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Abstract

Background: Drug dialyzability is the extent to which a drug is filtered out of the blood throughout dialysis. It is affected by many 
factors, some are associated with the drug itself, and others are associated with the properties of dialysis procedures. As a drug 
expert, a pharmacist should make more attention to drugs’ dialyzability when counseling medications for a patient to ensure that 
the drug concentration remains inside patients’ body is enough to do its therapeutic effect. Objective: The study aims to evaluate and 
improve the knowledge of pharmacists who were working at dialysis wards regarding drugs’ dialyzability. Materials and Methods: 
An educational pre–post interventional study was conducted from November 2022 to February 2023. The target group was the 
pharmacists who were working in dialysis wards of one of four health institutions in Al-Najaf city, Iraq. The study was based 
on a questionnaire that contained 31 questions in three sections. To evaluate the impact of an educational intervention. The same 
questionnaire was distributed to the participant pharmacists before, directly after and after 8 weeks of the intervention. The data were 
analyzed using SPSS (version 24). Results: Out of 36 pharmacists, 32 accepted to enroll in the study. The response rate was 88.8%. 
All of the participants (100%) were holding bachelor’s degrees in pharmaceutical science. Females were the dominant (85%), and 
the majority (87%) were ≤30 years old. The mean knowledge score of the participants was significantly raised from 44.5% before the 
intervention to 78.8% after it (P < 0.001). Moreover, after 8 weeks from the educational intervention, the knowledge score was only 
slightly decreased to 74.2%. Conclusion: The impact of the educational intervention is obviously touchable, where the knowledge score 
of the participants was doubled after establishing it. Farther more, this increment in the knowledge remained approximately at the 
same level even after 2 months of the intervention.
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Introduction
Dialysis is a procedure that simulates the work of kidneys 
by filtering out toxic substances (i.e., waste products 
and uremic toxins) and extra fluids from the blood to 
prevent harmful consequences that may occur from the 
accumulation of these substances in the body. It forms 
side by side with kidney transplantation the major 
types of kidney replacement therapy (KRT) that is used 
as a treatment for patients with inadequately working 
kidneys. Hemodialysis (extracorporeal method) and 
peritoneal dialysis (Paracorporeal method) are the two 
main modalities of dialysis.[1] Among the three types 
of KRT (hemodialysis, peritoneal dialysis, and kidney 
transplantation), hemodialysis is the most commonly 

used globally. It is received by 89% of dialysis patients and 
69% of all KRT population.[2]

Drugs’ dialyzability is the extent to which a drug is 
washed out of the blood via dialysis procedure. Simple 
diffusion is the main mechanism through which a drug is 
migrated from the blood to dialysis fluid (the dialysate). 
Physicochemical properties of the drug (its molecular 
weight, hydrophilicity, binding to plasma protein, and 
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distribution volume), as well as the properties of dialysis 
procedure (membrane characteristics, flow rates of the 
blood and dialysate across the membrane, and dialysis 
duration) are the main controllers for the dialyzability of a 
given drug.[3] Accordingly, drugs are fallen into one of two 
categories, dialyzable drugs, that are affected and removed 
to a given extent through dialysis. And nondialyzable 
drugs, that remain in the blood and are not affected by 
dialysis.[4,5]

In general, to avoid the consequences of drug dialyzability 
and to ensure effective drug level until the next dosing, 
dialyzable drugs should be given after finishing dialysis 
session. Otherwise, in addition to the dose adjusted 
according to patient’s GFR, a suppurative dose of the 
parent drug should be given after completing the session 
to replace what was removed during dialysis.[4-7] Another 
study revealed that under dose due to dialysis clearance 
can be overcome through increasing the administered 
dose of the dialyzable drug to ensure adequate therapeutic 
efficacy after dialysis.[8] These methods are only applicable 
to patients undergoing intermittent hemodialysis (IHD), 
but it is not needed with continuous peritoneal dialysis. 
Indeed, during hemodialysis, sharp decrease in drug 
concentration occurs; however, the removal is gradual and 
persistent.[6,9]

Clinical pharmacist is one of the healthcare providers, 
who is responsible for providing the pharmaceutical care, 
which is defined as a practice through which a pharmacist 
shows his role and offers expertise in a professional 
capacity to ensure patient safety.[10-13]

At dialysis wards, clinical pharmacists have a dual 
responsibility. They undertake the responsibility of 
counseling medications with key information (i.e., dose, 
timing, side effects, and contraindications) to reach the 
maximum benefit with the least harmfulness. On the other 
hand, in a communal capacity, they play a key role in 
raising the awareness of dialysis patients by encouraging 
them to adhere to their medications—including dialysis 
session itself—and to ask about the right manner and time 
to take these medications.[14,15]

This study aimed to evaluate and improve the knowledge 
of the pharmacists, who were working at dialysis wards 
regarding drugs’ dialyzability.

Materials and Methods
An observational pre–post interventional study was 
conducted from November 2022 to February 2023. The 
study was oriented to the pharmacists, who were working 
in dialysis wards of one of four health institutions, 
namely Al-Hakeem General Hospital, Al-Sader Medical 
City, Al-Najaf Educational Hospital, and Dialysis and 
Blood Diseases Center, in Al-Najaf city, Iraq. The study 
aimed to evaluate pharmacists’ knowledge regarding 

drugs’ dialyzability. The selection of the four mentioned 
institutions is due to containing the main dialysis wards 
in the city.

The study was based on a questionnaire, that had been 
written by the authors, and tested for validity with four 
academically experienced specialists, including a clinical 
pharmacy specialist, two pharmacology specialists, and a 
biostatistics specialist. According to their comments and 
considered modifications the revised questionnaire was 
sent to 10 pharmacists to perform a pilot study and the 
Cronbach alpha value was 0.84.

The questionnaire consisted of three sections. the first 
one contained five questions asking about pharmacists’ 
demographic data (age, gender, degree, institution, and 
years of experience at hospitals pharmacy). The second 
section contained one open-ended question asking about 
the meaning of the term “drug dialyzability,” and 11 
multiple choice questions asking general information about 
dialysis and drugs’ dialyzability. While the last section 
asked about the dialyzability of 13 of the most commonly 
used drugs at dialysis wards. Each correct answer gave one 
point, while, incorrect or “not sure” answers gave 0 point. 
the full score for the whole questionnaire was 25 points. 
The resulting total scores ranged from 0 to 25, where a 
result of greater than 18 indicated good knowledge, 13–18 
indicated fair knowledge, whereas, result of lesser than 13 
indicated inadequate knowledge.

The questionnaire was delivered by hand to the 36 
pharmacists who were working in the dialysis wards of 
the four institutions. They were told that the questionnaire 
was for scientific research, need 10 min maximum to 
be filled and confidentiality surely will be kept. The 
participation was voluntary and the pharmacists waited 
to fill the questionnaire and returned the papers.

After completing the survey, the interventional phase 
was started. An hour of scientific lecture regarding the 
subject was given twice in each institution, to ensure 
that all the participant pharmacists attend it. The lecture 
contained three main axes. A theoretical axis explaining 
the subject. A practical axis to explain dialyzer types, and 
how changing the type can affect the dialyzability, as well 
as a third axis showed the most important references that 
can be referred to know the dialyzability of a particular 
drug. At the end of the lecture, a session of questions 
and answers was opened. Then, the questionnaire was 
redistributed.

As a second educational tool, a poster was hanged 
on dialysis wards of the four institutions. The poster 
contained 300 of the most commonly used drugs and 
their dialyzability state with three different membranes 
(high-flux and low-flux membranes used in hemodialysis, 
as well as the peritoneal membrane). Additionally, the 
poster contained a conversation (as a short story) between 
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a pharmacist and a nurse to clarify the objective of the 
poster to anyone read it.

To evaluate the retained knowledge, the same questionnaire 
was redistributed after 2 months from the lecture.

Statistical analysis
The data were analyzed using version 24 of SPSS program. 
Frequencies and percentages were used to express 
categorical data. While mean and median were used to 
express continuous variables. The normality of the data 
was tested using Shapiro–Wilk test. Because the data were 
not normally distributed, then, nonparametric Friedman 
test was used to compare the difference in knowledge 
between the three responses (before, immediately after, 
and after 8 weeks from the educational intervention). The 
P value was significant when the result was <0.05, while P 
value of greater than 0.05 means no significant difference 
in knowledge between the three responses.

Ethical approval
The study was conducted in accordance with the ethical 
principles that have their origin in the Declaration of 
Helsinki. It was carried out with pharmacists’ verbal 
approval after outlining the purpose of the study. The study 
was approved by the Ethical and Scientific Committee of 
Researches of Al-Najaf Health Directorate according to 
the document number 43428 on October 27, 2022.

Results
From the 36 pharmacists received the questionnaire, 32 
(88.8%) accepted to enroll in the study. Four pharmacists 
who refused to fill the questionnaire were all from 
Al-Sader Medical City. All of the participants hold a 
bachelor’s degree in pharmaceutical science. The majority 
were females (84%), and with the age group of lesser than 
or equal to 30 years old (87.5%). Moreover, about the half  
were with <1-year experience in hospital pharmacy. Other 
characteristics are shown in Table 1.

Pre-intervention phase
The analysis of  the data revealed that the mean 
percentage of  knowledge of  the 32 participants was 
43.5%. Three pharmacists only (9.38%) were able to write 
the right meaning of  the term drug dialyzability in the 
open-ended question. Approximately, 45% answered 
correctly that some drug properties like molecular weight, 
volume of  distribution, and protein binding can affect 
its dialyzability. Whereas, only 18.75% knew that some 
technical aspects of  dialysis procedure like membrane 
properties, duration of  dialysis, and the flow rates of 
blood and dialysate also can affect drug dialyzability. 
Half  of  the participants (50%) recognized the right way 
to avoid this problem. The percentages of  right answers 
for the third part of  the questionnaire were ranged from 

22% for eprex to 56% for carvidilol and folic acid. More 
details are shown in Table 2.

Post-intervention phase
After establishing the educational program, the mean 
percentage of knowledge increased to 78.875%. At this 
phase, all of the participants (100%) knew the exact 
meaning of drug dialyzability. The majority knew that 
drug properties can affect drug dialyzability. Whereas, 
66% (n = 21) knew about the effects of technical aspects 
on it. Almost all of the participants, 94% (n = 30), at this 
phase recognized the right way to avoid this problem. 
The percentages of right answers for the third part of the 
questionnaire were ranged from 53% for amlodipin to 
93% for gentamicin.

The retained knowledge after 8 weeks was so good, where 
the mean percentage of knowledge was only slightly 
decreased to 74.25%. Most of the participants (71.8%) 
defined drugs’ dialyzability correctly. The majority knew 
about the factors that can affect and the way to avoid it. 
The percentages of right answers for the dialyzability of 
the 13 drugs was ranged from 56.25% for aspirin to 87% 
for heparin [Table 2].

Levels of knowledge
Before intervention, only three of the participant 
pharmacists achieved a knowledge score of greater than 
17 points and considered with good knowledge, Whereas, 
about two-thirds of the participants, 65.6% (n  =  21), 

Table 1: Demographic data of the participant pharmacists

Variables No. % 
Age

  ≤30 years 28 87.5

  31–40 years 4 12.5

  >40 years 0 0

Gender

  Male 5 15.63

  Female 27 84.37

Highest educational level attained

  Bachelors 32 100

  Higher diploma 0 0

  Masters 0 0

Working place

  Al-Hakeem General Hospital 7 21.875

  Al-Najaf Educational Hospital 11 34.375

  Al-Sader Medical City 4 12.5

  Dialysis and Blood Diseases Center 10 31.25

Years of work experience (in hospital pharmacy)

  <1 year 15 46.875

  1–3 years 7 21.875

  4–7 years 6 18.75

  8–10 years 2 6.25

  >10 years 2 6.25
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were with inadequate knowledge level. This ratio was 
completely inverted after intervention. No one of the 
participants (0%) remained with inadequate knowledge 
level. Moreover, after 8 weeks from the established 
educational intervention, almost all of the participants at 
this phase (97%, n = 31) were with good to fair knowledge 
level [Figure 1].

Discussion
The risk of medication-related problems in hemodialysis 
patient’s was mentioned in several studies.[12,16-18] One of 
these problems is sub therapeutic dosage, which is defined 
as treating a medical problem with a dose less than the 
needed dose. This problem may occur secondary to drug 
dialyzability for dialyzable drugs whenever given before 
dialysis session.[19]

Table 2: Difference in mean knowledge of the participant pharmacists between the three phases of the study

Item Before 
intervention

After 
intervention

Retained (after 
8 weeks)

P 
value 

Correct 
response

Correct 
response

Correct 
response

No. (%) No. (%) No. (%) 
Drug dialyzability is the extent to which a drug is removed from the blood through dialysis 
procedure

3 9.38 32 100.00 23 71.88 0.000

End stage renal disease (ESRD) is a condition where GFR is less than 15 mL/min/1.73 m2 18 56.25 24 75.00 28 87.50 0.006

Before dispensing medications for chronic dialysis-dependent patients, the pharmacist should 
check the level of creatinine clearance

28 87.50 32 100.00 24 75.00 0.008

Any type of KRT (hemodialysis, peritoneal dialysis or kidney transplantation) can be used to 
treat patient with ESRD

11 34.38 23 71.88 25 78.13 0.001

Dialyzable drug is the drug that can be removed through dialysis 24 75.00 32 100.00 32 100.00 0.000

Drug is more able to be dialyzed if  it has low molecular weight 17 53.13 26 81.25 25 78.13 0.042
A drug with high volume of distribution (Vd) needs long time to be dialyzed 15 46.88 23 71.88 25 78.13 0.007

A drug with low protein binding is the more dialyzable drug 13 40.63 27 84.38 29 90.63 0.000

Dialysis properties like membrane material, blood and dialysate flow rates and duration of 
dialysis can affect drug dialyzability

6 18.75 21 65.63 19 59.38 0.001

If a patient is on dialysis, it’s important to check drug dose, timing and drug–drug interaction 11 34.38 20 62.50 21 65.63 0.008

To avoid drug’s dialyzability, the pharmacist should administer the drug after dialysis session 
or before dialysis with a suppurative dose after dialysis session

16 50.00 30 93.75 24 75.00 0.001

 In addition to standard use, dialysis can also be used for acute poisoning 23 71.88 29 90.63 29 90.63 0.050

Carvidilol is a nondialyzable drug 18 56.25 19 59.38 19 59.38 0.957

Heparin is a nondialyzable drug 11 34.38 28 87.50 28 87.50 0.000

Insulin is a nondialyzable drug 15 46.88 25 78.13 24 75.00 0.011

Gentamicin is a dialyzable drug 15 46.88 30 93.75 25 78.13 0.000

Metformin is a dialyzable drug 14 43.75 18 56.25 21 65.63 0.200

Lisinopril is a dialyzable drug 12 37.50 24 75.00 19 59.38 0.009

Digoxin is a nondialyzable drug 14 43.75 24 75.00 20 62.50 0.018

Methotrexate is a dialyzable drug 8 25.00 23 71.88 23 71.88 0.000

Amlodipine is a nondialyzable drug 11 34.38 17 53.13 24 75.00 0.008

Aspirin is a dialyzable drug 14 43.75 21 65.63 18 56.25 0.128

Meropenem is a dialyzable drug 13 40.63 30 93.75 23 71.88 0.000

Eprex is a nondialyzable drug 18 56.25 29 90.63 19 59.38 0.000

Folic acid is a dialyzable drug 7 21.88 24 75.00 27 84.38 0.005

Sum 355 44.38 631 78.88 594 74.25 0.000

0
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10

15

20

25
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Before interven�on

Good Fair Inadequate

Figure 1: Levels of knowledge before and after intervention
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The need for dose adjustment and the dialyzability state 
are of the most important things to be checked before 
dispensing a drug for dialysis patients.[20] Antibiotics 
resistance,[21] loss of chemotherapies efficiency,[22] and 
inability to control blood pressure[23,24] are the results of 
administering dialyzable antibiotics, chemotherapies, and 
anti-hypertensives at the wrong time.

To the best of our knowledge, this study was the first to 
examine pharmacists’ knowledge regarding this important 
concept. And when it was the first, there was no previous 
tool (questionnaire) to be used. Hence, a new tool was 
made and validated before utilization.

Pharmacists who were working at dialysis wards were 
requested to join the study. The majority of them showed 
great interest, which was led to a good response rate 
accounted for approximately (89%). The observation 
phase revealed inadequate knowledge of the participants 
regarding the subject, where the mean percentage of 
knowledge was 44%. There are no previous literatures to 
compare our results with them. However, in Pakistan, a 
study was conducted to evaluate pharmacists’ knowledge 
regarding chronic kidney disease using a questionnaire. 
The percentage of right answers for the only one question 
asked about the dialyzability was 24.6%.[25] This finding 
indicated a real need for educational intervention to 
improve pharmacists’ knowledge regarding drugs’ 
dialyzability, which was done using a scientific lecture as 
well as a poster.

The educational program showed a significant 
improvement in pharmacists’ knowledge where the mean 
percentage of knowledge was doubled immediately after 
intervention (P  <  0.001), demonstrating the program’s 
applicability. that is, comparable to the results of many 
educational intervention, where the knowledge score 
increases after intervention.[26-28] Interestingly, even after 
a period of 8 weeks, the mean percentage of knowledge 
was only slightly decreased, with no significant difference 
(P  =  0.782) from the mean percentage of knowledge 
conducted immediately after intervention. Indeed, after 
8 weeks, pharmacists’ knowledge still significantly differs 
from the base line knowledge (P  <  0.001). This can be 
related to the high interest of the participants regarding 
the subject, where for many of them it was the first time 
to hear about it. Additionally, this may be because the 
researchers provided improved health education and 
information.[29]

Knowledge scoring system is one of numerous scoring 
systems adopted in many published literatures. Three 
classes: good, fair, and inadequate were conducted. 
Answering >70% of the questionnaire indicated good 
knowledge level. Whereas, fair and inadequate levels 
of knowledge were considered when the participants 
answered 51%–70% and <50% of the questionnaire, 
respectively.[30-33]

The previous results denote the need for implementing 
continuous educational programs and workshops for 
pharmacists to maintain updated knowledge after 
graduation.

Conclusion
The impact of the educational intervention is obviously 
touchable, where the knowledge score of the participants 
was doubled after establishing it. Farther more, this 
increment in the knowledge remained approximately at 
the same level even after 2  months of the intervention. 
Indeed, continuous educational programs are useful for 
maintaining the knowledge in progress.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 National Kidney Foundation. (n.d.). Dialysis—Types, Effectiveness, 

Side Effects. Available from: https://www.kidney.org/atoz/content/
dialysisinfo. [Retrieved on 25 May 2023].

2.	 Bello A, Levin A, Lunney M, Osman M, Ye F, Ashuntantang G. 
et al. Global Kidney Health Atlas: A Report by the International 
Society of Nephrology on the Global Burden of End-stage Kidney 
Disease and Capacity for Kidney Replacement Therapy and 
Conservative Care across World Countries and Regions. Brussels, 
Belgium: International Society of Nephrology; 2019. p. 8.

3.	 Šefer S, Degoricija V. About drug dialyzability. Acta Clinica Croatica 
2003;42:257-67.

4.	 Bailie  GR, Mason  NA. 2022 Dialysis of drugs. Saline, Michigan: 
Renal Pharmacy Consultants, LLC; 2022.

5.	 Ashley  C & Dunleavy  A. A. The Renal Drug Handbook: The 
Ultimate Prescribing Guide for Renal Practitioners, 5th ed. CRC 
Press 2018. doi.org/10.1201/9780429460418.

6.	 Bahte  SK, Hiss  M, Lichtinghagen  R, Kielstein  JT. A missed 
opportunity—Consequences of unknown levetiracepam 
pharmacokinetics in a peritoneal dialysis patient. BMC Nephrol 
2014;15:2-4.

7.	 Matzke GR, Aronoff GR, Atkinson AJ, Bennet WM, Decker BS, 
Eckardt  KU, et  al. Drug dosing consideration in patients with 
acute and chronic kidney diseasea clinical update from Kidney 
Disease: Improving Global Outcomes (KDIGO). Kidney Int 
2011;80:1122-37.

8.	 Tomita  M, Aoki  Y, Tanaka  K. Effect of haemodialysis on the 
pharmacokinetics of antineoplastic drugs. Clin Pharmacokinet 
2004;43:515-27.

9.	 Smyth B, Jones C, Saunders J. Prescribing for patients on dialysis. 
Aust Prescr 2016;39:21-4.

10.	 Alshammari  E. Acute kidney injury: Simulated dosing error 
identification by pharmacy students. Mil Med Sci Lett 2020;89:200-6.

11.	 Kopciuch  D, Paczkowska  A, Zaprutko  T, Ratajczak  P, 
Nowakowska  E, Kus  K. A survey of pharmacists’ knowledge, 
attitudes and barriers in pharmaceutical care concept in Poland. 
BMC Med Educ 2021;21:458.

12.	 Manley HJ, McClaran ML, Overbay DK, Wright MA, Reid GM, 
Bender  WL, et  al. Factors associated with medication-related 
problems in ambulatory hemodialysis patients. Am J Kidney Dis 
2003;41:386-93.

13.	 Rabeea  IS, Saad  AH, Waleed  SM, Al-jalehawi  A, Kermasha  ZW. 
The impact of pharmacist intervention in augmenting the adherence 

https://www.kidney.org/atoz/content/dialysisinfo
https://www.kidney.org/atoz/content/dialysisinfo


Oufi and Rabeea: Impact of educational intervention

         Medical Journal of Babylon  ¦ Volume 23 ¦ Issue 1 ¦ January-March 2026� 73  

of breast cancer women to oral hormonal therapy. Lat Am J Pharm 
2023;42:99-107.

14.	 Paneerselvam  GS, Aftab  RA, Baig  MAI, Hariadha  E. The 
pharmacist role in improving medication adherence in dialysis 
patients: A systematic review. Sys Rev Pharm 2021;12:761-8.

15.	 Kokane JV, Avhad PS. Role of pharmacist in health care system. J 
Community Health Manag 2016;3:37-40.

16.	 Grabe  DW, Low  CL, Bailie  GR, Eisele  G. Evaluation of drug-
related problems in an outpatient hemodialysis unit and the impact 
of a clinical pharmacist. Clin Nephrol 1997;47:117-21.

17.	 Kaplan B, Mason NA, Shimp LA, Ascione FJ. Chronic hemodialysis 
patients. Part I: Characterization and drug-related problems. Ann 
Pharmacother 1994;28:316-9.

18.	 Kaplan  B, Shimp  LA, Mason  NA, Ascione  FJ. Chronic 
hemodialysis patients. Part II: Reducing drug-related problems 
through application of the focused drug therapy review program. 
Ann Pharmacother 1994;28:320-4.

19.	 Manley  HJ, Drayer  DK, Muther  RS. Medication-related problem 
type and appearance rate in ambulatory hemodialysis patients. BMC 
Nephrol 2003;4:1-7.

20.	 Launay-Vacher  V, Izzedine  H, Baumelou  A, Deray  G.  FHD. An 
index to evaluate drug elimination by hemodialysis. Am J Nephrol 
2005;25:342-51.

21.	 Cimino C, Burnett Y, Vyas N, Norris AH. Post-dialysis parenteral 
antimicrobial therapy in patients receiving intermittent high-flux 
hemodialysis. Drugs 2021;81:555-74.

22.	 Janus  N, Thariat  J, Boulanger  H, Deray  G, Launay-Vacher  V. 
Proposal for dosage adjustment and timing of chemotherapy in 
hemodialyzed patients. Ann Oncol 2010;21:1395-403.

23.	 Georgianos  PI, Eleftheriadis  T, Liakopoulos  V. Should we use 
dialyzable β-blockers in hemodialysis? Kidney Med 2022;4:100468.

24.	 Tokareva A, Borovkova N, Polyakov  I. High dialysis clearance of 
drugs predicts intradialytic hypertension in hemodialysis patients. 
Eur Heart J 2020;41:3325.

25.	 Sulaiman SA, Tariq MH. Evaluation of  pharmacist’s knowledge 
regarding chronic kidney disease. Arch Pharm Pract 2020 
;11:1-8.

26.	 Elkalmi  RM, Hassali  MA, Ibrahim  MIM. Impact of educational 
intervention for improving pharmacist knowledge in adverse drug 
reactions (ADR) reporting: Experience from Malaysia. Open Drug 
Saf J 2011;2:47-53.

27.	 Jha N, Rathore DS, Shankar PR, Bhandary S, Pandit RB, Gyawali S, 
et al. Effect of an educational intervention on knowledge and attitude 
regarding pharmacovigilance and consumer pharmacovigilance 
among community pharmacists in Lalitpur district, Nepal. BMC 
Res Notes 2017;10:4.

28.	 Khalili  H, Mohebbi  N, Hendoiee  N, Keshtkar  AA, Dashti-
Khavidaki S. Improvement of knowledge, attitude and perception of 
healthcare workers about ADR, a pre- and post-clinical pharmacists’ 
interventional study. BMJ Open 2012;2:e000367.

29.	 Mohamed  DA, Alatroshi  AM. Effectiveness of an educational 
program on nurses’ knowledge regarding neonatal sepsis: A quasi-
experimental study. Med J Babylon 2022;19:185-90.

30.	 Almomani  EY, Jarrar  W, Alhadid  A, Hamadneh  L, Qablan  A, 
Almomani  HY. Shedding light on pharmacists’ knowledge of 
kidney stones’ etiology and treatment. Pharm Pract 2022;20: 
01-10.

31.	 Hapsari  RA. How education on nutrition increases knowledge 
of hypertension among the adolescents. Glob Health Manag J 
2022;5:58-63.

32.	 Yusof  A, Chia  YC, Hasni  YM. Awareness and prevalence of 
mammography screening and its predictors—A cross sectional 
study in a primary care clinic in Malaysia. Asian Pac J Cancer Prev 
2014;15:8095-9.

33.	 Sadiq  ZA, Hussein  HK. Assessment of knowledge and attitudes 
among pregnant women’s towards folic acid intake during pregnancy 
in a sample of women attending primary health care centers in 
Babylon province. Med J Babylon 2022;19:142-51.


