent the translation of contemporary patient-oriented pharmacy
practice models globally [17,18]. One of these factors is the quality and availability of
information about pharmacists’ current scope of practice [17,18]. Pharmacy practice has
steadily advanced over the past few decades, but significant variations in the scope of
practice have been described [19]. As there is a lack of universal practice standards across
pharmacy settings and countries due to differences in healthcare systems, public health
agenda, pharmacy curricula, professional regulations, continuing education, and pharma-
cists’ compensation for professional services [18], research highlighting these differences is
crucial to understand the current state of SRH services and opportunities to influence and
promote further expansion of pharmacist’ roles in this area [17,20].

Given the prominent role in communities as part of primary health care, describing
community pharmacists’ SRH services in countries with a different scope of practice will
aid in understanding how pharmacists view their roles, see themselves as SRH providers,
and what support they need to provide SRH services. To our knowledge, there is limited
information regarding pharmacists’ experiences as SRH providers in Canada [21–24],
and no research has described SRH services in Thailand and Japan. This study aims to
explore SRH services provided by pharmacists practicing in community pharmacies in
Japan, Thailand, and Canada. The secondary objectives are to identify perceived factors
influencing the delivery of services and training preferences to support role expansion in
each country.

1.1. Study Context
Pharmacy Education and Scope of Practice

The general characteristics and differences among educational programs, pharmacy
regulations, and scope of practice between Japan, Canada, and Thailand are highlighted in
Table 1.

The number of years required to obtain a pharmacy degree is similar in these countries.
In Japan, completing the extended Bachelor of Pharmacy (6 years) is mandatory to qualify
for the national examination for entry to practice. Influenced by the US-Thai consortium,
Thailand developed their first Doctor of Pharmacy (PharmD) program in 1999. Since 2014,
a 6-year PharmD program has been compulsory for national licensure [25]. Pharmacy
programs in Canada implemented the PharmD degree by 2020 [26].

The scope of practice differs in each country. In Canada, Alberta is the province with
the broadest scope of practice and was the first to implement prescribing authority for
pharmacists in 2007 [27]. Legislation in Alberta allows pharmacists to access information
in patients’ electronic health records, administer drugs by injection, order laboratory tests,
and prescribe medications, including independent prescribing (additional prescribing
authorization or APA) [27,28]. As a result, pharmacists in Alberta can prescribe hormonal
contraception and administer progestin-only injectable contraceptives, as well as vaccines.

Pharmacy practice in Japan is principally focused on dispensing medications and
providing patient counselling [29]. However, authorities and professionals in Japan are
exploring how pharmacists’ roles could address different health needs [29]. Sexual free-
dom, recognition of health risks, and access to SRH services are current public health
concerns [30]. Pharmacists are ideally situated to enhance access to services. Currently,
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the scope of practice allows Japanese pharmacists to counsel and educate patients on SRH
topics such as pregnancy and ovulation tests, contraception as well as dispense medications
prescribed by a physician [30,31].

In the last decade, Thailand has expanded community pharmacists’ roles to meet
the needs of the public. After more than 10 years since transitioning to a 6-year PharmD
program [32], community pharmacists offer medication reviews, risk assessments, smoking
cessation and some screening services [33,34]. As part of the Universal Health Coverage
Scheme, the community pharmacy is a primary care unit of the system, and pharmacists
are involved in addressing several public health concerns, including adolescent pregnancy
and birth rates, STBBI incidence and treatment rates [35–37].

Table 1. General characteristics, pharmacy education, and practice in Japan, Thailand, and Canada.

Japan Thailand Canada

General characteristics [38–42]

Population (millions) 125.7 71.6 38.25
Licensed pharmacists 302,500 47,525 48,134
Community Pharmacies 180,415 20,516 11,554

Pharmacy education [26,35,43–45]

No. of pharmacy educational programs 74 19 10
Current academic credential BPharm PharmD PharmD
Length of current program (years) 6 6 4
Pre-pharmacy requirements (years) - - 2
First year of transition from BPharm to a PharmD 2003 1999 2007program (or extended BPharm)
Completion year of transition to an all-PharmD (or 2006 2010 2020extended BPharm) program
National examination for entry to practice Yes Yes Yes

Community pharmacy scope of practice [27–29,33,45–48]

Availability of open-shelf drugs at the pharmacy No Yes Yes
Dispensing prescription medications Yes Yes Yes
Prescribing authorization No No Yes
Administration of injections No No Yes
Performing assessment based on symptoms No Yes Yes
Performing point-of-care testing No No Yes
Patient counselling and education Yes Yes Yes

BPharm, Bachelor of Science in Pharmacy; PharmD, Doctor of Pharmacy.

2. Materials and Methods
2.1. Study Design

This was a descriptive, cross-sectional international study using survey methods.
Results were analyzed and reported following the Strengthening the Reporting of Ob-
servational Studies in Epidemiology (STROBE) reporting guideline for cross-sectional
studies [49].

An anonymous, web-based survey was distributed electronically in Japan, Thailand,
and Canada (Alberta) using REDCap. REDCap is an electronic data capture tool hosted by
the Women & Children’s Health Research Institute at the University of Alberta [50,51]. The
survey was directed to pharmacists working in a community setting. Initially, a screening
question was used to capture this information and access the survey.

The survey was conducted from June 2020 to June 2021, with each country distributing
the survey at different times. The period to collect responses was 1 to 6 months; in Thailand
and Japan, the survey was open for 6 months due to slower response. Details about the
strategies used are provided in Table 2.
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Table 2. Procedures for data collection.

Japan Thailand Canada

Recruitment strategy

Emails were sent to contact
lists from pharmacy
professional organizations,
pharmacy and drugstore
chains, and community
pharmacist groups. Attendees
of continuing education
conferences. Facebook and
Twitter promotion [52].

Emails sent to contact list
from regional professional
pharmacy associations

Emails sent to contact list
from the regional professional
regulatory body (Alberta)

Distribution Email Email Email

Total number of pharmacists
contacted N/A 760 * 5349 *

Responses 534 85 303

Estimated
response rate N/A N/A 8% [53]

Reminders None 3 3

Dates of data collection November 2020–
April 2021

December 2020–
June 2021

June 2020–
July 2020

Duration of open survey 6 months 6 months 2 months

Incentive None None $100 gift card draw (odds of
winning 1 in 10)

* Total number of people contacted. This number includes pharmacists working in different settings, not only
community pharmacy. N/A, not available.

2.2. Instrument

The development and content of the survey have been described previously [52,53].
The instrument was developed by the research team. A literature review informed the
content, and the instrument was reviewed by experts in each country. The survey was
first developed in English, then translated into Japanese and Thai, and adapted to each
country’s scope of pharmacist practice. The research team members and experts from Japan
and Thailand reviewed the instrument for accurate translation.

The survey covered 7 common SRH categories: pregnancy tests, ovulation tests, contra-
ception (non-hormonal and hormonal), emergency contraception, sexually and blood-borne
transmitted infections, maternal and perinatal health, and general sexual health, and in-
cluded 6 sections: demographics, provision of SRH services, attitudes towards the provision
of SRH services, confidence when educating patients on SRH topics, factors influencing
the provision of SRH services, and additional training preferences (Supplementary File S1).
The survey distributed in Alberta covered additional topics reflecting the scope of practice
in the region, such as the administration of injections and prescribing. Findings related
to the expanded scope of practice in Alberta [53] and attitudes and practices of Japanese
pharmacists regarding reproductive health services [52] have been previously published.

2.3. Variables

A 5-point Likert-type scale was used to assess attitudes towards (strongly disagree,
disagree, neutral, agree, strongly agree) and factors influencing the provision of SRH
services (no impact on the services, no effect on the services, little impact on the services,
neutral, somewhat impacts the services, impacts the services to a great extent). The primary
outcomes were the proportion of participants providing SRH services, the proportion of
participants agreeing (or disagreeing) with a series of statements regarding pharmacists as
SRH providers and the influence of factors in the provision of SRH services. Secondary
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outcomes were the proportion of participants interested in expanding their roles in SRH
and additional training preferences, including SRH knowledge and competencies.

2.4. Bias

Survey responses were anonymous. A neutral language was used when designing
the survey questions to minimize response bias. Increasing the number of days the survey
was open and sending invitation and reminder emails were strategies used to reduce
non-response bias and improve response rates [54–56].

2.5. Sample Size

There was no sample size set a priori.

2.6. Data Analysis

For analysis, eligibility was defined as submitted survey responses. Partial and unsub-
mitted responses were not included. Descriptive statistics were used to analyze the variables.
Analysis was performed using Microsoft®Excel v.16.70 (Microsoft Corporation 2018).

2.7. Ethical Approval

This study received approval from the Josai International University Research Ethics
Review Committee (10M200001), the Chulalongkorn University Research Ethics Review Com-
mittee (114.1/63), and the University of Alberta Health Research Ethics Board (Pro00095881).

3. Results
3.1. Participants

A total of 1,265 pharmacists attempted the survey (Japan = 743, Thailand = 121,
Canada = 401), and 922 eligible responses from community pharmacists were included
in the analysis (Japan = 534, Thailand = 85, Canada = 303). Participants were primarily
female and between 20 and 40 years of age (Table 3). Regarding education and experience,
most participants had a Bachelor of Pharmacy degree (Japan = 94%, Thailand = 55%,
Canada = 79%). In Japan and Canada, most worked in a corporate/chain pharmacy (61%
and 57%, respectively), whereas 79% worked in an independent pharmacy in Thailand.

Table 3. Participants characteristics.

Characteristics
Japan

(N = 534)
n (%)

Thailand
(N = 85)

n (%)

Canada
(N = 303)

n (%)

Gender
Female 295 (55) 54 (64) 199 (66)

Age range
20–30 years 208 (39) 17 (20) 71 (24)
31–40 years 116 (22) 40 (47) 120 (40)
41–50 years 97 (18) 11 (13) 60 (20)
51–60 years 81 (15) 8 (9) 41 (14)
61–70 years 29 (5) 7 (8) 9 (3)
71+ years 3 (1) 2 (2) 0 (0)

Professional Education
Bachelor of Pharmacy (4 years) 245 (46) 47 (55) 239 (79)
Bachelor of Pharmacy (6 years) 257 (48) - -
Doctor of Pharmacy (PharmD) - 21 (25) 32 (11)
Residency - - 3 (1)
Post-professional or post-baccalaureate PharmD - - 3 (1)
Master (M.Sc. or M.Pharm.) 23 (4) 12 (14) 20 (7)
Doctor of Philosophy (Ph.D.) 6 (1) 2 (2) 4 (1)

93



Healthcare 2023, 11, 1530

Table 3. Cont.

Characteristics
Japan

(N = 534)
n (%)

Thailand
(N = 85)

n (%)

Canada
(N = 303)

n (%)

Years of registration as a pharmacist
<1 year 9 (2) 2 (2) 16 (5)
1–5 years 214 (40) 16 (19) 92 (30)
6–10 years 50 (9) 21 (25) 63 (21)
11–20 years 91 (17) 23 (27) 68 (22)
21–30 years 95 (18) 8 (9) 38 (13)
>31 years 74 (14) 15 (18) 25 (8)

Type of pharmacy
Independent 68 (13) 67 (79) 83 (27)
Corporate/chain 322 (61) 12 (14) 172 (57)
Banner/franchise 1 (0) 6 (7) 44 (15)
Drugstore chain 135 (26) - -
Other 4 (1) 0 (0) 3 (1)

3.2. Provision of SRH Services

All categories of SRH services were, to some extent, provided in the three countries
(Table 4). However, differences in involvement with the provision of these services were
noted. In general, most participants from Thailand and Canada provided the services
captured in the survey. Most of these participants reported dispensing combined hor-
monal contraceptives (Thailand = 99%, Canada = 98%) and emergency contraceptive
pills (Thailand = 98%, Canada = 97%). Education on combined hormonal contraceptive
methods, STBBI treatment, and maternal and perinatal health were also highly reported
services (Thailand = 93–99%, Canada = 82–98%). Most Japanese participants provided
patient education on barrier contraceptives for men (56%) and information on the safety of
medications in pregnancy (74%) and breastfeeding (76%). A smaller number of Japanese
participants provided and educated on emergency contraceptive pills (7% and 15%, respec-
tively), educated patients on STBBI prevention (13%) and treatment (18%), and eighteen
percent addressed the sexual health needs of lesbian, gay, bisexual, transgender, queer or
questioning, intersex, asexual, and more (LGBTQ+) individuals.

Table 4. Sexual and reproductive health services provided by community pharmacists.

Service Country

Japan
(N = 534)

n (%)

Thailand
(N = 85)

n (%)

Canada
(N = 303)

n (%)

1. Pregnancy Tests

Patient education on pregnancy tests 192 (36) 83 (98) 211 (70)

2. Ovulation Tests

Patient education on ovulation tests 222 (42) 70 (83) 152 (50)

3. Contraception

Provide
Combined hormonal contraceptives 250 (47) 84 (99) 298 (98)

Patient education on
Combined hormonal contraceptives 207 (39) 84 (99) 295 (97)
Barrier contraception for men 299 (56) 67 (79) 210 (69)
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Table 4. Cont.

Service Country

Japan
(N = 534)

n (%)

Thailand
(N = 85)

n (%)

Canada
(N = 303)

n (%)

4. Emergency contraception

Provision of EC pills (Levonorgestrel only pills, e.g., Plan B®) 37 (7) 82 (98) 294 (97)
Patient education on EC (Levonorgestrel only pills, e.g., Plan B®) 81 (15) 84 (99) 296 (98)

5. STBBI (chlamydia, gonorrhea, hepatitis B and C, genital
herpes, syphilis, trichomoniasis, HIV, HPV)

Patient education on STBBI treatment 96 (18) 82 (97) 247 (82)
Patient education on STBBI prevention 68 (13) 80 (94) 216 (71)

6. Maternal and perinatal health

Patient education on nutrition and vitamin supplementation for
prenatal and pregnancy care 253 (48) 79 (93) 278 (92)

Provision of information on safety of medications in pregnancy 395 (74) 85 (100) 297 (98)
Provision of information of recommended vaccines prior to and
during pregnancy 139 (26) 39 (46) 259 (86)

Provision of information on safety of medications in breastfeeding 408 (76) 85 (100) 298 (98)

7. General Sexual Health

Patient education on sexual dysfunction related to medications 159 (30) 51 (61) 255 (84)
Assist female patients identify/select options for sexual dysfunction 61 (11) 33 (39) 102 (34)
Assist male patients identify/select options for sexual dysfunction 67 (13) 53 (63) 207 (68)
Address sexual health concerns/needs of LGBTQ+ patients 95 (18) 40 (48) 132 (44)

EC, emergency contraception; STBBI, sexually transmitted and blood-borne infection; HIV, human immunodefi-
ciency virus; HPV, human papillomavirus; LGBTQ+, lesbian, gay, bisexual, transgender, and queer (or questioning)
and others.

3.3. Attitudes towards the Provision of SRH Professional Pharmacy Services

Overall, participants’ attitudes in all three countries were positive toward pharmacists’
roles in SRH (Figure 1). Most participants strongly agreed or agreed that offering advice on
SRH is an essential part of community pharmacists’ roles (Japan = 80%, Thailand = 95%,
Canada = 93%) and that they had an ethical responsibility as pharmacists to provide
SRH services (Japan = 67%, Thailand = 97%, Canada = 89%). Japanese participants were
more likely to strongly disagree or disagree with statements regarding the need for SRH
services in their local area (25%) and the use of SRH services by young people (56%). Sixty-
four percent of Thai participants and 68% of Canadian participants believed pharmacists
are adequately trained to provide SRH services, while over half of Japanese participants
disagreed with this statement.

3.4. Perceived Factors Influencing the Provision of SRH Professional Pharmacy Services

In general, most participants from the three countries responded that all factors in-
cluded in the survey influenced the provision of SRH services to some extent (Figure 2).
In Japan, 93% of participants indicated pharmacists’ knowledge “somewhat impacts the
service” or “impacts the services to a great extent.” Similarly, most Thai and Canadian
participants highlighted the influence of pharmacists’ knowledge (83% and 86% respec-
tively). A higher percentage of all Canadian participants indicated pharmacy staffing
(91%) influenced the provision of these services to a great extent, as compared to Japanese
(74%) and Thai participants (80%). Compensation for the service “somewhat impact the
service” or “impact the services to a great extent” for about half of participants in Japan and
Thailand (56% and 46%, respectively), whereas for Canadian participants compensation
had more impact on the provision of SRH services (77%).
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3.5. Preferences for Additional Training on SRH

Most respondents expressed interest in additional training in SRH services (Japan =
79%, Thailand = 91%, Canada = 84%). More than half of the participants in Japan (54%) and
about three-quarters of the participants in Thailand and Canada (77% and 71%, respectively)
were interested in expanding their roles in SRH.

Participants’ preferences varied between countries. For Japanese participants inter-
ested in additional training, the top preferences were emergency contraception (77%) and
hormonal contraceptives (63%), followed by pregnancy/postpartum/breastfeeding (59%).
Additionally, the preferred areas for Thai participants were sexual dysfunction (68%), preg-
nancy/postpartum/breastfeeding (59%), and sexual health concerns of LGBTQ+ patients
(55%). In Canada, approximately half of the participants or more preferred more training
in the areas of STBBI treatment (64%), STBBI prevention (55%), and sexual health concerns
of LGBTQ+ patients (50%) (Figure 3).
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In terms of SRH competencies, more than 60% reported interest in additional training
related to the use of appropriate and straightforward language when counselling patients
(Japan = 70%, Thailand = 66%, Canada = 60%). This was the preferred choice for participants
in Japan and Thailand, while for Canadian participants, their top selection was additional
training on providing referrals (75%). Less than half of the participants reported interest in
additional training related to confidentiality and privacy (Japan = 41%, Thailand = 31%,
Canada = 29%). A higher proportion of Japanese participants considered approaching
individuals nonjudgmentally a relevant topic for training (55%) (Figure 4).
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4. Discussion

This multi-country study examined SRH services provided by pharmacists from
regions with different regulations around pharmacy practice and perspectives regarding
SRH. Results showed that pharmacists were involved in providing SRH services and
had a positive attitude towards pharmacists’ roles in SRH. Participants’ perceptions of
factors influencing the provision of SRH were similar in the three countries, as well as the
willingness to expand roles and receive additional SRH training. The findings from this
study can be used to inform education and training needs as well as potential barriers to
the adoption of SRH services offered by community pharmacists.

Overall, a high percentage of Alberta pharmacists reported providing patient educa-
tion across several SRH areas in addition to the provision of emergency contraception. This
may be a reflection of changes in the scope of practice [57] and health policy and regulations
in Alberta, Canada. In Thailand, pharmacy practice has evolved as well, and SRH services
have been recognized as a pharmacy service [33]. Thai participants were highly involved
with patient education in SRH, including emergency contraception and STBBI treatment
and prevention. In Japan, the evolution of pharmacy practice has been more gradual
compared to the other two countries [29,45]. In addition, sexual freedom, recognition of
health risks, and access to SRH services are more recent public health concerns [31,58–60].
Overall, a lower percentage of Japanese participants provided SRH services included in
this survey, including emergency contraception. Participants were more likely to report
giving information related to the safety of medications in pregnancy and breastfeeding.

We found that community pharmacists from countries with different scopes of practice
see themselves as SRH providers and consider offering advice on SRH topics an essential
part of their roles. Still, they face similar challenges when providing SRH services. Re-
gardless of differences in educational, economic, and healthcare system contexts, a set of
competencies essential for patient care practice are similar in all regions [17,61]. Provi-
sion of SRH services, along with professional ethics and collaboration with patients and
other health care providers, align with participants’ views to meet patients’ needs as SRH
providers. All factors included in this survey were reported to influence the provision of
SRH services to some extent. Knowledge of SRH, pharmacy staffing, and pharmacists’ com-
pensation were some of the main influencing factors for participants. Previous studies have
identified barriers to implementing pharmacy services, including pharmacists’ knowledge
and the time required to provide the services [16,62].

One of the common findings was the willingness to receive more SRH training. How-
ever, the top preferences differed between countries, which can be influenced by the role
participants associate with being an SRH provider. The focus of Japanese participants was
emergency contraception, one of the main SRH discussion topics on the public agenda in
Japan [30]. It is not surprising that Japanese pharmacists are interested in learning more
about emergency contraception as their responsibilities have changed recently and will
continue to change [52]. Alberta participants’ primary preference was STBBI treatment. A
syphilis outbreak was declared in 2019 [63]. Incidence rates of other sexually transmitted
infections (chlamydia, gonorrhea) have continued to increase [64]. At the same time, the
incidence of the human immunodeficiency virus (HIV) and hepatitis C virus (HCV) have
not declined despite the availability of treatment and prevention tools [65]. In Thailand,
sexual dysfunction was the most preferred topic for additional training. The high demand
for medicines for sexual dysfunction [66,67], the challenges of their distribution (e.g., silde-
nafil is largely misused and is one of the most counterfeited drugs worldwide) [68], and the
widespread use of herbal products with no scientific evidence for sexual health dysfunction
may explain the preference of Thai participants.

To position pharmacists as SRH providers and increase access to SRH services, it is
relevant that they see themselves as SRH providers. Recognizing that pharmacists’ process
to identify as SRH providers is dynamic, complex, and influenced by many factors will
help to find the best tools and strategies to support their identity formation. Sharing
international experiences on the influence of the changes in the profession can help to face
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challenges brought by this process. Exploring what different countries do to support their
pharmacy workforce to prepare them to be SRH providers can inform the development of
training programs and implementation strategies customized to the practice environment.
Expanding the offer of continuing education programs and creating pharmacist-specific
guidelines and practice tools based on the context of each jurisdiction are some of the
recommendations of this work.

Strengths and Limitations

The strengths of this study include the description of community pharmacists’ perspec-
tives regarding the provision of SRH services in Canada, Japan, and Thailand. This study
is the first to characterize perceptions of SRH practice in several topics from pharmacists
in countries with different scopes of practice. Despite these strengths, several limitations
need to be considered. This study may not be generalized to other regions in the selected
countries and nations. Due to our study design, the results are limited due to volunteer,
acquiescence, social desirability, and non-response bias. The sample size was not calculated
a priori, and the number of participants varied between countries. No current detailed phar-
macy workforce statistics are available to consider the representativeness of the population
we aimed to survey in Japan and Thailand. However, the representativeness of this sample
of the Canadian (Alberta) pharmacists’ population has been described before [53]. The
survey was developed and distributed during the COVID-19 pandemic, which impacted
the distribution and recruitment processes, resulting in slightly different methods and
timelines used in the three countries. In addition, the global health crisis may have affected
pharmacists’ workload and impacted our response rates.

5. Conclusions

Community pharmacists in countries with different scopes of practice and pharmacy
regulations reported providing services in several SRH areas. While the extent to which
pharmacists self-report the provision of SRH services varied in each country, pharmacists
were interested in expanding SRH services and additional SRH training. Addressing
factors that influence the provision of SRH services and supporting pharmacists is essential
for expanding access. Sharing international experiences can guide challenges faced with
the evolution of practice in SRH. Introducing support strategies based on local needs
and international experiences, such as creating continuing education opportunities and
practice tools, could help support pharmacists in providing care for individuals seeking
SRH services.
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Abstract: This cross-sectional descriptive study aims to explore the knowledge, attitudes, and
practices among pharmacy, dentistry, medicine, and nursing interns in Saudi Arabia regarding
antibiotic use and antibiotic resistance. Interns received a soft copy of a structured and validated
self-administered questionnaire using an online survey platform. A total of 266 interns responded to
the questionnaire. On average, the participants achieved good scores in the knowledge and practice
domains, followed by the attitude domain. The average knowledge percentage was 76.1% (SD 17.1)
compared to 84.6% (SD 20.5) for practices and 61.5% (SD 23.2) for attitudes. The results suggest
that pharmacy interns had insignificantly better overall scores compared to non-pharmacy interns
for knowledge, attitudes, and practices. This study shows that the scores for knowledge, attitudes,
and practices of pharmacy, dentistry, medicine, and nursing interns regarding antibiotic use and
resistance were high overall. However, interns’ belief in their responsibility in preventing antibiotic
resistance is lacking.

Keywords: interns; antibiotics; antibiotic resistance; Saudi Arabia

1. Introduction

Antimicrobials are medications used to treat or prevent infectious diseases caused by
microorganisms, including bacteria, viruses, fungi, and parasites [1]. Inappropriate use
of antimicrobials results in the emergence of resistance, which is a serious condition that
occurs when the microorganisms change over time and no longer respond to antimicrobials,
making the infection harder to treat and increasing the risk of spread, the severity, and the
mortality of the disease [2]. New resistance mechanisms are evolving and spreading world-
wide, making common infectious diseases difficult to treat [2,3]. Antimicrobial resistance is
increasing at an alarming rate worldwide, leading to higher hospital expenditures, lengths
of stay, and increased healthcare costs for patients and their families [1,3].

At least 2.8 million individuals in the United States become infected with antimicrobial-
resistant fungi or bacteria each year, with more than 35,000 people dying as a result [1,4]. Ac-
cording to the Centers for Disease Control and Prevention (CDC), antimicrobial resistance-
related costs amount to more than USD 4.6 billion annually in the United States [4]. If the
current trend of inappropriate and excessive antibiotic usage continues, it is anticipated
that 10 million people will die worldwide by 2050 [5,6].

The scientific understanding of the issues linked to antibiotic use must be improved [7].
The majority of initiatives aiming to control the use of antimicrobials have focused on
prescribers [4]. In Saudi Arabia, community pharmacists cannot dispense antibiotics
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without medical prescriptions; these regulatory policies were developed in response to the
occurrence of widespread antimicrobial resistance and to improve antibiotic prescription
procedures [7,8]. Antibiotic policies at the national and international levels and educational
initiatives all form part of the guidelines, strategies, and instructional programs aimed to
control antimicrobial use and reduce resistance [7,8]. The physician–patient relationship,
clinical microbiology, health economics, and the most basic definitions of sickness and
therapy are all important factors in antibiotic use [9].

Every healthcare member has particular responsibilities toward antibiotic steward-
ship [10]. Dentists write one in ten therapeutic antibiotic prescriptions in primary care,
yet many of these prescriptions may be unneeded and exacerbate the critically important
issue of bacterial resistance [11]. A study discovered that dentists’ awareness of recom-
mendations and indications for prescribing antibiotics was often rated as moderate. These
investigations revealed that even when they are not required or suitable, antibiotic pre-
scriptions are common [12,13]. The nurses’ role is noted in several contexts, including
in collaboration with other healthcare professionals, participation in prescribing choices,
adherence to procedures, and patient and public education [14].

Future health workers should be educated about antimicrobial use and resistance
during their undergraduate studies, and it is important to assess their knowledge and
attitudes during their internship year [10]. They should have a well-developed awareness
and adequate knowledge of antimicrobial resistance. Insufficient education on antimicrobial
resistance may lead to serious medical problems for patients [10].

Many global studies have found areas of mistrust and knowledge gaps in prescribing
antibiotics, and students recognize the need for additional learning and training in an-
timicrobial stewardship and prescribing [15]. Awareness and attitudes toward the correct
usage of antibiotics between interns and other healthcare providers make a considerable
difference in controlling antimicrobial resistance [16]. A previous study reported a high
awareness of antimicrobial resistance among adult medical staff in Saudi Arabia [9]. Accord-
ing to previous studies, medical curricula focused on antibiotics’ rational use significantly
improved students’ knowledge of antibiotics and discouraged inappropriate use of an-
tibiotics in clinical practice [17]. In contrast, some studies concluded a low overall level
of awareness of antibiotic use among residents in Saudi Arabia [18–20]. Many factors
contribute to this level of awareness; among these factors is previous self-administration of
antibiotics without a prescription. Additionally, lack of awareness is a major factor in the
misuse of antibiotics worldwide [21].

Educating future practitioners on antibiotic use and antimicrobial stewardship is
a global strategic goal. Promoting responsible antibiotic use is vital to limit the risk of
antibiotic resistance [22,23]. However, it is critical to assess how effectively pharmacists,
physicians, nurses, and dentists are educated and trained about antibiotics utilization in
order to minimize the impacts of antimicrobial resistance on patient health. Currently,
to the best of our knowledge, there is a lack of studies examining the perception of the
above issues among pharmacy, medicine, nursing, and dental interns in Saudi Arabia.
Therefore, this study aimed to evaluate the current pharmacy and non-pharmacy interns’
knowledge, attitudes, and practices regarding antimicrobial resistance and antibiotic use in
Saudi Arabia.

2. Materials and Methods
2.1. Study Design and Setting

A cross-sectional descriptive study was conducted between January and April 2022
in Saudi Arabia. A self-administered questionnaire was used to assess the knowledge,
attitudes, and practices of antibiotic use and antimicrobial resistance among pharmacy and
non-pharmacy interns. The data were collected using the online survey tool Google Forms.
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2.2. Sample Size

The sample size was estimated using the Raosoft Sample Size Calculator (http://www.
raosoft.com/samplesize.html) (accessed on 1 January 2022) based on a margin of error of
5%, a confidence level of 90%, a population size consisting of the number of pharmacy and
non-pharmacy interns in the kingdom, and a response distribution of 50%. The calculated
sample size was 266. The total sample was proportionally allocated based on the number
of healthcare graduate students in Saudi universities according to the Ministry of Health
statistic report of approximately 15,000 [24].

2.3. Study Population

The inclusion criteria included pharmacy and non-pharmacy interns (medicine, den-
tistry, and nursing) who graduated from governmental or private Saudi universities.

The exclusion criteria included interns who had completed their internship year.

2.4. Data Collection Tool

Pharmacy and non-pharmacy interns received a soft copy of the survey questionnaire
using the online survey platform Google Forms. After reviewing the literature [25–27]
reporting on awareness and attitudes toward antibiotic use, we adopted the currently
presented validated questionnaire because it has three different domains addressing
the knowledge, attitudes, and practices of antibiotics. Each domain comprised profes-
sional questions inquiring about antibiotic consumption, perceptions, and general practice.
The questionnaire was then reviewed by a faculty member expert in the field from the
University of Tabuk to assess each domain’s component, content, clarity, relevance, and
comprehensibility.

The questionnaire consisted of two sections. The first explored participants’ demo-
graphics, including gender, profession, college, and region. The second evaluated the
interns’ knowledge, attitudes, and practices concerning antibiotic prescriptions and antimi-
crobial resistance. The second part had 3 domains; the knowledge domain was assessed
using 15 items, the attitude domain was assessed using 8 items, and the third domain
assessed practices on 5 items. All questions were close-ended, and participants’ responses
were obtained for the knowledge and attitude domains on a 3-point response scale (agree,
disagree, and not sure). The response to the practice domain was assessed through yes or
no responses. The correct response to each question carried one mark. The overall score
was graded as poor (≤50%), adequate (from 51 to <75%), or good ≥75% depending on the
percentage of correct responses.

2.5. Ethical Considerations

The local Research Ethics Committee at the University of Tabuk officially approved
this study (approval number, UT-186-41-2022). Informed consent was obtained from
all participants.

2.6. Statistical Analysis

The internal consistency and reliability of the questionnaire were examined by cal-
culating Cronbach’s alpha coefficient. The antibiotics questionnaire had a good internal
consistency (Cronbach’s α = 0.81). The standard descriptive analysis was summarized to
describe the demographic characteristics of the participants. A bivariate analysis using
chi-square or Fisher exact test, when appropriate, was used to generate p values of the
percentages of the correct responses for each item of the questionnaire between pharmacy
and non-pharmacy interns. A p value of less than 0.05 was considered statistically signifi-
cant. The sum scores of the correct responses per participant on each of the knowledge,
attitude, and practice domains of antibiotic use were calculated. Then, the mean propor-
tions and standard deviations of the three scores were calculated and tested for pharmacy
and non-pharmacy interns using the Wilcoxon–Mann–Whitney test. The Spearman’s rank
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correlation was used to measure the direction of association between interns’ knowledge
and their practices of antibiotic use.

All analyses were carried out using STATA SE V.11 (Stata Corp, College Station,
TX, USA).

3. Results
3.1. Interns’ Demographic Characteristics and the Overall Average Score

A total of 266 respondents agreed to participate in this study, of whom 140 (52.6%) were
male, and 244 (91.7%) attended governmental universities. The majority of participants
were pharmacy interns (124, 46.6%), while 142 participants (53.4%) were interns at non-
pharmacy schools, including schools in the medicine (87; 32.7%), dentistry (40; 15%), and
nursing (15; 5.7%) domains. Many interns were from the middle region (76 interns; 28.5%)
and the south region (62 interns; 23.3%). The characteristics of the study participants are
illustrated in Table 1.

Table 1. Respondents’ demographic characteristics (n = 266).

Variables Frequency Percentage (%)

Gender
Male 140 52.6

Female 126 47.4

Profession

Pharmacy 124 46.6
Medicine 87 32.7
Dentistry 40 15
Nursing 15 5.7

Region

North 51 19.1
East 35 13.1
West 43 16.1

Middle 76 28.5
South 62 23.3

Type of University Governmental 244 91.7
Private 22 8.3

The average percentages of correct scores for pharmacy interns compared with non-
pharmacy interns on the knowledge, attitude, and practice domains of the antibiotic use
questionnaire are illustrated in (Table 2). The distribution of participants’ average scores in
each domain of the questionnaire is shown in (Table 2).

Table 2. Pharmacy and non-pharmacy interns’ average correct scores on the knowledge, attitude,
and practice domains of antibiotic use.

Domain Total
n = 266

Pharmacy
n = 124

Non-Pharmacy
n = 142 p Value *

Mean score % (SD)
Knowledge 76.1 (17.1) 78.3 (14.8) 74.2 (18.6) 0.13

Attitude 61.5 (23.2) 63.7 (23.1) 59.5 (23.3) 0.11
Practice 84.6 (20.5) 84.8 (21.4) 84.6 (19.8) 0.55

* Significant p value < 0.05.

On average, interns demonstrated good scores (≥75% correct response) on the knowl-
edge and practice domains of the questionnaire and adequate scores (51–75% correct
response) on attitude toward antibiotic use. The analysis showed that pharmacy interns
demonstrated higher but insignificant differences in the percentage of correct scores on
the knowledge, attitude, and practice domains of antibiotic use of the questionnaire. The
percentage of correct responses for each item of the questionnaire is illustrated in Tables 3–5.
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Table 3. Frequency and percentage of correct responses for knowledge items.

Knowledge Items (Correct Response) Pharmacy
n = 124 (%)

Non-Pharmacy
n = 142 (%)

Total
n = 266 (%) p Value *

1. Antibiotics are used to treat viral
infections (D) 105 (84.7) 130 (91.6) 235 (88.4) 0.08

2. Antibiotics are useful against all types
of common cold (D) 108 (87.1) 126 (88.7) 234 (87.7) 0.68

3. Clinical samples should be sent to
culture and sensitivity before starting

antibiotics (A)
86 (69.4) 94 (66.2) 180 (67.7) 0.58

4. The efficacy is better if the antibiotics
are newer and more costly (D) 92 (74.2) 93 (65.5) 185 (69.5) 0.12

5. Antibiotics cause negative effects on the
body’s own bacterial flora (A) 97 (78.2) 114 (80.3) 211 (79.3) 0.68

6. Incomplete antibiotic intake contributes
to antibiotic resistance (A) 115 (92.7) 124 (87.3) 239 (89.9) 0.15

7. Inaccurate antibiotic selection
contributes to antibiotic resistance (A) 112 (91.1) 115 (80.9) 277 (85.7) 0.02 *

8. Inadequate dosage of antibiotics
contributes to antibiotic resistance (A) 107 (86.3) 114 (80.3) 221 (83.1) 0.19

9. Overprescription of antibiotics
contributes to antibiotic resistance (A) 114 (91.9) 112 (85.9) 236 (88.7) 0.12

10. Overconsumption of antibiotics
contributes to antibiotic resistance (A) 106 (85.5) 108 (76.1) 214 (80.5) 0.05

11. Nosocomial infection spread
contributes to antibiotic resistance (A) 73 (58.9) 64 (44.1) 137 (51.5) 0.03 *

12. Self-medication of antibiotics
contributes to antibiotic resistance (A) 107 (86.3) 113 (79.6) 220 (82.7) 0.15

13. Frequent use of same antibiotic will
reduce the efficacy of the treatment (A) 78 (62.9) 98 (69.0) 176 (66.2) 0.29

14. Unnecessary use of antibiotics can
lead to antibiotic resistance (A) 114 (91.9) 125 (88.0) 239 (89.9) 0.29

15. Antibiotic resistance can spread from
animals to humans (A) 43 (34.9) 40 (28.2) 83 (31.2) 0.25

Note: (A) Agree, (D) Disagree. * Significant p value < 0.05.

Table 4. Frequency and percentages of positive attitudes toward antimicrobial prescribing and resistance.

Attitude Items (Correct Response) Pharmacy
n = 124 (%)

Non-Pharmacy
n =142 (%)

Total
n = 266 (%) p Value *

16. Antibiotics are safe drugs and, hence,
can be commonly used (D) 94 (75.8) 92 (64.8) 186 (69.9) 0.051

17. Irrational antibiotic practice locally
will not matter for global resistance (D) 88 (71.0) 104 (73.2) 192 (72.1) 0.68

18. Skipping one or two doses does not
contribute to antibiotic resistance (D) 83 (66.9) 87 (61.2) 170 (63.9) 0.34
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Table 4. Cont.

Attitude Items (Correct Response) Pharmacy
n = 124 (%)

Non-Pharmacy
n =142 (%)

Total
n = 266 (%) p Value *

19. Antibiotic resistance can be reduced
using higher antibiotics in spite of lower

antibiotics being sensitive (D)
71 (57.3) 64 (45.1) 135 (50.8) 0.047 *

20. Medical experts will solve the problem
of antibiotic resistance before it becomes

too serious (D)
21 (16.9) 19 (13.4) 40 (15.1) 0.42

21. There is not much people, like me, can
do to stop antibiotic resistance (D) 56 (45.2) 72 (50.7) 128 (48.1) 0.37

22. Adhering to antibiotic policy of the
hospital will reduce the development of

antibiotic resistance (A)
108 (87.1) 123 (86.6) 231 (86.8) 0.91

23. Antibiotic resistance is one of the
biggest problems the world faces (A) 111 (89.5) 115 (80.9) 226 (85.0) 0.052

Note: (A) Agree, (D) Disagree. * Significant p value < 0.05.

Table 5. Participant’s self-reported practices regarding antibiotic use.

Practice Items (Correct Response) Pharmacy
n = 124 (%)

Non-Pharmacy
n = 142 (%)

Total
n = 266 (%) p Value *

24. Do you consult a doctor before
starting an

antibiotic? (Yes)
117 (94.4) 124 (87.3) 241 (90.6) 0.05

25. Do you prescribe the same antibiotic
for relatives/friends for similar illnesses

without consulting the doctor? (No)
105 (84.7) 120 (84.5) 225 (84.6) 0.97

26. Do you pressurize the doctor to
prescribe antibiotics? (No) 98 (79.0) 122 (85.9) 220 (85.9) 0.14

27. Do you complete the full course of
antibiotics treatment? (Yes) 109 (87.9) 118 (83.1) 227 (85.3) 0.27

28. Do you save the remaining antibiotics
for the next time you get sick? (No) 97 (78.2) 116 (81.7) 213 (80.1) 0.48

* Significant p value < 0.05.

3.2. Knowledge of Antibiotic Use and Antibiotic Resistance

The pattern of average scores on each item of the knowledge domain showed that
pharmacy interns achieved a higher percentage of correct responses than non-pharmacy
medical interns. The scores of pharmacy interns were significantly higher for some ques-
tions inquiring about the association between the development of antibiotic resistance and
appropriate antibiotic selection (p = 0.02) and the spread of nosocomial infection (p = 0.03).
Pharmacy interns were more likely to be aware of the contribution of overconsumption of
antibiotics to antibiotic resistance (p = 0.05). Two-thirds of interns (183; 68.8%) reported
poor knowledge and confusion about whether antibiotic resistance can spread from animals
to humans in question 15 without significant differences between professions.

3.3. Attitude of Interns toward Antibiotic Use and Antibiotic Resistance

A similar pattern of average correct responses was observed for questions regarding
the attitude of interns toward antimicrobial prescription. The majority of responses reported
a highly positive attitude among all professions. A negative attitude was observed toward
the sole role of medical experts in solving antibiotic resistance issues. The average attitude
score for all interns was adequate at 61.5%.
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3.4. Practices of Interns Regarding Antibiotic Use and Antibiotic Resistance

The average practice score showed a good response (85.3%). Self-reported practices
were appropriate, and there was no significant difference between pharmacy and non-
pharmacy interns (Table 5).

The weakly positive and significant correlation between the percentage of correct
scores on the practices of participants regarding antibiotic use and their score on knowledge
of the use of antibiotics is illustrated in Figure 1 (Spearman’s rho = 0.32; p = 0.001).

Healthcare 2023, 11, 1283 7 of 11 
 

 

can spread from animals to humans in question 15 without significant differences between 
professions. 

3.3. Attitude of Interns toward Antibiotic Use and Antibiotic Resistance 
A similar pattern of average correct responses was observed for questions regarding 

the attitude of interns toward antimicrobial prescription. The majority of responses 
reported a highly positive attitude among all professions. A negative attitude was 
observed toward the sole role of medical experts in solving antibiotic resistance issues. 
The average attitude score for all interns was adequate at 61.5%. 

3.4. Practices of Interns Regarding Antibiotic Use and Antibiotic Resistance 
The average practice score showed a good response (85.3%). Self-reported practices 

were appropriate, and there was no significant difference between pharmacy and non-
pharmacy interns (Table 5). 

The weakly positive and significant correlation between the percentage of correct 
scores on the practices of participants regarding antibiotic use and their score on 
knowledge of the use of antibiotics is illustrated in Figure 1 (Spearman’s rho = 0.32; p = 
0.001). 

Figure 1. Correlation between percentage of correct scores on practice domain based on scores on 
knowledge. 

4. Discussion 
Globally, educating future healthcare professionals about antimicrobial use and 

resistance is a strategic objective [23]. With the increased occurrence of antibiotic 
prescriptions during the COVID-19 era, encouraging the responsible use of antibiotics is 
crucial to reduce the risk of antimicrobial resistance, and healthcare professionals are 
involved in the prescription, dispensing, administration, and use of antibiotics [22,28]. To 
reduce the negative effects of antimicrobial resistance on patients’ health, it is crucial to 
evaluate how well future pharmacists, physicians, nurses, and dentists are educated and 
trained on the proper use of antibiotics. 

This cross-sectional study assessed the awareness, attitudes, and practices of 
pharmacy and non-pharmacy interns, including medicine, dentistry, and nursing interns, 
regarding antibiotic use and antibiotic resistance in Saudi Arabia. To the best of our 
knowledge, this is the first study in Saudi Arabia to assess interns’ knowledge of antibiotic 
use and antibiotic resistance. We chose interns as the participants in our study as they are 

Figure 1. Correlation between percentage of correct scores on practice domain based on scores
on knowledge.

4. Discussion

Globally, educating future healthcare professionals about antimicrobial use and resis-
tance is a strategic objective [23]. With the increased occurrence of antibiotic prescriptions
during the COVID-19 era, encouraging the responsible use of antibiotics is crucial to reduce
the risk of antimicrobial resistance, and healthcare professionals are involved in the pre-
scription, dispensing, administration, and use of antibiotics [22,28]. To reduce the negative
effects of antimicrobial resistance on patients’ health, it is crucial to evaluate how well
future pharmacists, physicians, nurses, and dentists are educated and trained on the proper
use of antibiotics.

This cross-sectional study assessed the awareness, attitudes, and practices of pharmacy
and non-pharmacy interns, including medicine, dentistry, and nursing interns, regarding
antibiotic use and antibiotic resistance in Saudi Arabia. To the best of our knowledge,
this is the first study in Saudi Arabia to assess interns’ knowledge of antibiotic use and
antibiotic resistance. We chose interns as the participants in our study as they are future
healthcare practitioners who will prescribe, dispense, monitor, and administer antibiotics.
Assessing their awareness levels will help improve practices and minimize antibiotic misuse
and resistance.

Our results reveal overall good levels of knowledge (76.1%) and practice (84.6%) and
adequately positive attitudes (61.5%) among interns in Saudi Arabia, which reflect a satis-
factory level of material in undergraduate curricula about antibiotic use and mechanism
and causes of antimicrobial resistance.

In the current study, pharmacy interns had higher but insignificant scores in the knowl-
edge domain than non-pharmacy interns. The scores of pharmacy interns were significantly
higher for some questions inquiring about appropriate antibiotic selection, the spread of
nosocomial infection, and the development of antibiotic resistance. A cross-sectional study
was conducted to assess the infectious disease contents in pharmacy curricula at Saudi
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universities, including material on antibiotic use and antimicrobial stewardship [29]. They
found that crucial infectious disease topics were covered in the curriculum by 78% of Saudi
pharmacy colleges. These topics should prepare and enable graduates from these programs
to enact better practices and provide better patient-centered care. This may also imply that
pharmacists are distinctively qualified medical professionals who can play essential roles
in the fight against antimicrobial misuse and resistance if they are involved in regulatory
policies and educational interventions.

In this study, although all interns scored and expressed a good level of knowledge
about antibiotic use, poor to adequate responses were reported for three questions regarding
sending clinical samples before starting antibiotics, the efficacy of new antibiotics, and
the spread of nosocomial infection. Unfortunately, our study showed that two-thirds of
interns had poor knowledge and confusion about whether antibiotic resistance can spread
from animals to humans. Similar results were reported by a previous study conducted in
India, including medical interns [25]. This poor knowledge about the spread of antibiotic
resistance from animals to humans demonstrates the need to promote awareness of this
phenomenon in undergraduate curricula. At this stage, knowledge of antibiotics should
be promoted through training, clinical rotations, or awareness workshops and activities.
However, the knowledge of antibiotic use among medical students from different countries
reported in the literature demonstrated variable results. Studies conducted in Colombia [26]
and the United Arab of Emirates (UAE) [30] reported lower scores of knowledge among
medical students, while a study conducted in Jordan reported a higher score (>75%) for
students’ knowledge of antibiotic use and resistance [31]. This variation in the knowledge
scores observed between different studies may be attributed to differences in the presence
of materials about antimicrobials in curricula among universities and the recruited students’
performance and sociodemographic characteristics. However, the validated questionnaires
used in these studies assessed the knowledge on antibiotic use and resistance; the minimal
differences in the content may be a reason for the differences in the knowledge between the
studies [26,30,31].

In the current study, despite the good knowledge of the participating interns, they
had adequate scores for attitudes toward antibiotic use (61.5%). Moreover, some responses
showed negative attitudes; half of the respondents believed that antibiotic resistance can be
reduced by using broader-spectrum antibiotics and that they do not have a pivotal role in
controlling the resistance, and 85% of the participants agreed that medical experts will solve
the problem of antibiotic resistance before it becomes too serious. Adequate responses
(51–75%) were scored for items related to the use of antibiotics and irrational practice.
Similar attitudes were reported from studies conducted in India on medical students and
interns [25] and medical students in Columbia [26]. However, a study conducted in Jordan
on medical, pharmacy, and nursing students reported positive attitudes and that 62.8%
of the participants believed that they have a role in controlling antibiotic resistance [31],
and another study showed highly positive attitudes with a score of 80% among medical
students in the United Arab Emirates (UAE) [30]. Pharmacy and medical schools in Saudi
Arabia should offer more support to their undergraduate students by delivering more
appropriate, well-designed curricula that address the proper use of antibiotics and the
global risk of antimicrobial resistance. This will help promote the confidence of professional
healthcare providers in dealing with antibiotics.

Regarding self-reported practices in this study, all interns expressed good levels
with an average score of more than 80%, and there was no significant difference between
pharmacy and non-pharmacy interns. However, our study showed that there was a positive
correlation between the knowledge of interns and their practices of antibiotic use. This
reflects the pharmacy and medical interns’ readiness to implement their awareness and
beliefs in practice. On the other hand, a cross-sectional study conducted in Spain to identify
factors that affect antibiotic prescribing practices among medical interns demonstrated
the judgment of the attending physician was the main factor affecting medical interns’
antibiotic prescribing practices in this study [32].
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Our study addressed the awareness and attitudes of pharmacy and non-pharmacy
interns who shared many demographic characteristics, such as age, Saudi nationality, and
socioeconomic status. The majority (92%) were enrolled in governmental universities and
had limited experience in dealing with antibiotics, with the exception of their advanced
training year. The demographic variable that was hypothesized to influence their aware-
ness and attitudes toward antibiotic use was the undergraduate educational program
(profession). Therefore, the study focused on this variable in the analysis. Moreover, the
findings of the univariate analysis revealed no significant differences in the average scores
of each domain, so a multivariate analysis was not necessary.

This study has the strength of being the first study to assess interns’ knowledge,
attitudes, and practices regarding antibiotic use and resistance in Saudi Arabia. These
interns are in their initial steps of professional practice. However, the current study has
some limitations that should be acknowledged, mainly related to the study design. A
cross-sectional survey design limited our ability to identify factors affecting the awareness
and beliefs of interns. The small sample size of participants from different universities is
another limitation. Third, the self-report scale used for data collection may lead to recall
bias. The participants might overestimate some socially desirable attitudes or practices
regarding antibiotic use.

5. Conclusions

The current study demonstrates that the knowledge, attitudes, and practices regarding
antibiotic use and resistance among pharmacy and non-pharmacy interns in Saudi Arabia
are adequate overall. In addition, knowledge was positively correlated with interns’
experience in practices related to antibiotic use. However, interns’ attitude toward their
role and responsibility regarding the spread of antibiotic resistance is lacking. Further
studies are needed to identify areas and effective means of development for pharmacy and
non-pharmacy interns in Saudi Arabia.
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Abstract: Background: Diversifying the conventional role of community pharmacists from dispensing
to involvement in public health services could help in optimized patient care and ultimately good
health practices. The current study aimed to ascertain the involvement of community pharmacists,
barriers to involvement, their preparedness towards the provision of public health services in the
future, and effective strategies to improve their existing role, especially in remote areas of the
Kingdom of Saudi Arabia. Methods: A cross-sectional study was conducted in the Al-Jouf region
of Saudi Arabia (KSA), between January to April 2023. A convenient sampling technique was used
to recruit community pharmacists (CPs). A self-designed and validated questionnaire was used for
data collection. The relative importance index (RII) was utilized to rank the barriers to participation
in public health services. Data were subjected to statistical analysis using SPSS. Results: This study
recruited 119 participants (mean age: 32.2 ± 7.9; male gender: 67.2%). Of these, 91.6% were involved
in the provision of public health services at community pharmacies. Majority of CPs (n = 114/119,
95.8%) provided drug use-related written information to the patients, and the least practiced service
was screening of dyslipidemia (n = 81; 68.1%). According to RII, the major barrier was the lack of
time given by patients (RII: 0.812). Overall, the majority of the pharmacists (n = 94/119; 79%) were
willing to provide public health services. Most of the CPs reported that empowerment through
education and awareness (n = 100/119; 84%) is most effective strategy to enhance the involvement
of pharmacists in public health services. Conclusions: Findings of the present study underscored
the adequate participation of community pharmacists in public health activities. Further studies
are required in other remote regions of KSA to get a clear insight into the overall participation of
community pharmacists in public health services and generalize the findings.

Keywords: community pharmacist; public health services; Al-Jouf; community pharmacies; health
promotion; Saudi Arabia

1. Introduction

Apart from the conventional role of dispensing and compounding, pharmacist’s role
has evolved as a vital part of the multi-disciplinary workforce providing extended services
at the community level [1,2]. However, this paradigm shift in pharmacist’s role from
dispensing to integrated involvement in public health services is pertinent, but limited to

114



Healthcare 2023, 11, 2299

developed countries and needs further uplifting in other regions of the world [3]. These
services at the community level include the provision of drug-related information, counsel-
ing regarding drug use, lifestyle modification, screening of chronic and infectious diseases,
medication therapy management (MTM), drug interactions, potential and actual adverse
drug reactions (ADRs), and awareness regarding immunization [4,5]. However, Commu-
nity Pharmacists (CPs) are acknowledged as the most accessible healthcare professionals in
the Kingdom of Saudi Arabia (KSA) [6–9].

Despite recommendations from World Health Organization (WHO) on pharmacists’
role in providing patient-oriented services, the participation of CPs in public health activi-
ties needs to be further strengthened by the relevant authorities around the globe [2]. If
these recommendations are implemented, health benefits will be optimized, and patients
will also benefit from CPs’ knowledge and skills [10]. The new pharmacy model Vision 2030
proposed by the Saudi government, envisaged the provision of ambulatory pharmaceutical
care services through community pharmacies by expanding the role of CPs [11]. Further
studies in different regions of KSA can ascertain the current practices and help with the
road map to achieve this new model vision.

The Vision Saudi Arabia 2030 program, envisioning an effective and more integrated
healthcare system, was launched by the government of KSA in 2016. Among the funda-
mental objectives of the programs to promote improved health services include facilitating
access, quality, and efficiency of healthcare services, promoting health risk prevention, and
reinforcing traffic safety [12]. Different strategical plans were devised by the Ministry of
Health (MOH) to keep the program afloat and achieve its ultimate goal [13]. Keeping up
with the strategies, a new pharmacy model for Vision 2030 in Saudi Arabia was also devised
that was in line with the one, five, seven, and nine number strategies of the MOH plan [11].
The Saudi Vision 2030 program emphasizes public health services, and this program needs
to be implemented in all of the KSA. To ensure the current status of this program, there is a
need to assess the public health services provided in remote areas and barriers to ensure
full coverage, other than only being implemented in big studies.

There is a scarcity of information regarding the involvement of CPs in public health
services, all over KSA, and it is pertinent to ascertain their factual involvement, especially
in remote regions like Al-Jouf. Present study aimed to bridge the literature gap and also
answer the aforementioned research questions. Al-Jouf region was selected because it has
limited access to healthcare facilities and healthcare professionals and is located in a remote
region. The current study will provide an actual picture of the services in remote areas
rather than taking into account the outcomes of studies in metropolitan cities reporting
varying levels of CPs’ participation and hence requiring further investigation [10]. The
rationale of the study was to bridge the literature gap regarding the problem statement. Few
studies have been conducted regarding the role of pharmacists in community services in
Saudi Arabia. Although good knowledge and preparedness of CPs in Saudi are previously
reported, however, these studies were conducted mainly in cosmopolitan cities such as
Jeddah, Makkah, Riyadh, and Madinah [14].

The present study aimed to ascertain the practices conducted in Al-Jouf, which is a
remote region and comparatively has limited healthcare facilities, less developed infras-
tructure, and a smaller number of pharmacists as compared to other large cities of the
countries. Due to these circumstances, very few pharmacists are attracted to this area,
which will definitely impact the quantity and quality of the services provided by commu-
nity pharmacists in this region. Moreover, authors belong to the Al-Jouf region. This study
will further provide an outlook on the services in which CPs are involved in such remote
regions compared to studies carried out in larger cities with sufficient resources and access
to health facilities. This study also intended to identify the barriers to the participation,
preparedness, and willingness of CPs towards the provision of additional services in the
future, and recommendation of effective strategies to further improve the involvement
of CPs in public health activities in Al-Jouf. To the best of our knowledge, previously
conducted studies in smaller areas did not report the preparedness of the CPs to participate
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in such activities at the public health level [10]. The findings of the current study will
fill the gap in the current literature, will reflect the factual involvement of CPs in Al-Jouf,
and will pertinently provide effective strategies to overcome the barriers and enhance the
participation of pharmacists in public health activities.

2. Materials and Methods
2.1. Ethical Approval

Prior to the commencement of the survey, the study was approved by the Local
Committee on Bioethics (LCBE) of Jouf University (Reference no.: 7-10-43). Description of
the study and its purpose was provided at the beginning of the survey. Informed consent
was obtained from all the participants and their anonymity was maintained.

2.2. Study Design and Settings

A cross-sectional study was conducted among community pharmacists working
in Al-Jouf province, Saudi Arabia. Data were collected over a period of four months
(January to April 2022). Al-Jouf is one of the 13 provinces of KSA, having an estimated
population of 0.5 million [15]. It is a less-developed province in the northern region sharing
its border with Jordan, in comparison to the metropolitan provinces. Being a remote region,
there is limited access to healthcare facilities as well as healthcare professionals including
pharmacists. Inclusion criteria for this current study include: (1) a qualified pharmacist
working in a community pharmacy, (2) willing to participate in the survey, (3) either male
or female gender, (4) employee or self-employed, and (5) able to write and understand
Arabic and English. Those participants who did not fulfill the criteria were excluded from
the study. The flow diagram of the present study is shown in Figure 1.
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2.3. Sampling Technique

A convenient sampling technique was used to collect the data from the three major
cities of the Al-Jouf region, i.e., Sakaka, Dumat al-Jandal, and Qurayat. For data collection
purposes, all the accessible pharmacies were identified and lists were prepared, regardless
of the type of pharmacy (chain or single pharmacy). Investigators visited these community
pharmacies in-person and collected data from the on-duty pharmacists. Data was collected
on a paper-based study tool from those who consented to participate. Pharmacists who
consented and were on duty were recruited in the survey by the investigators, ensuring to
maintain anonymity.

2.4. Study Instrument

The data collection tool was self-designed with a literature review and consisted of
close-ended questions [10,16–18]. The questionnaire was in English and Arabic, keeping
in view the multi-cultural participants of KSA working at the community level and their
better command of the language to avoid any inaccuracy. The questionnaire was reviewed
by a panel of experts from different health professions for its content validity. After the
content validity, recommended changes were made in the questionnaire before piloting.
For face validity, and to assess comprehensibility, the study tool was pre-tested in a small
sample (n = 30) for further clarity. Feedback from the CPs in the pilot study, not included
in the final survey, was instilled into the final data collection tool. A Cronbach alpha value
of 0.69 indicated the adequate reliability and consistency of the questionnaire.

The questionnaire consisted of five sections evaluating different aspects of CPs’ in-
volvement in public health services. Section I consisted of 10 questions related to the
demographics of the study participants. Section II comprised of 17 close-ended questions
assessing the involvement of CPs in different services in public health, classified under five
different categories. Section III contained 14 questions assessing barriers to pharmacists’
involvement in public health services on a 5-point Likert scale (1 = strongly agree, 2 = agree,
3 = neutral, 4 = disagree, and 5 = strongly disagree). The mean score and percentage of
each item were used for further analysis. The score for each item was calculated to obtain
the mean score, with 0 corresponding to the least and 5 to the highest score (range: 0–5).
For this purpose, the Likert scale was reverse coded to get a maximum score as strongly
agreed (5 = strongly agree, 4 = agree, 3 = neutral, 2 = disagree, and 1 = strongly disagree).
Furthermore, percentage agreement was the cumulative frequency of responses of those
who “strongly agree” and “agree” with the barriers. Moreover, “strongly disagree”, “dis-
agree”, and “neutral” were interpreted as negative responses. Section IV consisted of six
statements evaluating the preparedness of community pharmacists towards the provision
of public health services on a similar 5-point Likert scale (1 = strongly agree to 5 = strongly
disagree). Furthermore, the positive attitude of pharmacists towards role enhancement in
public health services was indicated by percentage agreement, with the cumulative frequency
and percentages of those with “strongly agree” and “agree”, whereas, the negative attitude
was depicted as “strongly disagree”, “disagree”, and “neutral”. For scoring purposes,
reverse coding was performed to get the maximum score correlating with an excellent
level of willingness. The score range for willingness was 1–5, i.e., 1 = unwillingness,
2 = poor willingness, 3 = average willingness, 4 = good willingness, and 5 = excellent level
of willingness to participate in the future. Lastly, Section V had seven statements aimed to
evaluate the opinion of community pharmacists on the effective strategies to enhance public
health role on a similar 5-point Likert scale (1 = strongly agree to 5 = strongly disagree).
Re-coding and scoring system in the present study was adapted from previously conducted
research investigations [16,19].

2.5. Data Collection

The current study collected data by self-administration of the paper-based study
tool. Data was scrutinized, converted to an Excel sheet, and subjected to further statistical
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analysis. All the responses were checked, and only completed responses were included.
Incomplete responses were excluded from further analysis.

2.6. Statistical Analysis

Data analysis was performed using Statistical Package for the Social Sciences (SPSS)
version 25. Descriptive data were summarized as frequency and percentages (%). Continu-
ous data were expressed as Mean ± SD. The p-value of <0.05 was considered statistically
significant. Chi-square/Fischer test was used to evaluate the association between the
involvement of community pharmacists and demographics. Percentage agreement (%) to
the statements assessing the participation of CPs in public health activities and barriers in
the provision of these services, a 5-point Likert scale was converted to 2 points, i.e., “agree”
and “strongly agree” was re-coded as “agreed” while “disagree”, “strongly disagree”, and
“neutral” was converted to “disagreed”. Furthermore, to ascertain the significance and
rank of the perceived barriers, relative importance index (RII) was used for ranking the
barriers. RII equation was used, in which W = weight given to each statement by participant
(5 = strongly agreed to 1 strongly disagreed), A = highest weight, and N = total number of
participants. The highest value of RII (0 ≤ RII ≤ 1) corresponded to the main barrier.

RII = ∑ W
(A ∗ N)

3. Results
3.1. Characteristics of Study Participants

A total of 172 community pharmacists working in Al-Jouf province were approached
for the survey. The response rate was more than half of the approached participants
(n = 119/172; 69.2%). Of these 172 participants, 38 did not respond, and 15 questionnaires
were incomplete and were excluded from the study. A total of 119 participants were
included in the study. The mean age of the study participants was 32.2 ± 7.9 years. Most
of the participants were males (n = 80/119, 67.2%), Saudi nationals (n = 79/119, 66.4%),
having age 20–30 years (n = 65/119, 54.6%), had Bachelors in Pharmacy (B. Pharmacy)
degree (n = 87/119, 73.1%), working as an employee (n = 96/119, 80.7%), in chain pharmacy
setup (n = 87/119, 71.4%), resident pharmacists (n = 88/119, 73.9%), and had 1–5 years of
work experience (n = 52/119, 43.7%). Detailed demographic features of the participants are
shown in Table 1.

Table 1. Demographic characteristics of the study participants (N = 119).

Variables Frequency (%)

Gender
Male 80 (67.2)

Female 39 (32.8)

Age
20–30 years 65 (54.6)
31–40 years 40 (33.6)
>40 years 14 (11.8)

Nationality
Saudi 79 (66.4)

Non-Saudi 40 (33.6)

Qualification
Bachelors in Pharmacy 87 (73.1)

Doctor of Pharmacy 23 (19.3)
MPhil/MS 6 (5)

Ph.D. 3 (2.5)
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Table 1. Cont.

Variables Frequency (%)

Level of training
Resident (Pharmacist) 88 (73.9)

Associated Consultant (Senior Pharmacist) 13 (10.9)
Consultant 18 (15.1)

Work experience
≤5 years 59 (49.6)

6–10 years 37 (31.1)
11–15 years 13 (10.9)
>15 years 10 (8.4)

Type of community pharmacy
Chain Pharmacy 85 (71.4)

Independent pharmacy 34 (28.6)

Average prescriptions filled per day
<50 62 (52.1)

51–100 30 (25.2)
>100 27 (22.7)

Pharmacy ownership
Employee 96 (80.7)

Owner 23 (19.3)

3.2. Involvement of Community Pharmacists in Public Health Services

The current study broadly categorized CPs’ participation into five major categories,
i.e., lifestyle modification, screening services, awareness and counseling, drug-related
information, and miscellaneous public health services. A total of 17 public health services
were classified under the aforementioned categories, in Table 2, assessing the involvement
of community pharmacists in public health services. The most practiced public health
service in Al-Jouf was the provision of drug-related information, i.e., the provision of
written information on drug use by pharmacists, whereas, the least practiced was the
involvement in screening services.

The majority of the participants (n = 109/119, 91.6%) were aware of the public health
services. Most of the participants were involved in at least one public health service
(Table 2). Of 119 community pharmacists, majority were involved in providing drug
use-related information (n = 114/119, 95.8%), counseling patients while dispensing medi-
cations (n = 108/119, 90.8%), referral of patients to government hospitals (n = 98/119,
82.4%), and creating awareness and counseling regarding vaccination/immunization
(n = 96/119, 80.7%). Additionally, many CPs were involved in lifestyle modification
and prevention of diseases such as screening for hypertension (n = 89/119, 74.8%) and
weight management (n = 87/119, 73.1%). While the least (n = 87/119, 68.1%) were involved
in screening for dyslipidemia, physical activity promotion (n = 81/119, 68.1%), and counsel-
ing of married couples while initiating treatment for sexually transmitted diseases (STDs)
(n = 81/119, 68.1%).

Significant association of socio-demographic factors with public health services has
been observed (Table 3). Identification of health-related risks in the community was prac-
ticed more by males (n = 56/91; 61.5%; p-value: 0.021) as compared to female pharmacists.
The practice of certain public health services such as smoke cessation (n = 51/85; 60%;
p-value: 0.027), healthy eating (n = 51/84; 60.7%; p-value: 0.026), screening for hyperten-
sion (n = 44/89; 49.4%; p-value: 0.024), and screening of infectious diseases (n = 41/82;
50%; p-value: 0.017) was more among young pharmacists between age 20–30 years. Saudi
nationals were more involved in smoking cessation (n = 62/85; 72.9%; p-value = 0.020),
immunization (n = 68/96; 70.8%; p-value: 0.049), counseling regarding contraception and
ECP pills (n = 68/94; 72.3; p-value: 0.016), and the identification of health-related risks in the
community (n = 67/91; 73.6%; p-value: 0.005). Participants with bachelor degrees tended
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to be more involved in smoke cessation (n = 64/85; 75.3%; p-value: 0.023) as compared
to those pharmacists with higher degrees. Work experience of an average of 1–5 years
(n = 39/82, 47.6%; p-value = 0.013) was found to be associated with screening of infectious
diseases. Moreover, CPs working in chain pharmacies were significantly associated with
screening for hypertension (n = 58/89, 65.2%; p-value = 0.010). Those who were employ-
ees in community pharmacies were more involved in screening of infectious diseases
(n = 60/82; 73.2%; p-value: 0.002), counseling regarding STDs (n = 60/81; 74.1; p-value:
0.007), promoting AMSP (n = 59/82; 72%; p-value < 0.001), identification of health-related
risks in the community (n = 69/91; 75.8%; p-value: 0.014), and referral to a government
hospital (n = 75/98; 76.5%; p-value: 0.012) as compared to those pharmacists who owned
pharmacies. The CPs filling less prescriptions (<50 per day) were significantly involved in
smoke cessation (p-value: 0.038), physical activity promotion (0.005), and counseling while
dispensing medication (n = 52/108; 48.1%; p-value: 0.023).

Table 2. The extent of involvement of community pharmacists in public health services (N = 119).

Public Health Services Yes
n (%) *

No
n (%)

Lifestyle modification

Weight management 87 (73.1) 32 (26.9)

Smoking cessation 85 (71.4) 34 (28.6)

Physical activity promotion 81 (68.1) 38 (31.9)

Healthy eating 84 (70.6) 35 (29.4)

Screening services

Screening for diabetes 83 (69.7) 36 (30.3)

Screening for hypertension 89 (74.8) 30 (25.2)

Screening for dyslipidemia 81 (68.1) 38 (31.9)

Screening of infectious diseases 82 (68.9) 37 (31.1)

Awareness and counseling

Vaccination and immunization 96 (80.7) 23 (19.3)

Counseling regarding treatment for sexually
transmitted diseases (STDs) 81 (68.1) 38 (31.9)

Counseling on emergency and other
contraception pills 94 (79) 25 (21)

Drug-related information

Counseling while dispensing medications 108 (90.8) 11 (9.2)

Providing written information on drug use 114 (95.8) 5 (4.2)

Personalized follow-up or private consultation 92 (77.3) 27 (22.7)

Promote antimicrobial stewardship programs 82 (68.9) 37 (31.1)

Miscellaneous Public Health Services

Assessment to identify the health-related risks
in community 91 (76.5) 28 (23.5)

Referral to government hospital 98 (82.4) 21 (17.6)
* n = frequency.
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Overall, pharmacists of male gender, of 20–30 years of age, majorly Saudi nationals,
having a bachelor of pharmacy degree and work experience of 1–5 years, working in chain
pharmacies as employees, and filling <50 prescriptions per day were significantly involved
in the provision of public health services.

On the contrary, the training level of CPs was not linked with any public health service.
In other words, the public health services such as weight management, screening of diabetes,
screening for dyslipidemia, providing written information on drug use, and personalized
follow-up or private consultation were not statistically linked with any demographic
characteristic of CPs.

3.3. Barriers in Providing Public Health Services

Fourteen items were included in the present study that were potential barriers for
pharmacists in delivering public health services (Table 4). All of the items in barriers
reported mean scores greater than three. The highest ranked barrier reported that hindered
CP’s involvement in public health services was “patients do not give time for such services”
(RI = 0.812; Mean score = 4.06 ± 0.85; 79%) followed by “lack of coordination with other
healthcare professionals” (RI = 0.802; mean score = 4.01 ± 0.85; 76.5%), “lack of access to training
programs on public health” (RI = 0.802; mean score = 4.01 ± 0.89; 75.6%), and “shortage of
pharmacy assistants or technicians” (RI = 0.797; mean score = 3.98 ± 0.98; 78.2%). However,
the lowest ranked barrier reported by CPs was a “lack of confidence in my ability/level of
information acquired by practicing pharmacists” (RI: 0.748; mean score = 3.74 ± 1.15; 68.1%).
The second lowest ranked barrier was “patients generally have more urgent medical conditions”
(RI: 0.751; mean score = 3.76 ± 0.88; 68.9%). The third lowest ranked barriers were “lack
of financial compensation” (RI: 0.761; mean score = 3.81 ± 1.00; 68.9%) and “lack of patient
demand for these services” (RI: 0.761; mean score = 3.81 ± 0.91; 64.7%). The male gender tends
to agree more with the barriers to involvement as compared to the female gender (Table 4);
however, this gender association is not statistically significant. The association between the
level of training of CPs with the perceived barriers was statistically significant. Resident
pharmacists tend to agree that lack of clinical tools (n = 69/91; 75.8%; p-value: 0.041) and
lack of coordination with other healthcare professionals (n = 667/91; 73.6%; p-value: 0.041)
were the main barriers to the CPs involvement in public health services.
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3.4. Preparedness of Community Pharmacists towards Public Health Services

The willingness of pharmacists to incorporate themselves into public health services
was assessed using six statements. All of the items corresponding to the preparedness of
CPs reported mean scores greater than four for the majority of the statements, indicating
a good level of preparedness of CPs (Table 5). A higher proportion (79%) of participants
reported a positive attitude by agreeing that pharmacists in general are willing to provide public
health services, supplementing with the mean score of 4.19 ± 0.78, indicating a satisfactory
level of preparedness. Association of gender with the preparedness of CPs’ involvement
was more in the male gender as compared to the females (Table 5); however, this gender
association is not statistically significant. There was an association between the level of
preparedness and level of training of CPs (p-value: 0.037). Resident pharmacist indicated
higher levels of preparedness (n = 57/79; 72.2%) where majority of them agreed that their
pharmacies are prepared to provide public health services.

Table 5. Preparedness of community pharmacists towards public health services and their association
with gender and level of training of community pharmacists (N = 119).

Statement
Mean Score a

(Mean ± SD)

Percentage Agreement b

n (%)
p-Value **

Total
Gender

p-Value *
Level of Training of CP

Male Female RP SP C

I feel that I have enough clinical
knowledge to provide public

health services
4.07 ± 0.89 87 (73.1) 61 (70.1) 26 (29.9) 0.279 63 (72.4) 8 (9.2) 16 (18.4) 0.195

I feel that I have enough clinical
experience to provide public

health services
4.03 ± 0.78 91 (76.5) 64 (70.3) 27 (29.7) 0.250 66 (72.5) 9 (9.9) 16 (17.6) 0.363

My pharmacy is currently
prepared to provide public

health services
3.87 ± 0.93 79 (66.4) 55 (69.6) 24 (30.4) 0.536 57 (72.2) 6 (7.6) 16 (20.3) 0.037

I think pharmacists in general
are willing to provide public

health services
4.19 ± 0.78 94 (79) 64 (68.1) 30 (31.9) 0.811 68 (72.3) 10 (10.6) 16 (17) 0.535

I have sufficient references to
provide public health services

in daily practice
4.02 ± 0.94 90 (75.6) 60 (66.7) 30 (33.3) 1.000 65 (72.2) 9 (10) 16 (17.8) 0.340

I am satisfied with my role as
community pharmacist 3.95 ± 1.01 86 (72.3) 57 (66.3) 29 (33.7) 0.829 59 (68.6) 12 (14) 15 (17.4) 0.086

CP: community pharmacist, RP: resident pharmacist, SP: senior pharmacist, C: consultant pharmacist, SD:
standard deviation; a Mean score ± SD on Likert scale: strongly disagree = 1; disagree = 2; neutral = 3; agree = 4;
strongly agree = 5; b Percentage agreement response is the summation of agree/strongly agree options; * p-value
obtained from chi-square test showing an association between strategies and gender; p-value < 0.05 is significant;
** p-value obtained from chi-square test showing an association between strategies and level of training of
community pharmacists.

3.5. Strategies to Enhance the Public Health Role of Community Pharmacists

There were seven proposed strategies to enhance the role of CPs in public health
services (Table 6). The majority of the pharmacists agreed that “empowerment through
education and awareness” (n = 100/119; 84%), teaching the use of new technologies (n = 99;
83.2%), and teaching macro-level public health activities (n = 99/119; 83.2%) will be the most
effective techniques in improving the role of CPs in public health. The association of
gender with strategies to improve CPs role was significant for the teaching of macro-level
public health activities strategy, with the male gender agreeing more than the female gender
(n = 71/99; 71.7%; p-value: 0.034). However, there is no significant association between the
training level of CPs and their agreement to strategies for the enhancement of the future
role of pharmacists.
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4. Discussion

The current study is the first of its kind, assessing the outreach of community phar-
macists in public health services in Al-Jouf, a remote region in Saudi Arabia with limited
access to healthcare facilities. The findings of the present study documented that the
majority of the registered pharmacists working in such remote vicinity had a good level
of understanding of public health services. Overall, these findings reflect the shift from
traditional compounding and dispensing services towards extended roles of community
pharmacists in public health. These findings were in line with the studies conducted across
the globe [2,20,21]. Previously conducted studies in Saudi Arabia also coincide with these
findings [22]. However, there is a dearth of actual data from other remote regions, as the
majority of the studies were from big cities. Additionally, this study evaluated the level and
extent of preparedness of pharmacists to extend their roles in achieving the Saudi Vision
2030, not only in metropolitan cities but all over the country.

Interestingly, most of the pharmacists were aware of public health services in the
current study. This adequate awareness of pharmacists regarding public health services
at the community level corroborates with the findings of studies conducted in Pakistan,
Scotland, and Nigeria reporting 99%, 90%, and 80% awareness, respectively [16,18,20,23].
Outcomes of the present study were more inclined toward CPs’ role in the provision of drug
use-related information, patient counseling while drug-dispensing, and creating awareness
regarding vaccination. These are similar to other previously conducted studies in Malaysia
and Pakistan [16,24]. On the contrary, it is pertinent to note that in developed nations, CPs
were more likely involved in screening and lifestyle modification services, including screen-
ing of chronic diseases such as diabetes and hypertension [25–30]. Additionally, screening
for dyslipidemia was considerably low in the present study but still did not corroborate
with the studies conducted in Pakistan and Canada, in which extremely low (i.e., 4.8% and
6.5%, respectively) number of CPs were practicing dyslipidemia screening [16,31].

Despite the awareness of pharmacists in public health services, the majority were
not involved in the provision of certain services, particularly in lifestyle modifications to
prevent diseases and improve patient health outcomes. This lack of involvement is an
indication that factors are hindering the provision of these services. To overcome these
barriers, various strategies will need to optimize the outcome and further enhance CPs’
role in public health services. The most eminent and highest-ranked barrier reported in
this study indicated that patients have insufficient time to avail these services offered by
the CPs, aligning with the results of the previous study [16]. Moreover, these findings
highlight the fact that the highest ranked barrier is not due to the inefficiency of CPs,
but due to the lack of time patients have to avail the expert opinion on drugs and health
related issues of the pharmacists. This could also be due to unawareness of the general
public about the significance and potential benefits of pharmacist-led counseling to achieve
health goals. To eradicate this barrier, awareness campaigns and promotional techniques
regarding counseling by pharmacists would immensely help the end-user. Our study also
documented similar strategies to be the most effective, i.e., awareness and educational
campaigns similar to those recommended in studies conducted in Australia, USA, and
Pakistan [16,32,33].

The current study identified that there is insufficient communication with other health-
care professionals as the 2nd highest-ranked barrier. These findings are in agreement with
the results of previously conducted studies in Indonesia, Canada, and Pakistan [16,34,35].
Promoting collaboration of pharmacists with other healthcare professionals via the intro-
duction of mandatory training sessions and ward rounds (if working at hospital levels), via
telecommunication (providing information about the nearby hospitals and clinics) to bridge
the gap will help in eradicating this miscommunication. This strategy will eventually lead
to improved patient care by integration of CPs in the system [16,33]. Another significant
barrier was highlighted in the current study was lack of appropriate training programs
that need to be organized to update the knowledge and skills of the pharmacists working
in community setups. The similar results have been reported by other studies [16,34,35].
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On-job training sessions, conferences, and online training sessions must be organized
by pharmacist working in public and private sectors, keeping in mind the continuous
recurrence of COVID pandemic waves. However, the present study reported a statisti-
cally significant association of resident pharmacists with the reporting of this barrier. This
might indicate that at the residency level, resident pharmacists have limited or no access to
healthcare professionals. For this reason, CPs must be trained and provided access to form
liaisons with other healthcare workers. A interdisciplinary training program will also help
to eradicate this barrier.

Less number of pharmacy assistants or pharmacy technicians was identified as third
most reported barrier. This indicated that due to increased workload, CPs are unable to
participate in public health services, and their role is limited to traditional services. These
findings are in line with a survey conducted in Nigeria [36]. Contrarily, it does not coincide
with a study conducted in Pakistan that does not recognize the shortage of technical
staff [16]. These results necessitate a dire need to have pharmacy technicians according
to the workload of the pharmacies. In this context, the health authorities can design
framework to determine the number of pharmacy technicians required by a pharmacy
in order to facilitate the pharmacists for public health services. This barrier is frequently
reported by male and resident pharmacists in this study. However, this could be due to the
higher number of male participants in our study.

Regarding the preparedness of CPs to get involved in provision of public health
services, this study indicated a satisfactory level of willingness and positive attitude of CPs
toward their involvement in public health services. These results corroborate with previous
studies conducted in China, USA, Pakistan, and Nigeria [16,37–39] where CPs showed
positive attitudes and preparedness for public health services. These findings reflected that
CPs have adequate clinical experience which could be no obstacle in the provision of public
health services, resonating with their competency. However, the resident pharmacists were
significantly more inclined, and they were currently prepared to provide public health
services. On the other hand, there was no statistically significant association between
gender and level of preparedness for public health services.

Current study also evaluated plausible strategies that would enhance the involvement
of CPs in public health services. Empowerment through education and awareness was
the most recommended strategical technique recommended by the CPs. These recom-
mendations are similar to other studies conducted in various parts of the world. Other
popularly documented strategies by CPs included incorporating teaching and training
sessions demonstrating the use of new technologies at macro-level public health activities,
hence, extending and enhancing the role of community pharmacists. Interestingly, the fe-
male gender tends to be significantly associated with the encouragement of the introduction
of new technologies at the macro level.

It is important to note that Saudi pharmacists were almost double in proportion as
compared to non-Saudi pharmacists that might be a possible reason for efficient delivery of
the public health services in this study. Previous studies have indicated that expats being
unaccustomed with the culture and having language barrier are less involved in public
health services. Contrary to the previous studies, current findings highlighted that a major
proportion of the CPs were employees rather than self-employed as compared to a previous
survey in KSA where the majority were owners and hence more business-oriented than
patient-centered [40]. However, it was consistent with the findings of a study conducted in
Pakistan where 84.8% of pharmacists were working as employees [16]. These two factors
could be linked to the difference in public health services provision to such an extent in a
remote area such as Al-Jouf. Furthermore, it is pertinent to note that various other factors
may limit and facilitate the provision of public health services in community pharmacies
that are not ascertained by the current study such as lack of updated knowledge and
skills, lack of recognition, trust on CP’s knowledge and skills at the patient level, and
inaccessibility to the medical records of patients.
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4.1. Recommendations for Stakeholders

The fact is acknowledged that the Ministry of Health of Saudi Arabia is in the continu-
ous process of updating the regulations regarding the provision of public health services
at the community level [30]. However, to achieve the Saudi Vision 2030, implementation
needs to be expedited. Pharmacists working at the community level must be well equipped
in every aspect such as updated medical, pharmaceutical, and clinical knowledge, com-
petitive skills, proper professional qualification, and good managerial skills to subdue
perceived barriers with a proper sense of responsibility. However, currently, the Saudi
health authorities have a paucity of working guidelines in place for community pharmacists
to diligently carry out their recommended duties [41]. Hence, there is a dire need at the
policy making and implementation level. The policymakers such as the Ministry of Health,
Saudi Food and Drug Authority (SFDA), Saudi Pharmaceutical Society (SPS), Saudi Patient
Safety Center (SPSC), and other Pharmacists associations in the country should collaborate
and achieve the standard operating procedures (SOPs) being practiced worldwide [42–44].
Continued medical education, periodic training sessions, and refresher on-job courses must
be designed, conducted, and made mandatory for practicing by relevant professional orga-
nizations to help the CPs remain up-to-date and efficient in performing their roles [30,45,46].
If implemented at national level, CPs services will be standardized and eventually will
help to achieve the Saudi Vision 2030 efficiently. These findings also encourage global
pharmacist organizations to focus on extended roles of CPs. Pharmacists led public health
services should be integrated into pharmacy curriculum and residency programs. There is
a need of collaboration between public health and pharmacy organizations at global level.

4.2. Limitations and Strengths of the Study

The present study is limited by a smaller sample size due to the limited pharmacies
in Al-Jouf, which could be a potential bias, followed by the COVID pandemic still being
present and possibly fewer pharmacists working at the time of data collection. Additionally,
there is a strong probability that the pharmacists who participated in the study could be
different and respond differently from those who did not participate, i.e., as only pharma-
cists in Al-Jouf pharmacies were approached. Moreover, a convenient sampling technique
was used for data collection, which limits the generalizability of the findings. Furthermore,
even though the association between the variables might exist, due to the cross-sectional
study design, we were unable to establish causal inferences. This study was conducted in a
single region and might not be extrapolated to other regions having varying CPs’ practicing
cultures. Additionally, the recruited participants may have the bias of being part of the
population who was less inclined to participate in such activities. Nevertheless, this study
is strengthened by being the first representation of the estimation of CPs’ participation in
public health services in the Al-Jouf region in Saudi Arabia. Furthermore, previous studies
did not compile and discuss data of both Saudi nationals and non-Saudi nationals, which
is another strength of this survey.

4.3. Implications of the Current Study for Practice

The motivators to improve the participation of CPs in public health services might
include incentives and rewards, which could be vital for the shift towards patient-oriented
practice at the community pharmacy level [47]. Furthermore, there is a need to conduct
qualitative analysis in the future to better evaluate the specific factors influencing the
participation of community pharmacists towards public health services, both barriers and
facilitators. Specifically, the current study will improve health outcomes by enhancing
CPs’ role in remote regions with meager health services and restricted access to them,
such as Al-Jouf. Making strategies to overcome these barriers is the utmost need of the
hour and the responsibility of concerned health authorities to substantiate the role of
pharmacists working in community pharmacies regarding participation in public health
services. Furthermore, the findings of this study can be contemplated for various similar
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regions like Al-Jouf. These outcomes will also help in increasing general clinical pharmacy
services and specialized ambulatory care services [11].

5. Conclusions

The present study underscored the adequate involvement of pharmacists in pub-
lic health services in remote regions of the KSA. Study recruits reflected a higher and
satisfactory inclination towards future participation in current and expanding practices.
Additionally, continued education will prove to be beneficial in further involvement of
pharmacists in the activities in which they were less likely to be involved currently. Further-
more, pharmacists should self-participate and play a proactive role for the betterment of
their profession and enhancement of their role. Moreover, further studies will be required
to evaluate the outcomes of the recommended strategies provided in the current study to
further enhance the role of community pharmacists. Finally, policies should be in place
and strategies to implement these policies and integrate pharmacists in more clinical and
public health roles should be expedited by the relevant health authorities.
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Abstract: (1) Background: Continuous growth in pharmaceutical expenditure indicates the need
for more advanced pharmacoeconomics evaluations to optimize healthcare outcomes and resource
allocation. This study assesses the extent to which accredited pharmacy colleges in the United
States cover pharmacoeconomics content within the didactic curriculum of their Doctor of Pharmacy
(PharmD) programs. (2) Methods: We conducted a systematic search of the websites of accredited
professional-degree programs in pharmacy schools located in the United States to identify perti-
nent content related to pharmacoeconomics. (3) Results: Out of 141 pharmacy programs, a total
of 111 programs of varying sizes were found to have publicly accessible information regarding
the content of their pharmacoeconomic curricula on their websites. All these programs required
the inclusion of pharmacoeconomics content in their curricula. An examination of course syllabi
revealed that the goals and descriptions were broad, aiming to provide students with an introductory
understanding of the principles of pharmacoeconomics. The number of credit hours allocated to phar-
macoeconomics education ranged from one to seven across the programs. The approach to delivering
pharmacoeconomics content varied among the programs. (4) Conclusions: Advanced knowledge
of the principles of pharmacoeconomics must be an integral component of all PharmD curricula to
prepare pharmacists to assess the rational use of pharmacy products and services, improve clinical
outcomes, and mitigate healthcare expenditures.

Keywords: pharmacoeconomics; pharmacy education; teaching; health outcomes research; United States

1. Introduction

Pharmacoeconomics is a sub-discipline of health economics that focuses on the eco-
nomic evaluation of pharmaceutical products, treatments, and healthcare interventions [1].
It involves the application of economic principles and methods to assess the value, effi-
ciency, and outcomes associated with various healthcare interventions, particularly in the
context of pharmaceuticals [2].

The major topics involved in pharmacoeconomics include cost-effectiveness, cost-
minimization, cost-utility, and cost-benefit analyses. It was not until the emergence of
“evidence-based” medicine that notable advances were achieved in the use of pharmacoeco-
nomics to identify, measure, and compare the costs and consequences of pharmaceutical
products and services. Advances in new technologies have led to an exponential increase
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in competing treatments for a wide range of diseases [3,4]. Consequently, healthcare use
and expenditures have gradually increased. Due to changing demographics and rising
healthcare costs, the United States government has emphasized the need for enhanced
value evaluation in healthcare spending; hence, the United States has adopted various
strategies to control rising healthcare expenditures [5,6], focusing on medication costs
as a significant target for potential savings. Furthermore, pharmaceutical companies in
the United States have been required to submit economic studies on the implications of
introducing new drugs to the Food and Drug Administration (FDA) [7].

As value-based care becomes increasingly relevant in patient care, pharmacoeconomics
continues to gain prominence within the clinical setting [8], yet the subject occupies an
uncertain place within professional pharmacy programs [9–11]. Rascati and colleagues
conducted a study examining the extent of pharmacoeconomics education provided dur-
ing the 1996–1997 academic year [9]. Of the 79 schools surveyed, 63 (80%) provided
pharmacoeconomics education at the BS and/or PharmD level. Subsequent surveys con-
ducted in 2007 and 2013 found that, while pharmacoeconomics education is provided
in nearly all United States pharmacy programs, there is variation in the topics covered
and in teaching hours [10,11]. Given that these studies are dated, there is currently a lack
of information regarding the content of pharmacoeconomics taught within the current
PharmD curriculum in United States-based pharmacy programs. Meanwhile, accreditation
bodies, educational councils, and professional pharmacy organizations have consistently
promoted pharmacoeconomics education and knowledge within the curricula of United
States-based pharmacy programs for several years. The 2016 Accreditation Council for Phar-
macy Education (ACPE) outlined the required elements of the didactic PharmD curriculum,
including the following description of pharmacoeconomics as the “application of economic
principles and theories to the provision of cost-effective pharmacy products and services
that optimize patient-care outcomes, particularly in situations where healthcare resources
are limited“ [12]. Since 2010, the North American Pharmacist Licensure Examination has
consistently included pharmacoeconomics competency statements [10,13]. Previously, the
International Society for Pharmacoeconomics and Outcomes Research (ISPOR) Educators’
Toolkit Task Force provided valuable teaching resources for pharmacoeconomics educators.
In 2020, ISPOR introduced the ‘New Competencies Framework for Health Economics and
Outcomes Research Professionals’ [14], which serves as a guide for academic curricula,
fellowships, and continuing-education programs and for the evaluation of candidates for
health economics and outcomes research (HEOR) career opportunities.

The role of pharmacists has extended beyond medication distribution to promoting
sound and cost-effective drug therapy, enhancing patient outcomes, and contributing to the
overall improvement of healthcare in the community [15–18]. Specifically, with pharmacists’
knowledge of pharmacology, disease, anatomy, drug calculations, dosage, and drug–drug
interactions, integrating pharmacoeconomics knowledge enables them to make informed
therapeutic decisions. The acquisition of knowledge in pharmacoeconomics should allow
pharmacists to assess and compare clinical guidelines, evaluate drug therapy recommenda-
tions, review data from clinical trials, and assess the economic impact of medications [16].
Hence, the potential role of pharmacists in integrating pharmacoeconomics into clinical
practice is paramount [19]. As the healthcare industry experiences continuous innovation,
the responsibilities of pharmacists and their role as pharmacoeconomics experts are also
impacted, affecting the skillset required to adapt to the changing environment. Pharmacy
programs must address the increasingly complex and specialized skills that employers
desire. This study aims to assess the extent to which accredited pharmacy colleges in
the United States cover pharmacoeconomics content within the didactic curricula of their
Doctor of Pharmacy (PharmD) programs.

2. Materials and Methods

We systematically searched the curriculum websites of all 141 United States-based phar-
macy programs holding accredited (full or candidate status) professional-degree programs to
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identify relevant pharmacoeconomics content. Information regarding pharmacoeconomics-
related course descriptions, the number of credit hours, and syllabus content (if available)
were determined for each pharmacy program and abstracted into a database. The data
collection excluded graduate, post-doctoral, and fellowship-training programs, as the study
focused exclusively on the PharmD degree. Our search did not cover elective courses
or syllabi from experiential rotations because our assessment strictly focuses on required
courses in the core curriculum. The location of the pharmacy programs was regionally
classified based on four geographic regions established by the United States Census Bureau:
the Northeast, Midwest, South, and West. Microsoft Excel for Microsoft 365 (Version 2310)
was used to analyze the data [20].

Our study qualifies as a literature review and does not involve human subjects; thus,
it does not require ethical or Institutional Review Board approval.

3. Results

Out of the 141 pharmacy programs included in the analysis, publicly available infor-
mation on pharmacoeconomics content was identified on the websites of 111 programs.
The relevant data from these programs were compiled in an Excel database, alphabetically
listed for ease of reference. Of the included pharmacy programs, 57 (51%) were public insti-
tutions; 54 (49%) were private (Figure 1). Geographically, most of the assessed programs,
41 (37%), were in the South region. Notably, six of the pharmacy programs offered distance
pathways or online PharmD education options.
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Figure 1. Distribution of assessed private and public pharmacy programs by region.

While some information regarding the curriculum was publicly accessible, a smaller
proportion of pharmacy programs made their syllabi available online. Out of the 111 schools
assessed, only 30 syllabi were retrieved from online sources. It is noteworthy, however,
that all the pharmacy programs included in our database required the inclusion of phar-
macoeconomics content within their curricula. Figure 2 shows that pharmacoeconomics
teaching predominantly occurred during the third professional year (n = 55; 51%) and
the second professional year (n = 39; 36%). All the required pharmacoeconomics courses
exhibited similarities in terms of their learning objectives. A comprehensive list of these
learning objectives is outlined as follows:

1. Define pharmacoeconomics;
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2. Identify and determine the relevant costs and consequences associated with pharmacy
products and services;

3. Define the differences between cost-benefit analysis (CBA), cost-effectiveness analysis
(CEA), cost-minimization analysis (CMA), and cost-utility analysis (CUA);

4. Discuss the significance of specifying/selecting perspectives for inclusion in the analysis;
5. Overview the steps involved in conducting a pharmacoeconomic analysis;
6. Critically evaluate current pharmacoeconomics literature;
7. Identify the potential applications of pharmacoeconomics in various pharmacy settings.
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Figure 2. Pharmacoeconomics course occurrence by professional year (n = 107).

Course descriptions across the analyzed syllabi were generally broad and primarily
focused on equipping students with introductory concepts or the principles of pharma-
coeconomics. Nonetheless, there is a comprehensive consensus among several course
descriptions that balancing the cost with the consequences (outcomes) of pharmaceutical
therapies and services is the overarching goal of pharmacoeconomics in PharmD education.

Figure 3 shows that the number of credit hours allocated to pharmacoeconomics
education varied from one to seven. The majority of programs assigned either two credit
hours (n = 54) or three credit hours (n = 45) to pharmacoeconomics topics; yet it is worth
highlighting that those credit hours are not exclusive to pharmacoeconomics and are
distributed among several topics integrated within one course. The amount and nature
of the delivery of pharmacoeconomics or pharmacoeconomics-related content vary be-
tween programs. While most programs offered a required core course solely focused on
pharmacoeconomics, others incorporated pharmacoeconomics alongside related subjects
such as pharmacoepidemiology, population health, and pharmacy administration. Addi-
tionally, in some programs, pharmacoeconomics content was covered within a broader
course encompassing various topics, including pharmacokinetics, pharmacodynamics,
pharmacoepidemiology, and pharmacotherapy related to patient care.

The identified pharmacoeconomics topics were referenced within course descriptions,
and the syllabi were categorized and presented based on 20 emerging topics, arranged in
alphabetical order in Table 1. The majority of syllabi from the reviewed programs covered
various methods of pharmacoeconomics analysis, although only about half (n = 54; 49%) of
the reviewed programs’ syllabi mentioned the application of pharmacoeconomics. There
were various ways to foster and assess students’ learning outcomes in the pharmacoeco-
nomics course. Teaching methods varied and encompassed didactic lectures, guest speak-
ers, videos, research projects, problem-based learning, case studies, and article-critiquing
assignments. Notably, based on the information analyzed, no program that taught phar-
macoeconomics in an interdisciplinary setting was identified. Reading assignments were
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prevalent in the reviewed syllabi, while several featured unique assignments designed
to foster student engagement, ownership of learning, and productive interactions among
peers. Such assignments included research projects, presentations, and group work. In
the reviewed syllabi, skills were not identified as a significant part of the descriptions and
objectives of the pharmacoeconomics courses.
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Table 1. Common topics covered in pharmacoeconomics courses.

1. Costs
2. Cost-benefit analysis (CBA)
3. Cost-effectiveness analysis (CEA)
4. Cost-minimization analysis (CMA)
5. Cost of illness (COI)
6. Cost-utility analysis (CUA)
7. Disability-adjusted life year (DALY)
8. Decision analysis
9. Effectiveness
10. Efficacy
11. Health-related quality of life (HRQOL)
12. Health technology assessment (HTA)
13. Markov model
14. Patient-reported outcomes (PROs)
15. Quality-adjusted life year (QALY)
16. Sensitivity analysis
17. Systematic review
18. Utility
19. Value-based pricing (VBP)
20. Willingness to pay (WTP)

As the sub-discipline of pharmacoeconomics has advanced, an extensive array of
textbooks has become accessible. However, it is worth noting that many excellent pharma-
coeconomics books authored outside the United States are inevitably shaped by the unique
healthcare funding and provision systems of their respective countries. Consequently, their
focus may not always align with the primary concerns and issues encountered in the United
States healthcare system. Most pharmacoeconomics courses (n = 68; 61%) did not explicitly
require a textbook. The courses that did require one were mostly assigned “Essentials of
Pharmacoeconomics” by Karen Rascati [2]. Other courses assigned pharmacoeconomics
chapter readings from other books related to pharmacy research, pharmacoepidemiology,
and drug literature evaluation. Most of these readings are available through compre-
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hensive online pharmacy resources, which several pharmacy schools subscribe to. Other
readings consisted of reports, journal articles, and handouts, which were utilized to provide
real-world pharmacoeconomics applications and to reinforce key concepts.

4. Discussion

A comprehensive literature search uncovered only three studies evaluating application-
based or active learning in a pharmacoeconomics course within the United States PharmD
curriculum [21–23]. Our evaluation of pharmacoeconomics curricula and instructional
methods revealed a shift towards incorporating more active learning approaches; however,
the impact of this shift has yet to be assessed. There are no resources or reports specifying
the expectations of employers regarding pharmacoeconomics competencies in new PharmD
graduates. Based on our professional assessment of the course syllabus, the skills provided
were primarily foundational, especially considering the growing momentum surrounding
pharmacoeconomics methods. Those foundational skills consist primarily of identifying the
determinants of the health economy, different types of pharmacoeconomics evaluations, and
critically analyzing pharmacoeconomics and outcome literature. To equip students with
advanced-level skills, pharmacy programs should consider providing technical resources
and training opportunities that emphasize practical application. Such advanced-level skills
enable students to conduct trial- and modeling-based economic evaluations and indirect
treatment comparisons, perform calculations involved in decision analysis, and engage in
risk adjustment and Markov modeling.

The learning modality of pharmacoeconomics should encompass a combination of di-
dactic training, laboratory training, and experiential learning [22–24]. Experiential learning
is of particular importance as it is one of the most effective ways to enhance pharmacoeco-
nomics education by engaging students through active learning strategies and fostering
collaborations with industry exposure. Active learning sessions incorporate problem-
solving exercises, case discussions, and laboratory activities. By actively participating in
laboratory work, pharmacy students can develop a deeper understanding of the overall pro-
cess involved in conducting pharmacoeconomics evaluation, as outlined by Jolicoeur and
colleagues, which consists of ten steps: (1) defining the problem, (2) determining the study’s
perspective, (3) determining the alternatives and outcomes, (4) selecting the appropriate
pharmacoeconomics method, (5) placing monetary values on the outcomes, (6) identifying
study resources, (7) establishing the probabilities of the outcomes, (8) applying decision
analysis, (9) discounting costs or performing a sensitivity or incremental cost analysis, and
(10) presenting the results, along with any limitations of the study [25]. Through these labo-
ratory activities, students could learn how the results of pharmacoeconomics evaluations
are translated and applied in clinical practice to support decisions in various areas, includ-
ing individual patient treatment, disease management, drug-use guideline development,
and formulary management. Additionally, pharmacy programs can significantly benefit
from establishing educational partnerships with the industry. These partnerships can take
the form of practical experiences or internships, providing students with valuable industry
exposure, bridging the gap between classroom learning and real-world job experience, and
equipping them with advanced skills and the knowledge necessary for successful careers
in pharmacoeconomics.

Pharmacy education standards in the United States have undergone a substantial
transformation, expanding beyond conventional basic science and clinical subjects. In light
of recent developments in pharmacy education and the continuous implementation of
curricular redesigns across these programs, [26–28], educators must formulate curricular
strategies that are in harmony with the emerging trends in the field, which encompass
aspects of pharmacoeconomics. The availability of data and information concerning phar-
macoeconomics education in United States pharmacy programs is limited and needs to be
updated. To accurately assess the current state of pharmacoeconomics education, our study
examined the curriculum content of all accredited pharmacy programs in the United States,
focusing on three key areas: course description, number of credit hours, and syllabus con-
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tent (if available). Specifically, the assessment focused on core required courses rather than
electives or experiential training, aiming to determine the extent to which all pharmacy
students were exposed to pharmacoeconomics content during their PharmD program.
The data we gathered reveal significant variations in the offerings of pharmacoeconomics
programs within the PharmD curriculum, including variations in the number of credit
hours, teaching hours, and the specific year in which the teaching occurred.

While pharmacoeconomics has been incorporated as a compulsory or elective course
in schools or colleges of pharmacy in many countries, the variation observed in phar-
macoeconomics education in the United States has also been noted globally [29,30]. A
literature review examining the global trend of pharmacoeconomics courses in undergrad-
uate pharmacy education revealed significant variability in course content [29]. Similarly, a
study focusing on Eastern Mediterranean region pharmacy schools found a wide range
of classroom hours dedicated to required courses covering pharmacoeconomics-related
topics, varying from 2 to 60 hours among the different schools [30]. The fact that pharma-
coeconomics instruction primarily occurs in the later stages of the didactic curriculum may
provide students with the necessary problem-solving skills to apply pharmacoeconomics
principles in clinical practice and guide clinical and policy decision-making. Since pharma-
coeconomics goes beyond the economic evaluation of medical programs and pharmaceuti-
cal drugs, encompassing recommendations for efficiently utilizing healthcare resources,
pharmacoeconomics knowledge must be reinforced through advanced pharmacy practice
experiences or clinical rotations. Furthermore, because pharmacoeconomics takes a scien-
tific approach to comparing the value of pharmaceutical products and services, its teaching
has the potential to address various issues associated with drug affordability, such as drug
access, medication adherence, patient outcomes, and health disparities.

Educational research within the pharmacy field has consistently demonstrated that
evidence-based teaching and learning strategies positively impact student learning out-
comes [31–33]. The fact that there is a lack of scholarship in teaching and learning (SoTL)
focusing on pharmacoeconomics raises some questions about the priority given to this topic
in pharmacy education. Engaging in SoTL focused on pharmacoeconomics can lead to
evidence-based improvements in teaching practices, curriculum development, and student
learning outcomes in this discipline. These efforts can also foster a culture of continuous
improvement and innovation in pharmacoeconomics education in the PharmD curriculum.
As the adoption of evidence-based instructional strategies becomes more widespread in
pharmacy classrooms and practice, it becomes increasingly important to focus on the teach-
ing and learning of pharmacoeconomics. Furthermore, there needs to be more sufficient
data on PharmD students’ perceptions, motivations, and attitudes toward pharmacoeco-
nomics in the United States. This highlights the need for pharmacy educators to make
increased efforts to assess the impact of students’ behavior and their learning experiences
related to pharmacoeconomics. By examining these factors, educators can gain valuable
insights and further enhance the teaching and learning of pharmacoeconomics to meet
pharmacy students’ needs effectively.

To the best of our knowledge, this is the only recent work that has investigated the
state of pharmacoeconomics education in the United States regarding course objectives,
number of credit hours, and syllabus content. However, our assessment does have some
limitations worth acknowledging. First, several pharmacy programs did not publicly have
their curriculum information posted on their main website, preventing us from assessing
those programs. We did not contact the school representatives of such programs to obtain
information regarding aspects of their curricula that were not accessible online. Second,
our search methodology focused solely on identifying pharmacoeconomics-related content,
meaning we may have missed other courses that cover concepts related to pharmacoeco-
nomics but do not explicitly mention them. It is important to consider these limitations
when interpreting the findings of our study. Future research could explore additional
sources or methods to gather comprehensive data on pharmacoeconomics education in the
United States, addressing these limitations and providing a more comprehensive under-
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standing of the current state of pharmacoeconomics education. In future investigations, it
would be crucial to longitudinally assess student learning and retention within the realm
of pharmacoeconomics.

5. Proposed Recommendations

Taken individually, the results of this review lack the conclusive evidence needed
to guide the comprehensive development or revision of a detailed plan for thoroughly
integrating pharmacoeconomics into a pharmacy curriculum. Nonetheless, the results do
point to essential principles that should be considered when educating pharmacy students
to actively engage with pharmacoeconomics. They are as follows:

• The extensive implementation of problem-based learning in pharmacy schools offers
a valuable opportunity for the seamless integration of pharmacoeconomics education
across the curriculum. This integration will allow students to appreciate the sub-
ject’s significance in clinical practice and its fundamental role in shaping healthcare
decision-making.

• Teaching needs to ensure that pharmacy students appreciate the relevance of learning
the skills required to critically evaluate the effect of different healthcare interventions
on patients. One way to accomplish this task is to introduce the concepts related to
pharmacoeconomics early in the pharmacy curriculum and to build on and reinforce
these concepts throughout the rest of the curriculum. The literature suggests that early
one-off training is linked with poor knowledge in the long term [34,35]. When students
are introduced to pharmacoeconomics and acquire related skills during their early
years of PharmD education but do not continue to engage with this topic throughout
the remainder of their training, they not only lose the acquired knowledge and skills
but also any sense of their relevance.

• Reinforce pharmacoeconomics knowledge with relevant, real-world examples from
peer-reviewed articles on topics of interest to students. For instance, learning about an
incremental cost-effectiveness ratio could be embedded within consideration of a peer-
reviewed article reporting the results of a clinical trial of combination antiretroviral
therapy for human immunodeficiency virus.

• Patient cases spanning a diverse range of medical conditions across various practice
settings could incorporate pharmacoeconomics principles. This integration challenges
students to adopt a comprehensive perspective, considering not only the presented
medical condition but also the pharmacoeconomics evidence underpinning treat-
ment decisions.

• Illustrate how pharmacoeconomics and related knowledge/skills are used in daily
pharmacy practice. Examples can be designed to demonstrate that pharmacoeco-
nomics data can inform formulary decisions, aid in the selection or removal of drugs,
and guide the development of practice guidelines aimed at promoting the cost-effective
and appropriate utilization of pharmaceutical products. Other examples can explain
that, in a community pharmacy setting, pharmacoeconomics can be applied by con-
ducting a cost-effectiveness analysis of two common medications used to manage a
chronic condition like hypertension. By comparing the total costs and health outcomes
associated with Drug A and Drug B over a specified period, pharmacists can pro-
vide evidence-based recommendations to patients and healthcare providers, helping
them make informed decisions about the most cost-effective treatment option while
ensuring optimal health outcomes and resource utilization.

• Use of journal clubs in pharmacoeconomics education. Journal clubs are indispensable
assets in pharmacoeconomics education for several fundamental reasons. To begin
with, they serve as catalysts for critical thinking by necessitating students to dissect
and appraise pharmacoeconomics research articles, thereby refining students’ capacity
to scrutinize evidence and make well-informed decisions in clinical practice. Second,
they act as a mechanism to ensure that students continuously stay abreast of the
swiftly evolving realm of pharmacoeconomics, nurturing a culture of lifelong learning.
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Third, these clubs elevate communication proficiencies, empowering students to profi-
ciently elucidate intricate pharmacoeconomic concepts to peers and fellow healthcare
practitioners. Last, they foster collaboration and teamwork, which are indispensable
competencies in healthcare environments that mandate interdisciplinary synergy for
the provision of optimal patient care.

• Implement debates as a means to invigorate discussions on pharmacoeconomics sub-
jects while acquiring proficiency in presentation techniques and critical assessment.
A recent study demonstrated the efficacy of employing debates as an educational
instrument, highlighting their capacity to augment students’ critical thinking abilities
and aptitude for appraising pharmacoeconomics literature [36]. Moreover, the study
reveals that this approach elevates students’ self-assurance in decision-making, en-
hances their critical analysis of evidence, and refines their communication skills for
articulating arguments effectively.

• Students can gain advanced pharmacoeconomics knowledge and skills through com-
prehensive research projects offered within elective courses, capstone experiences, or
summer research internships. These student-led research initiatives offer a unique
opportunity for students to deepen their understanding of pharmacoeconomics, ef-
fectively connecting theoretical concepts to practical applications. These immersive
experiences equip students with essential skills in data analysis, modeling, and the
critical evaluation of healthcare interventions, making them well prepared for future
challenges in the field.

• PharmD students aiming to acquire advanced pharmacoeconomics training beyond
the standard didactic curriculum should have the opportunity to enroll in an ad-
vanced pharmacoeconomics elective. Typically, these electives are standalone courses
that expand upon the foundational pharmacoeconomics curriculum. While intro-
ductory courses introduce students to fundamental pharmacoeconomics analysis
methods, advanced pharmacoeconomics electives delve deeper, covering complex
topics like multiple criteria decision analysis, discrete event simulations, Bayesian
analysis, machine learning methods, artificial intelligence, value-based pricing, and
health technology assessment. Through hands-on projects and case studies, students
gain practical experience in conducting pharmacoeconomics evaluations, interpreting
results, and effectively communicating their findings to stakeholders. These advanced
courses equip future pharmacists with the research skills necessary to navigate the
dynamic pharmaceutical industry and make substantial contributions to evidence-
based practice.

• Tailor the instruction to a suitable level for students, acknowledging the wide-ranging
educational backgrounds and experiences of PharmD students. Consider offering spe-
cialized tutoring sessions for students seeking extra support to ensure comprehensive
support for all students.

• Pharmacoeconomics requires regular educational material updates for several crucial
reasons. First, healthcare landscapes evolve rapidly, with new medications, technolo-
gies, and treatment approaches emerging frequently. Staying current ensures that
students and professionals can apply the latest methodologies and data for accurate
analysis and decision-making. Second, economic factors, such as inflation and chang-
ing healthcare policies, affect cost assessments and pricing strategies, necessitating
adjustments in educational content. Moreover, updating materials fosters continuous
learning and adaptability, enhancing the competency of practitioners in optimizing
healthcare resource allocation and improving patient outcomes, ultimately reflecting
the dynamic nature of pharmacoeconomics in modern healthcare.

• Establishing partnerships between academia and industry presents an opportunity
to advance pharmacoeconomics knowledge within an academic context. Strategies
like internships, industry mentors, on-site visits, and collaborative projects utilizing
shared data are promising initiatives in this regard.
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6. Conclusions

Training in pharmacoeconomics can be valuable for any healthcare professional who
engages with patients and their families or communities. To understand the status of phar-
macoeconomics education in professional pharmacy programs within the United States,
we reviewed catalogs of 111 pharmacy programs. Despite the recognized importance of
pharmacoeconomics in evidence-based care and drug-prescribing processes, our findings
indicate uncertainty regarding the extent to which all pharmacy programs across the United
States dedicate adequate credit hours to balance both the theoretical and practical consid-
erations of pharmacoeconomics in their curricula. The pharmacy profession is quickly
evolving, and today, pharmacists practice not only in traditional settings such as commu-
nity pharmacies and hospitals but also in other settings requiring pharmacoeconomics
knowledge. This requires pharmacy programs that plan to prepare today’s pharmacy
students to meet tomorrow’s healthcare challenges by finding the appropriate balance
between pharmacoeconomics course content, contact hours, and delivery methods that can
meet the needs of students in realizing their future career goals.
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