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ABSTRACT
Objectives: In this study, we aimed to assess pharmacists’ knowledge about scientific publications 
in the Kingdom of Saudi Arabia. Methods: In this cross-sectional survey, we analyzed pharmacists’ 
knowledge about scientific publications in Saudi Arabia. We used a self-reported electronic survey 
questionnaire and distributed it to pharmacists from interns to consultants and specialists. The survey 
collected demographic information of the responders and their knowledge of selected research 
paper elements in a scientific journal. We used 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) and Jeffery’s Amazing Statistics 
Program (JASP), and Microsoft Excel (version 16) software. Results: A total of 543 pharmacists 
responded to the questionnaire. Of them, more than one-quarter of the participants responded from 
the central region (155 (28.55%)), followed by the eastern region (133 (24.49%)), with statistically 
significant differences between all regions (p=0.000). Females responded more (321 (59.12%)) than 
that of males (222 (40.88%)). The majority of the responders were Saudi nationals (351 (64.64%)), 
followed by non-Saudi nationals (192 (35.36%)), with statistically significant differences between them 
(p=0.000). The average score for knowledge of pharmacists about writing a section in the research 
article was 4.07, with high scores obtained for the elements “knowledge of the abstract section” (4.51) 
and “knowledge of the Introduction section” (4.47), with statistically significant between all responses 
(p=0.000). The average score for knowledge of pharmacists about various study designs in the 
manuscript was 3.36, with high scores obtained for the elementary knowledge of cohort study (3.59), 
case series (3.59), observational study, and Letters to the editor (3.49), with statistically significant 
differences between responses (p=0.000). The average score for knowledge of pharmacists about 
journal indexing database was (3.17), with high scores obtained for the elementary knowledge of the 
Google Scholar (3.78), PubMed (3.60), and Index Medicus (3.43). The scores for the reliability analysis 
of McDonald’s ω was (0.843), Cronbach’s α was (0.847), Gutmann’s λ2 was (0.888), Gutmann’s was λ6 
(0.985), and Greater Lower Bound was (0.994). Conclusion: Pharmacists’ knowledge about writing 
research sections, study design, and journal indexing database for scientific publications in Saudi Arabia 
was varied. Therefore, we highly recommend improving pharmacists’ training and education during 
graduation to improve patients’ pharmaceutical care in Saudi Arabia.
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INTRODUCTION
Pharmacists gain their pharmacy or medical 
knowledge from various resources, such as 
textbooks, journals, websites, and social media. 
Several types of research designs can be used 
to write an article, namely, narrative review, 
systematic review, and observational studies, 
in addition to clinical trials, cases series, and 
case reports.1 Each type of article in biomedical 
journals consists of the following sections: 
Introduction, Materials and Methods, Results, 
Discussion, Conclusion, and References.2 
Different international publications guidelines 
are recommended to follow the entire 
structure.2,3 Various guidelines for writing 
scientific research recommend all healthcare 
professionals, including pharmacists, follow the 
structure of writing scientific research. Those 
guidelines were designed based on research 
methodology. For instant, clinical trials, 
observational studies, epidemiology research, 
and pharmacoepidemiology. Consequently, the 
research paper authors should be educated and 
trained on writing different types of research 

articles intended for publication.4-8 The pharmacist 
should be aware of that knowledge of writing 
research for publications. Most pharmacists are 
trained to write publications during the school 
of pharmacy period through academic assay 
or academic writing.9 The pharmacy school 
has changed its curriculum from a bachelor’s 
degree to a pharm D degree in Saudi Arabia and 
other Middle East countries.9,10 Those changes 
included multiple things, including the research 
projects. Each study has to do a research project 
before graduation. Moreover, the pharmacy 
practice program required a research project 
for graduation.9 The Saudi Commission Health 
Specialties (SCHS) recommended making 
research or publications considered suggested 
scores for residency admissions. Besides, the 
healthcare organizations recommended doing 
research and publications during practice.11,12 
In addition, some pharmacists get research and 
scientific publication volunteer courses.
Much of the researches have been done annually.13 
However, few of them had been published in 
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peer-reviewed biomedical journals.14 That is related to inadequate basic 
research knowledge or insufficient knowledge of biostatistics analysis 
that is required for scientific publications.15-18 A previous study has 
reported the essential Awareness elements of scientific research,19 and 
others have discussed ethics in research, biostatistics knowledge of 
healthcare professionals, and resources that can be used.20,21 However, 
to the best of our knowledge, no studies are conducted to discuss 
pharmacists’ knowledge about scientific publications.22 Therefore, in this 
study, we aimed to declare the knowledge of pharmacists about scientific 
publications in the Kingdom of Saudi Arabia.

METHODS
This is a 6-month cross-sectional study conducted to assess pharmacists’ 
knowledge about scientific publications 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. 
All non-pharmacists, students, and incomplete surveys were excluded 
from this study. The survey collected demographic information of 
the responders and their knowledge of writing selected elements of a 
manuscript for a scientific journal and their knowledge of study designs, 
journal indexing database, and reference management software tools. We 
used a 5-point Likert response scale system with close-ended questions 
to obtain responses. This cross-sectional study calculated the sample size 
according to the previous literature with unlimited population size. The 
confidence was on the level of 95%, a z score of 1.96, a margin of error 
of 5%, and the population percentage was 50%. Besides, the drop-out 
rate was 10%. Consequently, the sample size was calculated as 418 with 
a power of study of 80%.23-25 The response rate required for this sample 
size was at least 60–70%.25,26 The survey was distributed through social 
media such as WhatsApp and Telegram and via face-to-face contact. In 
addition, a reminder message was sent once every 1–2 weeks. Expert 
reviewers and pilot testing validated the survey. Furthermore, various 
reliability tests such as McDonald’s ω, Cronbach’s α, Gutmann’s λ2, and 
Gutmann’s λ6 were conducted. The data were collected through the 
Survey Monkey system and analyzed using Microsoft Excel (version 
16), Statistical Package of Social Sciences (SPSS), and Jeffery’s Amazing 
Statistics Program (JASP). We performed descriptive and frequency 
analysis, the goodness of fit, correlation, and inferential analyses on 
factors affecting pharmacists’ knowledge about scientific publications. 
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.2-4

RESULTS
A total number of 543 pharmacists responded to the questionnaire. 
Of them, more than one-quarter responded from the central region  
(155 (28.55%)) and eastern region (133 (24.49%)), with statistically 
significant differences between the provinces (p=0.000). Most 
of the responders were from private primary healthcare centers  
(110 (20.26%)) and Ministry of Health (MOH) hospitals (97 (17.86%)), 
with a statistically significant difference between working sites 
(p=0.000). Females responded more than males (321 (59.12%) versus 
222 (40.88%)). Based on nationality, Saudi nationals responded more 
than non-Saudi nationals (351 (64.64%) versus 192 (35.36%)), with 
statistically significant differences between nationalities (p=0.000). Most 
of the responders were in the age group of 30–44 years (209 (38.49%)) 
and 18–29 years (166 (30.57%)), with statistically significant differences 
between all age groups (p=0.000). Most of the pharmacists were 
community pharmacists (107 (19.74%)) and pharmacy supervisors 
(57 (10.52%)), with statistically significant differences between all 
levels (p=0.000). Most of the responders held Diploma in Pharmacy  

(202 (37.20%)), Bachelor in Pharmacy (199 (36.65%)), and Master 
of Science in Clinical Pharmacy (140 (25.78%)). Most pharmacists 
had a work experience of 6–10 years (140 (34.15%)) and 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 had a 
certification from one board of pharmaceutical specialties (367 (68.21%)). 
Of them, 220 (40.89%) were Board-Certified Critical Care specialists,  
218 (40.52%)were Board-Certified Nuclear Pharmacists, 192 (35.69%) 
were Board-Certified Ambulatory Care specialists, and 187 (34.76%) were 
Board-Certified Nutrition Support specialists. 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) correlation 
coefficients, with a statistically significant difference between the two 
factors (p<0.001). There was a medium positive correlation between site 
of work and current position held based on Kendall’s tau_b (0.457) and 
Spearman’s rho (0.610), with a statistically significant difference between 
the two factors (p<0.001) (Tables 1 and 2).
The average score for pharmacists’ knowledge in writing a section in the 
manuscript was 4.07, with high scores obtained for knowledge of the 
Abstract section (4.51) and knowledge of the Introduction section (4.47). 
In comparison, the lowest scores were obtained for Limitations (3.63) 
and References section (3.82), with statistically significant differences 
between responses. Moreover, all aspects showed statistically significant 
differences between responses (p<0.001) (Table 3). The total average 
scores of pharmacist knowledge in publishing various study designs in 
the manuscript were (3.36), with high scores obtained for the element 
knowledge of the cohort (3.59), case series (3.59), observational study, 
and letters to the editor (3.49). In comparison, the lowest scores were 
obtained for meta-analysis (3.11), quality improvement study (3.15), and 
pre-clinical animal study (3.17), with statistically significant differences 
between the responses. Moreover, all aspects were statistically significant 
(p<0.001) (Table 4). The average score for knowledge of pharmacists 
about journal indexing database was 3.17 with high scores obtained for 
the element knowledge of the Google Scholar (3.78), PubMed (3.60), and 
Index Medicus (3.43). In comparison, the lowest scores were obtained for 
the Scilit database (2.92), and Directory of Research Journals Indexing 
(2.95), and World Cat (OCLC) (2.96), with statistically significant 
between responses. Moreover, all aspects were statistically significant 
(p<0.001) (Table 5). The total average score for pharmacist knowledge 
of using reference management software tools was 3.47, with high scores 
obtained for the element knowledge of the Mendeley (3.64) and Qiqqa 
(3.63). In comparison, the lowest scores were obtained for Papers (3.15) 
and Colwiz (3.26), with statistically significant differences between 
responses. Moreover, all aspects were statistically significant (p<0.001) 
(Table 6). The scores for reliability analysis of McDonald’s ω was (0.843), 
Cronbach’s α was (0.847), Gutmann’s λ2 was (0.888), Gutmann’s λ6 was 
(0.985), and Greater Lower Bound was (0.994).

Factors affecting the knowledge of pharmacists about 
scientific publications
Factors affecting the knowledge of pharmacists about writing a section of 
the research paper. Using independent samples Kruskal–Wallis test and 
the Bonferroni correction for multiple tests, we adjusted the significant 
values. The factors that might affect pharmacists’ knowledge in writing 
a section of the research paper include location, worksite, gender, age, 
practice area, current position held, and years of work experience. Two 
factors (nationality and position ) did not affect the knowledge of storage 
with a non-statistically significant difference (p>0.05). Five locations 
impacted the knowledge of pharmacists about writing a section of the 
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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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obtained for those working at MOH (2.6029) and university (2.8565), 
with a statistically significant difference between all worksites (p=0.000). 
In terms of practice areas, the lowest score (2.3824) was obtained for 
inpatient pharmacy, with a statistically significant difference between 
all worksites (p=0.000). In terms of work experience, the lowest score 
(2.5588) was obtained for >15 years of experience, with a statistically 
significant difference between all levels (p=0.000). In terms of positions 
held, the lowest score (2.4361) was obtained for director of a primary 
healthcare center and general manager of pharmaceutical care (2.4808), 
with a statistically significant difference between them (p=0.000). 
A multiple regression analysis revealed the relationship between 
knowledge in writing sections of the research paper and factors affecting 
it. We measured knowledge as the dependent variable and factors as the 
expletory variable. The results showed a weak relationship (R=0.262 with 
p=0.000) between the two variables. Three out of seven factors showed 
non-significant differences (p>0.05). However, a single factor (current 
position) explained a 19.6% positive relationship to the variation with 
a statistically significant difference (p=0.002), which the Bootstrap 
model confirmed. Furthermore, the relationship was verified by the 
non-existence of multi-collinearity with the current position factor with 
Variance Inflation Factor (VIF) of 1.681, which is less than 3 or 527-29 
(Table 6). 
Next, the factors affecting the knowledge of pharmacists about various 
study designs were tested. We adjusted the significant values by using 
independent samples Kruskal–Wallis test and the Bonferroni correction 
for multiple tests. Among the factors studied, a single factor (nationality) 
did not affect the knowledge of study designs, with a non-statistically 
significant difference (p>0.05). Five locations affected to influence 
the knowledge of study design. The southern region obtained the 
lowest score (2.0247), followed by the northern region (2.2903), with 
a statistically significant difference between all regions (p=0.000). 
Females were affected more than males (2.7316 versus 2.4054), with a 
statistically significant difference between them (p=0.022). In terms of 
age, the lowest score was for the age group of 65–74 years (2.1012), with 
a statistically significant difference between all age groups (p=0.000). 
In terms of the worksite, the lowest score was obtained for MOH 
(1.9896), with a statistically significant difference between all worksites 
(p=0.000). In terms of practice area, the lowest score was obtained 
for inpatient pharmacy (1.8617), followed by pharmacy education 
(2.1149) and medications safety (2.1465), with a statistically significant 
difference between all areas (p=0.000). In terms of work experience, the 
lowest score (1.6681) was obtained for >15 years of experience, with a 
statistically significant difference between them (p=0.000). In terms of 
the position held, the lowest score was obtained for general manager 
of pharmaceutical care (1.4451), followed by director of primary care 
pharmacy (2.1071) and supervisor of pharmacy unit (2.0906), with 
a statistically significant difference between them (p=0.000). The 
relationship between knowledge in publishing various study designs in a 
research paper and factors affecting it was studied. The multiple regression 
model revealed a medium relationship (R=0.458 with p=0.000) between 
knowledge in publishing various study designs in research papers and 
its factors. Three out of eight factors showed non-significant differences 
(p>0.05). However, location explained 30.0% of the positive relationship, 
age explained 12.4% of the negative relationship, nationality explained 
22.3% of the positive relationship, practice area explained 13.7% of the 
negative relationship, and current position held explained 26.7% of 
the positive relationship to the variation, with a statistically significant 
(p=0.000, 0.011, 0.000, 0.009), and 0.000, respectively) the difference, 
which the Bootstrap model confirmed. The relationship was verified by 
the non-existence of multi-collinearity with the current position factor 
with VIF of 1.134, 1.186, 1.536), 1.381, and 1.681, respectively), which is 
less than 3 or 527-29 (Table 7). 

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

research paper. The northern region obtained the lowest score (3.1207) 
with a statistically significant difference between all regions (p=0.000). 
Females got a higher score than males (3.8244 versus3.7154), with a 
statistically significant difference between them (p=0.032). In terms of 
age, the lowest score was (2.1875) obtained for the responders in the age 
group of 65–74 years, with a statistically significant difference between 
all age groups (p=0.000). In terms of the worksite, low scores were 
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Table 3: Knowledge in writing sections of research paper. 

Complete 
information

Incomplete 
information

Weak 
information

I do not have 
information

I do not need this 
information

Total
Weighted 
Average

p-value

Abstract 355 65.38% 133 24.49% 36 6.63% 17 3.13% 2 0.37% 543 4.51 0.000
Introduction 303 55.80% 203 37.38% 27 4.97% 8 1.47% 2 0.37% 543 4.47 0.000
Methodology 216 39.85% 191 35.24% 126 23.25% 6 1.11% 3 0.55% 542 4.13 0.000
Results 205 37.75% 236 43.46% 85 15.65% 16 2.95% 1 0.18% 543 4.16 0.000
Discussion 162 29.83% 207 38.12% 147 27.07% 27 4.97% 0 0.00% 543 3.93 0.000
Conclusion 171 31.49% 223 41.07% 90 16.57% 59 10.87% 0 0.00% 543 3.93 0.000
Limitations 144 26.52% 194 35.73% 100 18.42% 69 12.71% 36 6.63% 543 3.63 0.000
References 196 36.10% 183 33.70% 43 7.92% 113 20.81% 8 1.47% 543 3.82 0.000
Answered 543
Skipped 0

Table 4: Level of knowledge in publishing various study designs.

Complete 
information

Incomplete 
information

Weak 
information

I do not have 
information

I do not need 
this information

Total
Weighted 
Average

p-value

Meta-analysis 78 14.36% 202 37.20% 103 18.97% 24 4.42% 136 25.05% 543 3.11 0.000
Systematic Review 51 9.41% 236 43.54% 87 16.05% 134 24.72% 34 6.27% 542 3.25 0.000
Cohort 126 23.60% 172 32.21% 163 30.52% 39 7.30% 34 6.37% 534 3.59 0.000
Case series 133 24.49% 168 30.94% 163 30.02% 44 8.10% 35 6.45% 543 3.59 0.000
Case control 93 17.16% 205 37.82% 156 28.78% 26 4.80% 62 11.44% 542 3.44 0.000
Case report 103 19.47% 175 33.08% 167 31.57% 41 7.75% 43 8.13% 529 3.48 0.000
Observational study 97 17.86% 188 34.62% 175 32.23% 49 9.02% 34 6.26% 543 3.49 0.000
Randomized controlled trail 113 20.81% 174 32.04% 163 30.02% 48 8.84% 45 8.29% 543 3.48 0.000
Letter to the editor 110 20.30% 189 34.87% 153 28.23% 37 6.83% 53 9.78% 542 3.49 0.000
General review 73 13.70% 198 37.15% 150 28.14% 68 12.76% 44 8.26% 533 3.35 0.000
Clinical practice guidelines 62 11.70% 162 30.57% 214 40.38% 49 9.25% 43 8.11% 530 3.28 0.000
Quality improvement study 65 12.15% 144 26.92% 183 34.21% 92 17.20% 51 9.53% 535 3.15 0.000
Economic analysis or evaluation 78 14.39% 173 31.92% 146 26.94% 68 12.55% 77 14.21% 542 3.20 0.000
Animal pre-clinical study 84 15.58% 143 26.53% 175 32.47% 56 10.39% 81 15.03% 539 3.17 0.000
Answered 543
Skipped 0

Table 5: Level of knowledge about journal indexing database.

Complete 
information

Incomplete 
information

Weak 
information

I do not have 
information

I do not need 
this information

Total
Weighted 
Average

p-value

Google scholar 234 43.09% 95 17.50% 111 20.44% 64 11.79% 39 7.18% 543 3.78 0.000

Index medicus 70 12.92% 246 45.39% 105 19.37% 90 16.61% 31 5.72% 542 3.43 0.000

PubMed 113 20.85% 173 31.92% 182 33.58% 73 13.47% 1 0.18% 542 3.60 0.000

Scopus 114 20.99% 145 26.70% 103 18.97% 179 32.97% 2 0.37% 543 3.35 0.000

Cross ref 66 12.15% 157 28.91% 131 24.13% 80 14.73% 109 20.07% 543 2.98 0.000

Web of sciences 90 16.61% 132 24.35% 126 23.25% 167 30.81% 27 4.98% 542 3.17 0.000

Chemical Abstracts 82 15.10% 113 20.81% 115 21.18% 218 40.15% 15 2.76% 543 3.05 0.000

Directory of Research Journals 
Indexing 61 11.23% 100 18.42% 154 28.36% 208 38.31% 20 3.68% 543 2.95 0.000

Microsoft Academics 83 15.29% 103 18.97% 141 25.97% 200 36.83% 16 2.95% 543 3.07 0.000

World Cat (OCLC) 71 13.08% 89 16.39% 136 25.05% 240 44.20% 7 1.29% 543 2.96 0.000

J-Gate 49 9.04% 104 19.19% 120 22.14% 246 45.39% 23 4.24% 542 2.83 0.000

Scilit database 49 9.02% 122 22.47% 128 23.57% 223 41.07% 21 3.87% 543 2.92 0.000

Answered 543

Skipped 0
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Table 6: Level of knowledge in using reference management software tools.

Complete 
information

Incomplete 
information

Weak information
I do not have 
information

I do not need this 
information

Total
Weighted 
Average

p-value

Mendeley 170 31.37% 144 26.57% 124 22.88% 70 12.92% 34 6.27% 542 3.64 0.000

EndNote 79 14.55% 231 42.54% 147 27.07% 76 14.00% 10 1.84% 543 3.54 0.000

RefWork 125 23.36% 193 36.07% 116 21.68% 93 17.38% 8 1.50% 535 3.62 0.000

Zotero 173 31.92% 127 23.43% 129 23.80% 84 15.50% 29 5.35% 542 3.61 0.000

Qiqqa 171 31.67% 128 23.70% 120 22.22% 113 20.93% 8 1.48% 540 3.63 0.000

JabRef 85 15.65% 152 27.99% 202 37.20% 92 16.94% 12 2.21% 543 3.38 0.000

Colwiz 68 12.62% 192 35.62% 118 21.89% 134 24.86% 27 5.01% 539 3.26 0.000

Papers 94 17.31% 57 10.50% 245 45.12% 130 23.94% 17 3.13% 543 3.15 0.000

Answered 543

Skipped 0

Bootstrap for Coefficients

Model B

Bootstrapa

Bias Std. Error Sig. (2-tailed)

95% Confidence Interval

Lower Upper

1 (Constant) 2.914 −0.018 0.370 0.001 2.181 3.616

Locations 0.154 0.002 0.051 0.003 0.059 0.256

Sector of work −0.005 0.001 0.039 0.891 −0.080 0.081

Age (years) −0.016 −0.001 0.031 0.595 −0.080 0.042

Nationality −0.036 0.005 0.169 0.835 −0.367 0.317

Sex 0.075 0.004 0.156 0.642 −0.221 0.373

Practice area −0.012 −5.437E−05 0.019 0.527 −0.051 0.024

Current Position 0.076 −6.098E−05 0.023 0.001 0.030 0.120

Experiances −0.010 0.001 0.075 0.895 −0.158 0.136

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

Table 7: Multiple regression of Factors with the knowledge in writing sections of research paper.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) .262b .069 3.683 .000b 2.914 0.377  7.723 0.000 2.172 3.656   

 Locations 0.154 0.048 0.163 3.174 0.002 0.059 0.249 0.882 1.134

 Sector of work −0.005 0.035 −0.011 −0.153 0.879 −0.073 0.063 0.489 2.043

 Age (years) −0.016 0.033 −0.026 −0.496 0.620 −0.081 0.048 0.844 1.186

 Nationality −0.036 0.173 −0.012 −0.208 0.836 −0.375 0.304 0.651 1.536

Sex 0.075 0.154 0.026 0.487 0.626 −0.228 0.378 0.818 1.222

Practice area −0.012 0.018 −0.040 −0.705 0.481 −0.047 0.022 0.724 1.381

Current Position 0.076 0.024 0.196 3.134 0.002 0.028 0.124 0.595 1.681

Experiences −0.010 0.075 −0.008 −0.132 0.895 −0.157 0.137 0.716 1.397

a. Dependent Variable: Pharmacist,s knowledge in writing sections of research paper, Predictors b: (Constant), Location, Site of work, Age (years), Nationality, Phar-
macist gender, Practice area, Current Position, and pharmacist experiances.

Next, factors affecting the knowledge of the journal indexing database 
were analyzed using independent samples Kruskal–Wallis test and the 
Bonferroni correction for multiple tests. Various factors influenced 
the knowledge of the journal indexing database, including location, 
worksite, gender, age, practice area, current position held, and years of 

work experience. Five locations affected the knowledge of the journal 
indexing database. The western region obtained the lowest score 
(2.5601), followed by the southern region (2.6294), with a statistically 
significant difference between them (p=0.000). In terms of nationality, 
Saudi nationals obtained a score of 4.9743, with a statistically significant 
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relationship, gender explained 14.8% of the positive relationship, current 
position held explained 18% of the positive relationship, and years of 
experience explained 14.2% of the negative relationship to the variation, 
with a statistically significant (p=0.001, 0.000, 0.004, 0.003, and 0.011, 
respectively) difference, which was confirmed by Bootstrap model. The 
non-existence of multi-collinearity verified the relationship with the 
current position factor with VIF of 1.134, 1.536, 1.222, 1.681, and 1.397, 
respectively), which is less than 3 or 521-23 (Table 8). 
Next, the factors affecting the knowledge of pharmacists about reference 
management software were studied using independent samples Kruskal–
Wallis test and the Bonferroni correction for multiple tests. Various 
factors affected pharmacists’ knowledge, such as location, worksite, 
gender, age, practice area, current position held, and years of experience. 
Based on the results, 5 locations affected the knowledge of pharmacists 
about the reference management software. The central region obtained a 
score of (5.0357), and the southern region got (5.2933) with a statistically 
significant difference between them (p=0.007). In terms of nationality, 
Saudi nationals obtained the highest score (2.7320), with a statistically 
significant difference (p=0.000). In terms of age, pharmacists in the age 
group of >75 years had the greatest knowledge of reference management 
software (3.5000), with a statistically significant difference (p=0.000). In 
terms of the worksite, the lowest score was obtained for private primary 
healthcare centers (3.9148), with a statistically significant difference 

difference between them (p=0.000). Females obtained a higher score than 
males (2.9476 versus 2.6491), with a statistically significant difference 
between them (p=0.000). In terms of age, the lowest score (2.1319) was 
obtained for the age group of 65–74 years, with a statistically significant 
difference between them (p=0.000). In terms of the worksite, the lowest 
score (2.2359) was obtained for the general medical directorate and non-
MOH governmental hospitals (2.2235), with a statistically significant 
difference between them (p=0.000). In terms of practice area, the lowest 
score (2.2481) was obtained for satellite pharmacy followed by primary 
healthcare pharmacy (2.2887), with a statistically significant difference 
(p=0.000). In terms of work experience, the lowest score (2.3346) was 
obtained for 11–15 years of experience, with a statistically significant 
difference between all levels (p=0.000). In terms of the position 
held, the lowest score (2.1412) was obtained for the manager, clinical 
pharmacist (2.1341), and the director of hospital pharmacy (2.3075), 
with a statistically significant difference between all positions (p=0.000). 
A multiple regression model revealed the relationship between the 
knowledge about journal indexing databases and factors affecting 
it. According to the results, there was a weak relationship (R=0.360 
with p=0.000) between knowledge about journal indexing databases 

and factors affecting them. Three out of eight factors showed non-
significant differences (p>0.05). However, location explained 15.9% of 
the negative relationship, nationality explained 26.5% of the positive 

Bootstrap for Coefficients

Model B

Bootstrapa

Bias Std. Error Sig. (2-tailed)

95% Confidence Interval

Lower Upper

1 (Constant) 1.327 −0.004 0.193 0.001 0.938 1.694

Locations 0.191 0.002 0.028 0.001 0.137 0.249

Sector of work −0.036 0.001 0.020 0.077 −0.073 0.006

Age (years) −0.052 −0.002 0.016 0.002 −0.085 −0.023

Nationality 0.434 0.000 0.114 0.001 0.225 0.670

Sex 0.164 0.000 0.084 0.054 −0.007 0.326

Practice area −0.029 0.000 0.011 0.008 −0.052 −0.008

Current Position 0.070 −2.743E−05 0.013 0.001 0.045 0.098

Experiances −0.042 0.001 0.042 0.327 −0.122 0.040

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

Table 8: Multiple regression of Factors with the knowledge in publishing various study designs in research paper.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) .458b .210 13.362 .000b 1.327 0.234  5.667 0.000 0.867 1.787   

 Locations 0.191 0.030 0.300 6.345 0.000 0.132 0.250 0.882 1.134

 Sector of work −0.036 0.021 −0.105 −1.657 0.098 −0.078 0.007 0.489 2.043

 Age (years) −0.052 0.020 −0.124 −2.557 0.011 −0.092 −0.012 0.844 1.186

 Nationality 0.434 0.107 0.223 4.051 0.000 0.223 0.645 0.651 1.536

Sex 0.164 0.096 0.084 1.709 0.088 −0.025 0.352 0.818 1.222

Practice area −0.029 0.011 −0.137 −2.622 0.009 −0.050 −0.007 0.724 1.381

Current Position 0.070 0.015 0.267 4.632 0.000 0.040 0.099 0.595 1.681

Experiences −0.042 0.046 −0.048 −0.909 0.364 −0.134 0.049 0.716 1.397

a. Dependent Variable: Pharmacist’s knowledge in publishing various study designs in research paper, Predictors b: (Constant), Location, Site of work, Age (years), 
Nationality, Pharmacist gender, Practice area, Current Position, and pharmacist experiences.
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DISCUSSION
Writing a research article or a manuscript is a critical part of the 
publication process.4-8 Academic writing is a required skill for all 
researchers. Each author had strengths and weakness points while writing 
the scientific studies.4-8 The declaration of the knowledge of publications 
demands setup plans, education, and training to improve the academic 
writing or publications skills. In this study, we explored the knowledge 
of pharmacists about scientific publications. We used a self-administered 
electronic survey questionnaire to obtain responses. The questionnaire 
was validated with a high-reliability test score. It was distributed to 
pharmacists locally, in different age groups, different working sites, 
qualifications, and years of experience. Most of the responders were from 
the central and eastern provinces, which was expected because of the 
author’s location. Most of the responders had a medium level of work 
experience (< 6–10 years) and were board-certified specialists, which is 
expected because the pharmacists might have had enough information 
about the requirements of a publication from their board, emphasizing 
research-writing skills for academic publications. The difference in 
demographic information of responders gave wide distribution of 
populations and different characteristics of various pharmacists. In 
addition, it gave the readers the background knowledge assessment from 
various pharmacists. 

(p=0.000). Regarding practice areas, the knowledge of reference 
management software was the lowest for emergency pharmacy (3.5128), 
with a statistically significant difference (p=0.000). Based on years of 
experience, the lowest score (4.7126) was obtained for 11–15 years of 
experience, followed by 3–5 years of experience (), with a statistically 
significant difference (p=0.000). Based on the position held, the lowest 
score (4.0304) was obtained for community pharmacy, with a statistically 
significant difference (p=0.000). The relationship between the knowledge 
of reference management software and factors affecting it was analyzed 
through a multiple regression model. The analysis revealed a weak 
relationship (R=0.272 with p=0.000) between the knowledge of reference 
management software and factors affecting it. Four out of eight factors 
showed non-significant differences (p>0.05). However, nationality 
explained 20.3% of the positive relationship, practice area explained 
18.9% of the negative relationship, current position held explained 18.7% 
of the positive relationship, and years of experience explained 16.1% of 
the negative relationship to the variation, with a statistically significant 
difference (p=0.001 0.001, 0.003, and 0.005, respectively), which was 
confirmed by Bootstrap model. The relationship was verified by the non-
existence of multi-collinearity with the current position factor with VIF 
of 1.536, 1.381, 1.681, and 1.397, respectively, which is less than 3 or 521-23 
(Table 9).

Bootstrap for Coefficients

Model B

Bootstrapa

Bias Std. Error Sig. (2-tailed)

95% Confidence Interval

Lower Upper

1 (Constant) 2.188 0.011 0.234 0.001 1.727 2.648

Locations −0.078 −0.001 0.022 0.001 −0.125 −0.037

Sector of work −0.002 −0.001 0.019 0.915 −0.040 0.035

Age (years) −0.013 −4.682E−06 0.015 0.392 −0.042 0.017

Nationality 0.401 0.000 0.076 0.001 0.258 0.552

Sex 0.224 −0.005 0.084 0.011 0.040 0.386

Practice area −0.009 −3.123E−05 0.010 0.343 −0.029 0.011

Current Position 0.037 0.001 0.012 0.001 0.014 0.060

Experiances −0.097 0.000 0.036 0.007 −0.170 −0.030

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

Table 9: Multiple regression of Factors with the knowledge about journal indexing database.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) .360b .129 7.431 .000b 2.188 0.191  11.463 0.000 1.813 2.563   

 Locations −0.078 0.025 −0.159 −3.197 0.001 −0.127 −0.030 0.882 1.134

 Sector of work −0.002 0.017 −0.008 −0.117 0.907 −0.036 0.032 0.489 2.043

 Age (years) −0.013 0.017 −0.039 −0.774 0.439 −0.045 0.020 0.844 1.186

 Nationality 0.401 0.087 0.265 4.587 0.000 0.229 0.572 0.651 1.536

Sex 0.224 0.078 0.148 2.866 0.004 0.070 0.377 0.818 1.222

Practice area −0.009 0.009 −0.057 −1.043 0.298 −0.027 0.008 0.724 1.381

Current Position 0.037 0.012 0.180 2.983 0.003 0.012 0.061 0.595 1.681

Experiences −0.097 0.038 −0.142 −2.568 0.011 −0.172 −0.023 0.716 1.397

a. Dependent Variable: Pharmacist’s knowledge about journal indexing database, Predictors b: (Constant), Location, Site of work, Age (years), Nationality, Pharmacist 
gender, Practice area, Current Position, and pharmacist experiences.
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did not learn by themselves in writing research articles. In this study, 
the average knowledge of pharmacists about indexing the database of 
publications was inadequate. The pharmacists were much more familiar 
with Google Scholar and PubMed, which is expected because most of 
them use it on a daily basis. At the same time, another database is not 
familiar with them because they seldom search about the literature 
through them. In this study, the average knowledge of using reference 
management software was satisfactory. Most pharmacists knew about 
reference management software (Mendeley and Qqica) because they 
were accessible and user-friendly. Moreover, the pharmacists did not use 
applications of references manager such as papers program.

Factors affecting the knowledge of pharmacists about 
Scientific publications
The knowledge of writing different sections of a research article was 
affected by various factors. Based on location, the northern region 
showed the lowest score related to insufficient education and training. 
The female gender showed greater knowledge than males, which might 
be because most female pharmacists were willing to publish their 
research than males. The pharmacy residency admission considered the 
publications as part of the admission evaluation score. MOH and the 
university as the worksites obtained low scores for writing publications, 

In this study, the average knowledge of writing an academic research 
article was acceptable, which agrees with the results of a previous study.19 
This study emphasized sufficient knowledge about writing abstract and 
introduction with inadequate knowledge of other research sections such 
as discussions, limitations section, and reference. However, the finding 
was better than previous studies in Pakistan.22,30 That might be because 
pharmacists involve themselves in writing the abstract section, which is 
presented as a poster during their pharmacy education.9 However, some 
pharmacists did not have any publications or were not familiar with 
writing manuscripts, and the pharmacist used many electronic reference 
management software. The average score for knowledge of writing 
different types of articles based on study design was insufficient, with the 
highest knowledge obtained for observational study or case series study. 
This result was expected because most of the research projects required 
for graduation were to write a cohort, observational, or case study 
report. Moreover, the Pharm D students are required to present a case 
presentation. These skills were gained from clinical pharmacy rotation 
or advanced pharmacy practice experiences training.9

However, pharmacists were poor in writing meta-analysis, quality 
improvement, and animal studies, which might not be taught during 
their education and training at the college of pharmacy. Moreover, they 
continued their education in residency and masters’ programs and 

Bootstrap for Coefficients

Model B

Bootstrapa

Bias Std. Error Sig. (2-tailed)

95% Confidence Interval

Lower Upper

1 (Constant) 5.034 −0.037 0.592 0.001 3.867 6.192

Locations 0.019 −0.002 0.090 0.843 −0.160 0.199

Sector of work 0.026 −0.002 0.069 0.700 −0.107 0.162

Age (years) 0.013 0.002 0.050 0.774 −0.080 0.124

Nationality 0.902 0.008 0.332 0.007 0.246 1.502

Sex −0.182 0.008 0.269 0.507 −0.697 0.351

Practice area −0.090 0.001 0.036 0.010 −0.161 −0.022

Current Position 0.112 0.002 0.038 0.006 0.040 0.197

Experiances −0.326 −0.002 0.181 0.064 −0.666 0.036

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

Table 10: Multiple regression of Factors with the knowledge of reference management software tools.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) .272b .074 3.988 .000b 5.034 0.581  8.671 0.000 3.893 6.175   

 Locations 0.019 0.075 0.013 0.251 0.802 −0.128 0.165 0.882 1.134

 Sector of work 0.026 0.053 0.033 0.486 0.627 −0.079 0.130 0.489 2.043

 Age (years) 0.013 0.050 0.014 0.268 0.789 −0.085 0.112 0.844 1.186

 Nationality 0.902 0.266 0.203 3.397 0.001 0.380 1.425 0.651 1.536

Sex −0.182 0.237 −0.041 −0.766 0.444 −0.648 0.285 0.818 1.222

Practice area −0.090 0.027 −0.189 −3.342 0.001 −0.143 −0.037 0.724 1.381

Current Position 0.112 0.037 0.187 2.996 0.003 0.039 0.186 0.595 1.681

Experiences −0.326 0.115 −0.161 −2.832 0.005 −0.552 −0.100 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 experiences.
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primary care pharmacy, they had lower knowledge scores because of 
insufficient education and training. The higher position held showed a 
positive association with the journal indexing knowledge. The clinical 
pharmacist had inadequate knowledge of journal indexing because 
the clinical pharmacist did not publish any research due to their busy 
schedule. In the regression analysis, some factors were positive depending 
on nationality and gender. Other factors were negatively dependent such 
as location, age, and work experience. However, the current position 
showed a positive association on factors, which was supposed to occur 
due to higher academic qualifications and experiences to implement 
the scientific publication program. However, it was different from the 
practice, which was the insufficient implementation of writing articles.
Various factors affected the knowledge of pharmacists about reference 
management software. Geographic location was one factor emphasizing 
the central and southern region had higher knowledge related to high 
publications at those areas or present of education and training about 
references manager. Next, non-Saudi nationals had more knowledge than 
Saudi nationals, which shows that pharmacists from foreign countries 
knew better about reference management software. Older age and more 
experience negatively affected the knowledge of reference management 
software. The emergency pharmacy practice area or community 
pharmacy positions showed the lowest knowledge of reference 
management software because of their heavy workload. The regression 
analysis showed positive dependent factors, such as nationality, with 
increasing knowledge of references section, which might be related to 
previous education and training at their countries. However, practice 
areas and years of experience negatively affected the knowledge of the 
reference section. However, one factor (positions) affected the results 
positively and increased the knowledge of reference manager software 
by higher jobs that are supposed to occur. However, it was different from 
our finding of real situations of responders.

Limitations
Although the results of this study were informative, it had some 
limitations. The demographic data of responders such as geographic 
locations, gender, age, working site, experiences, and career positions. 
Therefore, we recommend that future studies be conducted with equal 
demographic information among responders.

CONCLUSION
The knowledge of pharmacists about scientific publications is varied. 
The highest knowledge of writing section abstract, introduction, study 
design, and using of references manager. Various factors affected 
pharmacists’ knowledge about scientific publications emphasizing 
that the older generation and more experience negatively affected the 
knowledge. Therefore, we highly recommend establishing research and 
development programs at pharmacy centers to improve knowledge of 
scientific publications in pharmacy practice in Saudi Arabia. 
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which might be because the pharmacists were not interested, were busy 
working, or there was training provided during the college. Moreover, 
older age and more experience were negatively associated with the 
knowledge of writing publications. In the case of practice area, inpatient 
pharmacy was associated with less knowledge of writing publications. 
The higher position had the lowest knowledge because they were busy 
with pharmacy administration work or were not involved in a pharmacy 
strategic plan, or did not establish research and development services at 
the hospital pharmacy. This result is different from the regression analysis 
that’s writing of section publications increase within 19% with higher 
positions. It is expected to be included in the pharmacy continuous 
development program or research and development services at their 
healthcare institutions. Another depending factor was the location with 
a 16% increase with changing location emphasis the central region due 
to the availability of major healthcare organizations expert in scientific 
publications.14

Various factors affected the knowledge of pharmacists about the study 
design used to publish the research. Location negatively affected the 
knowledge of pharmacists; the northern and southern regions showed 
the lowest scores. This result indicates inadequate knowledge of research 
designs and, subsequently, the writing of the research for publications. 
Females had more knowledge than males because they understood 
research design in a better way than males. Older age, more than  
15 years of experience, and higher position held negatively affected the 
knowledge of research designs. This might be because of inadequate 
education and insufficient participation. Most of the pharmacists  
were busy with operation procedures of pharmaceutical care. They 
did not measure the impact of pharmacy services on the patients 
and economic outcomes. Other factors that affected the knowledge 
of research publications were worksite and MOH; both showed low 
knowledge scores. That might be related to not being involved in the 
publication’s procedures or inadequate education and training in writing 
research design. The Next practice site also negatively affected the 
knowledge of pharmacists about study designs. The inpatient pharmacy, 
pharmacy education, and medications safety were the lowest knowledge 
related to a busy workload to write study design reports. They did not 
measure the key performance indicators in various research designs 
or insufficient support of publications at healthcare organizations. 
According to the results of regression analysis, location, nationality, and 
current position held had a positive effect on the knowledge of study 
design. It is supposed to occur. Because of the higher positions had 
more implementation of scientific publications services emphasizing 
study design. The age of the responder showed a negative association. 
Furthermore, the practice site showed a negative association with the 
knowledge of study design.
Various factors affected the knowledge of pharmacists about journal 
indexing. The location of the pharmacist affected the knowledge of 
journal indexing. According to the results, western and southern regions 
showed low scores. Every journal has an ISSN number and DOI number, 
which is connected officially with the mega database Crossref, Google 
Scholar, and Microsoft Academic. Moreover, they might not be a part of 
journal evaluation. Most of the indexing is supported by the publishing 
companies, which might have lower knowledge of journal indexing 
with some worksite such as medical directorate in the regions and non-
MOH governmental hospitals. There are no international guidelines or 
recommendations from scientific societies around the world about the 
best or appropriate publications indexing database or journal indexing. 
In this study, nationality, young age, and less experience showed a 
positive association with knowledge of journal indexing because they 
needed to submit their publications to the residency program for 
admissions. Furthermore, females showed higher knowledge of journal 
indexing than males. Based on practice areas, such as satellite pharmacy 
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