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ABSTRACT
Introduction: Chronic kidney disease (CKD) is a major public health concern
in Saudi Arabia. it is pertinent to mention that in the Southwestern region of
Saudi Arabia. Hypertension and diabetes mellites are considered the major
drivers of CKD. Research has documented worldwide the inappropriate
dose adjustments in patients, ranging from 25% to 77%, of drugs requiring
dose modifications. Pharmacists are pivotal members of the healthcare
team, tasked with addressing issues pertaining to medications. This study
aims to unveil pharmacist perspectives on renal dose adjustment in Saudi
Arabia an important step in gauging their involvement in promoting
healthy behaviours.
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Method: A cross-sectional study design was conducted from December 2023
to January 2024 among pharmacists working in diverse healthcare settings,
including clinical and hospital pharmacies, retail, and community
pharmacies who had direct encounters with patients diagnosed with CKD.
A validated questionnaire, the Renal Dose Adjustment-13 (RDQ-13) was
used for this study. For comparing the knowledge, attitude, and perception
scores of pharmacists statistical tests like One-Way ANOVA, and
independent t-test; while for factors influencing the knowledge, attitude,
and perception scores a multivariate linear regression was performed. The
statistical significance level was set at 0.05.
Results: A total of 379 pharmacists completed the questionnaire, the
knowledge score of pharmacists was 22.06 ± 2.81, while the attitude score
was 8.56 ± 2.62 and the practice score was 5.75 ± 2.25. The findings of
multivariate linear regression analysis indicated a statistically significant
positive association between knowledge score and pharmacist’s age while
for practice score the findings revealed a statistically negative association
between working setting and designation of pharmacists.
Conclusion: The pharmacist in Saudi Arabia exhibited a proficient knowledge
score of drug dosage adjustment pertinent to renal function while the
attitude and practice score was less as compared to the knowledge score.
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Introduction

Worldwide Chronic kidney disease (CKD) is a major public health concern
affecting 10–15% of and contributes to morbidity and mortality in a consider-
able number of patients (Alemu et al., 2020). The statistics of different studies
conducted worldwide indicate a significant rise (87%) in the prevalence of
CKD from 1990 to 2016, particularly among individuals with chronic illnesses
and older adults (Bikbov et al., 2020; Xie et al., 2018). Likewise, between 1990
and 2017, there was a 41.5% increase in the global mortality rate associated
with CKD cases (Bikbov et al., 2020).

In recent decades, CKD has become a major public health concern in Saudi
Arabia, driven by the increasing incidence and prevalence of end-stage renal
disease (Almutary et al., 2013). According to recent statistics in Saudi Arabia,
over 20,000 patients are receiving hemodialysis treatment (Alzahrani et al.,
2023). According to findings of Global Burden of Diseases (GBD) in the year
2017, Saudi Arabia experienced a 25.1% increase in the number of CKD
cases, with approximately two million reported cases and 3,818 deaths
alone in 2017 (Tyrovolas et al., 2020). The increase in the number of cases
and mortality resulting from CKD is attributed to an increase in the number
of cases of hypertension, diabetes, and obesity (Ben Salah et al., 2023). More-
over, it is pertinent to mention that in the Southwestern region of Saudi
Arabia, the prevalence of CKD is 2–4 times higher among the immediate
family members (first or second-degree relatives) of individuals already
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diagnosed with CKD (Alsuwaida et al., 2010; Mousa et al., 2021). This increase
in CKD is likely linked to the growing incidence of hypertension, diabetes mel-
litus, and obesity in Saudi Arabia (Ahmed et al., 2018; Albujays et al., 2018;
Alobaidi, 2021; Hassanien et al., 2012; Mahmoud et al., 2023).

The prevalence of CKD is considered to be high among the elderly, females,
and individuals with more co-morbid illnesses especially those with hyperten-
sion and diabetes mellitus, consequently heightening disease progression
because of polypharmacy as reported by a study in Spain (Santos-Díaz et al.,
2020). Literature has established known causes for elevation in the new
cases of CKD resulting from hypertension and diabetes mellites and they act
as major drivers of new cases of CKD (Banerjee et al., 2022; Kohagura, 2023;
Webster et al., 2017), a study reporting the impact of hypertension and dia-
betes on the onset of CKD among the Japanese population revealed that
both conditions contribute to CKD development, with hypertension exerting
more contribution as compared to diabetes (Kaneyama et al., 2023). Similarly,
literature has shown that diabetes is also a significant factor in CKD develop-
ment, accounting for 33% of CKD cases among adults, and diabetic nephropa-
thy in 20-40% of patients (Ginawi et al., 2014).

In developed countries, it is anticipated that the prevalence of hyperten-
sion and diabetes will increase by 60% and 69% by the year 2025 and
2030, respectively (Kearney et al., 2005; Shaw et al., 2010). Likewise, studies
assessing the collective prevalence of hypertension (22.66%), and diabetes
mellitus (10.1%) have revealed an upward trend in both conditions in Saudi
Arabia. This upward surge in hypertension and diabetes cases across Saudi
Arabia poses a subsequent heightened risk for the development of CKD
cases (Alqahtani et al., 2023; Alshammari et al., 2023).

Apart from exposure to multiple drugs due to various co-morbid ill-
nesses (Santos-Díaz et al., 2020), CKD has a substantial impact on the phar-
macokinetics and pharmacodynamics of drugs that are primarily excreted
by kidneys. Consequently, this leads to elevated plasma drug concen-
trations and increased risk of drug toxicity, and associated adverse
events due to reduced drug excretion in case the drug requires renal
dose adjustment (Saleem et al., 2017; Yang et al., 2016). Furthermore,
the inadequate adjustment of drug doses increases both treatment
expenses and hospitalisation costs, placing an additional economic strain
on both patients and the healthcare system (Z. Hassan et al., 2021).
Research has documented inappropriate dose adjustments in a notable
number of patients, ranging from 25% to 77%, of drugs requiring dose
modifications (Drenth-van Maanen et al., 2015; Fink & Chertow, 2009;
Teh & Lee, 2019; Zafar, Rehman, Shah, Goh, et al., 2023).

Owing to the medication complexity associated with multiple co-mor-
bidities in CKD patients, effective management requires a multidisciplinary
healthcare team including a pharmacist (Joy et al., 2005; Wang et al., 2015).
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Literature supports the role of the pharmacist in improving the healthcare
team’s ability to promote safe, effective, and economical drugs (Al Raiisi
et al., 2019; Joy et al., 2005; Wang et al., 2015). Pharmacists, given their
clinical training, play an important role in addressing drug-related pro-
blems and excel in ensuring patient safety by delivering pharmaceutical
services (Inoue et al., 2016). Similarly, studies have also reported the valu-
able contributions of pharmacists while managing patients with CKD and
end-stage renal disease, leading to improved clinical outcomes and
enhanced patient care (Gheewala et al., 2014; Y. Hassan et al., 2009;
Inoue et al., 2016).

Considering the existing literature, it appears that medications necessitat-
ing dose adjustments are often not appropriately tailored for patients with
CKD, a practice observed in both developed and developing nations.
However, this matter has not been thoroughly explored in Saudi Arabia. Phar-
macists play a crucial role in managing medication-related concerns within
the healthcare framework. Thus, uncovering their viewpoints on renal dose
adjustment in Saudi Arabia is vital for assessing their contribution to fostering
positive health practices. Therefore, this study aimed to address this gap in
the current body of research.

Methodology

Study design

A cross-sectional study was carried out to evaluate the knowledge, atti-
tudes, and practices of pharmacists practicing in Saudi Arabia regarding
renal dose adjustment. The study was conducted from December 2023
to January 2024. The study was performed in Riyadh, the capital city of
Saudi Arabia. Pharmacists working in various healthcare settings, such as
clinical and hospital pharmacies, as well as retail and community pharma-
cies, were included if they had direct interactions with patients diagnosed
with CKD.

Inclusion/exclusion criteria

The study included pharmacists who had a minimum of one year of pro-
fessional experience, possessed an undergraduate degree in pharmacy, and
worked in clinical pharmacy, hospital pharmacy, or retail/community phar-
macy environments. They were actively involved in the care of CKD patients,
either directly or indirectly through roles involving medication reception and
dispensing in community/retail pharmacies towards the CKD patients.
However, pharmacists who did not meet the above-mentioned inclusion cri-
teria were excluded from participation in this study.
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Study tool

A validated questionnaire, the Renal Dose Adjustment-13 (RDQ-13), sourced
from the literature (Zafar, Rehman, Shah, Ali, et al., 2023), was utilised in this
study. The RDQ-13 questionnaire comprised various sections: demographic
characteristics including gender, age, educational status, work experience,
pharmacist’s working environment, and designation. The knowledge
segment is composed of six domains, each comprising four questions
offering binary response options. Each correctly answered question was
scored 1 point, resulting in a total knowledge score of 24. The attitude
section consisted of four questions measured on a Likert scale ranging
from 0 to 3, yielding a cumulative attitude score of 12. The practice section
comprised three questions rated on a Likert scale with scoring ranges of 1–
4 for two questions and 0–3 for the last question, yielding a total practice
score of 11.

Study procedure

The study’s objective was communicated to the pharmacists, emphasising
the importance of assessing pharmacists’ knowledge, attitudes, and practices
concerning CKD patients. Pharmacists who expressed interest in participating
provided informed written consent before enrollment. The RDQ-13, a self-
administered questionnaire, was provided to each pharmacist, allowing
them 10–15 minutes to complete it based on their expertise and
understanding.

Ethics approval

The study was approved by the Institutional Review Board (IRB) of the respective hos-
pital and all the study procedures were compliant with the standard of IRB and with
the Helsinki Declaration of 1975.

Sample size calculation

In this study, the sample size was calculated using a recommended formula
(Daniel, 1978) using an anticipated prevalence (p = 0.57) of 5.7% of CKD in
KSA (Alsuwaida et al., 2010) with a 95% confidence interval and 5% precision
(d = 0.05). The sample size arrived at a total of n = 377 patients using the fol-
lowing assumptions: p = 0.57, d = 0.05, and Z (Z-statistics, 1.96) in the below-
mentioned sample size formula.

n = (Z2P(1− P))/d2
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Statistical analysis

The collected data was entered into Excel and transferred to Statistical
Package for the Social Sciences (SPSS) version-24®. Data quality is crucial
for the reliability of the study findings. Therefore, the entered data was
assessed for accuracy twice to identify and rectify any potential errors or
inconsistencies.

Data analysis was performed using SPSS version 24®. The frequency, per-
centages, and continuous variables including mean with standard deviation
(SD) were reported by using descriptive statistics. To ascertain the factors
influencing the knowledge, attitude, and practice scores, a multivariate
linear regression analysis was performed, wherein the outcome score was
considered as the dependent variable and the demographic characteristics
of pharmacists served as independent variables. Initially, univariate linear
regression was employed to identify factors, whereby those factors exhibiting
a p-value <0.25 were selected for inclusion in the multivariate linear
regression analysis. Subsequently, comparisons of knowledge, attitude, and
practice scores among pharmacists concerning demographic characteristics
were conducted using independent t-tests and One-way ANOVA. Statistical
significance was determined at a p-value <0.05.

Results

Out of the total sample of 420 pharmacists approached, 379 pharmacists
completed the questionnaire, resulting in a response rate of 90.24%. The
majority of respondents were female (64.1%), aged between 20 and 30
years (75.7%), and had less than 5 years of experience (71.0%). The predomi-
nant educational background was Pharm D holders (79.4%), while the most
common work settings were clinical pharmacy (44.6%) and hospital phar-
macy (31.1%). In terms of designation, most participants were staff pharma-
cists (40.4%), followed by trainee pharmacists (32.2%). Access to drug
reference materials was widespread, with 34.0% reporting ‘Others’ as the
most common source for drug information, followed by 18.7% citing Lexi-
comp [details as shown in Table 1].

To evaluate pharmacists’ understanding of renal dose adjustment, the
RDQ-13 questionnaire consisted of six domains, each comprising four ques-
tions. The data offers insights into pharmacists’ familiarity with renal dose
adjustment for patients with CKD. Across these domains, respondents
exhibit a notable awareness of renal considerations in medication manage-
ment, [Details in Supplementary Table 1]. The mean scores ± standard devi-
ations for each domain, indicative of knowledge assessment 3.32 ± 0.92,
3.85 ± 0.52, 3.60 ± 0.75, 3.78 ± 0.59, 3.72 ± 0.68, and 3.80 ± 0.58, respectively
[Details in Supplementary Table 1]. However, the overall knowledge score
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among pharmacists concerning renal dose adjustment (mean ± SD) is 22.06
± 2.81 [shown in Figure 1].

The attitude score of the pharmacist was assessed on four questions using
the Likert scale. Regarding the question ‘How important is dose adjustment of
medications for patients’ 82.1% of the pharmacists considered it very impor-
tant. However, 34.8% reported as moderately confident to ‘How confident
are you in calculating the appropriate dose for a patient’. Concerning the phar-
macist’s willingness to question ‘Are you willing to consult the specialist
regarding medication dose adjustment’ 42.2% responded with very willing

Table 1. Demographic characteristics of the study participants (n = 379).
Frequency (n) Percentage (%)

Gender
Male 136 35.9
Female 243 64.1

Age in years
20–30 years 287 75.7
31–40 years 78 20.6
41–50 years 10 2.6
51–60 years 2 0.5
61 years and above 2 0.5

Professional experience
Less than 5 years 269 71.0
5–10 years 84 22.2
11–15 years 20 5.3
More than 16 years 6 1.6

Education
BSc Pharmacy/BPharm 45 11.9
Pharm D 301 79.4
Higher degree 17 4.5
Other professional certificate/BCPS 16 4.2

Working setting
Hospital Pharmacy 118 31.1
Clinical Pharmacy 169 44.6
Community Pharmacy 75 19.8
Retail Pharmacy 17 4.5

Designation
Trainee Pharmacist 122 32.2
Resident Pharmacist 28 7.4
Staff Pharmacist 153 40.4
Assistant Manager Pharmacy 27 7.1
Manager Pharmacy 20 5.3
Chief Pharmacist 16 4.2
Director Pharmacy 13 3.4

Drug reference available
British National Formulary 37 9.8
British/United States pharmacopeia 66 17.4
Lexicomp 71 18.7
Micromedex 50 13.2
Martindale 26 6.9
Others (Renal Dosing Handbook, Medscape, mobile applications,
etc,.)

129 34.0

B.Pharm: Bachelor of Pharmacy; BCPS: Board Certified Pharmacotherapy Specialist; Pharm D: Doctor of
Pharmacy.
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and 47.2% reported being very receptive to the question ‘How receptive are
you on feedback regarding your prescribing practices for patients’ [as shown
in Supplementary Table 2]. The overall attitude score of pharmacists toward
renal dose adjustment was (mean ± SD) of 8.56 ± 2.62 [shown in Figure 1].

For the assessment of the practice score of pharmacists, 35.1% of pharma-
cists reported encountering renal-impaired patients rarely in their practice.
Additionally, 30.9% reported frequently adjusting the dose adjustment of
prescribed medication for the patients. Moreover, 43.3% affirmed that
renally impaired patients receive appropriate medication management
[shown in Supplementary Table 3]. The overall practice score among pharma-
cists (mean ± SD) is 5.75 ± 2.25 [shown in Figure 1].

For comparison of knowledge, attitude, and practice scores, the knowl-
edge score did not differ significantly among gender and professional experi-
ence. However, the age of pharmacists, education status differs significantly;
pharmacists within the age group of 41–50 years had higher knowledge
scores (23.50 ± 1.08) with a p-value = 0.007, while pharmacists holding a
higher qualification had better knowledge scores (22.59 ± 2.87) as compared
to others with a p-value = <0.001. Similarly, the knowledge scores of

Figure 1. Mean and SD for Knowledge, attitude and practice score.
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pharmacists working in different settings and designations also differ signifi-
cantly, pharmacists working in clinical pharmacy had higher knowledge
scores (22.96 ± 2.57) with p-value = <0.001, and assistant manager pharmacy
had a higher score (23.62 ± 0.93) with p-value = 0.024 [as shown in Table 2].
Regarding the comparison of the attitude score did not differ significantly
among age, gender, education level, working setting, professional experi-
ence, and designation of pharmacists [as shown in Table 2]. Furthermore,
regarding the comparison of practice scores the score did not differ

Table 2. Scores of knowledge, attitude, and practice in relation to participants’
demographic characteristics.

Knowledge
score

p-value

Attitude
Score p-

value

Practice
Score

p-valueMean ± SD Mean ± SD Mean ± SD

Gender
Male 22.26 ± 2.42 0.060a 8.65 ± 2.52 0.711a 5.59 ± 2.26 0.539a

Female 21.95 ± 3.00 8.51 ± 2.68 5.83 ± 2.24
Age in years
20–30 years 21.79 ± 2.96 0.007*b 8.51 ± 2.66 0.353b 5.89 ± 2.31 0.071b

31–40 years 21.94 ± 2.08 8.56 ± 2.42 5.32 ± 2.05
41–50 years 23.50 ± 1.08 9.30 ± 2.71 4.60 ± 1.58
51–60 years 22.00 ± 2.83 12.00 ± 0.00 8.00 ± 0.00
61 years and above 20.00 ± 2.24 8.00 ± 4.24 5.50 ± 0.70

Professional
experience
Less than 5 years 21.89 ± 2.86 0.102b 8.57 ± 2.70 0.214b 5.91 ± 2.28 0.067b

5–10 years 22.68 ± 2.45 8.54 ± 2.44 5.40 ± 2.23
11–15 years 22.15 ± 3.28 9.94 ± 2.43 4.85 ± 1.69
More than 16 years 20.83 ± 2.79 8.69 ± 2.89 6.50 ± 1.64

Education
BSc Pharmacy/
BPharm

20.47 ± 3.19 <0.001*b 8.15 ± 3.49 0.118b 6.00 ± 2.48 0.628b

Pharm D 22.34 ± 2.62 9.87 ± 1.92 5.70 ± 2.81
Higher degree 22.59 ± 2.87 10.44 ± 1.41 5.47 ± 2.29
Other professional
certificate/BCPS

20.69 ± 3.34 10.50 ± 1.29 6.25 ± 2.84

Working setting
Hospital Pharmacy 21.35 ± 2.85 <0.001*b 8.77 ± 3.11 0.319b 6.69 ± 2.19 <0.001*b

Clinical Pharmacy 22.96 ± 2.57 8.28 ± 2.24 5.71 ± 1.88
Community
Pharmacy

21.39 ± 2.85 8.84 ± 2.48 4.67 ± 2.37

Retail Pharmacy 21.11 ± 2.20 8.65 ± 2.87 4.35 ± 2.76
Designation
Trainee Pharmacist 21.56 ± 2.93 0.024*b 8.57 ± 2.97 0.575b 6.65 ± 2.14 <0.001*b

Resident
Pharmacist

22.61 ± 2.63 8.50 ± 2.17 6.46 ± 1.91

Staff Pharmacist 22.11 ± 2.77 8.70 ± 2.56 5.12 ± 2.42
Assistant Manager
Pharmacy

23.62 ± 0.93 7.89 ± 1.80 5.37 ± 1.57

Manager Pharmacy 21.60 ± 3.68 7.80 ± 2.59 5.10 ± 2.49
Chief Pharmacist 22.56 ± 2.30 9.12 ± 1.96 5.25 ± 2.04
Director Pharmacy 21.85 ± 3.08 8.77 ± 2.86 5.46 ± 2.22

aIndependent T-test.
bOne-Way ANOVA was used.
*p-value <0.05 statistically significance.
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significantly among gender, age, professional experience, and education;
however, the score differs significantly between the working setting and des-
ignation of pharmacist. The pharmacists working in a hospital pharmacy
setting had a higher score (6.69 ± 2.19) as compared to other working
setting having p-value = <0.001 and trainee pharmacists had a higher score
(6.65 ± 2.14) as compared to other designated pharmacists with p-value =
0.001 [as shown in Table 2].

We conducted a univariate linear regression analysis to pinpoint factors
that were independently linked with pharmacists’ knowledge, attitude, and
practice scores concerning dosage adjustment in CKD patients. The selection
of potential factors relied on statistical significance, with a threshold of p-
value < 0.25 for subsequent multivariate analysis. The findings from the multi-
variate linear regression analysis indicated a statistically significant positive
association between pharmacists’ knowledge score and pharmacist’s age.
This suggests that as increase in age of pharmacists, their knowledge
scores tend to rise (β = 0.512; 95% CI = 0.025; 0.999; p-value = 0.040) [as
shown in Table 3]. Similarly, the findings revealed that there was a statistically
negative association between working setting and the designation of phar-
macists, the pharmacists working in other settings as compared to hospital
pharmacy tend to have lower practice scores (β = – 0.824; 95% CI =−1.095;
−0.554; p-value = <0.001) and designation of a pharmacist have a statistically
significant negative association with practice score, other designation of
pharmacist as compared to trainee pharmacist tend to have lower practice
score (β = – 0.211; 95% CI =−0.362;−0.060; p-value = 0.006) [details in
Table 3].

Pharmacists identified notable barriers hindering renal dose adjustment
practice, including ‘lack of knowledge and confidence, lack of information
about patient’s renal function and insufficient patients medical history’, as
depicted in Figure 2. Among pharmacists surveyed, the majority (52.5%)
expressed a preference for online training as part of CME sessions, followed
by in person with face to face sessions (34.0%), workshops (8.7%), and
other modes, if available (4.8%)

Discussion

The renal function of individuals with CKD is already compromised, and the
standard doses of medications recommended for managing various comor-
bidities and therapeutic outcomes in healthy patients may pose a risk of tox-
icity for these renal-compromised individuals. Due to factors such as self-
medication for co-morbid conditions and overburden on healthcare facilities,
the need for adjusting doses of medications is often overlooked among CKD
patients. This oversight contributes to the deterioration of kidney health,
leading to complications. With the consistent increase in the number of
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Table 3. Factors affecting knowledge, attitude and practice scores of pharmacists on RDQ-13 scale regarding renal dose adjustment
Knowledge score Attitude Score Practice Score

Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted

β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI

Gender −0.303 −0.894;
0.289

– – −0.144 −0.696;
0.408

– – 0.251 −0.223; 0.725 – –

Age 0.592 0.120; 1.065 0.512* 0.025; 0.999 0.230 −0.213
0.673

– – 0.333* −0.713; 0.047 −0.363 −0.087 0.112

Professional
experience

0.200 −0.230;
0.630

– – 0.001 −0.400;
0.403

– – 0.312* 0.656; 0.032 0.267 −0.185; 0.718

Education 0.292 −0.200;
0.783

0.204 −0.290;
0.698

0.363 −0.095;
0.821

0.363 −0.095;
0.821

2.095 −0.395; 0.395 – –

Working setting 0.006 −0.336;
0.348

– – −0.004 −0.323;
0.316

– – −0.921* −1.180;
−0.663

−0.824* −1.095;
−0.554

Designation 0.151 −0.028;
0.330

0.097 −0.087;
0.281

−0.013 −0.180;
0.155

– – −0.334* −0.475;
−0.194

−0.211* −0.362;
−0.060

Multivariate linear regression was used; Ref: Gender: Male; Age: 20–30 years; Professional experience: <5 years; Education: BSc Pharmacy/BPharm; Working setting: Hospital phar-
macy; Designation: Trainee pharmacist; * p < 0.05 statistically significant.
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CKD cases, it is crucial to evaluate the knowledge of pharmacists, who play a
pivotal role in dose adjustment.

The practice of pharmacy is rapidly evolving in Saudi Arabia and present-
ing the advanced and best practice in the region (Al-Abdelmuhsin et al.,
2021). Given the vital role of pharmacists in the healthcare system in Saudi
Arabia, this study is of high significance among pharmacists working in
various settings in Saudi Arabia. Given the rising prevalence of CKD cases,
it is imperative to evaluate and improve the comprehension and practices
of healthcare professionals, with a special emphasis on pharmacists, concern-
ing precise medication doses and a rational treatment approach for CKD
management. Pharmacists play a crucial role as essential members of interdis-
ciplinary healthcare teams, particularly in addressing drug-related issues
through the application of clinical expertise. They demonstrate proficiency
in enhancing patient safety through diverse activities such as screening, dis-
pensing, monitoring, counselling, and delivering pharmaceutical services to
inpatient populations (Basey et al., 2013; Inoue et al., 2016). Numerous
studies emphasise the beneficial impact of pharmacists in the management
of CKD and end-stage renal disease, ultimately improving outcomes and
refining the overall quality of patient care (Al-Abdelmuhsin et al., 2020; Ghee-
wala et al., 2014; Y. Hassan et al., 2009; Inoue et al., 2016). The increase in cases
of CKD in Saudi Arabia is likely linked to the growing incidence of hyperten-
sion, diabetes mellitus, and obesity in Saudi Arabia (Ahmed et al., 2018; Albu-
jays et al., 2018; Alobaidi, 2021; Hassanien et al., 2012; Mahmoud et al., 2023).
As these underlying conditions continue to increase, it is foreseeable that the
demand for renal dose adjustment will also rise. Consequently, there is an
urgent need to consistently evaluate and improve the competency of

Figure 2. Substantial obstacles hindering pharmacists from practicing renal dose
adjustment.
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healthcare professionals, particularly pharmacists, in ensuring accurate
dosing and rational treatment for CKD.

Due to limited literature available on this subject, we were unable to
compare our findings with the majority of published research. Nevertheless,
we made comparisons wherever possible. The findings of our study revealed
that pharmacists working in hospital pharmacy setups have statistically signifi-
cant higher knowledge and practice score as compared to other pharmacists
working in setups other than hospital pharmacy. However, research conducted
in Pakistan (Zafar, Rehman, Shah, Ali, et al., 2023) andMalaysia (Teh & Lee, 2019)
suggests that pharmacists in clinical pharmacy settings tend to have higher
knowledge and practice scores regarding renal dose adjustment. Regarding
the attitude score, the chief pharmacist in our study demonstrated a higher
score as compared to pharmacists working on other designations. Our study
findings strengthen the claim that the attitude score of pharmacist working
on higher designated position were higher like a study in Pakistan reported
the attitude score of chief pharmacists was significantly higher compared to
other pharmacists (Zafar, Rehman, Shah, Ali, et al., 2023). This higher score of
the attitude of the chief pharmacist can be attributed to the higher professional
experience. Furthermore, chief pharmacists occupying and working in higher
positions often undergo various trainings and receive clinical support from
experts, which tend to enhance their decision-making ability and emphasise
the importance of renal dose adjustment in CKD patients (Boussadi et al.,
2013; Teh & Lee, 2019). However, the practice score decreases with an increase
in designation of pharmacist in our study.

Our study findings revealed that there was a statistically significant
association between trainee pharmacists with the practice score, with an
increase in the designation of pharmacists the practice score decreases as
evident from our study findings. Our study findings are aligned with the
findings of another study that reported the practice score was significantly
higher among resident pharmacists compared to others (Zafar, Rehman,
Shah, Ali, et al., 2023). The possible reasons for this may be that trainee
pharmacists are recent graduates and their knowledge is fresh and tend
to follow the standards and guidelines that contributed toward their
higher practice score. Furthermore, the continuation of trainee pharmacist
jobs is linked to performance-driven, so this motivation keeps them stuck
to the standard guidelines and results in higher practice score as compared
to others. Similarly, our study revealed that with an increase in the age of
pharmacists, their knowledge score increases as evident by our findings,
and a similar pattern is observed with professional experience. Our study
findings are aligned with findings of a similar nature performed in Pakistan
and Malaysia reported pharmacists aged 41–50 years had higher knowl-
edge, attitude, and practice scores than other pharmacists (Zafar,
Rehman, Shah, Ali, et al., 2023). However, a Malaysian study found that
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participants under the age of 30 years had greater knowledge scores, while
those participants with 11–20 years of experience had higher scores (Teh &
Lee, 2019).

The primary barriers identified by pharmacists in this study regarding renal
dose adjustment of medications were ‘lack of knowledge and confidence,
lack of information about patient’s renal function and insufficient patients
medical history’. A similar study among pharmacists reported insufficient
time due to high patient load, lack of information about patient’s renal func-
tion, and insufficient patient medical history (Zafar, Rehman, Shah, Ali, et al.,
2023). Similar findings were reported by a study in which pharmacists faced
difficulty in obtaining the medical history of the patients and renal function
(Teh & Lee, 2019). Yet another study identified obstacles, including challenges
in accessing information about a patient’s renal function, and a lack of profi-
ciency among pharmacists in pertinent pharmaceutical knowledge (Kondo
et al., 2014). In our study the most common source of information used by
pharmacists was ‘Others (Medscape, Renal Dosing Handbook, mobile appli-
cations, etc.)’ by (34.0%), followed by Lexicomp (18.7%). In another study con-
ducted in Saudi Arabia among pharmacists dealing with CKD patients,
Micromedex was used by 88.9% and Up-to-date (95.6%) of pharmacists as
a source of drug information source in outdoor patients (Al-Abdelmuhsin
et al., 2021). Among hospital pharmacists, the most common source of
drug information as reported by the study is Up-to-date as community phar-
macists do not have access to up-to-date (Wallace et al., 2014).

In our study, pharmacists exhibited commendable knowledge and attitude
scores regarding renal dose adjustment. With the increasing prevalence of
CKD and diabetes mellitus cases in Saudi Arabia, pharmacists play a pivotal
role as members of the healthcare team, collaborating closely with physicians
and nephrologists to mitigate drug-related issues, including medication
dosing adjustments. Given that CKD patients often present with comorbid-
ities and require multiple medications, the need for medication adjustments
is frequent and complex. Therefore, pharmacists should undergo continuous
medical education and refresher courses to stay updated with evolving
guidelines aimed at slowing CKD progression. Moreover, it is crucial to prior-
itise the awareness of the general public regarding the associated risks of
CKD. Our recommendations are aligned with a study conducted in Saudi
Arabia; Training programmes tailored for healthcare professionals, including
pharmacists, have the potential to notably decrease instances of inappropri-
ate dosage prescriptions (Al-Abdelmuhsin et al., 2021).

Strengths and limitations

This study presents a noteworthy achievement by being the first study asses-
sing the knowledge, attitude, and practice of pharmacists in Saudi Arabia
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concerning renal dose adjustment among CKD patients. Furthermore, this
study serves as a significant contribution by laying a solid framework for
health regulatory and decision-making bodies of the country to actively
engage pharmacists in raising awareness among the general public regarding
CKD. Limitations of the study include the following; some participants in the
study could have provided exaggerated responses to some questions in the
questionnaire or hesitated to provide truthful answers for upholding self-
esteem and reputation. Similarly, these findings cannot be generalised to
the entire pharmacist community of Saudi Arabia. Future studies involving
pharmacists working in different regions of Saudi Arabia should be per-
formed to generalise the findings.

Conclusion

Considering the elevated prevalence of CKD in Saudi Arabia, the pharmacist,
as an integral part of the healthcare team, exhibited a proficient understand-
ing of drug dosage adjustment pertinent to renal function. Nevertheless,
there is room for enhancement in attitude and practice scores. The Ministry
of Health and higher education authorities must prioritise the formulation
of actionable strategies aimed at raising awareness of this concern and imple-
menting effective measures to ensure the well-being of CKD patients across
Saudi Arabia.
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