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Abstract
Background: The recurring nature of kidney stones (KS) makes it difficult to control and treat. Patients’ education plays a part in reducing disease recurrence. 
Pharmacists participate in the healthcare services through educating patients with kidney stones about KS preventive measures and medications that 
greatly reduce the disease frequency and the treatment cost. Insufficient pharmacists’ knowledge may affect the services’ quality and result in misuse of 
KS medications. Objectives: To evaluate the pharmacists’ level of knowledge to provide adequate information about KS preventive measures, medications, 
and treatments for patients with kidney stones in Jordan. Methods: An online descriptive survey was distributed to pharmacists to assess their knowledge 
about KS causes, prevention, and treatment. The results were analyzed using the SPSS software. Results: There were 393 pharmacists participated in this 
study. Pharmacists demonstrated an overall intermediate level of knowledge about KS. They showed an excellent level of knowledge regarding KS types 
and etiology, an intermediate level of knowledge about KS preventive measures and treatment, and poor knowledge about home remedies and drugs 
that promote KS formation. Conclusion: Pharmacists knowledge about KS management through diet and medications need to be improved. This could be 
through focusing on pharmacists’ training for the effective implementation of knowledge in the clinical practice. Adopting guidelines by pharmacists may 
reduce the risk of KS recurrence and provide pharmacist-led patient education about KS management in hospitals and community pharmacies.
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kidney stones between the years 2007-2012).

The recurrence nature of this disease disturbs the life quality of 
the affected individuals and causes complications like urinary 
tract infection and injury to the ureter that may end up with 
kidney failure.3,5 The KS formation is attributed to general 
factors including changes in lifestyle, obesity, diet, medical 
conditions like diabetes and high blood pressure,6,7 family 
history,4 and the use of specific medications and supplements.6,8 
Specific local factors that may increase the incidence of KS in 
the Middle East and Jordan are the high temperature, arid (dry) 
weather, diet, and water.4,9 The inadequate fluid intake may 
result in increased urine concentration which may promote KS 
formation.10,11 Unfortunately, there is a lack of studies in Jordan 
about KS. New studies based on new data that discuss the 
prevalence and the recurrence of KS are needed to underline 
the significance of studying this disease.

Several drugs like Acyclovir, Allopurinol, Aminopenicillins, 
Ceftriaxone, Ephedrine, Guaifenesin, Sulfonamides, 
Topiramate, Calcium-containing drug, Carbonic anhydrase 
inhibitors (acetazolamide), and Loop diuretics (furosemide) 
promote KS formation due to supersaturation, or to their low 
solubility at certain urine pH. These drugs can crystalize and 
accumulate in the kidney causing KS formation.10-12 Patients with 
kidney stones are treated according to their specific situations 
including clinical emergencies, and the presence of infections. 
Patients with kidney stones may receive acetaminophen to 
relieve mild pain in case of having small stones, while patients 
with severe pain are usually given other nonsteroidal anti-
inflammatory drugs.12,13 In the case of large stones, patients 

INTRODUCTION
Kidney stones (KS) are hard deposits made of minerals and 
salts formed inside the kidneys.1 Among the different types 
of KS, calcium stones are the most common followed by uric 
acid, struvite, and cystine stones.1 The risk of developing KS is 
increasing worldwide, the prevalence of KS in the United States 
was 8.8% in 2012,2,3 and in Jordan, it was 6%,4 however, this 
number was based on old data (collected from patients with 
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are given certain drugs (i.e., Nifedipine and Tamsulosin) that 
relieve spasms and facilitate the passage of stones by relaxing 
the ureter.10-14 

Diet may contribute to KS as it remarkably affects urine 
composition and acidity.15 Many observational and experimental 
studies have shown that modifying diet according to the type 
of KS can significantly reduce the chance of KS formation and 
their recurrence rate.15,16 The effect of diet on the formation or 
elimination of KS depends on the type of stones. For example, 
patients with calcium stones are recommended to reduce 
sodium intake, increase citrate intake, and avoid excessive 
intake of calcium supplements while maintaining an adequate 
intake of dietary calcium.17,18 

In general, and irrespective of stone type, patients with kidney 
stones are recommended to increase their intake of fluids, low-
oxalate fruits and vegetables, and to ensure adequate dietary 
calcium intake. However, those patients are recommended 
to reduce their intake of sodium, animal proteins, sugars and 
added fructose, and soft drinks.15,19 Vitamin C supplements 
are also recommended to be reduced.16 Many plant-based 
foods have been reported to reduce the risk of forming kidney 
stones through several mechanisms.19,20 Those include parsley, 
lemon,21 olive oil,22 pomegranate,23 apple cider,24 celery,25 
nettle,23 green tea, raspberry, and many other plants.20 

Healthcare providers have a vital role in educating the patients 
about the prevention and treatment of this disease. The optimal 
clinical and non-clinical outcomes towards reducing the cost 
of treatment, preventing KS recurrence, and improving the KS 
patients’ quality of life require the cooperation of all healthcare 
providers including physicians, pharmacists, and nurses.26-28 

Pharmacists’ role as a member of the healthcare team 
in hospitals and community is increasingly valued. Their 
responsibilities include prescribing and dispensing the correct 
medications with accurate dosing regimens to the patients.26 
In addition, they are involved in patients’ education on proper 
drug usage.27 Even though the use of medications is explained 
to the patients by several healthcare providers, patients claim 
that pharmacists provide clearer instructions than others.27,28 

Pharmacists nowadays are involved in the primary and 
secondary health care systems and can provide numerous 
services to patients, moreover, they are more accessible and 
easier to reach than physicians, and provide a free consultation 
about diseases and medications.27 

The impact of integrating pharmacists into the primary care 
teams reflects an improvement in patients’ outcomes and 
satisfaction.28 Pharmacists are strongly recommended to take 
part in educating patients about the diseases and treatment.29 
As pharmacists-provided services have been expanding to 
involve patient-centred services, they are expected to play 
a vital role in the future through participating in healthcare 
preventive services such as conducting patients check-ups, 
patients counseling, and diseases screening.27,30

Pharmacists must have excellent knowledge about diseases’ 

etiology and treatment to provide the best service for patients. 
Insufficient pharmacists’ knowledge regarding diseases will 
affect the services’ quality, and lead to misuse of medications. 
Additionally, it may increase the severity, as well as the 
frequency of the disease among the patient,31,32 and the kidney 
stone is not an exception.

Patients have poor knowledge about KS formation, 
composition, and causatives, which necessitates the 
pharmacists’ intervention.33 In view of the above, this study 
came to assess the level of pharmacists’ knowledge and their 
readiness to provide suitable information about KS medications 
and treatments for patients with kidney stones in Jordan.‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬

Aim

This study aims to assess the pharmacists’ knowledge about KS 
etiology and treatment in Jordan. The aim was approached by 
evaluating the pharmacists’ knowledge about; 1) The etiology 
of KS. 2) Food, home remedies, and vitamins that affect KS 
development. 3) Medications that are used to treat patients 
with KS.

METHODS
Study design 

This is a cross-sectional online survey. The questions were 
prepared by the research team based on the information 
obtained from the Medical Management of Kidney Stones, 
American Urology Association (AUA) Guidelines,17 the national 
kidney foundation website (www.kidney.org), and the 
pharmacist’s resources for clinical excellence (U.S. Pharmacist 
website www.uspharmacist.com).12 The final version of the 
survey consisted of 35 questions that can be answered by 
true, false, or I do not know. The questions covered (i) the 
sociodemographic information of the pharmacists, (ii) the 
general knowledge about KS types, etiology, food, home 
remedies, and dietary supplements, and (iii) the specific 
knowledge about KS medications and treatment. The correct 
answer for each item of knowledge was given a score of one, 
whereas the wrong answer was marked as zero. Afterward, 
the knowledge level was classified according to the total score 
of each section: 0-50% scored as “Poor knowledge”, 51-70% 
scored as “Intermediate knowledge”, and 71-100% scored as 
“Excellent knowledge”.34 The final version of the survey was 
developed and distributed using Google Forms via social media 
platform. The survey was distributed in Arabic language and 
translated to English using the forward-backward translation 
techniques and subjective evaluations of the translated items.35 
The STROBE cross-sectional reporting guidelines were used in 
this study.36

Population and sample

Pharmacists were recruited from Feb to May 2021. Researchers 
disseminated the survey to several groups of pharmacists 
in Jordan without applying any restrictions or exclusions to 
the demographic information. Pharmacists holding diploma, 
Bachelor’s, or graduate studies in pharmacy participated in 
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this study. The sample size was calculated using the online 
Raosoft sample size calculator  with a confidence interval of 
95%, and a 5% margin of error (http://www.raosoft.com/
samplesize.html).37 The total number of registered pharmacists 
in Jordan was 25,700 in 2020 according to Jordan Pharmacists 
Association. A minimum sample size of 379 represented the 
pharmacists in Jordan. Pharmacists were recruited in this study 
to increase the statistical robustness. Pharmacists participation 
was voluntary, pharmacists were informed at the beginning of 
the survey that participation is optional and their information 
is highly confidential. Before the survey was distributed it 
was sent to 32 pharmacists as a pilot study to ascertain the 
feasibility of study approach. The internal consistency of the 
study elements was calculated and yielded a Cronbach’s alpha 
of 0.936, which indicated an excellent consistency level of the 
survey items.

Statistical analysis

Categorical variables including the socio-demographic 
information and knowledge are expressed as frequencies 
and percentages. Descriptive and analytical statistics were 
used to extract the needed statistical measures. Pearson 
coefficient (r) was used to test for the correlation between the 
knowledge score and the demographic variables. A p-value 
< 0.05 was considered statistically significant. All measures 
were calculated using the IBM SPSS software (2020) (SPSS Inc., 
Chicago, IL, USA). 

RESULTS
The sociodemographic information of the participants

The sociodemographic information of the 393 pharmacists 
who participated in this study were summarized in Table 1. 
Most of the participants were aged between 20 and 35 years. 
Female participants were dominating over males (64%). 
Among the participants, 63.1% of them were employed 
at the time of participation. With regards to participants’ 
educational level, most of the participants (78.4%) had a BSc 
in pharmacy. Regarding their experience, 1-5 years were the 
most frequent range of experience among the participants, 
whereas 21.6% were new graduates with no experience. More 
than half of pharmacists (58.8%) had their training in retail 
pharmacies while 14.9% had a combination of more than one 
place of experience. About 10% of pharmacists reported being 
diagnosed with KS before. Moreover, 44.8% of the pharmacists 
had a family member or a spouse diagnosed with KS. 

Pharmacist’s general knowledge about kidney stones etiology 
and types

To highlight the pharmacists’ knowledge about the etiology of 
KS, we asked the question “Based on your knowledge, which 
of the following may lead to kidney stones formation in the 
future?” (Table 2). Most of the pharmacists (97.5%) agreed that 
not drinking enough fluids every day may lead to KS. About 60% 
think that having personal or family history of KS will increase 
the chance of having KS in the future, which is correct. A large 

share of pharmacists (82.4%) thinks that people with acid-base 
imbalance disorders such as Renal Tubular Acidosis, or with 
hereditary diseases (76.6%) related to metabolic disorders may 
lead to KS formation. To test the pharmacist’s knowledge about 
KS types, we asked them to answer the question “Which one 
of the following is the most common type of kidney stones?” 
(Table 2). A fairly good share of the participants (74%) was 
aware of the most common types of kidney stones as calcium 
oxalate stones which account for the vast majority of all KS 
cases.

We assessed the pharmacists’ general knowledge about food, 
home remedies, and dietary supplements that promote or 
inhibit KS formation in the future. The pharmacists were asked 
to answer the question “Based on your knowledge, what do you 
think of the following statements?” (Table 3). A large share of 
the pharmacists was certain (75.8%) that vitamin C may lead to 
the formation of KS. More than half of the pharmacists (56.2%) 
think that pomegranate juice improves kidneys’ function and 
prevents KS formation. However, a large share of them was not 
sure (by answering “I do not know”) whether drinking lemon 
juice with olive oil helps in removing kidney stones (46.8%), 
celery juice can remove toxins that contribute to kidney 
stones (46.3), or nettle juice reduces the chance of having KS 
(67.4%). Interestingly, when the pharmacists were asked about 
their thoughts regarding the false statement “drinking plenty 
amount of milk and eating dairy products may increase the 
chance of developing kidney stones”, only 28.5% were able to 
pick the right answer. A large share of the pharmacists (83.7%) 
thinks that patients with KS should reduce their intake of 
foods rich in sodium and salt. About 70% of pharmacists think 
that patients with calcium stones should eat more fruits and 
vegetables. Pharmacists were not very confident about the 
fact that patients with kidney stones should limit their intake of 
proteins from animal sources, only 51.9% were sure about this 
information, while 28.2% were hesitant (Table 3).

Pharmacists’ specific knowledge about kidney stones 
treatment

To shed the light on pharmacists’ specific knowledge regarding 
KS treatment, we asked the pharmacists to answer the 
question “Which of the following statements regarding the 
treatment for kidney stones is true?” (Table 4). Most of the 
pharmacists (91.3%) correctly answered the statement “The 
spontaneous passage of stones through the ureter is related 
to their size, shape, and location”. More than 80.0% of the 
participants think that patient with KS non-responsive to 
oral analgesics, should be hospitalized, and more than 60.0% 
think that Tamsulosin facilitates the passage of ureteral 
stones by relaxing the ureter wall. About half of pharmacists 
answered correctly that NSAIDs are the first line of treatment 
to relief pain related to KS; Nifedipine can be used to relieve 
spasms and relax the ureter muscles to facilitate the passage 
of stones, patients with recurrent kidney stones and low 
urinary citrate should undergo potassium citrate therapy; and 
patients with high urinary calcium and frequent calcium stones 
should take thiazide diuretics. To have an insight about the 
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Table 1. The socio-demographic information and the correlation analysis of the pharmacists

Parameter Percentage (%) Correlation analysis
(Pearson coefficient)

Knowledge 
Score

1 Age (years)

20-35 82.4 r .110*

36-49 15.3 p-value .029

50-64 2.0

65 and more 0.3

2 Sex

Male 35.9 r .114*

Female 64.1 p-value .024

3 Employment status

Employed 63.1 r .001

Unemployed 39.9 p-value .978

4 Educational level

Diploma in Pharmacy 10.2 r .006

Bachelor degree in Pharmacy 78.4 p-value .905

Bachelor degree in PharmD 3.3

Graduate studies in Pharmaceutical / Medical sciences 8.1

5 Experience (Years)

No experience 21.6 r .044

1-5 53.7 p-value .379

6-10 7.9

11-20 9.7

More than 20 7.1

6 Place of experience 

Academic teaching 11.5 r .065

Clinical pharmacy 2.3 p-value .201

Retail (Community) pharmacy 58.8

Hospital / Healthcare centers’ pharmacy 1.0

Others (drug stores, factories, medical representative ..etc) 11.5

Combination of more than one place of experience 14.9

7 Have you ever been diagnosed with kidney stones?

Yes 10.4 r .053

No 89.6 p-value .290

8 Do you have a family member or spouse that has been diagnosed with 
kidney stones?

Yes 44.8 r .005

No 55.2 p-value .922

*Correlation is significant at the 0.05 level (2-tailed); r: Pearson Correlation coefficient; P-value: significance level; N: 393
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pharmacist’s specific knowledge regarding the drugs that lead 
to the formation of kidney stones as a side effect, we asked 
the participants to answer the question “which of the following 
drugs promote kidney stone formation as a side effect?” (Table 
4). The type of drugs that most of the pharmacists were sure 
about, was the calcium-containing drugs (76.6%) followed by 
Sulfonamides (53.7%) and carbonic anhydrase inhibitors such 
as Acetazolamide (51.1%), respectively. Nevertheless, most of 
the pharmacists were hesitant with the rest of the medications 
listed in Table 4, most of the answers were “either false” or “I 
do not know”. 

Pharmacists’ knowledge description 

The pharmacists’ knowledge score (percentage of the correct 

answers) was calculated and presented in Figure 1. The overall 
knowledge score for the pharmacists who participated in this 
study was 60.7%, which is considered an intermediate level of 
knowledge. Pharmacists had a poor to intermediate levels of 
knowledge regarding the drugs that promote KS formation and 
KS treatment, their specific knowledge score was 50.6% (Figure 
1). Pharmacists demonstrated an intermediate to excellent 
levels of knowledge regarding the food, home remedies, 
dietary supplements, KS types, and KS etiology, their general 
knowledge score was 69.3%. 

Correlation analysis between the knowledge score and the 
different variables

The knowledge score prevalence among the pharmacists 

Table 2. General knowledge questions about kidney stones etiology and types

Based on your knowledge, which of the following may lead to kidney stones 
formation in the future?

True (%) False (%) I do not know 
(%)

Correct answer

1 Personal or family history of kidney stones 60.1 26.2 13.7 T

2 Not drinking enough fluids every day 97.5 1.5 1.0 T

3 People with acid-base imbalance disorders such as Renal Tubular Acidosis (RTA) 82.4 6.6 10.9 T

4 People suffering from hereditary diseases related to metabolic disorders such as 
(adenine phosphoribosyltransferase (APRT) deficiency, cystinuria, Dent disease, 
familial hypomagnesemia with hypercalciuria and nephrocalcinosis (FHHNC))

76.6 9.4 14.0 T

Which one of the following is the most common type of kidney stones? Percentage (%) Correct answer Incorrect answer 

1 Calcium oxalate stones (CORRECT) 74.0 74% 26%

2 Calcium phosphate stones 7.9

3 Uric acid stones 15.8

4 Struvite (magnesium ammonium phosphate) 0.8

5 Cystine stones 1.5

Table 3. General knowledge questions about food, home remedies, and dietary supplements that promote or inhibit kidney stones’ formation

Based on your knowledge, what do you think of the following statements? True
(%)

False
(%)

I do not 
know (%)

Correct 
answer

1 Drinking lemon juice with olive oil helps in removing kidney stones 31.0 22.1 46.8 T

2 Pomegranate juice improve kidneys’ function and prevent kidney stones 56.2 5.6 38.2 T

3 Apple cider vinegar helps dissolve kidney stones 35.9 21.9 42.2 T

4 Celery juice can remove toxins that contribute to kidney stones 45.8 7.9 46.3 T

5 Drinking plenty amount of milk and eating dairy products may increase the chance of 
developing kidney stones

43.0 28.5 28.5 F

6 Nettle juice reduces the chance of kidney stones 22.6 9.9 67.4 T

7 Taking nutritional supplements such as ascorbic acid (Vitamin C) may lead to the formation of 
kidney stones

75.8 10.2 14.0 T

8 Patients with calcium stones should eat more fruits and vegetables 66.9 15.5 17.6 T

9 Patients with kidney stones should limit their intake of animal source protein. 51.9 19.8 28.2 T

10 Patients with kidney stones should reduce their intake of foods rich in sodium and salt 83.7 5.6 10.7 T
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was 60.7%. The correlation analysis between the knowledge 
score and the sociodemographic parameters (Table 1) includes 
employment status, educational level, years of experience, 
place of experience, having KS, and having a family member or 
spouse with KS, revealed no significant interaction. However, 
the pharmacists’ age (P-value= 0.029) and sex (P-value= 0.024) 
showed a significant correlation with the knowledge score.

DISCUSSION
In this study, the Jordanian pharmacists’ level of knowledge 
about the KS disease was assessed. Pharmacists had an overall 
intermediate level of knowledge regarding the KS disease 
etiology and treatment. This study is the first in Jordan and the 
region that discusses the pharmacists’ knowledge about the 
KS disease specifically, the findings of the current study will 
spot the light on the pharmacists’ role in KS management and 
KS-related patients’ education. The survey covered the major 
points that could affect the pharmacists’ level of knowledge 

such as employment status, educational level, years and 
place of experience, moreover, the personal experience of 
the pharmacists with the KS disease like having KS or a family 
member with KS were addressed. In addition, this study covered 
a wide range of KS causatives like food, supplements, and drugs. 
It also highlighted the most common treatment approaches for 
KS disease. Further, most of the previous studies about KS were 
either patients12,33 or physicians oriented,38 instead, our study 
focused on the pharmacists’ role in the management of KS. ‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬

‬‬‬‬The pharmacists’ role in the management of KS was highlighted 
by Mohammad A et al,12 the research team prepared a guide 
for the pharmacists, which involved information about KS 
diagnosis, management, and treatment, they encouraged 
pharmacists to consider the drug-induced causes and to 
counsel patients to stick to a specific diet and therapy plan in 
order to manage KS.12 The pharmaceutical care services were 
shown to have a positive impact on patients, a previous study 
from Jordan showed that pharmaceutical care for hospitalized 
patients with chronic kidney diseases reduced the patients’ 

Table 4. Specific knowledge questions about kidney stones’ treatment

Which of the following statements regarding the treatment for kidney stones is true? True
(%)

False
(%)

I do not know
(%)

Correct 
Answer

1 Small kidney stones are treated with observation and acetaminophen 57 27.5 15.5 T

2 The spontaneous passage of stones through the ureter is related to their size, shape, and location 91.3 2.8 5.9 T

3 Patient with kidney stones non-responsive to oral analgesics, should be hospitalized 82.2 9.4 8.4 T

4 NSAIDs (non-steroidal anti-inflammatory drugs) are the first-line treatment for pain relief from kidney 
stones

50.4 34.6 15.0 T

5 A drug (Nifedipine) can be used to relieve spasms and relax the ureter muscles to facilitate the passage 
of stones.

50.1 14.2 35.6 T

6 Tamsulosin facilitates the passage of ureteral stones by relaxing the ureter wall 63.4 10.9 25.7 T

7 Patients with recurrent kidney stones and low urinary citrate should undergo potassium citrate therapy. 48.1 13.7 38.2 T

8 Patients with high urinary calcium and frequent calcium stones should take thiazide diuretics. 52.4 25.4 22.1 T

Which of the following drugs promote kidney stones’ formation as a side effect?

1 Acyclovir 29.5 37.7 32.8 T

2 Allopurinol 39.4 35.6 24.9 T

3 Aminopenicillins (amoxicillin, Ampicillin, ..etc) 22.9 49.9 27.2 T

4 Ceftriaxone 29.5 41.7 28.8 T

5 Ciprofloxacin 35.1 39.9 24.9 T

6 Ephedrine 29.8 27.5 42.7 T

7 Guaifenesin 27 33.6 39.4 T

8 Sulfonamides (Sulphamethoxazole, Sulphasalazine, ..etc) 53.7 18.3 28.0 T

9 Topiramate 31.3 24.4 44.3 T

10 Calcium-containing drug 76.6 9.2 14.2 T

11 Carbonic anhydrase inhibitors (acetazolamide) 51.1 21.4 27.5 T

12 Loop diuretics (furosemide) 45.8 36.1 18.1 T
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Figure 1. Pharmacists’ knowledge description
 
*Knowledge score. Knowledge score classification: 0-50%: Poor level of knowledge. 51-70%: Intermediate level of 
knowledge. 71-100%: Excellent level of knowledge 

treatment-related problems.29 

In this study, pharmacists were able to identify the multiple 
factors that may lead to KS formation like the decrease in 
fluid intake, in concordance with the current guidelines that 
suggest increasing fluid intake to produce two to three liters of 
urine daily to prevent the recurrence of stones in patients.39-41 
However, pharmacists’ poor knowledge about the home 
remedies and vitamins that affect the formation of KS could be 
attributed to the lack of general knowledge about the medicinal 
plants or home remedies used by the young pharmacists with 
few years of experience.

Remarkably, a large share of pharmacists think that taking 
nutritional supplements such as ascorbic acid (Vitamin C) may 
lead to the formation of KS, the rate of responses goes in line 
with the evident evidence reported in the literature which 
shows that vitamin C supplementation can increase the risk of 
KS formation since vitamin C is converted into oxalate and thus 
increases the urinary oxalate level and the chance of forming 
calcium oxalate stones.16 

Unfortunately, the misconception that consuming dairy 
products may increase the chance of developing KS was also 
evident in the pharmacists’ responses. The general belief that 
dairy products can increase the chance of KS formation is mainly 
attributed to the misconception that calcium, which dairy 
products are rich of, has the tendency to form insoluble salts 
that can precipitate and form stones in the urinary tract.17,42 
In contrast, research has found that maintaining an adequate 
intake of dietary calcium is necessary to reduce the chance of 
KS formation.42 Furthermore, maintaining an adequate dietary 
intake of calcium helps to reduce the chance of forming oxalate 
stones as calcium can bind oxalate in the intestines and thereby 

reducing its absorption.21 

The highest response was about the fact that patients with KS 
should reduce their intake of foods rich in sodium and salt. This 
is in agreement with the current evidence which shows that 
sodium increases the chance of KS formation as it increases 
calcium excretion in the urine.43 A previous study showed that 
reducing the amount of salt intake will reduce the chance of KS 
formation and recurrence.44

 Most of the pharmacists think that patients with calcium 
stones should eat more fruits and vegetables, in line with 
the current evidence of the role of fruits and vegetables in 
KS formation. Fruits and vegetables are rich in minerals that 
increase the alkalinity of the urine, resulting in a less favorable 
milieu for the formation of urate and cysteine stones.15 They 
are also rich in citrate, which level is inversely associated with 
the formation of almost all types of KS.15 In addition, plants and 
plant-based drinks have been shown to inhibit the formation 
of KS due to various beneficial activities such as diuretic and 
antioxidant activities.23

Pharmacists were aware of the fact that patients with kidney 
stones should limit their intake of proteins from animal 
sources, as animal protein is associated with KS formation. 
In fact, a high animal protein diet does not only increase the 
acidity of the urine but also increases urinary calcium and uric 
acid concentration, which promote KS formation.21,38 

Notably, the pharmacists’ responses to the diet-related 
questions were generally unsatisfactory. The lack of the 
effective implementation of knowledge in the clinical practice is 
not restricted to the pharmacists who participated in our study, 
but also to a large share of health care providers including 
physicians who are not updated with the published guidelines 
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for preventing the recurrence of KS.38 

The poor to intermediate level of knowledge about KS 
treatment among the pharmacists could be attributed to many 
factors including; the insufficient pharmacists’ experience 
with the medications used for specific types of diseases, 
inconsistent provision of pharmacist-led patient education 
to patients with KS, lack of updated guidelines regarding KS 
prevention to be followed by the Jordanian pharmacists when 
educating patients, and the oriented pharmacists training 
towards counseling patients with chronic diseases like diabetes 
and hypertension, especially upon the COVID-19 pandemic.45,46 

In addition, the newly graduated pharmacists experienced 
post-graduate workplace challenges that may affect having 
adequate information about medications.47 A similar finding was 
reported by Abdel-Qader et al, where pharmacists had limited 
knowledge about psycho-pharmacotherapy,48 and by Zawiah et 
al study, in which hospital and community pharmacists had a 
low level of knowledge about food-drug interactions.49

Finally, it is worth mentioning that pharmacists’ low level 
of knowledge is not the only reason for the low quality of 
service offered to KS patients, some healthcare practitioners 
including pharmacists are aware of the preventive measures 
for recurrent KS. However, they did not employ this knowledge 
in clinical practice.38

The pharmacists’ level of knowledge about KS etiology and 
treatment can be improved through applying more vigorous 
effort to clarify the dietary management of KS among Jordanian 
pharmacists, including more explanatory topics in the pertinent 
teaching courses, providing adequate training for pharmacy 
graduates, and disseminating educative messages to the 
students via different social and professional platforms. There 
is a need to focus on professional development programs that 
improve pharmacists’ knowledge of KS medications and side 
effects. ‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬ We recommend the policymakers and stakeholders of 
the pharmacists’ syndicate to focus on pharmacists’ training 
on the effective implementation of knowledge in clinical 
practice. A written leaflets containing information about KS 
causes, prevention, and medications in the urology clinics and 
pharmacies are highly endorsed. We encourage healthcare 
professionals to adopt updated guidelines for the prevention 
of KS recurrence. 

Limitations

This study had some limitations. Despite the great effort 
the research team employed in distributing the survey, the 
participation was low but exceeds the minimal sample size, 
this might affect the correlation analysis results (significance), 
moreover, a potential selection bias could be that most 
of the participants were graduates of specific institutes, 
unfortunately, the graduation institute was not addressed 
in the survey. Although the research team tried to cover the 
most common home remedies that may be used to reduce KS 

recurrence, some important herbs like parsley were missed.20,21 
Of note, the pharmacists who participated in this study were 
mostly new graduates with few years of experience (less than 
five years), which may limit the generalisability of the results to 
experienced pharmacists in Jordan.
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