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ABSTRACT

Chronic kidney disease (CKD) is a worldwide public health problem. This study assessed pharmacists’ knowledge
about CKD and its therapeutic management. Online questionnaire was composed of three sections:
sociodemographic factors, disease knowledge questions (range 0-11) and therapeutic knowledge-based questions
(range 0-12). Disease and therapeutic knowledge indices were developed by calculating the median of the right
answers for each part. Regression analysis was conducted to explore variables associated with CKD knowledge
and its management. 352 pharmacists participated in the study. The median age was 31 (23-35) year, The majority
of pharmacists (58%) were female, had bachelor’s degree of pharmacy (84.7%), and had 1-3 years of experience
(52.6%). The findings showed the participants exhibiting insufficient degree of knowledge about CKD knowledge
with a median score of 7 (3-10) and a slightly higher degree of understanding in therapeutic knowledge compared
to disease knowledge with median score 8 (4-11). Nevertheless, 79.5% of the sample members indicated that CKD
is preventable. Increased age was associated with decreased knowledge (B = -0.038; P = 0.028). Hospital
pharmacist increased the odds of having better knowledge about CKD ( = 0.044; P = 0.02). Higher academic
achievement (= 0.065; P=0.001) and being hospital pharmacist (B= 0.033; P= 0.02) were associated with
improved CKD therapeutics’. The CKD knowledge among pharmacists is insufficient. Pharmacists need to be
updated on CKD and encouraged to participate in formal training programs about renal disease management.
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INTRODUCTION

Reduced kidney function, indicated by less than 60
mL/min/1.73 m2 of glomerular filtration rate (GFR),
renal damage indicators, or both, for a minimum of three
months, is known as chronic kidney disease (CKD) [1].
CKD is major public health concern [2] that most
commonly develop in the elderly and people with
concomitant conditions, particularly diabetes and
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hypertension.

Renal illness ranked as the 12th most common cause
of death globally, in the study by Neuen et al., accounting
for over 1.1 million fatalities [3]. According to the
Ministry of Health in Palestine, renal failure accounts for
3.2% of all recorded fatalities in Palestine, making it the
ninth leading cause of death [4]. In 2019, there were 11
dialysis units in the West Bank, of which 10 are owned
by the Ministry of Health and include 240 devices for the
Industrial College. Additionally, there are 5 units in the
Gaza Strip that contain 102 sets for the Industrial College
and one at An-Najah National University Hospital in
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Nablus that contains 45 machines for the Industrial
College. In 2020, there were 1573 patients who regularly
received dialysis services in hospitals in the West Bank
[4].

An average of 12 to 19 prescription drugs were given
to patients with CKD; however, over 30% of patients did
not take their medications as directed, which had a
negative impact on treatment results [5]. With their
expertise in identifying potential drug interactions,
following the lab results, adjusting the dose , establishing
monitoring strategies, avoiding medications that toxic to
liver , managing adverse effects from kidney disease,
patient education, and creating efficient medication
therapy management, pharmacists perform an essential
part as members of a kidney patient's healthcare team of
CKD management [6]. Several studies demonstrate how
well pharmacists can manage end-stage renal illness and
chronic kidney disease (CKD), improving patient
outcomes and patient care [7-9] .

The aim of this study was to bridge this gap in the
literature by assessing professional pharmacists'
knowledge of chronic dialysis, management,
consequences, risk factors, and kidney disease detection.

METHODS

Study design and procedure

In this cross-sectional study, a self-reported online
questionnaire was distributed on pharmacists in the
community and hospital settings across different
provenances in the West Bank via social media platforms
(WhatsApp groups, Facebook, Twitter, etc.) in the period
from March 1st, 2023 to May 30th, 2023 using
convenience sampling technique.

Inclusion criteria

All pharmacists were included in the study if they had
a Bachelor of Pharmacy (B. Pharm) degree or higher and
had at least one year of professional experience and
signed the consent form.
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Exclusion criteria

Any pharmacist who cannot understand English
survey or who did not sign the consent form.

Ethical approval

The Al-Quds University Ethical Approval Committee
granted ethical approval for this investigation (Ref No:
284/REC/2023). The online completely anonymous
questionnaire ensured the participants' confidentiality.
No data revealing the participants' personal information
was collected by the survey.

Sample size

The minimum sample size was determined by
employing Epi Info and a sample size formula [10] This
calculation was predicated on 4000 community
pharmacists work in Palestine, with a 95% confidence
level and a 5% precision level. Consequently, 352 was
the bare minimum sample size necessary for this survey.

Study instrument

After a review of the literature the 26-item survey was
adopted from [11]. The survey included 11-item disease
knowledge questionnaire and 15-item therapeutic
management questionnaire. The disease knowledge part
evaluated knowledge in terms of definition, guidelines,
symptoms, risk factors, complications and treatment
perceptions. The therapeutic management part evaluated
pharmacists’
pharmacological and non-pharmacological management
of CKD. The Cronbach alpha value of 0.741
demonstrated the reliability of the study survey. A panel
of experts in the field including two nephrologists and
three pharmacists evaluated the survey validity. To
evaluate the relevance and clarity of the questionnaire
items, ten community pharmacists participated in a pilot
study of the survey, which was not included in the final
data analysis

Statistical analysis

The data was reviewed for completeness and
consistency before being analyzed with IBM SPSS
Statistics. The demographic characteristics were

knowledge of key concepts of
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summarized using descriptive statistical analysis. For all
variables, including awareness of chronic kidney disease,
frequencies and percentages will be determined. This
comprises general understanding, prevention, treatment
strategies, and prescribing. To test for differences in
response, Fisher's exact test will be performed.
Continuous data were analyzed using the Student's t-test
and ANOVA tests, and were reported as means and
standard deviations (M+SD). To test for differences in
response, Fisher's exact test will be performed. On both
illness and treatment knowledge, bivariate and multiple
regressions were used and a p. value set of <0.05 was
considered significant.

RESULTS

Most of the study participants were female (58%),
aged between 23-35 years (65.6%), held a Bachelor
degree in pharmacy (84.7%), had professional experience
of less than 3 years (52.6%), and were employed in a
community pharmacy setting (65.9%). Further details
are presented in Table (1). As shown in figure (1), 48%
of the participants reported poor disease knowledge and
60% reported poor knowledge about CKD management.

The result of this study suggests that there is a need
for increased pharmacist understanding of certain
elements of chronic kidney disease (CKD). The detection
of early signs is a key area where information is limited,
with just 55% identifying decreasing urine output as a
symptom. There is also a misunderstanding of specific
diagnostic criteria, specifically the classification of CKD
based on albuminuria levels, which is acknowledged by
just 48% of respondents. Furthermore, there are
significant misconceptions about the treatability of CKD,
with a low percentage correctly knowing that disease is
incurable with surgery or medicine. Furthermore, there is
a lack of knowledge regarding specific risk factors and
consequences, such as dyslipidemia (31%), and

metabolic bone disease (29.8%), as shown in Table (2).

The study highlights the need for more understanding
in a few areas related to the management of chronic
kidney disease (CKD). The use of diuretics in acute
kidney injury (AKI), which is only acknowledged by
25.7% of respondents, is one area with significant
knowledge gaps. Furthermore, fewer than half (46%)
knew exactly what the recommendations were for
loading doses in patients with CKD. It is also necessary
to raise awareness of dietary guidelines and specific
pharmaceutical uses in cases of AKI and CKD. For
example, few people were aware of the usage of
metformin and ACE inhibitors at particular phases of
chronic kidney disease. Results of univariate analysis
showed a statistically difference in the disease
knowledge score was in those group of pharmacists
depending on age , number of years of experience , years
of experience as a hospital pharmacist and academic
achievement as a PhD graduate p value = 0.001 , 0.041,
0.001 and 0.037 respectively (Table 4). Statistically
difference in the medication knowledge score was in
those group of pharmacists depending on age and years
of experience as a hospital pharmacists P value = 0.038,
0.031 respectively. Table 3 provides a summary of the
percentage of accurate answers to each question on the
CKD treatment questionnaire.

The multivariate analysis revealed that for every 1-
year increase in the age of the pharmacist, the disease
knowledge score decreased by the 0.031. (B = -0.031; p
value =0.028) (Table 2). On the other hand, there was a
positive association between the disease knowledge score
and being a hospital pharmacist. (B = 0.044; p value
=0.001). Results also showed that being a hospital
pharmacist (B = 0.033; p value =0.028) and increased
years of experience ($ = 0.065; p value =0.001) increased
the odds of having improved knowledge about the
therapeutic management of CKD.
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Table 1: Demographic characteristics of the study participants.
Variable |NunmerofpaﬁenB(N:353 % of Patients

Gender
Male 148 42.0%
Female 204 58.0%
Age
23-35 years 231 65.6%
36-45 years 92 26.1%
> 45 29 8.3%
Governorate
Jerusalem 63 17.9%
Ramallah 72 20.5%
Bethlehem 80 22.7%
Hebron 40 11.4%
Nablus 32 9.1%
Jenin 16 4.5%
Jericho 10 2.8%
Tulkarm 15 4.3%
Tubas 4 1.1%
Salfit 5 1.4%
Qalgilya 6 1.7%
Gaza 9 2.6%
Jerusalem 63 17.9%
Academic achievement
Bachelor's degree 298 84.7%
Master's degree 40 11.4%
Ph.D. 14 4.0%
Place of residence
City 230 65.3%
Village 100 28.4%
Camp 22 6.3%
Employer
Community Pharmacy 232 65.9%
Hospital Pharmacy 120 34.1%
Years of experience
1-3 years 185 52.6%
4-7 years 68 19.3%
8-10 years 69 19.6%
>10 years 30 8.5%
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Table 2: Percentage of Correct Response to Individual Items on the CKD knowledge Questionnaire.

Response N (%)

Disease Knowledge Items

Correct wrong
CKDis chan.ges in kidney structure or function that have persisted for more than three months 156 (91.2) 15 (8.8)
and have an impact on health
What is/are the symptom of early kidney disease (Tick as applicable)
Back Pain 103(60) 68(40)
Reduce in urine output 95(55) 76(45)
Weight/ appetite loss 111(65) 60(35)
Tiredness 132(77) 39(23)

According to the KDOQI recommendations, CKD is divided into 5 classes (G1 through G5)

based on GFR levels 131 (76.6) 40 (23.4)

According to the KDOQI criteria, there are three groups (Al to A3) for CKD based on

albuminuria values 89 (52.0) 82 (48.0)

Is increased serum creatinine alone a poorer indicator of a deterioration in renal function than

oGER 106 (62.0) | 65(38.0)

Is low eGFR associated with normal serum creatinine, normal urine analysis, and normal

USG possible with an age-related decrease in eGFR 114 (66.7) 57(333)

When estimating GFR, the Cockroft-Gault equation performs better than the MDRD equation. 47 (27.5) (7122.2)
The risk factors listed below should be taken into account while estimating the prognosis for

CKD (Tick as applicable)

Elevated blood pressure 111 (64.9) 60 (35.1)
Hyperglycemia 97 (56.7) 74 (43.3)
Dyslipidemia 53 (31.0) (;;.%)
History of cardiovascular disease 88 (51.5) 83 (48.5)
Chronic use of NSAIDs, lithium, cyclosporine 101 (59.1) 70 (40.9)
Glomerulonephritis 114 (66.7) 57 (33.3)
The 2017 ACC/AHA guidelines state that patients with CKD should aim for a blood pressure

of less than 130/80 mmHg; those whose blood pressure is higher than 130 mmHg will be 131 (76.6) 40 (23.4)
considered hypertensive.

Every patient with chronic kidney disease (CKD) should have ongoing monitoring for the

following consequences. (Tick as applicable)

Anemia 77 (45.0) 94 (55.0)
Metabolic bone disease 51 (29.8) (715(;)
Hyperkalemia 118 (69.0) 53 (31.0)
Acidosis 85 (49.7) 86 (50.3)
Edema 106 (62.0) 65 (38.0)
Acute Kidney Injury 108 (63.2) 63 (36.8)

Every CKD patient has to be aware that they have a significant chance of suffering an acute

kidney injury (AKI). 134 (78.4) 37 (21.6)

Regarding CKD

Kidney disease can be prevented 135 (79.4) 36 (20.6)
Kidney disease can be cured by medication 17(9.7) 154(90.3)
Kidney disease can be cured by surgery 19(10.9) 152(89.1)
Overall correct answer (median) 8 (3-11)
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Table 3: Percentage of Correct Response to Individual Items on the CKD therapeutic knowledge Questionnaire

Therapy management Knowledge Items Response N (%0)

Correct Wrong

Are ACE inhibitors the first-choice medications for treating both diabetic and non-
diabetic patients' CKD?

Every patient with chronic kidney disease who is at risk of acute kidney injury should
follow a high-protein diet (AKI)

Guidelines advise CKD patients with AKI to maintain their level of hydration by

91(53) 80(47)

112 (65.5) | 59 (34.5)

_— . . . 89 (52.0) 82 (48.0)
using isotonic crystalloid fluids.

When electrolyte and fluid levels in CKD patients with AKI suddenly shift, dialysis
should be started.

Diuretics are advised for CKD patients with AKI in order to enhance renal function. | 44 (25.7) 127 (74.3)
Patients with AKI receiving dialysis who are not at risk of bleeding are advised to

106 (62.0) | 65 (38.0)

. . . L . . . . 107 (62.6) 64 (37.4)
receive anticoagulation medication with enoxaparin or unfractionated heparin

Since valproic acid, an anticonvulsant medication, can be dialyzed, does it need to

. L 82(47.9) 89(52.1)
be taken again after dialysis?
Iron treatment is advised for anemic CKD patients. 111 (64.9) 60 (35.1)
At Hb > 10 g/dl, erythropoietin therapy is not advised 111 (64.9) 60 (35.1)

Patients with CKD who have anemia and a systemic infection should continue
L . 41 (24.0) 130 (76.0)
receiving IV iron dextran.

Patients with CKD who are at risk of mineral and bone disorders should receive
. . . 107 (62.6) 64 (37.4)
phosphate lowering therapy with phosphate binders.
Patients with CKD do not require modifications to loading doses. 79(46) 92(54)

If there is a more than 30% increase in serum creatinine, ACE inhibitors should be

120(70) 51(30)
stopped.

Patients with stage 5 CKD and a GFR of less than 15 ml/min can take metformin. 96(56) 75(44)
When treating G3a-G5 stage CKD patients, should the dosage of calcium-based

109(63.7) | 62(36.3)

phosphate binders be avoided?

Overall correct answer (median) 10 (4-12)
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Table 4: Univariate analysis of various factors affecting Pharmacist’s knowled

S

=1

Disease Knowledge P. Value
Poor Good
n (%) n (%)
Gender Male 85(49.3) | 86(50.7) 0.11
Female 95(55.4) 76(44.6)
Age 23-35 years 100(58.8) | 71(41.2)
36-45 years 46(26.8) 125(73.2) | 0.001**
> 45 47(27.3) 124(72.7)
Experience 1-3 years 69(40.1) 102(58.9) | 0.041*
4-7 years 105(61.4) | 66(38.6)
8-10 63(37.1) 108(62.9)
>10
Employer Community Pharmacy | 103(60.1) | 68(39.9) 0.001**
Hospital Pharmacy 47(27.4) 124(72.6)
Academy achievement | Bachelor's degree 96(56.0) | 75(44.0)
Master's degree 60(35.0) 111(65.8)
Ph.D. 69(40.1) 102(58.9) | 0.037*
Place of residency City 93(54.1) 78(55.9) 0.08
Village 108(63.4) | 63(41.6)
Camp 104(61.0) | 67(39.0)
Medication Knowledge | P. Value
Poor Good
n (%) n (%)
Gender Male 104(61.0) | 67(39.0) | 0.21*
Female 96(56.1) 75(43.9)
Age 23-35 years 101(58.8) [ 70(41.2)
36-45 years 61(35.8) 110(64.2) | 0.038*
> 45 69 (40.4) 102(59.6)
Experience 1-3 years 69(40.1) 102(58.9) | 0.031*
4-7 years 105(61.4) | 66(38.6)
8-10 63(37.1) 108(62.9)
> 10
Employer Community Pharmacy | 82(48.2) 89(51.8) 0.001**
Hospital Pharmacy 39(22.9) 132 (77.1)
Academy achievement | Bachelor's degree 103(60.0) | 68(40.0)
Master's degree 38(22.2) 133(77.8)
Ph.D. 69(40.1) 102(58.9) | 0.001**
Place of residency City 53(31.1) 118(69.9) [ 0.02*
Village 103(60.2) | 68(39.8)
Camp 101(58.9) | 70(40.1)

-681 -

(<



Pharmacists” Knowledge about Chronic Kidney ...

Anan S. Jarab, et al.

Table 5: Multiple regression analysis for CKD disease and therapeutics knowledge

Disease Knowledge Therapeutic Knowledge
Variable p SE | t-statistics | P. Value p SE | t-statistics | P. Value

Constant 0.191 | 1.393 0.139 0.893 0.191 | 1.393 0.139 0.893
Gender 0.229 | 0.587 0.389 0.711 -007 | 0.04 -0.177 0.711
Years of practice 0.483 | 0.297 1.628 0.169 | -0.201 | 0.463 -0.433 0.675
Age -0.031 | 0.311 -2.615 0.028 0.017 | 0.032 0.546 0.586
Hospital pharmacy | 0.044 | 0.014 3.142 0.020 0.033 | 0.010 3.142 0.028
Education degree © 0.333 | 0.293 1.13 0.124 0.065 | 0.017 3.89 0.001
Residency 0.739 | 0.390 1.912 0.071 0.031 | 0.016 1.93 0.066
Pharmacy owner © -0.201 | 0.463 -0.433 0.675 - - - -

N=352. Adjusted R?=0.684. *Gender coded, 1= male, 0 =female. "Years of practice coded, 1= <3 years, 2= 4-10, 3= 11-20, 4=>20. “Education
1= PhD, Master’s degree, 0= Bachelor. “Residency coded,1 =middle, 2 = north, 3 = south. Pharmacy owner coded, 1 = yes, 0 = no.

DISCUSSION

In addition to be the first study which evaluated
pharmacists’ knowledge about CKD and its therapeutic
management in Palestine, earlier research studies reported
inconsistent findings of knowledge levels and its

associated  factors, which  necessitates  further
investigations for this purpose.
The respondents in this study have modest

understanding about CKD, with a median of seven correct
responses out of eleven. An earlier study reported that
pharmacists were equally distributed to have good or poor
knowledge with a mean knowledge score of 54.76 + 16.3
percent [11-13].

The high recognition percentage (91.2%) of the CKD
definition in this survey is encouraging, indicating that
respondents had a sound basic understanding. However,
the disparity in the detection of symptoms such as fatigue
(77%) and decreased urine output (55%) suggests a need
for increased education on early CKD indications. Most of
the present study participants were able to classify CKD
using GFR values, demonstrating knowledge of the
KDOQI recommendations. On the other hand, the lesser
understanding of albuminuria-based classification (48%)
indicates a specific area for educational improvement.

The disparity in identifying CKD risk factors in this
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study might have an impact on preventive actions.
Similarly, the disparity in the detection of consequences
such as hyperkalemia and metabolic bone disease
highlights the need for comprehensive education on CKD
outcomes. The low percentage of respondents who
recognized the incurability of CKD through surgery and
medicine is a major concern, since it may have an impact
on patient counseling and care, which underlined the need
for increased education on CKD management.

The fact that 53% of people are aware that ACE inhibitors
are the first-line treatment for CKD, which is lower than the
findings of another study [14], highlights a need for more
education as ACE inhibitors represent a cornerstone in CKD
management. On the other hand, a higher proportion of the
current study participants were able to identify erythropoietin
and iron therapy use guidelines for anemia management.
Understanding of the necessity of dialysis, as well as the
appropriate use of anticoagulant medicine in AKI patients on
dialyses, is rather high, demonstrating superior awareness in
these specific therapy elements. However, the majority of the
participants were unable to recognize diuretics function in
AKI. A more encouraging response about the use of dietary
advice and the administration of isotonic crystalloid fluids for
AKI management was reported in this study.

Regression analysis showed that knowledge was age
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dependent, with pharmacists of lower ages having the best
Disease knowledge levels. These results was in agreement
with a study conducted on healthcare professionals in
Saudi Arabia, which discovered that being under 40 years
old is related with higher knowledge scores [15]. The
outcomes of disease knowledge among pharmacists of
various levels of education were startlingly divergent,
which may be cause for concern. It was discovered that
pharmacists with higher Postgraduate degrees, such as
Master's and PhD degrees, have stronger clinical
understanding than those with only a Bachelor's degree.
One key explanation for that advanced degrees foster
critical thinking and problem-solving skills, which are
vital in clinical practice. Pharmacists with postgraduate
degrees are better equipped to assess complex patient
cases, interpret medical literature, and make informed
decisions, all of which contribute to superior clinical
understanding [16].

Consistent with the findings of Teh’s team [17], being
a hospital pharmacist and increased years of experience
were associated with increased pharmacists' therapeutic
knowledge about CKD. Hospital pharmacists are regularly
engaged in medication evaluations and dose modifications
that would enrich disease management information.
Furthermore, was associated with improved therapeutic
knowledge, which is consistent with earlier research
finding [18-21].

One notable advantage of this study is its pioneering
nature; it is the first to test pharmacists’ knowledge of
chronic renal disease and drugs used in Palestine. The study
findings can be used in a variety of practical ways to
improve pharmacists' knowledge of CKD and improve
patient health outcomes. For starters, introducing CKD-
specific continuing education programs can keep
pharmacists up to date on the most recent treatment
guidelines and management practices. Second, holding
interactive seminars and case study discussions might help
them better comprehend the complexity of CKD. Third, by
incorporating CKD management into regular pharmacy

practice, such as through medication review guidelines for
CKD patients, pharmacists can ensure they are actively
involved in patient care. Creating easily accessible reference
materials and decision support tools suited for pharmacy
practice can also help with quick and accurate information
retrieval during patient consultations. These measures can
help pharmacists become more knowledgeable, resulting in
better medication management and health outcomes for
CKD patients. However, one major restriction is that online
questionnaires do not provide the human engagement that
in-person or phone interviews do. As a result, data quality
may suffer since respondents may not request clarification
on confusing questions.

CONCLUSION

There is an insufficient of understanding about CKD
treatment. Hospital pharmacists are better knowledgeable
about CKD treatment. There is a need to refresh
pharmacists' renal disease knowledge and urge them to
participate in structured kidney disease management
training programs. Professional clinical experience is as
crucial as the pharmacist's level of education. To generate
pharmacists with stronger clinical abilities, the pharmacy
teaching and training system should be upgraded.
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