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ABSTRACT
Objectives: In this study, we aimed to assess the practice of scientific publications by pharmacists 
in the Kingdom of Saudi Arabia. Methods: In this cross-sectional survey study, we aimed to assess 
the practice of scientific publications by pharmacists in Saudi Arabia. We used a self-reported 
electronic survey questionnaire and distributed it to pharmacists from interns to consultants and 
specialists in Saudi Arabia. The survey collected demographic information and information about the 
type of publications made by them, the selected elements used during scientific publications, and 
the social media platforms where they distribute your publication. We used a 5-point Likert response 
scale system with close-ended questions to obtain responses. The data were collected through 
the Survey Monkey system and analyzed using the Statistical Package of Social Sciences (SPSS), 
Jeffery’s Amazing Statistics Program (JASP), and Microsoft Excel software (version 16). Results: 
A total of 543 pharmacists responded to the questionnaire. Of them, more than one-quarter were 
from the central region (5 (28.55%)) followed by the eastern region (133 (24.49%)), with statistically 
significant differences between regions (p=0.000). Females responded (321 (59.12%)) more than 
males (222 (40.88%)). Based on nationality, Saudi nationals (351 (64.64%)) responded more than 
non-Saudi nationals (192 (35.36%)), with statistically significant differences between them (p=0.000). 
The average score for type of journal for scientific publications was 3.99 with high scores obtained 
“article in the international scientific journal” (4.26) and “article in the local scientific journal” (4.22), 
with statistically significant difference between responses (p=0.000). The average score of pharmacist 
practice of unique elements during scientific publications was 3.81, with high scores obtained for the 
element “are your colleague’s reviewers” (4.10) and “spelling and grammar checker through special 
software” (3.95). The average score for the “type of social media platforms to distribute your scientific 
publications” was 3.33, with high scores obtained for WhatsApp (3.73) and YouTube (3.56). The scores 
for the single-test reliability analysis of McDonald’s ω was 0.939, Cronbach’s α was 0.935, Gutmann’s 
λ2 was 0.942, Gutmann’s λ6 was 0.976, and greater lower bound was 0.990. Conclusion: The practice 
of scientific publication by pharmacists was found to be fair in Saudi Arabia. An annual report about 
pharmacists involved in the scientific publication is suggested. We recommend improving the practice 
of scientific publications by pharmacists in Saudi Arabia.
Keywords : Practice, Scientific, Publications, Pharmacist, Saudi Arabia.

Received: 07-03-2021; 

Accepted: 01-06-2021.

Copyright: © the author(s),publisher and licensee 
Pharmacology, Toxicology and Biomedical Reports. 
This is an open-access article distributed under the 
terms of the Creative Commons Attribution Non-
Commercial License, which permits unrestricted 
non-commercial use, distribution, and reproduction 
in any medium, provided the original work is 
properly cited.
This is an open access article distributed under 
the terms of the Creative Commons Attribution-
NonCommercial-ShareAlike 4.0 License

Access this article online

WWW.ptbreports.org

DOI:
10.5530/PTB.2022.8.4

INTRODUCTION
Over the past few years, various biomedical, 
medical, and pharmaceutical journals have been 
released in the market in Saudi Arabia. East 
journal had a policy of submitting a manuscript 
to the journal. However, the earliest guidelines 
for writing manuscripts for the biomedical 
journals were started in the 1980s by the 
International Committee of Medical Journal 
Editors (ICMJE) and are regularly updated.1,2 
Moreover, further guidelines were released 
about writing each type of research article for 
publication, such as clinical trials, observational 
studies, pharmacoeconomics, and quality 
improvement studies. As a result, the number of 
published research articles emphasizing medical 
or pharmaceutical research has increased over 
the past few years.3 As a result, Saudi Arabia 
has emerged as the first country in the Arabian 
subcontinent to top in research publications.4,5 
The Healthcare sciences publications were 
considered the top second or third among all 
types of sciences specialties. Pharmacology 
and pharmaceutics were the top third research 
category for publications, representing almost 

10% of the publications in medical research.6 
Despite previous data about research in Saudi 
Arabia, we still need in-depth analysis about 
pharmacists’ practice of scientific publications.7 
For instance, the participation of pharmacists 
with regard to the type of the study design such 
as randomized clinical studies, observational 
studies, or systematic reviews. Moreover, research 
tools usages during research publications, which 
kinds of publication sections the pharmacist 
involved, and authorship arrangement of 
corresponding author or coauthor.
Pharmacists and other healthcare professionals 
should practice writing manuscripts based on the 
journal guidelines.8 The magnitude of the practice 
in writing the journal articles emphasizes the 
number of publications they have made annually 
and the type of journals they have submitted 
their papers for publications. Moreover, the 
pharmacists involved authorship ranking and the 
publication specialty. That includes pharmacy 
practice, pharmacogenomics, pharmacokinetics, 
and pharmacoeconomics. Exploring these areas 
will help pharmacists in strategic planning in 
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a pharmacy career. Moreover, it allows the educators to update their 
strategies to improve the practice of publications in the pharmacy field. 
A previous study was conducted to analyze scientific research conducted 
by pharmacists and their practice of writing scientific articles for 
publication.9 However, to the best of our knowledge, only a single study 
has discussed the approach of publication of scientific research articles 
by pharmacists.10 Therefore, in this study, we aimed to assess the practice 
of publishing scientific articles by pharmacists in the Kingdom of Saudi 
Arabia.

METHODS
It was a 6-month cross-sectional study conducted to assess the practice 
of publishing research articles by pharmacists in Saudi Arabia. We used 
a self-reported electronic survey questionnaire and distributed it to 
pharmacists from interns to consultants and specialists in Saudi Arabia. 
Responses obtained from non-pharmacists and students and incomplete 
surveys were excluded from the analysis. The survey collected 
demographic information of the pharmacists and information about 
the frequently published article/journal types often used the selected 
elements during scientific publications and social media platforms where 
they intend to distribute their published articles. Moreover, the number 
of publications annually, author’s position in the scientific publications, 
type of pharmaceutical sciences interested in writing or publishing. 
Besides, the methods of the pharmacy scientific publications and costs 
of publication. We used 5-point Likert response scale system with 
close-ended questions to obtain responses. According to the previous 
literature with unlimited population size. The sample was calculated for 
this cross-sectional study with a confidence level of 95%, z score of 1.96, 
a margin of error of 5%, a population percentage of 50%. In addition, the 
drop-out rate of 10%. Consequently, the sample size was calculated as 
418 with a power of study of 80%.11-13 The response rate required for the 
estimated sample size was at least 60–70%.13,14 The survey was distributed 
through social media such as WhatsApp and Telegram and via face-to-
face contact. A reminder message was sent once every 1-2 weeks. Expert 
reviewers and pilot testing validated the survey data. Moreover, various 
reliability tests such as McDonald’s ω, Cronbach’s α, Gutmann’s λ2, and 
Gutmann’s λ6 were tested. The data were collected through the Survey 
Monkey system, and data were analyzed with Microsoft Excel (version 
16), the Statistical Package of Social Sciences (SPSS), and Jeffery’s 
Amazing Statistics Program (JASP) software. We performed descriptive 
and frequency analysis, the goodness of fit analysis, correlation analysis, 
and inferential analysis. The STROBE (Strengthening the reporting 
of observational studies in epidemiology statement: Guidelines for 
reporting observational studies) guided the reporting of the results of 
this study.15-17

RESULTS
A total of 543 pharmacists responded to the questionnaire. Of them, 
more than one-quarter were from the central region (155 (28.55%)), 
followed by the eastern region (133 (24.49%)), with a statistically 
significant difference between all provinces (p=0.000). Of the total 
responders, 110 (20.26%) were from private primary healthcare centers, 
and 97 (17.86%) were from Ministry of Health (MOH) hospitals, 
with a statistically significant difference between worksites (p=0.000). 
Moreover, females responded more than males (321 (59.12%) versus 
222 (40.88%), respectively). Based on the nationality, Saudi nationals 
responded more than the non-Saudi nationals (351 (64.64%) versus  
192 (35.36%), respectively), with a statistically significant difference 
between them (p=0.000). Most of the responders were in the age group 
of 30–44 years (209 (38.49%)), followed by those in the age group of  
18–29 years (166 (30.57%)), with a statistically significant difference 

between all age groups (p=0.000). Most of the pharmacists were 
community pharmacists (107 (19.74%)), followed by pharmacy 
supervisors (57 (10.52%)), with a statistically significant difference 
between all levels of qualification (p=0.000). Most of the responders 
held Diploma in Pharmacy (202 (37.20%)), followed by Bachelor in 
Pharmacy (199 (36.65%)), and a Master in Science in Clinical Pharmacy  
(140 (25.78%)). Most of the pharmacists had a work experience of 
6–10 years (140 (34.15%)), followed by 3–5 years (124 (30.24%)), 
with a statistically significant difference between years of experience 
(p=0.000). More than two-thirds of the responders were board-
certified pharmaceutical specialists (367 (68.21%)), followed by board-
certified critical care specialists (220 (40.89%)), board-certified nuclear 
pharmacists (218 (40.52%)), board-certified ambulatory care specialists 
(192 (35.69%)), and board-certified nutrition support specialists  
(187 (34.76%)). Most of the pharmacists practiced in the area of 
narcotics (61 (11.25%)), clinical pharmacy (59 (10.89%)), and repacking 
(57 (10.52%)), with statistically significant difference between all sites of 
pharmacy practice (p=0.000). There was a medium positive correlation 
between age (years) and years of experience based on Kendall’s tau_b 
(0.414) and Spearman’s rho (0.485) values, with statistically significant 
difference (p<0.001). There was a medium positive correlation between 
the worksite and current position held based on Kendall’s tau_b (0.457) 
and Spearman’s rho (0.610) values, with statistically significant difference 
(p<0.001) (Tables 1 and 2).
The majority of the responders published an article on their life  
(346 (63.84%)). Most of the pharmacists (213 (39.23%)) published 
at least 1–3 and >10 research papers (120 (22/10%)) annually. Most 
of the responders were the second author (231 (42.94%)) and the 
first author (210 (39.03%)). Furthermore, most of the pharmacists  
published research articles about social and behavioral aspects of life 
(280 (51.66%)), pharmaceutics (271 (50.00%)), and pharmacoeconomics 
(271 (50.00%)). The majority of the responders published articles such as 
systematic reviews (313 (58.29%)) and cohort (230 (42.83%)), and they 
rarely participated in randomized controlled clinical trials (68 (12.66%)) 
and animal pre-clinical studies (83 (15.46%)). Most of the pharmacists 
participated in the processes of scientific publication, such as writing a 
literature review in the Introduction section of the article (309 (57.76%)) 
and analyzing the data. In addition, they summarized the Results 
section (305 (57.01%)). On the other hand, they rarely participated in 
the Correspondence and Communication sub-section (111 (20.75%)), 
in the interpretation of the results and writing the Discussion section 
(134 (25.05%)), and in searching and writing References section  
(139 (25.98%)). The cost of publication to the authors was 0–499 USD 
and 2500–2999 USD for most responders (136 (25.42%) and 93 (17.38%), 
respectively) (Tables 3 and 4).
The average score of frequently published types of the article was 3.99, 
with high scores obtained for the “article published in an international 
scientific journal” (4.26) and in “local scientific journal (4.22). Next, 
the lowest scores were obtained for writing a complete Book (3.73) 
and chapter in the book (3.81), with a statistically significant difference 
between responses (p=0.000) (Table 5). The average score for the practice 
of unique elements during scientific publications was 3.81, with high 
scores obtained for the element “was any of your colleagues was the 
reviewer” (4.10) and “spelling and grammar checked through special 
software” (3.95). Furthermore, the lowest scores were obtained for the 
“journal impact factor” (3.74) and “reliability of the survey” (3.75), with 
statistically significant differences between responses. Moreover, all 
elements showed statistically significant differences between responses 
(p<0.001) (Table 6). Finally, the average score for the type of social media 
platforms used by the pharmacists to distribute your research article was 
3.33, with high scores obtained for WhatsApp (3.73) and YouTube (3.56), 
and low scores were obtained for Pinterest (2.97) and Facebook (2.98), 
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Table 1: Demographic, social information.

Locations Response 
Count

Response 
Percent

p-value 
(X2)

Central area 155 28.55%

0.000

North area 115 21.18%

South area 52 9.58%

East area 133 24.49%

West area 88 16.21%

Answered question 543

Skipped question 0

Site of work Response 
Count

Response 
Percent

p-value 
(X2)

Ministry of Health 85 15.65%

0.000

General Medical Directorate in 
Region 68 12.52%

MOH government Hospital 97 17.86%

Non- MOH government Hospital 48 8.84%

MOH-Primary Care Center 31 5.71%

Private Hospital 16 2.95%

Private Primary Care Center 110 20.26%

Community pharmacy 48 8.84%

University 27 4.97%

Pharmaceutical company 8 1.47%

Non employment 5 0.92%

Answered question 543

Skipped question 0

Gender Response 
Count

Response 
Percent

Male 222 40.88%
0.000

Female 321 59.12%

Answered question 543

Skipped question 0

Nationality Response 
Count

Response 
Percent

 

Saudi 351 64.64%
0.000

Non-Saudi 192 35.36%

Answered question 543

Skipped question 0

Age Response 
Count

Response 
Percent

18-29 166 30.57%

0.000
30-44 209 38.49%

45-60 137 25.23%

> 60 31 5.71%

Answered question 543

Skipped question 0

Table 2: Demographic, social information.

Pharmacist’s Qualifications Response 
Count

Response 
Percent

p-value 
(X2)

Diploma pharmacy 46 8.47%

 

BSc. Pharm 199 36.65%

M.S 91 16.76%

MSc. Clinical Pharmacy 140 25.78%

Pharm.D 202 37.20%

Ph.D 98 18.05%

MBA 83 15.29%

Pharmacy Residency Two years (R1) 90 16.57%

Pharmacy Residency one year (R2) 93 17.13%

Fellowship 127 23.39%

Student pharmacist 69 12.71%

Intern pharmacist 23 4.24%

Answered question 543

Skipped question 0

Board of Pharmacy Specialties 
certificate

Response 
Count

Response 
Percent

 

Board Certified Ambulatory Care 
Pharmacist (BCACP) 192 35.69%

Board Certified Critical Care 
Pharmacist (BCCCP) 220 40.89%

Board Certified Nuclear Pharmacist 
(BCNP) 218 40.52%

Board Certified Nutrition Support 
Pharmacist (BCNSP) 187 34.76%

Board-certified Oncology 
Pharmacist (BCOP) 39 7.25%

Board Certified Pediatric Pharmacy 
Specialist (BCPPS) 58 10.78%

Board Certified Pharmacotherapy 
Specialists (BCPS) 71 13.20%

Board-certified Psychiatric 
Pharmacist (BCPP) 64 11.90%

Non 171 31.78%

Answered question 538

Skipped question 5

Position Held Response 
Count

Response 
Percent

General Manager of Pharmaceutical 
care 13 2.40%

0.000
Manager of Pharmaceutical care at 
the region 49 9.04%

Director of Hospital pharmacy 42 7.75%

Supervisor of pharmacy units 57 10.52%

Director of Primary care center 
pharmacy 38 7.01%

Pharmacy Technicians 51 9.41%

Lecturer 24 4.43%

Staff Pharmacist 49 9.04%

Continued...
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Table 2: Cont’d.

Community Pharmacist 107 19.74%

Clinical Pharmacist 27 4.98%

Deputy Director of Pharmacy 49 9.04%

Manager 26 4.80%

Pharmaceutical company 
representative 4 0.74%

Pharmaceutical company supervisor 1 0.18%

Non employment 5 0.92%

Answered question 542

Skipped question 1

Years of experience at Dentists 
career

Response 
Count

Response 
Percent

<3 64 15.61%

0.000

3-5 124 30.24%

6-10 140 34.15%

11-15 65 15.85%

> 15 17 4.15%

Answered question 410

Skipped question 133

Pharmacy practice area Response 
Count

Response 
Percent

Inpatient Pharmacy 51 9.41%

0.000

Outpatient Pharmacy 38 7.01%

Satellite Pharmacy 45 8.30%

Narcotics 61 11.25%

Extemporaneous Preparation 28 5.17%

Clinical Pharmacy 59 10.89%

Inventory Control 34 6.27%

Drug Information 4 0.74%

Emergency pharmacy 39 7.20%

Medication safety 39 7.20%

Repacking 57 10.52%

Pharmacy Education and Training 24 4.43%

Pharmacy Research 15 2.77%

Primary care pharmacy 28 5.17%

Community pharmacy 9 1.66%

Pharmaceutical company 6 1.11%

Regulation/Administration 1 0.18%

Non employment 4 0.74%

Answered question 543

Skipped question 0

with statistically significant difference between responses. Moreover, all 
elements showed a statistically significant difference between responses 
(p<0.001) (Table 7). The scores for the single-test reliability analysis of 
McDonald’s ω was 0.939, Cronbach’s alpha was 0.935, Gutmann’s λ2 was 
0.942, Gutmann’s λ6 was 0.976, and Greater Lower Bound was 0.990.

Table 3: Pharmacist authorship of the scientific publications.

Have you ever published a 
research paper

Response 
Count

Response 
Percent

p-value (X2)

Yes 346 63.84%

0.000
No 62 11.44%

I did not publish research 
before 132 24.35%

I do not need it 2 0.37%

Answered question 542

Skipped question 1

How many research papers 
have you published per year?

Response 
Count

Response 
Percent

0 82 15.10%

0.000

1-3 213 39.23%

4-6 85 15.65%

7-9 43 7.92%

Ten and more 120 22.10%

Answered question 543

Skipped question 0

Can you characterize yourself 
in most of your publications?

Response 
Count

Response 
Percent

First author 210 39.03%

Second author 231 42.94%

Third author 202 37.55%

Fourth author 158 29.37%

More than the fourth author 136 25.28%

Crossponding author 95 17.66%

Did not publish 8 1.49%  

Answered question 247 538

Skipped question 0 5

What are the most 
pharmaceutical sciences to 
write or publish interested?

Response 
Count

Response 
Percent

Pharmacoepidemiology and 
drug safety 226 41.70%

 

Pharmacoeconomics 271 50.00%

Pharmacotherapeutics research 270 49.82%

Social and behavioral aspects 
of life 280 51.66%

Pharmaceutics 271 50.00%

Pharmacokinetics 181 33.39%

Pharmacogenomics 195 35.98%

Medicinal chemistry 233 42.99%

Pharmacology 246 45.39%

Pharmacognosy 227 41.88%

Clinical pharmacy 235 43.36%

Hospital pharmacy 218 40.22%

Answered question 542

Skipped question 1
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Table 4: Pharmacist participation in the scientific publications.

In which part of the research paper do you most participate? Response Count Response Percent p-value (X2)

Meta-analysis 124 23.09%

Systematic Review 313 58.29%

Cohort 230 42.83%

Case series 179 33.33%

Case control 140 26.07%

Case report 145 27.00%

Observational study 118 21.97%

Randomized controlled trial 68 12.66%

Letter to the editor 136 25.33%

General review 171 31.84%

Clinical practice guidelines 192 35.75%

Quality improvement study 199 37.06%
 Economic analysis or evaluation 136 25.33%

Animal pre-clinical study 83 15.46%

Answered question 537

Skipped question 6

What do most participating in the processes in the pharmacy scientific 
publications

Response Count Response Percent

Writing the summary or Abstract 169 31.59%

Writing litterateur review in the introduction 309 57.76%

Design and writing the Methodology 287 53.64%

Data analysis and summarize the Results 305 57.01%

Interpretation of the results and writing the Discussion 134 25.05%

Searching and writing References 139 25.98%

Editing and revising the publications 155 28.97%

Review the vocabulary, grammar, and plagiarism 185 34.58%

Crossponding and communication with the publisher 111 20.75%

Answered question 535

Skipped question 8

How much does it cost you to publish one research paper Response Count Response Percent

0-499 USD 136 25.42%

0.000

500-999 56 10.47%

1000-1499 49 9.16%

1500-1999 81 15.14%

2000-2499 28 5.23%

2500-2999 93 17.38%

3000-3499 37 6.92%

3500-3999 2 0.37%

4000-4499 29 5.42%

4500-4999 9 1.68%

5000 and more 15 2.80%

Answered question 535

Skipped question 8
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Table 5: The Types of publications frequent used for scientific publications.

  76-100 % 
usage

51-75 % 26-74 % 1-25 % No Total Weighted 
Average

p-value

Article in International Scientific 
Journal 358 64.39% 88 15.83% 43 7.73% 29 5.22% 38 6.83% 556 4.26 0.000

Article in Local Scientific Journal 357 59.11% 129 21.36% 51 8.44% 29 4.80% 38 6.29% 604 4.22 0.000

Lecture in International Scientific 
Conference 340 56.29% 122 20.20% 83 13.74% 13 2.15% 46 7.62% 604 4.15 0.000

Lecture in Local Scientific 
Conference 317 51.38% 97 15.72% 102 16.53% 61 9.89% 40 6.48% 617 3.96 0.000

Chapter in book 304 49.84% 77 12.62% 102 16.72% 62 10.16% 65 10.66% 610 3.81 0.000

Complete Book 269 45.13% 73 12.25% 128 21.48% 75 12.58% 51 8.56% 596 3.73 0.000

Poster in International Scientific 
Conference 229 42.25% 140 25.83% 73 13.47% 67 12.36% 33 6.09% 542 3.86 0.000

Poster in local Scientific Conference 254 46.78% 119 21.92% 80 14.73% 56 10.31% 34 6.26% 543 3.93 0.000

Answered 543

Skipped 0

Table 6: How frequent used the following particular item during Scientific publications.

  76-100 % 
usage

51-75 % 26-74 % 1-25 % No Total Weighted 
Average

p-value

Journal impact factor 170 31.31% 188 34.62% 100 18.42% 46 8.47% 39 7.18% 543 3.74 0.000

Plaragrism by special software 179 32.97% 186 34.25% 99 18.23% 41 7.55% 38 7.00% 543 3.79 0.000

Spelling and grammar checker 
through special software 195 35.91% 211 38.86% 72 13.26% 45 8.29% 20 3.68% 543 3.95 0.000

Your colleagues as reviewer 213 39.23% 246 45.30% 33 6.08% 26 4.79% 25 4.60% 543 4.10 0.000

ORCID number as author or  
co-author 203 37.52% 217 40.11% 32 5.91% 44 8.13% 45 8.32% 541 3.90 0.000

Reliability of the survey 177 32.60% 202 37.20% 85 15.65% 11 2.03% 68 12.52% 543 3.75 0.000

Validation of the survey 142 26.15% 192 35.36% 76 14.00% 55 10.13% 78 14.36% 543 3.49 0.000

Answered 543

Skipped 0

Table 7: More frequently, you use the type of social media platforms to distribute your scientific publications.

  76-100 % 
usage

51-75 % 26-74 % 1-25 % No Total Weighted 
Average

p-value

Twitter 77 14.21% 221 40.77% 151 27.86% 21 3.87% 72 13.28% 542 3.39 0.000

LinkedIn 66 12.20% 238 43.99% 146 26.99% 46 8.50% 45 8.32% 541 3.43 0.000

Instagram 94 17.34% 217 40.04% 158 29.15% 23 4.24% 50 9.23% 542 3.52 0.000

Snapchat 94 17.34% 225 41.51% 134 24.72% 34 6.27% 55 10.15% 542 3.50 0.000

YouTube 110 20.30% 205 37.82% 155 28.60% 21 3.87% 51 9.41% 542 3.56 0.000

WhatsApp 151 27.86% 186 34.32% 152 28.04% 16 2.95% 37 6.83% 542 3.73 0.000

Telegram 61 11.25% 242 44.65% 160 29.52% 34 6.27% 45 8.30% 542 3.44 0.000

Line 16 2.95% 210 38.75% 175 32.29% 47 8.67% 94 17.34% 542 3.01 0.000

Facebook 43 7.92% 166 30.57% 181 33.33% 44 8.10% 109 20.07% 543 2.98 0.000

Pinterest 49 9.33% 143 27.24% 164 31.24% 81 15.43% 88 16.76% 525 2.97 0.000

Viber 79 14.82% 153 28.71% 167 31.33% 31 5.82% 103 19.32% 533 3.14 0.000

Answered 543

Skipped 0
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Factors affecting the practice of publishing scientific 
research by pharmacists
Several factors affected the practice of scientific research publications. We 
adjusted the significant values by using independent samples Kruskal–
Wallis test and the Bonferroni correction for multiple tests. The following 
factors were tested for their effect on pharmacists’ practice of scientific 
publications: location, worksite, gender, age, practice area, current 
position, and work experience. However, a single factor (i.e., nationality) 
did not affect the practice of publication, with a non-statistically 
significant difference (p>0.05). Five locations affected the practice of 
publication. The Eastern region showed the lowest scores (3.4436), with a 
statistically significant difference between regions (p=0.000). Non-Saudi 
nationals showed the lowest score (3.2188), with a statistically significant 
difference between nationalities (p=0.000). Females scored less than 
males (3.9254 versus4.2707), with a statistically significant difference 
between them (p=0.008). Six different age groups affected the practice 
of publication. Pharmacists in the age group of 65–74 years obtained the 
lowest score for scientific publications (2.000), followed by those in the 
age group of >75 years (2.000), with statistically significant difference 
between all age groups (p=0.000). Fourteen working sites affected 
the practice of scientific publications, with the lowest score (2.6318) 
obtained for private primary healthcare centers, with a statistically 
significant difference between all worksites (p=0.000). Twelve practice 

areas affected the practice of scientific publication, with the lowest score 
(2.6502) obtained for the emergency pharmacy and narcotics section 
(2.6762), with a statistically significant difference between all practice 
areas (p=0.000). Five levels of work experiences affected the practice of 
scientific publications by pharmacists. The lowest score (3.5099) was 
obtained for those with work experience of 6–10 years, with a statistically 
significant difference between all levels (p=0.000). Fifteen levels of 
positions held affected the practice of scientific publications made by 
pharmacists, with the lowest score (2.2696) obtained for those working 
as a pharmacy technician, followed by director of primary healthcare 
center (2.4727) and community pharmacy (2.5783), with statistically 
significant difference between them (p=0.000). Next, multiple regression 
analysis revealed a weak relationship (R=0.272) with p=0.000) between 
types of publications and factors affecting them. Five out of eight factors 
showed non-significant differences (p>0.05). However, three factors 
showed significant differences. Of the three factors, nationality and years 
of experience explained 25.4% and 13.5% of the negative relationship, 
whereas practice area explained 11.9% of the positive relationship to the 
variation (p=0.000, 0.011, and 0.025, respectively). The bootstrap model 
confirmed these results. The non-existence of multi-collinearity verified 
the relationship with the current position factor with Variance Inflation 
Factor (VIF) of 1.536, 1.397, and 1.381, respectively, which is less than 3 
or 518-20 (Table 8). 

Bootstrap for Coefficients

Model B

Bootstrapa

Bias Std. Error Sig. (2-tailed)

95% Confidence Interval

Lower Upper

1 (Constant) 6.781 −0.004 0.571 0.001 5.675 8.039

Locations −0.119 −0.001 0.068 0.089 −0.254 0.017

Sector of work 0.036 0.000 0.052 0.486 −0.061 0.144

Age (years) 0.028 0.001 0.047 0.561 −0.066 0.117

Nationality −1.090 0.003 0.217 0.001 −1.506 −0.657

Sex −0.346 0.006 0.226 0.130 −0.783 0.130

Practice area 0.055 0.001 0.027 0.051 0.003 0.111

Current Position 0.029 −0.001 0.032 0.362 −0.037 0.092

Experiances −0.264 −0.005 0.111 0.020 −0.481 −0.051

a. Unless otherwise noted, bootstrap results are based on 1000 bootstrap samples

Table 8: Multiple regression of Factors with the Types of publications.a

Model R
R 

Square F Sig.

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig.

95.0% Confidence 
Interval for B

Collinearity 
Statistics

B
Std. 

Error Beta
Lower 
Bound

Upper 
Bound Tolerance VIF

1 (Constant) .437 b .191 11.770 .000b 6.781 0.524  12.950 0.000 5.752 7.811   

 Locations −0.119 0.067 −0.085 −1.774 0.077 −0.252 0.013 0.882 1.134

 Sector of work 0.036 0.048 0.049 0.758 0.449 −0.058 0.131 0.489 2.043

 Age (years) 0.028 0.045 0.030 0.613 0.540 −0.061 0.117 0.844 1.186

 Nationality −1.090 0.240 −0.254 −4.548 0.000 −1.561 −0.619 0.651 1.536

Sex −0.346 0.214 −0.080 −1.616 0.107 −0.767 0.075 0.818 1.222

Practice area 0.055 0.024 0.119 2.250 0.025 0.007 0.103 0.724 1.381

Current Position 0.029 0.034 0.051 0.871 0.384 −0.037 0.096 0.595 1.681

Experiences −0.264 0.104 −0.135 −2.542 0.011 −0.468 −0.060 0.716 1.397

a. Dependent Variable: Pharmacist,s knowledge of reference management software tools, Predictors b: (Constant), Location, Site of work, Age (years), Nationality, 
Pharmacist gender, Practice area, Current Position, and pharmacist experiances 
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Several factors affected the practice of using specific tools of publications. 
Using the independent samples Kruskal–Wallis test and the Bonferroni 
correction for multiple tests, we adjusted the significant values. Two 
factors (i.e., nationality and gender) did not affect the practice of tools 
of publication (p>0.05). Five locations affected the practice of selected 
tools of publications by pharmacists. The lowest score (1.8866) was 
obtained for the central region, with statistically significant differences 
between regions (p=0.000). Six different age groups affected the use of 
selected tools of publications with the lowest score (1.000) obtained for 
the age group of >75 years, with the statistically significant difference 
between all age groups (p=0.000). Fourteen different worksites affected 
the use of selected publication tools, with private primary healthcare 
centers obtaining the lowest score (1.4156), with a statistically significant 
difference between all worksites (p=0.000). Twelve different practice 
areas affected the use of selected publication tools by pharmacists, with 
low scores obtained for emergency pharmacy (1.2894), clinical pharmacy 
(1.4068), and repacking units (1.6190), with statistically significant 
difference between them (p=0.000). Five levels of work experience 
affected the use of selected publication tools by pharmacists. The lowest 
score (2.1647) was obtained for those with 3–5 years of experience, with 
a statistically significant difference between all levels (p=0.000). Fifteen 
positions held by pharmacists affected the use of selected publication 
tools, with the lowest score (1.2710) obtained for those who worked at a 

community pharmacy, with a statistically significant difference between 
all positions (p=0.000). The relationship between the pharmacist practice 
using particular items during scientific publications and factors affecting 
it were analyzed via multiple regression analysis. The results showed 
a weak relationship (R=0.266) with p=0.000) between certain items 
for scientific publications and factors affecting them. Six out of eight 
factors showed non-significant differences (p>0.05). However, locations 
explained 16.4% of the positive relationship, whereas the current position 
held explained 20.4% of the negative relationship to the variation, with 
a statistically significant difference between them (p=0.001 and 0.001, 
respectively). The bootstrap model confirmed this result. Furthermore, 
the relationship was verified by the non-existence of multi-collinearity 
with the current position held with a VIF of 1.134 and 1.681, respectively, 
which is less than 3 or 518-20 (Table 9). 
Next, we analyzed the factors that affected the pharmacists regarding the 
distribution of their published articles. Using the independent samples 
Kruskal–Wallis test and the Bonferroni correction for multiple tests, we 
adjusted the significant values. Various factors affected the pharmacists’ 
distribution of their scientific publications, including location, worksite, 
gender, age, practice area, current position held, and years of experience. 
A single factor (i.e., gender) did not affect the distribution methods with 
a non-statistically significant difference (p>0.05). However, five different 
locations affected the practice of distribution methods of scientific 

Bootstrap for Coefficients

Model B

Bootstrapa

Bias Std. Error Sig. (2-tailed)

95% Confidence Interval

Lower Upper

1 (Constant) 2.352 −0.007 0.236 0.001 1.905 2.850

Locations 0.102 0.002 0.037 0.009 0.033 0.177

Sector of work 0.039 0.000 0.025 0.117 −0.011 0.089

Age (years) 0.041 0.002 0.021 0.051 0.001 0.085

Nationality −0.212 −0.004 0.098 0.033 −0.413 −0.023

Sex −0.058 0.001 0.111 0.576 −0.268 0.158

Practice area −0.003 0.000 0.013 0.797 −0.030 0.021

Current Position −0.052 5.256E−05 0.016 0.002 −0.083 −0.019

Experiances 0.079 −6.674E−05 0.060 0.187 −0.039 0.196

a. Unless otherwise noted, bootstrap results are based on 1000 bootstrap samples

Table 9: Multiple regression of Factors with the particular item during Scientific publications.a

Model R
R 

Square F Sig.

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig.

95.0% Confidence 
Interval for B

Collinearity 
Statistics

B
Std. 

Error Beta
Lower 
Bound

Upper 
Bound Tolerance VIF

1 (Constant) .266b .071 3.801 .000b 2.352 0.247  9.526 0.000 1.867 2.838   

 Locations 0.102 0.032 0.164 3.199 0.001 0.039 0.164 0.882 1.134

 Sector of work 0.039 0.023 0.120 1.744 0.082 −0.005 0.084 0.489 2.043

 Age (years) 0.041 0.021 0.101 1.917 0.056 −0.001 0.083 0.844 1.186

 Nationality −0.212 0.113 −0.112 −1.872 0.062 −0.434 0.011 0.651 1.536

Sex −0.058 0.101 −0.031 −0.576 0.565 −0.257 0.140 0.818 1.222

Practice area −0.003 0.011 −0.017 −0.294 0.769 −0.026 0.019 0.724 1.381

Current Position −0.052 0.016 −0.204 −3.258 0.001 −0.083 −0.021 0.595 1.681

Experiences 0.079 0.049 0.092 1.611 0.108 −0.017 0.175 0.716 1.397

a. Dependent Variable: Pharmacist,s practice of particular item during Scientific publications, Predictors b: (Constant), Location, Site of work, Age (years), National-
ity, Pharmacist gender, Practice area, Current Position, and pharmacist experiances
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publications. The central region showed the lowest scores (4.7286), 
with a statistically significant difference between all regions (p=0.000). 
Non-Saudi nationals obtained a lower score (5.1689) than that of Saudi 
nationals, with a statistically significant difference between nationalities 
(p=0.003). Six age groups affect the distribution methods of scientific 
publications with the lowest scores obtained for those in the age group 
of 65–74 years (2.1667), with a statistically significant difference between 
them (p=0.000). In terms of the worksite, 14 private primary healthcare 
centers (4.2157) obtained the lowest scores, followed by the non-MOH 
governmental hospitals (4.2481), with statistically significant differences 
between all worksites (p=0.000). In terms of practice areas, 12 practice 
areas affected the distribution methods of scientific publications, with 
the lowest score obtained for emergency pharmacy (4.1562), followed 
by repacking (4.3711) and clinical pharmacy units (4.4838), with a 
statistically significant difference between them (p=0.000). Five levels 
of work experience affected the distribution methods of scientific 
publications by pharmacists, with the lowest score (4.8070) obtained for 
those with a work experience of 11–15 years, with a statistically significant 
difference between all levels (p=0.000). In terms of the position held, 15 
positions affected the distribution methods of scientific publications by 
pharmacists, with the deputy director of pharmacy (4.0946) showing the 
lowest scores, followed by the community pharmacy (4.2931). There were 
statistically significant differences between them (p=0.000). A multiple 
regression analysis revealed the relationship between the practice of a 

type of social media platforms used to distribute their publications and 
factors affecting it. In this analysis, the variety of social media platforms 
used to distribute articles was the dependent variable, and factors 
affecting it were considered the expletory variable. According to the 
results, there was a weak relationship (R=0.307 with p=0.000) between 
the particular items of scientific publications and the factors affecting 
them. Four out of eight factors showed non-significant differences 
(p>0.05). However, four factors (i.e., location, nationality, gender, and 
years of experience) explained 11.5% of the positive relationship, 17% of 
the positive relationship, 18.6% of the negative relationship, and 20.2% 
of the negative relationship with a statistically significant difference 
(p=0.023, 0.004, 0.000, and 0.000, respectively) through multiple 
regression model and confirmed by Bootstrap model. The non-existence 
of multi-collinearity verified the relationship with the current position 
factor with VIF values of 1.134, 1.536, 1.222, and 1.397, respectively, 
which is less than 3 or 518-20 (Table 10).

DISCUSSION
The pharmacist practice of scientific publications reflected their 
background knowledge.8 All pharmacists publish a number of articles 
annually.3,21 The pharmacists showed a positive attitude toward 
authorship during publications, and each pharmacist had a specific role 
during academic writing and publications. Exploring this information 
will lead to a unique plan for pharmacists in their practice of scientific 

Bootstrap for Coefficients

Model B

Bootstrapa

Bias Std. Error Sig. (2-tailed)

95% Confidence Interval

Lower Upper

1 (Constant) 6.249 0.008 0.342 0.001 5.580 6.929

Locations 0.108 −0.004 0.059 0.065 −0.006 0.228

Sector of work 0.012 0.000 0.043 0.774 −0.069 0.100

Age (years) −0.016 0.002 0.034 0.630 −0.081 0.052

Nationality 0.489 0.007 0.165 0.004 0.183 0.813

Sex −0.537 −0.010 0.176 0.003 −0.900 −0.211

Practice area 0.002 0.001 0.022 0.941 −0.040 0.047

Current Position −0.034 0.000 0.028 0.247 −0.089 0.020

Experiances −0.265 −0.001 0.093 0.006 −0.442 −0.073

a. Unless otherwise noted, bootstrap results are based on 1000 bootstrap samples

Table 10: Multiple regression of Factors with the type of social media platforms used for publications distribution.

Model R
R 

Square F Sig.

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig.

95.0% Confidence 
Interval for B

Collinearity 
Statistics

B
Std. 

Error Beta
Lower 
Bound

Upper 
Bound Tolerance VIF

1 (Constant) 307b .095 5.220 .000b 6.249 0.371  16.853 0.000 5.520 6.978   

 Locations 0.108 0.048 0.115 2.274 0.023 0.015 0.202 0.882 1.134

 Sector of work 0.012 0.034 0.025 0.367 0.713 −0.054 0.079 0.489 2.043

 Age (years) −0.016 0.032 −0.026 −0.507 0.613 −0.079 0.047 0.844 1.186

 Nationality 0.489 0.170 0.170 2.882 0.004 0.155 0.823 0.651 1.536

Sex −0.537 0.152 −0.186 −3.543 0.000 −0.835 −0.239 0.818 1.222

Practice area 0.002 0.017 0.006 0.103 0.918 −0.032 0.036 0.724 1.381

Current Position −0.034 0.024 −0.087 −1.415 0.158 −0.081 0.013 0.595 1.681

Experiences −0.265 0.074 −0.202 −3.600 0.000 −0.409 −0.120 0.716 1.397

a. Dependent Variable: Pharmacist,s practice of type of social media platforms for publications distributiona, Predictors b: (Constant), Location, Site of work, Age 
(years), Nationality, Pharmacist gender, Practice area, Current Position, and pharmacist experiances
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publications. Therefore, this study examined the elements of practice 
through a self-administered electronic survey. It is a validated and 
high-reliability survey. The questionnaire was distributed locally to 
pharmacists of different age groups, nationalities, gender, occupational 
status, and worksites. The responders were selected through a convenient 
sampling system with a calculated number of subjects based on 
international guidelines. More than 500 individuals responded to the 
questionnaire; of them, 60 had published an article at least once in their 
lifetime, which is a good number. One-third of the responders published 
at least 1–3 articles annually, which agrees with the results of previous 
studies.21 Of those responders, more than one-third were third or 
second, and the first position during publications, reflecting their role in 
the publications or being responsible or original research. Almost half of 
the responders published an article about social science, pharmaceutics, 
or pharmacoeconomics, which can be done quite fast compared to other 
types of articles. In addition, the types mentioned above of articles are 
easy to type the document for publication. During pharmacy school, 
those topics are easy to research study and not tricky for publications. 
Most of the responders participated in writing a systemic review, cohort, 
and observational studies, which is not expensive for publication. 
However, they had to undergo the process of data collection, analysis, 
writing, and presenting the data in academic writing. Many of the 
responders had to work in order to obtain the skills mentioned earlier.
On the contrary, the responders rarely published randomized 
clinical trials or animal studies because they were costly compared to 
observational studies. More than half of the responders participated in 
writing a literature review or analyzed the data for publication, which 
is not so difficult for the young researchers and students. However, 
most pharmacists felt that the challenging part of a publication is the 
corresponding author section, interpretation of the results, and writing 
the discussion part. Very few pharmacists wrote citations, which requires 
more experience and writing skills. The average score of pharmacists 
practicing the type of publications was good, which shows that they 
published articles in international or local journals. Most pharmacists 
wish to publish an article in an international journal as they are more 
popular than a local journal and wish to participate in international 
conferences, which agrees with the results of a previous study.22

In this study, most pharmacists did not participate in writing book 
chapters and book publication-related work, which is less than what 
was reported by a previous study.23 This result might be because book 
publication requires more time to work on. Moreover, it is not easy to 
publish with various regulations. Therefore, most pharmacists referred 
to and cited journal articles than books or book chapters. In addition, 
the majority of the pharmacists rarely read and referred to books 
or book chapters. In this study, the average score for practicing some 
unique items during scientific publications was acceptable, emphasizing 
their colleague as the reviewer in the journal or spelling and grammar 
checking through a particular software program. Usually, most research 
asks their colleagues or friends to review the research to correct any 
mistakes for good publications. Moreover, many software programs are 
used for checking spelling and grammar issues, especially for Arabic-
speaking authors. Furthermore, most of the responders did not take 
the journal impact factor or reliability survey test seriously. The impact 
factor of journals was found to have some defects and inappropriate tool 
measurements.24-28 Therefore, the results of reliability tests need to be 
confirmed by a biostatistician. In addition, pharmacists who have good 
education and training in biostatistics can do those tests.

Limitations
Although this study had several advantages, such as good sample size 
and a high-reliability score, it had limitations. First, the responders were 
from different locations, age levels, gender, practice site, and years of 

experience. Therefore, we recommend that future research should be 
conducted with equal or the same demographic information.

CONCLUSION
The practice of publishing scientific research was found to be acceptable in 
the Kingdom of Saudi Arabia. However, some factors negatively affected 
the practice, such as the old age of pharmacists, the high level of work 
experience, and higher position. However, some factors did not affect 
the practice of publishing articles, such as geographic location, gender, 
and practice area. Therefore, key performance indicators of scientific 
publications are suggested to improve the outcome of publication in 
scientific research in Saudi Arabia.
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