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Introduction: Mobile health (mHealth) technology–based applications 
provide strong medical health-care support. Applications have an 
important impact as tools to improve the knowledge and support the 
health-care team practice. In this study, an over-the-counter (OTC) 
therapy application was developed based on Clinical Decision Support 
Systems (CDSS). CDSS is a key to improve health-related decisions and 
healthcare delivery. Furthermore, the quality and effectiveness of this 
application were evaluated among community pharmacists.
Methods: The application was designed and developed for 10 topics of 
OTC therapy. After the approval of the expert panel, 40 pharmacists 
affiliated with Tehran University of Medical Science (TUMS) participated 
in this before and after quasi-experimental study. The related scenarios 
and checklists were designed for the ten topics. The participants had 
to manage the scenarios first by their knowledge and then with the 
application. The knowledge and pharmaceutical skills in OTC therapy 
were evaluated based on the obtained scores and the time recorded. The 
quality of the application was evaluated by pharmacists using user version 
of mobile application rating scale (uMARS) questionnaire. To compare 
before/after measurements of parametric and non-parametric data, we 
used the paired t-test and Wilcoxon matched-pairs test, respectively. 
Besides, the variables was compared using Mann-Whitney test. The 
statistical significance was considered at P<0.05. The analyses were 
performed using the statistical software Stata (ver. 13).
Results: All scores after using the application increased, and the 
P-value was not significant. Also, the recorded time was increased 
after the use of the application, and the P-value was not significant. The 
minimum mean scores of the six uMARS questionnaire sections were 
3. It means that acceptable scores were obtained in all sections of the 
questionnaire. The “App quality score” section of the application was 
reported 3.45±0.94. No relationship was found between gender and the 
median score of each section of the uMARS questionnaire.
Conclusion: The OTC therapy application developed in this study will 
help Persian-speaking pharmacists to increase their knowledge and 
pharmaceutical skills.
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Introduction

Every day, millions of people worldwide refer 
to the community pharmacies for their health 

care needs. There is a growing global trend for 
patients to demand over-the-counter (OTC) 
drugs for treatment of their symptoms before 
going to the physician (1). Non-prescription 
therapy is a health-related topic that is being 
debated in most nations right now (2). Because 
community pharmacists are the most accessible 
healthcare experts, their role as counselor and 
prescribers of non-prescription drugs has become 
critical (3, 4). Pharmacists are responsible to 
identify the patient symptoms and give proper 
advice (5). Nowadays, the pharmacist’s role is 
changing from drug dispensing to providing 
drug information and patient care (6). In Iran, 
the role of community pharmacists is not clearly 
described. In fact, most of the pharmacists are 
limited to being involved in prescription filling. 
Although the number of non-prescription drugs 
in Iran is limited, their consumption is overused 
(2). For example, since prescribing any type of 
OTC antibiotics is prohibited according to Iranian 
regulations, antibiotics were administered 
without any prescriptions, and in more than 90% 
of cases, the estimated time for each case was 
less than 60 seconds by the pharmacist (7). As 
usual, obtaining a patient’s history in pharmacy 
is incomplete and unclassified (5), and the 
medication is given to the patient without the 
necessary recommendations in which the lack 
of professional knowledge and skills among 
pharmacists is one of the reasons to provide 
inadequate counseling to patients (8, 9). 

Nowadays, mobile health (mHealth) 
technology has been defined by the World 
Health Organization (WHO) for medical 
and public health practice (10). Applications 
used in health care settings have several 
functions, such as health record maintenance 
and monitoring, information gathering, and 
clinical decision making (11). Research showed 
that pharmacists were enthusiastic about using 
mobile devices as clinical references (e.g., 
UpToDate) to increase the patient care and 
medication safety (12). However, few mobile 
applications were designed to complement the 
pharmaceutical skills of pharmacists (13). By 
searching mHealth applications, we identified 
the most popular online markets such as iTunes 
(14), Google Play (15) and BlackBerry (16) 
via the “Medical” application categories (17) 
and keyword searches (e.g., non-prescription 
medicines, over the counter, OTC therapy, 
pharmacists) and search on databases (PubMed, 
ScienceDirect, MEDLINE, Scopus, Google 

Scholar, Elsevier, Web of science); this was 
conducted on December 2021, but there was 
no application among them based on Clinical 
Decision Support Systems (CDSS) to help the 
pharmacists in OTC management in pharmacies. 

CDSS is designed to provide the users to 
support clinical decision-making and manage 
the patient’s condition (18). According to these 
problems, creating a user-friendly application that 
could help pharmacists obtain a complete history, 
determine referrals, and provide appropriate 
pharmacological and non-pharmacological 
recommendations is required. This study aimed 
to design, develop, and evaluate the effectiveness 
of OTC therapy application to achieve the practice 
change and examine the quality of application 
among a population of Iranian pharmacists who 
work at the pharmacies of Tehran University 
of Medical Science (TUMS) to elucidate their 
knowledge toward non-prescription medicines 
in the community pharmacists.

Methods
This study consisted of two phases, with the 

first phase involving the design and development 
of the application, and the second phase assessing 
the effectiveness of the application in bringing 
about changes in professional behavior before and 
after conducting this quasi-experimental study 
and evaluating the quality of the OTC therapy 
application among community pharmacists 
affiliated with TUMS in Tehran, Iran. The 
study lasted fifteen months from October 
2020 to January 2022. Ethics committee of 
TUMS approved the protocol of the study (IR.
TUMS.TIPS.REC.1400.038). Pharmacists were 
assured that participation in the study and use 
of the application were optional. Moreover, 
using the application for pharmacists was 
free. All information of the pharmacists were 
kept confidential, and the points obtained 
by pharmacists did not have any negative 
consequences on their jobs and financial situation. 

The study included two sampling sections. 
The first section of sampling was done by 
convenience method to assess the effectiveness 
of the application before and after the quasi-
experimental study. The second section of 
sampling was performed to evaluate the quality 
of OTC therapy application. 

 In addition to the data collected through the 
study, other data were collected electronically 
via an application consisting of two parts: i) 
demographic data and professional information 
of pharmacists and ii) user version of 
mobile application rating scale (uMARS)  
questionnaire (19). 
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A. Design and Development of the Application 
(First Phase)

A web-based needs assessment (https://
epoll.pro/) regarding the most popular topics 
of OTC therapy was performed. This survey 
was conducted on the pharmacists, and then ten 
most popular topics were selected. Acne, obesity, 
ocular problems (eye redness and eyelid issues), 
sleep disorders, dermatitis, dysmenorrhea, hair 
loss, headache, burning, and vaginal infections 
were discussed. The OTC therapy of these topics 
was derived according to the latest version of 
OTC therapy textbooks (20-25). The OTC 
drugs list was extracted, and the Food and Drug 
Administration of Iran website (Jun 2021) and 
appropriate algorithms for each topic in the form 
of a decision tree were drawn. The scientific 
content of the algorithms was designed and 
categorized based on taking the patients’ history 
(patients’ demographic information, comorbid 
symptoms, time of the onset of symptoms, 
severity of symptoms, what medication improved 
or did not improve the condition, medical history 
of the patient, history of medications used, 
family history, food or drug allergy, specific 
population (pregnancy, lactation, children, the 
elderly, liver failure, renal failure)), and correct 
referral of patients to the physician and providing 
pharmacological and non-pharmacological 
recommendations. Two other clinical pharmacists 
evaluated and modified the formal and content 
validity of the algorithms initially. The final 
version of the algorithms was then authorized 
by four experienced clinical pharmacists and one 
specialist in information technology. Then, based 
on the designed algorithms, the application was 
developed using Asp.net with a Microsoft SQL 
Server database platform (http://sickness.online-
demo.ir/Login.aspx). The application could be 
used online via personal computer (PC) or mobile 
(Android or iOS). The application was designed 
based on Mobile CDSS to give productive 
administration of information (26). The quality 
of OTC therapy application was evaluated and 
approved by five informatics specialists through 
a mobile application rating scale (MARS) 
questionnaire (27). After applying the changes, 
the final version of the application was approved 
by an expert panel consisting of four clinical 
pharmacy specialists and one informatics expert. 

B. Evaluation of the Effectiveness of the 
Application (Second Phase)

The effectiveness of this application was 
evaluated via the before and after quasi-
experimental study. Therefore, based on the 
method of sampling (convenience method) 

among the pharmacists working in the 
educational pharmacies of TUMS (N=120), only 
60 pharmacists had the inclusion criteria of this 
study. Finally, among 60 pharmacists, only 40 
agreed to participate in the study (Acceptance 
rate=66.66%).

Based on the algorithms and application items, 
related scenarios and checklists were created for 
the ten topics listed above. They were verified by a 
panel of experts. Each checklist was constructed, 
so that the first section contained “taking a 
medical history” and the second section included 
patient treatment by “referring the patient to a 
physician” or offering “pharmacological and 
non-pharmacological advice.” All the designed 
scenarios continued to the end of the path and did 
not immediately end in “referral to physicians”. 

The participants had to manage the scenarios 
first based on their knowledge, and then use 
the application. Before starting the study, the 
pharmacists were completely informed about all 
aspects of the study. We have covered 10 topics 
for OTC therapy, and according to a randomly 
prepared list (by a statistic specialist), the topics 
were numbered one to ten and divided among 
40 pharmacists. Each topic was repeated 4 times 
(each pharmacist reviewed only one scenario). 
They randomly chose the subjects’ diseases 
scenarios (they were totally blinded about the 
scenarios’ topic). 

Two clinical pharmacists who were aware 
of Iran OTC drugs list performed the study 
evaluation. There was a specific checklist for 
every scenario which was used for scoring each 
evaluated pharmacist. The scenario scoring 
method was as follows: score “1” or score 
“zero” was given if the question or point that the 
pharmacists expressed about the scenario was 
correct or incorrect, respectively. Score “-1” 
would be assigned if the recommended medicine 
by pharmacists was not included in OTC 
therapy list of Iran. The first evaluator (clinical 
pharmacist) appeared in the patient role and asked 
the pharmacist to manage the chief complaint 
of the relevant scenario. After the pharmacists 
listened to the case and collected the patient’s 
medical history, they made clinical suggestions 
based on their expertise and without using the 
application. At the same time, another evaluator 
scored the pharmacist’s answers based on each 
scenarios’ related checklist. The scores of “taking 
medical history” and providing “pharmacological 
and non-pharmacological recommendations” 
sections were recorded separately. To avoid bias, 
both clinical pharmacists were regularly present 
for all participants.

In the next step, the pharmacists were asked to 
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manage the same scenarios using the application. 
Therefore, the application setting was described 
for the pharmacist. After getting acquainted with 
the application setting, each pharmacist created 
an account for himself/herself, and each person 
provided his/her own demographic information 
(age, gender) and professional information 
(university of study, year of graduation, work 
experience in pharmacy (year) and history of post-
graduation training OTC therapy) and registered 
them in the user account. Then, the previous 
scenario was repeated, and users responded 
using the application. All conversations and time 
of case management before and after using the 
application separately were recorded to ensure 
proper evaluation. The scores were re-checked 
with the recorded voice.

C. Assessment the Quality of the Application 
(Second Phase)

The sample size was calculated to evaluate 
the precision, considering the accuracy rate equal 
to 80% for the confidence level of 95% and the 
estimation error of 15% value of 28. According 
to the study carried out by Alroobaea et al., for 
evaluating the quality of application, at least 
97% of the defects could be identified by having 
the opinions of 30 users (28). Thus, the same 40 
pharmacies that participated in before and after 
quasi-experimental study were asked to check all 
10 topics in the application over a 30-day period. 
Referral to the application occurred at least 400 
times by 40 users.

To evaluate the quality of the application, 
the survey was carried out using the uMARS 
questionnaire which was translated into Persian. 
The validity of the questionnaire was evaluated, 
and the reliability of the questionnaire was 
estimated using Cronbach’s alpha=0.938 (19, 29).  
The users were asked to rate the application 
after checking all 10 topics using the uMARS 
questionnaire. Each user, only after assessing 
ten topics of application, was allowed to access 
uMARS questionnaire, and there was only one time 
for the users to score the uMARS questionnaire.

The uMARS has 23 items which are 
categorized in 5 sections including: "A section: 
engagement (5 items), B section: functionality (4 
items), C section: aesthetics (3 items), D section: 
information quality (7 items) and E section: 
subjective quality scale (4 items)." Scores of all 
items have a maximal possible value of 5. Each 
section (A-B-C-D-E) is scored on a 5-point scale 
from 1 (“inadequate”) to 5 (“excellent”), with 
more specific descriptors for the response options 
for each question. The distinct component of this 
questionnaire (F section), which consists of six 

questions, assesses the perceived influence of an 
application on the user’s awareness, knowledge, 
orientation, attitudes, and intentions to alter the 
user’s mode of operation, and aids the user in 
searching. Upon completion, seven scores are 
reported, including the mean scores for each 
subscale (A, B, C, D sections), a total mean score, 
a mean subjective quality score (E section) and 
a mean score of app-specific subscale, perceived 
impact section of application (F section). All items 
of F section are ranked 1 (“strongly disagree”) to 
5 (“strongly agree”) accordingly (30).  

Statistical Analysis
The mean and standard deviation (SD) were 

calculated for age, and median (interquartile range 
(IQR)) described the work experience (year). For 
the categorical variables, gender and university of 
study, frequency, and percentage were calculated. 
To compare before/after measurements of 
parametric and non-parametric data, we used 
the paired t-test and Wilcoxon matched-pairs 
test, respectively. Besides, the variables were 
compared using Mann-Whitney test.

The median scores were obtained (N=4 
pharmacist) and the times recorded for each 
scenario management, before and after using 
the application, were compared using Wilcoxon 
matched-pairs test. 

The obtained mean scores and the times 
recorded for all 10 topics by 40 pharmacists before 
and after using the application were compared 
using paired t-test and Wilcoxon sign-rank test, 
respectively. The score of each pharmacist was 
divided by the maximum score that could be 
obtained in the relevant scenario. Besides, for 
scaling the time, each pharmacist’s recorded time 
was divided by the maximum recorded time. The 
scaled numbers were calculated between 0 and 
1. Then, regardless of the scenarios’ subject, 
the scores were compared. Then, the scores 
of different parts of the checklists (“taking 
medical history”, “pharmacological and non-
pharmacological recommendations”) were 
scaled, and the median scores were compared 
before and after using the application with 
Wilcoxon signed-rank test.

The correlation among the years of experience 
and the mean scaled scores before and after using 
the application was measured using the Spearman 
test. The relationship between gender and the 
mean scaled scores was evaluated using Mann-
Whitney test. Mann-Whitney test assessed the 
relationship between gender and the median 
scores of different sections of the uMARS 
questionnaire. Furthermore, the correlation of 
years of experience in pharmacy with the median 
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scores of different sections of the uMARS 
questionnaire was analyzed using the Spearman 
test. The statistical significance was considered 
at P<0.05. The analyses were performed using 
the statistical software Stata (ver. 13).

Results 
Forty pharmacists participated in this before-

after quasi-experimental study cross-sectional 
study. The sample was composed of thirty-one 
(77.5%) females and nine (22.5%) males. Thirty-
three (82.5%) of the pharmacists graduated from 
TUMS. The pharmacy practice experience of 
the participants was from 0 to 27 years, with 
a median of 5 years. 47.5% (N=19) of the 
participants worked less than 5 years. None of 
the pharmacists had a history of post-graduation 
training OTC therapy. 

At the first, data analysis of the obtained scores 
and the times recorded were performed for each 
scenario (subject-oriented) among 4 participants. 
All scores after using the application increased; 

there was no significant difference in the score of 
pharmacists before and after using the application 
(P=0.06) (Table 1). The maximum improvement 
scores after using the application were obtained 
in vaginal infections. Although the recorded time 
was increased after the use of the application, the 
difference was not significant (P=0.06) (Table 2). 

The mean scaled scores of pharmacists 
before and after the use of the application were 
0.27±0.15 and 0.72±0.20, respectively (P<0.001). 
The median scaled times before and after the use 
of application were equal to 150.5 second (101-
203.5) and 411 second (343.5-515.5), respectively 
(P<0.001). 

The scaled scores in different sections of 
the checklist among 40 pharmacists before and 
after the use of the application were compared. 
Median scaled scores after using the application 
in “taking medical history” section changed 
from 0.3 to 0.8, and in “pharmacological and 
non-pharmacological recommendations” section 
increased significantly from 0.11 to 0.76 (P<0.001).  

Table 1: Comparison of obtained score of community pharmacists before and after the use of OTC therapy application for 
each scenario (subject-oriented) (N=40)
Topic * Max 

score
Before use of OTC ¥therapy 

application
After use of OTC therapy 

application
Percentage of 
improvement

P-value****

Median∆ IQR*** Range of 
Scores

Median∆ IQR*** Range of 
Scores

Acne 22 5.5 3-8.5 3-9 13 12.5-17 12-21 34% 0.06
Obesity 19 6.5 3.5-10 2-12 15.5 12-16.5 9-17 47% 0.06
Ocular diseases** 19 5.5 4-10 4-13 15.5 15-17.5 15-19 52% 0.06
Sleep disorders 24 4 1.5-7.5 1-8 15.5 14.5-18.5 14-21 48% 0.06
Dermatitis 17 3.5 2.5-6 2-8 8 7.5-11 7-14 26% 0.06
Dysmenorrhea 23 6 5-9.5 4-13 18 17-18 16-18 52% 0.06
Hair loss 22 7.5 7-9.5 7-11 21 18-22 16-22 61% 0.06
Headache 28 5.5 2-8 1-8 21 14-23.5 7-21 55% 0.06
Burning 18 4 2.5-4.5 1-5 8.5 7-10.5 7-11 25% 0.06
Vaginal infectious 27 6 4-7.5 3-8 25.5 22-27 20-27 72% 0.06
*In each topic N=4; **Redness of the eyes and eyelid disorders; ***Interquartile Range; ****P-value<0.05 is considered significant; 
∆The medians of the obtained scores were compared by using Wilcoxon signed-rank test; ¥Over the counter

Table 2: Comparison of the recorded times (second) for evaluation of scenario by community pharmacists before and after 
the use of OTC therapy application for each scenario (subject-oriented) (N=40)
Topic* Before use of OTC ¥ therapy application After use of OTC therapy application P- value****

Median∆ IQR*** Range of 
recorded times

Median∆ IQR*** Range of 
recorded times

Acne 141.5 121-180.5 110-210 392 309.5-475 295-490 0.06
Obesity 182 79.5-247.5 20-270 443 270-560.5 180-595 0.06
Ocular diseases** 240 150-320 120-340 390 365-457.5 360-505 0.06
Sleep disorders 130 77.5-194 45-238 409 359-489 338-540 0.06
Dermatitis 108 83-153.5 80-177 287.5 222.5-339 180-368 0.06
Dysmenorrhea 193 182-197 173-199 562.5 506.5-634 478-678 0.06
Hair loss 275 229-330 208-360 473.5 401-555 210-575 0.06
Headache 85.5 64.5-125.5 50-159 486.5 479.5-542.5 476-595 0.06
Burning 100 52.5-124.5 20-134 294.5 207-364 174-379 0.06
Vaginal infectious 149.5 111-168.5 90-170 426 366.5-490 331-530 0.06
*In each topic N=4; **Redness of the eyes and eyelid disorders; ***Interquartile Range; ****P-value<0.05 is considered significant; 
∆The medians of the recorded times were compared by using Wilcoxon signed-rank test; ¥Over the counter
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Regarding none of the scenarios requiring 
referring, the referral percentage was reduced 
from 32.5% to 2.5% after using the application.

There was no significant correlation between 
the years of experience and scaled scores 
before (P=0.65, r=0.07) and after the use of 
the application (P=0.50, r=0.10). The mean 
scaled scores of pharmacists before the use of 
the application by was 0.26±0.17 in those with 
working years less than 5, and 0.27±0.14 (P=0.72) 
in those whose working years were more than 5. 
However, after using the application, the mean 
scaled scores of pharmacists was 0.69±0.23 in 
those whose years of experience were less than 
5 and 0.74±0.17 (P=0.58) in the pharmacists with 
an experience of more than 5. 

The relationship between gender and the 
mean scaled scores before and after using the 
application was investigated. The results showed 
that there was no significant difference between 
gender and scaled scores of before and after 
using the application (P-value was 0.20 and 0.72, 
respectively).

The result of uMARS questionnaire for 
10 scenarios which were evaluated by 40 
pharmacists (400 visits) is presented in Table 3. 
Mean scores of uMARS questionnaire sections 
had a minimum of 3. The highest mean scores 
of different uMARS questionnaire sections were 
related to the “Information” section (4.06±0.72) 
and “App perceived impact” section (3.57±0.74). 
In part E, one of the subscales, which was about 

paying for an application, 9 (22.5%) users were 
willing to pay, 14 (35%) were not willing to pay, 
and 17 (42.5%) users might pay.

In Table 4, the relationship between gender 
and the median scores of various parts of the 
uMARS questionnaire was evaluated. There 
was no relationship between gender and the 
median scores of various uMARS questionnaire 
parts. Moreover, the correlation of years of 
experience in pharmacy with the median scores 
of different sections of the uMARS questionnaire 
was investigated. There was only a significant 
correlation between years of experience and 
the median score of the App perceived impact 
(section F) in the uMARS questionnaire (P<0.001 
and r=-0.48). 

Discussion
Given the importance of OTC medicines, a 

pharmacist is expected to have knowledge and 
experience on all OTC products to properly 
recommend to the drugs (31). As stated before, 
the application was created based on CDSS to 
assist the practitioners with decision-making 
and provide a proper approach to improve their 
performance and patient outcomes (32, 33). Using 
the diagnostic decision support systems could 
save the times for practitioners (34). Since we 
do not have an application based on CDSS in 
OTC therapy, this application was designed, 
developed, and evaluated.

The results of our study showed that the time 

Table 3: Evaluation of application quality, subjective score, App perceived impact by community pharmacists via uMARS 
questionnaire (Number of visits=400)	
Sections Items Items names Mean Score Quality
A: Engagement 5 Entertainment; Interest; Customization; Interactivity; 

Target group
3.06±0.85 Acceptable-Good

B: Functionality 4 Performance; Ease of use; Navigation; Gestural design 3.23±0.89 Acceptable-Good
C: Aesthetics 3 Layout; Graphics; Visual appeal 3.01±0.86 Acceptable-Good
D: Information 7 Accuracy of app; Goals; Quality of information; 

Quantity of information;
Visual information; Credibility; Evidence base

4.06±0.72 Good-Great

App quality score 19 All items in above sections 3.45±0.94 Acceptable-Good
E: App subjective 
score

4 Recommendations; Usage; Pay; Rating 3.01±0.76 Acceptable-Good

F: App perceived 
impact

6 Awareness; Knowledge; Attitudes; Intention to change; 
Help seeking; Behavior change

3.57±0.74 Undecided-Agree

Table 4: The relationship between gender and the median scores of different sections of the uMARS questionnaire
P-valueMaleFemaleuMARS questionnaire Sections
0.773.203A: Engagement
0.0633.25B: Functionality
0.5633C: Aesthetics
0.4044.14D: Information
0.453.473.47App quality score
0.3333E: App subjective score
0.453.63.5F: App perceived impact
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required to manage each scenario after using the 
OTC therapy application increased. There are 
several reasons for increasing the consumed time 
after using the application. It is possible that the 
pharmacists with OTC application spent more 
time to take the patient’s history (demographic 
information, age, self or someone else, drug 
history, family history, other signs and symptoms, 
onset and duration of chief complaints, severity 
of signs and symptoms, relieved or aggravated 
factors). They were more motivated to obtain a 
suitable consultation for patient evaluation as a 
result of the application’s classified and coherent 
structure. Perhaps, the lack of experience in 
working with the application or a long time since 
the graduation of pharmacists is the reason for 
the slow use of the application. Another reason 
to increase the consultation time by application is 
that pharmacists without the application could not 
remember all the questions that should be asked 
during the consultation, so without application 
the consultation ended in a shorter time. Although 
there was no relationship between gender and 
the time consumed, the result of Jacobs’s study 
showed that being a female was associated with 
less technology readiness (35). 

However, the main purpose of the study 
was improving the knowledge and skills of 
professional pharmacists in pharmacies. By 
comparing the data recorded in the scoring 
before and after the use of the application, a 
significant increase in the management of OTC 
counseling was shown in all the scenarios. This 
difference was not significant. This result might 
be explained by the small sample size. The data 
of the consumed times and obtained scores were 
scaled to increase the sample size and make 
them comparable. Significant differences were 
achieved after using the application. Comparing 
the years of experience (<5 or ≥5 years) and 
mean scaled scores before and after using the 
application did not show an increase in the mean 
scaled scores. The application could change the 
professional behavior of the pharmacists because 
the scores of different parts of the checklists 
including “taking history” and “pharmacological 
and non-pharmacological recommendation” or 
“referring to a physician” among pharmacists 
regardless of the years of experience after the 
use of the application were increased. These 
differences were significant. This means that 
the application could improve the pharmacist’s 
management, so that they devoted more time 
to the patient for taking complete history and 
giving proper counseling. Moreover, after using 
the application, the percentage (30%) of referral 
to the physician wrongly decreased. On the 

other hand, the application helped the users to 
commensurate the patient’s condition and refer 
or manage the patient. 

The objective of Fernández-Lao et al.’s 
research was to assess the efficacy of a mobile 
learning (m-learning) program as a supplement 
to conventional education for the development 
of ultrasonography and palpation skills in 
the shoulder area among undergraduate 
physiotherapy students. The scores were 
significantly higher in the m-learning group than 
the traditional education group for the majority 
of items in the ultrasound assessment. As to our 
study, the time taken to get reliable skills in both 
groups was assessed. Students in the m-learning 
group spent more time situating the probe to 
collect an ultrasound picture of a particular 
structure because they were more driven to get 
a high score on the ultrasound evaluation (36). 
The systematic review conducted by Free et al. 
assessed the effectiveness of mobile technology 
interventions delivered to behavior change or 
disease management for health care consumers. 
Some trials indicated that receiving a mobile 
phone-based tele-monitoring intervention such as 
medication reminders, text messages, and video 
messages, significantly improved the quality of 
life and cure rates for diseases. However, some 
trials showed that, to date, m-health interventions 
for controlling diseases that have statistically 
significant effects are small and of borderline 
clinical importance. Nevertheless, evidence 
showed that short-term benefits for interventions 
could be clinically significant if sustained (37).

The research by Arnhold et al. investigated 
the usability of a commercially available diabetes 
application and concluded that its primary target 
users, senior diabetics in geriatrics, lacked 
usability (38). This conclusion underscores the 
need for evaluating the efficacy of applications, 
as the efficacy of OTC medication was 
investigated in our research since the evaluation 
of the performance of any information system is 
important for further improvement of that system 
(39). Unfortunately, many m-health applications 
are not evaluated (40, 41), but similar studies 
have used uMARS questionnaire to evaluate the 
quality of the applications (34, 42). The quality 
of the application was evaluated by uMARS 
questionnaire. The uMARS is a reliable, simple, 
multidimensional scale with validated scoring 
instrument of mHealth application quality, 
used to assess the quality of applications for 
management (42). The results of uMARS in 
this study in “Engagement”, “Functionality” 
and “Aesthetics” sections (Part A, B and C) 
were “Acceptable-Good” from the users’ point 
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of view. About “Information” section (Part D) 
“Good-Great” feedback was given. In general, 
“App quality score” section was reported to 
be “Acceptable-Good”. Also, “App subjective 
score” section (Part E) and “behavior change” 
section (Part F) were given values as respectively 
“Acceptable-Good” and “Undecided-Agree”. 

As to the correlation Part F (App perceived 
impact) of uMARS questionnaire in OTC therapy 
application and years of experience, pharmacists 
with less experience in a pharmacy assigned more 
points to Part F. It means that this change was more 
bolded in pharmacists with less experience in 
pharmacy. From a different perspective, however, 
it is possible that more experienced (and older) 
pharmacists were unfamiliar with the application 
and did not answer the questionnaire correctly, 
whereas the younger pharmacists, who are part 
of the Internet generation, were able to better 
understand and use the application and, therefore, 
assigned a higher score to the questions. As 
Kenny et al. evaluated the adoption of m-health 
across generations, many older users do not have 
the ability to make practical and effective use 
of m-health applications, and older adults were 
slower than younger ones as to the use of the 
applications (43). 

User suggestions in the uMARS questionnaire 
were to improve the application graphics and 
adding the other OTC therapy topics in the 
application. In general, in the future, efforts 
should be made to improve the weaknesses of 
the “Aesthetics” and “Engagement” by improving 
the graphical dimension of the application. When 
a user downloads an application, the developer 
has only one chance to get the user’s attention to 
use the application again. If the application does 
not meet the user’s needs, it will be the last time 
for the user to use the application. Therefore, with 
enhancements to graphic dimension, the users’ 
desire to use the program grows and the treatment 
of patients is enhanced (Part F score increases). In 
designing an application, it is crucial to examine 
and explain user requirements and make judicious 
decisions on the features to include.

Limitations 
The lack of coverage of the entire community 

of pharmacists working in urban and non-
university pharmacies (due to time, space, and 
financial constraints) was one of the limitations. 
Moreover, the sample size was small, so each of 
the ten topics were repeated four times (N=40). 

Conclusions
The application developed in this study may 

be helpful to Persian-speaking pharmacists to 

increase their knowledge and pharmaceutical 
skills in OTC therapy in the mentioned 10 topics. 
OTC therapy application helps to categorize the 
information to guide the pharmacists in the above-
mentioned situations. All parts of application 
were accepted by the users, but the graphics 
of application should be improved to be user-
friendly. Considering the effect of OTC therapy 
application, there is a need for policymakers’ 
support to add other OTC topics in the application, 
improve its graphics, evaluate the application in a 
wider population, and distribute the application 
among all community pharmacists in the country.
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