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a b s t r a c t 

Background: Mobile health applications have become essential tools in modern healthcare, enabling pro- 

fessionals to access real-time drug information, clinical guidelines, and patient management resources. 

While globally embraced, the adoption of these apps in resource-limited settings like Palestine remains 

under-researched, particularly among community pharmacists, who are pivotal to the healthcare system. 

Aims: This study explores the perceptions, awareness, and challenges faced by Palestinian community 

pharmacists regarding mobile health applications. It aims to assess the feasibility of integrating these 

tools into their practice to improve pharmaceutical care and patient outcomes. 

Methods: A cross-sectional online survey was conducted in 2023 among community pharmacists in Pales- 

tine. A self-administered electronic questionnaire was distributed via social media, targeting registered 

pharmacists. Data were collected using a structured, validated questionnaire addressing demographics, 

app usage patterns, perceived benefits, and barriers. Descriptive and inferential analyses were performed 

using SPSS® software, with P-values ≤0.05 considered statistically significant. 

Results: The study included 400 community pharmacists, predominantly female (65.8%). Pharmacists fre- 

quently used information resources for verifying drug interactions (89%) and dosages (98%), citing quick 

access to reliable information as a major advantage. Barriers included time constraints (92.3%) and con- 

cerns about patient trust (77.8%). No significant associations were found between demographics (e.g., 

gender, years of experience) and perceptions of app usefulness or trust. A strong positive correlation ( P < 

0.001) was observed between community pharmacists’ support for mobile health applications and their 

perception of the applications’ reliability. This indicates that pharmacists who perceive mobile apps as 

reliable are more likely to support their use in practice. 

Conclusion: Limited app use among Palestinian community pharmacists impacts medication safety, pa- 

tient trust, and care quality. Adopting mobile tools can improve efficiency, reduce errors, and align phar- 

macy practice with modern standards, highlighting the need for future research. 

© 2025 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

I

e

c

d

t

o

f

p

m

H

t

c

c

t

fl

c

h

p

c

h

0

ntroduction 

Mobile health technologies have become integral to mod- 

rn healthcare, offering healthcare professionals tools for clini- 

al decision-making, patient management, and real-time access to 

rug information. 1 , 2 The well-known adoption of smartphones and 

he rapid increase of mobile medical applications (apps) have rev- 

lutionized how healthcare providers access and utilize critical in- 

ormation. 2 These apps support a wide range of functions, from 

roviding clinical guidelines to enhancing disease management, 

aking them essential in improving healthcare outcomes. 3 , 4 
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Globally, the adoption of mobile health apps has been driven by 

heir ability to simplify workflows, improve access to up-to-date 

linical resources, and enhance communication between health- 

are providers and patients. However, the successful integration of 

hese technologies into healthcare systems varies widely, often in- 

uenced by resource availability, infrastructure, user training, and 

ulture. 5–8 

In Palestine, community pharmacists play a pivotal role in the 

ealthcare system, often serving as the first point of contact for 

atients. 9 Despite their essential contributions – such as medi- 

ation dispensing, patient counseling, and drug therapy manage- 

ent – pharmacy practice in Palestine faces significant limita- 

ions. 10 Many pharmacists operate with minimal technological in- 

rastructure, relying on manual processes for inventory manage- 

ent and record keeping. Additionally, the sector is characterized 
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y fragmented practices, where pharmacists must deal with high 

atient demand, unclear prescriptions by illegible handwriting, 

osage double-checks, and price negotiations, often under time 

ressure. 11–13 These challenges hinder the consistent delivery of 

igh-quality pharmaceutical care. 

Mobile health apps offer a potential solution to these chal- 

enges by equipping pharmacists with tools for faster and more ac- 

urate drug information retrieval, improved decision-making, and 

etter communication with patients. 14 , 15 However, their adoption 

n Palestine remains limited. 

While mobile apps have been widely researched and imple- 

ented globally, studies specific to a low-resource setting like 

alestine remain scarce. Insights from countries with similar 

ealthcare constraints suggest that these tools can significantly im- 

rove workflow efficiency, patient outcomes, and service quality. 

owever, the unique socioeconomic and healthcare environment 

n Palestine necessitates local research to explore the feasibility, 

cceptance, and challenges of apps adoption among community 

harmacists. 

This study aims to explore the perceptions, awareness, and 

hallenges faced by community pharmacists in Palestine regard- 

ng mobile health apps. By identifying the barriers to adoption 

nd assessing the feasibility of integrating these tools into practice. 

he findings of this study will contribute to the growing body of 

nowledge on mobile health technologies in resource-limited set- 

ings, offering practical recommendations for the digital transfor- 

ation of community pharmacy practices in Palestine. Hence, en- 

ancing healthcare delivery and patient outcomes. 

ethods 

tudy Design and Setting 

A cross-sectional online survey was conducted over 2 months 

n 2023 to explore the use of mobile medical applications among 

ommunity pharmacists in Palestine. The study employed a quan- 

itative design to gather data on pharmacists’ app usage, patterns, 

nd perceived barriers to integrating mobile applications. The sur- 

ey targeted community pharmacists actively practicing in Pales- 

ine, as they represent a critical link between healthcare systems 

nd patients. 

ampling and Sample Size 

The target population included all registered community phar- 

acists in Palestine, estimated as approximately 40 0 0 community 

harmacists out of 9657 registered pharmacists in Palestine ac- 

ording to the Palestinian Pharmacy Association and Palestinian 

inistry of Health, and around 1078 registered pharmacies in the 

est Bank, Palestine. 16 Using a 95% confidence level, a 5% margin 

f error, and a 50% response rate, the minimum required sample 

ize was calculated as 384 participants using Raosoft®. 17 A total of 

00 pharmacists completed the survey, achieving the target sam- 

le size. Since the survey was distributed openly via social media 

latforms, a response rate could not be calculated. However, the 

chieved sample size ensures adequate representation of the regis- 

ered pharmacists in Palestine. 

ligibility Criteria 

Inclusion criteria: Licensed community pharmacists actively 

orking in community pharmacies in Palestine and able to access 

he survey electronically. 

Exclusion criteria: Pharmacists working outside community 

harmacies, such as hospitals, companies, or academic institutions, 

s well as those not currently practicing. 
2

To ensure that only the target population filled in the question- 

aire, the survey link was distributed exclusively through verified 

harmacist networks and social media groups restricted to licensed 

harmacists in Palestine. Additionally, the questionnaire included 

 screening question confirming participants’ licensure and active 

ractice in community pharmacies. Respondents who did not meet 

hese criteria were excluded from the study, ensuring that only el- 

gible pharmacists participated. 

ata Collection 

Data was collected using a structured, self-administered elec- 

ronic questionnaire designed to be completed online as a Google 

orm®. The survey link was distributed through pharmacist net- 

orks and social media platforms. To ensure wide participation, 

eminders were periodically shared over the 2-month data col- 

ection period. Participation was entirely voluntary, and responses 

ere collected anonymously to protect participant confidentiality. 

uestionnaire Development and Validation 

The questionnaire was developed based on a comprehensive re- 

iew of relevant literature and insights from previous studies on 

obile health applications in pharmacy practice. 

The questionnaire was designed to comprehensively explore 

arious aspects of pharmacists’ demographics, practices, and per- 

eptions regarding mobile health applications. It began with a sec- 

ion on demographic characteristics, gathering essential informa- 

ion such as gender, age, academic qualifications, and years of pro- 

essional experience. This foundational data provided context for 

nalyzing subgroup differences and identifying trends within the 

ample. 

Subsequent sections focused on pharmacists’ practice and infor- 

ation sources, examining the types of drug-related inquiries they 

requently encountered and the resources they relied on to address 

hese queries. This section sought to understand the interplay be- 

ween traditional and digital resources in routine pharmacy prac- 

ice. 

To capture pharmacists’ perspectives on mobile health appli- 

ations, the questionnaire included a section exploring their per- 

eived advantages and reliability. This was followed by a segment 

n the usage of mobile devices and medical applications, collecting 

ata on the ownership of smart devices, the types of medical apps 

nstalled, and the frequency of their use in daily practice. 

The utilization of medical applications was further explored by 

nvestigating how often pharmacists used these tools to resolve pa- 

ient inquiries and their perceived helpfulness in enhancing patient 

are. The questionnaire also delved into patient interactions and 

erceptions, focusing on how patients reacted to pharmacists’ use 

f mobile devices during consultations and the potential impact on 

rust. 

Finally, the questionnaire addressed pharmacists’ attitudes to- 

ard mobile health applications. This section highlighted trust 

oncerns and explored their willingness to recommend health apps 

o patients, providing valuable insights into the barriers that may 

inder the broader adoption of mobile technologies in pharmacy 

ractice. 

The initial version of the questionnaire underwent face and 

ontent validation by a panel of 5 experts in pharmacy prac- 

ice. The panel reviewed the questionnaire for clarity, relevance, 

nd comprehensiveness, providing feedback that informed refine- 

ents to the final version. The finalized questionnaire consisted of 

6 questions, employing multiple-choice and Likert scale formats, 

ith some allowing multiple responses to capture a broader range 

f perspectives. 
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Figure 1. What is your most common source of information in the community pharmacy? 
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Table 1 

Demographics and Professional Characteristics of Community Pharmacists. 

Frequency Percent 

Gender 

Male 137 34.3 

Female 263 65.8 

Marital Status 

Married 277 69.3 

Single 111 27.8 

Divorced/ Widowed 12 3 

Education 

Bachelor 252 63 

PharmD 78 19.5 

Postgraduate 70 17.5 

Years of Experience 

0–2 years 66 16.5 

3–5 years 133 33.3 

6–10 years 148 37 

> 10 years 53 13.3 

Occupation 

Employee 382 95.5 

Manager 18 4.5 

Work Shift 

Morning 125 31.3 

Afternoon 135 33.8 

Evening 140 35 

Frequency 

City 236 59 

Village 125 31.3 

Camp 39 9.8 

University 

Palestinian University 273 68.3 

Non-Palestinian University 127 31.8 

Area 

Jenin 41 10.3 

Tubas 33 8.3 

Nablus 60 15 

Salfit 24 6 

Tulkarm 28 7 

Ramallah 36 9 

Jericho 30 7.5 

Hebron 54 13.5 

Bethlehem 31 7.8 

Gaza 63 15.8 

o
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t

t

e

c

o

t

ata Analysis 

The data were analyzed using Statistical Package for Social Sci- 

nces (IBM SPSS Statistics ®21). Descriptive statistics, including fre- 

uencies and percentages, were calculated for categorical variables. 

or multiple-response questions, percentages were based on the 

umber of participants selecting each option. Nonparametric tech- 

iques were utilized in the data analysis as these do not require a 

ormal distribution in the identification of underlying trends. Asso- 

iations between demographic questions and included Spearman’s 

orrelation, the p values were then measured; where a p-value of 

ess than or equal to 0.05 was considered to be of statistical signif- 

cance. 

thical Considerations 

The study adhered to ethical standards for research involving 

uman participants. Participation in the survey was voluntary, and 

ll participants provided informed consent before completing the 

uestionnaire. The survey was anonymous, and no identifying in- 

ormation was collected, ensuring participants’ privacy. The data 

ollected were used solely for research purposes. 

esults 

emographics and Professional Practice 

A total of 400 licensed community pharmacists participated in 

he study, all actively practicing in community pharmacies across 

alestine. The demographic and professional characteristics of the 

articipants are summarized in Table 1 , providing insights into 

heir gender, age, marital status, educational qualifications, profes- 

ional experience, work roles, and geographic distribution. 

harmacists’ Practice and Information Sources 

Community Pharmacists frequently encounter a wide range of 

rug-related inquiries, pharmacists were asked about the types of 

nquiries they frequently encountered in daily practice that re- 

uired consulting drug information resources, as well as how they 

nsured the accuracy of the information accessed. The results are 

ummarized in Table 2 . 

Pharmacists were asked to identify their most common sources 

f information in community pharmacy practice. The responses are 

resented in Figure 1 . 

se of Mobile Medical Applications 

Pharmacists were asked to identify the primary advantages of 

sing medical applications in pharmacy practice, with the results 
3

utlined in Figure 2 . Also, pharmacists were asked their opinions 

n how medical applications can assist them in their practice, with 

he results presented in Figure 3 . 

Table 3 presents the responses to key questions in the ques- 

ionnaire, categorized into distinct themes for clarity and coher- 

nce. These themes include the efficiency of using mobile appli- 

ations to search for medical-related information, the importance 

f incorporating mobile application training into pharmacy educa- 

ion, and the frequency of use in patient interactions. Additionally, 
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Table 2 

Inquiries Requiring Drug Information and Methods to Ensure Accuracy. 

Question Response Options Frequency Percentage 

In your daily pharmacy practice, what types 

of inquiries frequently require you to consult 

a drug information resource? (multiple 

answers allowed) 

Correct dosage and administration 392 98% 

Drug interactions 356 89% 

Side effects or adverse reactions 341 85.25% 

Indications 333 83.25% 

Contraindications 294 73.50% 

Special populations (e.g., pregnant, elderly, pediatric) 320 80% 

Alternative medications (due to unavailability) 280 70% 

How do you ensure the accuracy of the 

information you consult? (multiple answers 

allowed) 

I cross-check multiple resources 241 60.25% 

I rely on trusted sources 178 44.50% 

I consult with colleagues 154 38.50% 

I am unsure of its accuracy 27 6.75% 

Table 3 

Responses to Questionnaire Items on Pharmacists’ Perceptions, Practices, and Attitudes Toward Mobile Health Applications 

(N = 400). 

Item Frequency Percent 

In your opinion, how long does it take to search a medical-related information by using medical applications? 

Less than 30 seconds 21 5.3 

30 seconds to 1 minute 85 21.3 

1–2 minutes 112 28.0 

2–5 minutes 144 36.0 

More than 5 minutes 38 9.5 

Do you believe that incorporating training on medical applications into pharmacy education is important? 

Very Important 139 34.8 

Important 190 47.5 

Somewhat Important 55 13.8 

Not Important 16 4 

How often do you use the medical applications in front of patients? 

Usually 84 21 

Sometimes 82 20.5 

Rarely 24 6 

Never 210 52.5 

If you use a mobile device in front of a patient to check information, how do they usually respond? 

Comfortable and Appreciative 21 5.3 

Neutral, showing no particular reaction 44 11 

Confused or Hesitant 56 14 

Frustrated and not tolerant 47 11.8 

I do not use a mobile device in front of patients 232 58 

Do your patients tend to repeat their questions to clarify doubts when you use a smart device in front of them? 

Yes, frequently 26 6.5 

Yes, sometimes 50 12.5 

No, rarely or never 43 10.8 

Not applicable - I do not use mobile in front of patients 281 70.3 

Do mobile health applications reduce personal interaction and the patient-centered approach during counseling? 

Not at all – No impact or enhances interaction 166 41.5 

Slightly – Minimal reduction in interaction 121 30.3 

Moderately – Noticeable reduction in interaction 72 18 

Significantly – Major reduction in interaction 34 8.5 

Entirely – Completely replaces personal interaction 7 1.8 

Do you support the use of health applications on smartphones as a recommendation to the public? 

Strongly support 86 21.5 

Support 10 2.5 

Neutral 149 37.3 

Do not support 152 38 

Strongly do not support 3 0.8 

The patients might lose trust in the pharmacist if the pharmacist checks their mobile device during a consultation. 

Strongly agree 83 20.8 

Agree 3 0.8 

Neutral 10 2.5 

Do not agree 149 37.3 

Strongly do not agree 155 38.8 
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barriers. 
he table explores patient reactions to the use of mobile devices, 

he impact of medical applications on personal interaction during 

ounseling, pharmacists’ support for recommending health appli- 

ations to the public, and concerns regarding the potential loss of 

atient trust when using mobile devices during consultations. This 

hematic organization highlights the diverse perspectives of phar- 
4

acists on the integration of mobile health applications into their 

aily practice. 

The questionnaire explored factors limiting community phar- 

acists’ use of medical applications. Figure 4 summarizes the main 
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Figure 2. “In your opinion, what are the primary advantages of using medical ap- 

plications in pharmacy practice?”

Figure 3. “In your opinion, Medical applications can be used to help the pharmacist 

by ...”

Figure 4. “What factors or challenges limit your use of medical applications in 

practice?”
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elationships Between Pharmacists’ Demographics and Perceptions of 

obile Applications 

ime Required for Searching Information 

Crosstabulations were performed to examine the relationship 

etween demographic factors and the time required to search for 

edical information using mobile applications. The time varied 

lightly across experience levels, with pharmacists with more than 

0 years of experience reporting the highest proportion of searches 

aking more than 5 minutes (17%). However, this difference was 

ot statistically significant ( P = 0.298). Similarly, pharmacists work- 

ng in camps reported the longest search times (17.9%) compared 

o cities (20.3%) and villages (14.3%), though these differences were 

lso not statistically significant ( P = 0 .629). 

erceptions of Training Importance 

Perceptions of the importance of training in mobile applications 

ere consistent across experience levels, with no significant varia- 

ion observed ( P = 0 .790). Gender differences in the perceived im- 

ortance of training were weakly significant (rs = 0.119, P = 0 .017), 

ith female pharmacists slightly more likely to value such train- 

ng. 
5

ender and Patient Trust. No significant association was found be- 

ween gender and perceived trust issues when using mobile de- 

ices ( χ2 = 0.57, P = 0 .45), indicating that both male and female 

harmacists face similar challenges. However, a weakly significant 

inear-by-linear association ( P = 0 .017) suggested that female com- 

unity pharmacists were slightly more concerned about potential 

rust loss when using mobile applications. 

xperience and App Usage 

Years of experience did not significantly impact perceptions of 

atient trust ( χ2 = 5.80, P = 0 .93) or the adoption of mobile apps. 

arly-career pharmacists (0–2 years) were less likely to use mobile 

pplications in front of patients (57% "rarely" or "never") compared 

o those with 6–10 years of experience (57% "sometimes" or "usu- 

lly"). 

eographic Location and Patient Responses 

Pharmacy location (city, village, or camp) did not signifi- 

antly influence patient reactions to mobile device use ( χ2 = 8.97, 

 = 0 .34), suggesting consistent responses across geographic set- 

ings. 

orrelations Between Demographics and Perceptions 

ducation and Experience 

Spearman’s rank correlation analysis revealed a positive asso- 

iation between years of experience and educational background 

rs = 0.122, P = 0 .015), suggesting a potential link between advanced 

ducation and longer professional experience. 

pp Support and Perceptions of Reliability 

Perceived support for health applications was strongly corre- 

ated with the reliability of mobile applications as drug infor- 

ation resources (rs = 0.522, P < 0 .001). There was also a signifi- 

ant negative correlation between app support and perceptions of 

onger search times (rs =−0.219, P < 0 .001), indicating that phar- 

acists who perceived mobile applications as slower were less 

ikely to support their use. 

atient Interaction and Trust 

Favorable patient responses to mobile device use were posi- 

ively correlated with trust in pharmacists (rs = 0.121, P = 0 .015). A 

egative correlation (rs = −0.43, P < 0 .01) indicated that as the fre- 

uency of app use increased, perceived barriers decreased. 

eliability Analysis 

Multi-item constructs for "Barriers to App Use" demonstrated 

oderate reliability (Cronbach’s Alpha = 0.68). A separate analysis 

f items related to app perceptions showed good reliability (Cron- 

ach’s Alpha = 0.831), with corrected item-total correlations rang- 

ng from 0.452 to 0.883. This indicates that the items were inter- 

ally consistent in measuring pharmacists’ perceptions and barri- 

rs. 

iscussion 

Studies emphasized the role of smartphones in healthcare and 

heir integration enhances clinical outcomes by providing immedi- 

te access to information. 18 The integration of mobile health ap- 

lications into Palestinian community pharmacy practice offers a 

nique perspective on how digital tools are reshaping healthcare 

elivery, exploring professional practice, and how cultural consid- 

rations can be explored. 

Mobile apps hold significant promise as reference sources, par- 

icularly for quick access to drug information, verifying drug inter- 

ctions, and ensuring accurate dosing. However, the results reveal 
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hat pharmacists in Palestine underutilize these tools, with only 

6% recognizing their potential for quick access to reliable informa- 

ion and even fewer using them consistently in practice. The lim- 

ted confidence in apps’ reliability is concerning, especially given 

he growing body of evidence, such as Mosa et al. 18 which con- 

rms the validity and usefulness of well-designed medical apps in 

ealthcare. 

Compared to traditional resources like pharmaceutical company 

aterials or consultations with colleagues, mobile apps offer a 

ore dynamic and accessible platform. Yet, their potential is hin- 

ered by skepticism about the information they provide. For in- 

tance, only 66% of pharmacists cross-check app information with 

ther sources, a practice essential for ensuring reliability. This sug- 

ests that mobile apps are perceived as supplementary rather than 

rimary tools, a view that contrasts with pharmacists in more 

eveloped settings, where apps like Medscape and UpToDate are 

idely trusted and integrated into daily workflows. 19 

ommunity Pharmacists’ Use of Mobile Medical Applications 

The mere presence of digital tools does not mean their adop- 

ion, often due to lack of training, cultural perceptions, or in- 

rastructural limitations. 20 Aungst’s review highlights the benefits 

f mobile medical applications, including portability, convenience, 

nd instant access to information. 14 

While most pharmacists own smart devices and have medical 

pps installed, only a small percentage use these apps very fre- 

uently for patient inquiries, and even fewer find them helpful. 

his hesitancy could be due to a lack of familiarity, uncertainty 

bout the reliability of apps, or discomfort in using them during 

onsultations. The fact that many patients feel "confused" or "skep- 

ical" when pharmacists consult apps will make the pharmacists 

ot incorporate these tools into their practice. 

Community Pharmacists in Palestine prioritize maintaining 

heir perceived authority in front of patients, viewing visible re- 

iance on apps as a potential threat to their professional image. 

his cultural effect was observed in other studies from other Mid- 

le Eastern countries, showing the importance of understanding 

ow social expectations shape professional behavior. 

This issue contrasts with findings in more developed contexts 

ike the UK, 19 where better-designed apps, combined with higher 

atient awareness, have led to greater acceptance and adoption of 

obile tools in pharmacy practice. Higher adoption rates reported 

lsewhere in different contexts. For example, Ming et al. found that 

ospital pharmacists in Malaysia frequently used apps like Med- 

cape, Micromedex, and Lexicomp to access drug information and 

mprove efficiency in patient care. 21 Similarly, Davies et al. noted 

hat pharmacy apps are becoming a critical part of modern phar- 

acy practice, providing quick access to drug information and im- 

roving overall service delivery. 22 

atient Perception and Trust 

The reported skepticism and discomfort among patients when 

ommunity pharmacists use mobile apps during consultations are 

articularly striking. These findings suggest a lack of trust in tech- 

ology as a reliable adjunct to professional knowledge. Interest- 

ngly, this reaction contrasts with attitudes in more technologically 

ntegrated healthcare systems, where patients often expect health- 

are professionals to use digital tools. 23 

This discrepancy raises questions about how patients in Pales- 

ine perceive the role of technology in healthcare. Are they skep- 

ical because they view pharmacists as “all-knowing,” or does this 

kepticism stem from a broader distrust in digital solutions? Fur- 

her research into patient attitudes could illuminate whether pub- 

ic education campaigns could shift these perceptions, emphasiz- 
6

ng that digital tools support rather than replace professional judg- 

ent. 

The vast majority of pharmacists believed that using mobile de- 

ices in front of patients could harm their professional image, with 

atients possibly perceiving them as less knowledgeable. This con- 

ern is consistent with findings from Jordan, where Al Subeh et al. 

eported that both students and preceptors shared concerns over 

ow the use of mobile apps might affect patient perceptions. 24 

lthough trust takes time to build, maintaining it needs effort. 

he dynamic relationship between pharmacists and patients has 

een studied thoroughly 25–29 . The context of pharmacy practice 

n Palestine remains unique, and this is why community pharma- 

ists mostly agree on the trust of patients. In a qualitative study 

n Palestine seeking the barriers to patient counseling, patients 

oted these reasons for not wanting to approach the pharmacist 

not viewed as a reliable resource, lack of confidence in their abil- 

ties, greater trust in the physician to provide information, writ- 

en information is sufficient.”30 This highly aligns with the findings 

f this study and another study by Sawalha et al. 31 investigated 

he barriers to patient counseling in Palestine by pharmacists. The 

easons were “The participants did not have enough time to lis- 

en, the participants did not want to listen for whatever reason(s) 

hey had, The participants have doubts regarding the pharmacists’ 

nowledge, and were not sure they could be trusted. The partici- 

ants thought it’s better to obtain the information they need about 

rugs or diseases from the treating physicians.”

The concern that patients might lose trust in pharmacists who 

se mobile devices during consultations is not unique to Palestine. 

ayne et al. found similar concerns among medical students and 

unior doctors in the UK, who feared that using smartphones in 

ront of patients could be perceived as unprofessional. In Palestine, 

here personal interaction plays a significant role in healthcare, 

harmacists’ hesitation to use mobile apps in front of patients re- 

ects the cultural emphasis on maintaining direct, personal com- 

unication with patients. 

However, as mobile technology becomes more integrated into 

ealthcare, educating both pharmacists and patients about the 

alue of these tools will be essential. Mobile apps can improve ac- 

uracy and efficiency, and by increasing patient awareness of these 

enefits, pharmacists may be able to build trust while using these 

ools during consultations. 

hallenges in Pharmacy Practice in Palestine 

Palestinian community pharmacists face challenges such as 

ime constraints, the need for internet connectivity, and the diffi- 

ulty in identifying reliable applications. In another context, in Jor- 

an, Al Subeh et al. investigated the use of medical apps among 

harmacy students and preceptors. 19 , 24 Pharmacy students, pre- 

eptors, and faculty members generally recognize the value of 

edical applications in pharmacy education and practice. This 

roup of pharmacists do not interact directly with the patients and 

tudents do not feel the real situation and they are acting upon 

heir expectations. Also, preceptors are working at hospitals and 

ptimal conditions, not community pharmacies, so they have much 

ore time to consult medical applications. 

Kayyali et al. found that similar barriers like lack of time and 

wareness, hindered pharmacists in the UK from regularly adopt- 

ng mobile apps. 19 Likewise, in Malaysia, pharmacists faced issues 

elated to app subscription costs and unreliable internet access, 

hallenges that resonate with those faced by Palestinian pharma- 

ists. 21 These findings align with the broader context of pharmacy 

ractice in Palestine, which remains under-resourced compared to 

ther Middle Eastern and Western countries. 32 

A study from Oman found that their pharmacists still rely heav- 

ly on standard books for drug information, 33 contrasting to not 
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elying on textbooks among community pharmacists in Palestine. 

his shift towards digital resources in Palestine likely reflects the 

ncreasing availability of online information and the need for real- 

ime updates in a rapidly evolving healthcare landscape. 

Pharmacy practice in Palestine faces numerous challenges. Ac- 

ording to Sweileh et al., while the number of pharmacists has 

rown significantly, the sector is still underdeveloped, with limited 

ccess to clinical pharmacy services, automation, or advanced tech- 

ologies. 10 Similarly, Jaradat and Sweileh highlighted that many 

ommunity pharmacists rely on manufacturer brochures and med- 

cal representatives as primary sources of drug information, rather 

han digital tools. 10 , 32 This reliance on non-digital sources further 

omplicates the integration of mobile technologies into daily prac- 

ice. 

Compounding services, another critical area of community 

harmacy practice in Palestine, face similar challenges. Zaid et al. 

ound that while 72.2% of pharmacists offer compounding services, 

hese represent only a small percentage of total prescriptions due 

o concerns over the quality of compounded medicines. 34 This lack 

f trust in pharmaceutical compounding can be associated with 

he hesitation to adopt mobile medical apps, highlighting a broader 

attern of reluctance to fully embrace new technologies in Pales- 

inian pharmacies. 

The attitudes of Palestinian community pharmacists toward 

eneric medicines also provide insights into their approach to tech- 

ology. Shraim et al. found that while the majority of pharmacists 

upported generic substitution, their knowledge of technical as- 

ects like bioequivalence and pharmacokinetics was limited. 12 This 

ack of technical understanding could contribute to the hesitation 

n adopting digital tools, which often provide detailed and complex 

ata on drug interactions, side effects, and generics. 

pportunities for Adoption and Improvement 

The majority of community pharmacists in Palestine believe 

hat medical applications could improve their performance. This 

nding is consistent with research from Jordan and Malaysia, 

here pharmacists have reported that mobile apps enhance ef- 

ciency and reduce the time needed to answer patient in- 

uiries. 21 , 24 However, the successful adoption of these tools will 

equire addressing the structural barriers identified in this study. 

One promising solution is the wider adoption of free, accessible 

pps such as Medscape. Ming et al. emphasized Medscape’s popu- 

arity in Malaysia due to its ease of use and accessibility, making 

t an ideal tool for pharmacists working in low-resource environ- 

ents. 21 By increasing awareness of such apps and ensuring reli- 

ble internet access, the barriers related to cost and availability can 

e mitigated. 

The rise of pharmacy practice research in the Middle East, as 

oted by Obaid et al., offers further opportunities for Palestine to 

evelop tailored strategies for adopting mobile health technolo- 

ies. 35 Developing a specific research agenda focused on improving 

igital literacy and the integration of mobile apps into pharmacy 

ractice could position Palestine as a leader in the region and help 

harmacists better serve their communities. 

mplications for Pharmacy Practice in Palestine 

The underutilization of mobile apps by community pharmacists 

n Palestine has direct implications for medication error rates, pa- 

ient safety, and the overall quality of pharmaceutical care. The 

ack of confidence in using mobile apps as reliable resources could 

ead to missed opportunities for preventing medication errors. 36 

pps designed for verifying drug interactions, proper dosages, and 

ontraindications are proven tools for reducing errors, as shown in 

tudies like Ventola (2014). 20 Without effective integration of these 
7

ools, pharmacists may rely on incomplete or outdated informa- 

ion, increasing the risk of prescribing or dispensing errors. This 

s particularly concerning in community pharmacy settings where 

harmacists often operate independently without immediate ac- 

ess to institutional guidelines or multidisciplinary teams. 

The limited use of apps in professional development and pa- 

ient consultations suggests that community pharmacists are not 

ully engaging with the latest clinical resources. This can impact 

he quality of pharmaceutical care, as pharmacists may struggle to 

rovide evidence-based answers to patient inquiries. For example, 

atients with complex needs, such as pregnant women or elderly 

ndividuals, may require nuanced drug recommendations that apps 

ould support. The absence of these tools in practice might re- 

ult in generic advice that does not fully address individual patient 

eeds. 

Patient skepticism toward the use of apps during consultations 

as reported in the study) highlights a gap in communication and 

rust. When pharmacists hesitate to explain the role of mobile 

ools in ensuring accurate and timely information, it can create 

oubts about their competence. Studies like Gregory and Austin 

2021) emphasize that transparent communication and patient ed- 

cation are critical to fostering trust. 25 Without addressing this dy- 

amic, community pharmacists may find it harder to build the pa- 

ient relationships necessary for effective care delivery. 

Training community pharmacists on the effective use of mo- 

ile apps is essential to improving their confidence and integrating 

hese tools into daily practice. Such training programs should fo- 

us on familiarizing community pharmacists with app functionali- 

ies, ensuring they can quickly access reliable information on drug 

nteractions, dosages, and contraindications. Additionally, training 

hould include strategies for incorporating apps into patient con- 

ultations in a way that builds trust, such as explaining their pur- 

ose and benefits to patients. By equipping community pharma- 

ists with these skills, training programs can enhance the quality 

f care, reduce medication errors, and make community pharma- 

ists more efficient in their roles. 36 

As noted by Almarri and Bhatti, consumers in the United Arab 

mirates were largely unaware of mobile health apps, but once 

xposed to them, they found them helpful for managing their 

ealth. 37 Similar educational campaigns in Palestine could increase 

atient trust in mobile technologies, allowing pharmacists to use 

hese tools more confidently during consultations. 

imitations 

The reliance on self-reported data may have introduced some 

ias, as pharmacists could either overstate or understate their use 

f these technologies. Moreover, the study was conducted among 

ommunity pharmacists only, excluding those in hospital or aca- 

emic settings, which may limit the applicability of the findings to 

he wider pharmacist population in Palestine. The sample included 

harmacists from all governorates in Palestine, ensuring geographic 

epresentation. However, the use of online distribution could have 

ed to over- or under-representation of specific regions. This made 

he possibility of non-community pharmacists had access to the 

tudy tool and may inadvertently filled it, regardless of the survey 

uestion that restricts them, this possibility had to be acknowl- 

dged in the limitations. Further research with targeted sampling 

t physical community pharmacy locations is recommended for 

ore robust geographic representativeness. 

onclusion 

While mobile medical applications hold the potential to en- 

ance pharmacy practice, their integration remains limited among 

alestinian community pharmacists. The limited confidence and 
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tilization of mobile apps among pharmacists in Palestine have 

ignificant implications for medication safety, patient trust, and 

he quality of pharmaceutical care. Addressing these issues re- 

uires targeted training to improve pharmacists’ familiarity with 

pp functionalities, as well as public education to reduce skepti- 

ism and build trust in their use during consultations. By adopt- 

ng mobile tools to provide accurate and timely drug informa- 

ion, pharmacists can enhance their efficiency, reduce medication 

rrors, and deliver higher-quality care. Integrating these solutions 

nto pharmacy practice can bridge existing gaps and align the pro- 

ession with modern healthcare standards. This study provides a 

oundation for future research into optimizing the use of mobile 

ealth tools to strengthen pharmacy practices and patient care, ul- 

imately reducing medication errors. 
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