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Abstract 

Purpose: To evaluate the knowledge of patients about chronic kidney disease (CKD) and to determine 
the impact of sociodemographic characteristics on the knowledge of the respondents.  
Methods: A prospective, cross-sectional study was conducted in the Renal Unit of Warri Central 
Hospital Outpatient Medical Department and the Nephrology Department of Delta State University 
Teaching Hospital (DELSUTH), Oghara, both in Delta State, Nigeria, over a period of 1 year. Data was 
collected using a 28-item questionnaire from the kidney disease knowledge survey (KiKS). Student’s t-
test was performed to investigate the relationship between respondents’ knowledge and 
sociodemographic variables.  
Results: A total of 182 patients participated in the study. The overall mean knowledge score for 
respondents from Central Hospital, Warri and DELSUTH Oghara was 16.25 ± 2.84 and 15.73 ± 4.96, 
respectively. The difference in knowledge score concerning facility, sex, marital status and age was not 
statistically significant (p > 0.05).  
Conclusion: The knowledge of kidney disease patients about chronic kidney disease based on KiKS 
was poor. There is a significant knowledge deficit related to misconceptions in patients’ understanding 
of medications to avoid in patients with this condition and the deleterious effects of proteinuria. No 
statistically significant relationship could be established between sociodemographics and knowledge. 
There is a need to enlighten patients about the pathology, diagnosis, and prognosis of chronic kidney 
disease.  
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INTRODUCTION 
 

Chronic kidney disease (CKD) is a progressive 
disease with a high potential for mortality and 
has become a global public health problem [1,2]. 
The causes are myriad and include autoimmune 
factors, and prolonged use of analgesics, Lead, 
and anti-neoplastic agents. Others are systemic 

lupus erythematosus (SLE), hypertension and 
hyperglycemia leading to hypertensive and 
diabetic nephropathy [3]. Prominent among the 
causes of end-stage renal disease (ESRD) in 
developing countries like Nigeria are 
hypertension and diabetes [4]. Estimates 
projected a 130 % increase in prevalence of 
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hypertension and diabetes by 2020, with 
corresponding increase in CKD and ESRD [5]. 
 
Irrespective of therapeutic approach, achieving 
positive outcomes relating to slowing disease 
progression depends largely on good self-care 
strategies, especially adherence to drug therapy 
[6-8], discontinuation of exposure to nephrotoxic 
assaults [9], and adherence to strict diet [10].  
 
Previous studies have established that better 
outcomes are more likely when the 
aforementioned measures are combined with 
hemodialysis [11], improved glycemic control in 
patients with diabetes [12,13], and greater 
adherence to antiretroviral medications in 
patients with HIV [14]. The study objectives were 
to evaluate kidney disease patients' knowledge 
about chronic kidney disease and to determine 
the impact of sociodemographic characteristics 
on the knowledge of the respondents. 
 

EXPERIMENTAL 
 
Study design and setting 
 
This study was a prospective, cross-sectional 
study conducted over a period of one year. The 
study was undertaken in the Renal Unit of the 
Warri Central Hospital, Outpatient Medical 
Department, and the Nephrology Department of 
Delta State University Teaching Hospital, 
Oghara, in Delta State, Nigeria. Both hospitals 
are referral centers for patients with kidney-
related conditions in Delta State, thus affording a 
representative sampling of patients with chronic 
kidney disease.  
 
Inclusion criteria 
 
All adult patients diagnosed with chronic kidney 
disease and attending the renal clinic in the two 
health care facilities were included in the study. 
 
Exclusion criteria 
 
Patients who were too sick to participate in the 
study were excluded. 
 
Sample size and sampling technique 
 
All the consenting patients who met the inclusion 
criteria were consecutively recruited during the 
study period. 
 
Ethical consideration 
 
Ethical approval was obtained from the ethics 
committee of the two hospitals before the study 
commenced (DELSUTH/HREC/2017/012/0236 

dated 01/03/2017 for DELSUTH and CHW/ECC 
VOL 1/086 dated 05/04/2016 for Central Hospital 
Warri). 
 
Instrument of data collection 
 
Data was collected using a 28-item questionnaire 
from the kidney disease knowledge survey 
(KiKS) designed by a team of clinical researchers 
at the Vanderbilt University Medical Center. The 
questionnaire had three sections; the first section 
comprised general knowledge of kidney disease, 
the second was the knowledge of the function of 
kidney disease, while the third section assessed 
the patient’s knowledge of symptoms of disease 
progression. Some of the questions elicited a yes 
or no response, while others were multiple-
choice questions. The questionnaire has good 
reliability (Kuder-Richardson-20 = 0.72) and 
evaluates the knowledge of the respondents with 
a maximum score of 28. 
 
Data analysis 
 
The data were analysed using the Statistical 
Package for Social Sciences (SPSS) version 
20.0 (IBM Corp., NY, USA). The various 
variables were expressed as simple frequencies 
and percentages. Student’s t-test was used to 
investigate the relationship between 
respondents’ knowledge and sociodemographic 
variables. Statistical significance was set at P < 
0.05. 
 

RESULTS 
 
The patients who participated in the study were 
182. The mean age of the respondents was 51.3 
± 16.6 years. The majority were women (97; 53 
%), married (150; 82.4 %), neither drank alcohol 
(154; 84.6 %) nor smoked (168; 92.3 %). Other 
demographics are shown in Table 1. 
 
The overall mean knowledge score of the 
respondents from Central Hospital, Warri, and 
DELSUTH, Oghara was 16.25 ± 2.84 and 15.73 
± 4.96, respectively. There were no statistically 
significant differences in knowledge scores about 
facility, sex, marital status, and age (p > 0.05; 
Table 3).  
 
From the KiKS, two items had the lowest scores; 
item 3 which evaluated “the reason why the 
presence of protein in urine is a problem”, only 
37 (20.8 %) respondents chose the right answer, 
and item 4 which assessed “the medications that 
a person with chronic kidney disease should 
avoid”, only 41 (23 %) respondents chose the 
correct medications. This indicates a knowledge 
gap in comprehending the clinical importance of 
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proteinuria and drug safety in CKD. The item with 
the highest percentage score examined “if 
increased fatigue is a symptom of chronic kidney 
disease progression or failure”; 175 (98.3 %) 
respondents answered correctly, showing strong 
recognition of the symptoms of CKD (Table 2).  
 
The relationship between socio-demography and 
the knowledge of respondents was not significant 
(Table 4). However, in the analysis by facility, 
there was a significant relationship between 
gender and knowledge of respondents at Warri 
Central hospital (Table 5). 
 

DISCUSSION 
 
The study revealed that respondents exhibited a 
low level of knowledge about chronic kidney 
disease according to the KiKS. Their mean KiKS 
score was lower than the expected mean score 
of 18.48 as established by the developers of the 
KiKS questionnaire in a U.S. study [15]. This 
discovery implies a substantial deficit in chronic 
kidney disease-related knowledge. Most 
respondents were not aware of the 
recommended average value of their blood 
pressure, reflecting the quality of education and 
advice provided by their nephrologists and 
pharmacists. Furthermore, the KiKS item most 
frequently answered correctly was the question 
on whether the progression of chronic kidney 
disease leads to increased fatigue. This may be 

rationalized by the patients’ experiences, as 
fatigue worsens with disease progression. 
 
Interestingly, despite ongoing counseling 
regarding medications to avoid, particularly the 
non-steroidal anti-inflammatory drugs (NSAIDs), 
most respondents failed to identify NSAIDs as 
detrimental. This observation is consistent with 
the findings of some related studies [16-18].  
 
Many respondents poorly understood the role of 
the kidney in bone formation, consistent with the 
findings of Wienman et al [19], who reported 
minimal knowledge of organ structure and 
function. Furthermore, more than half of the 
respondents did not understand kidney’s role in 
anaemia in CKD patients. In previous studies, a 
lack of understanding of the functions of the 
major organs has been established [19]. Only a 
small percentage of respondents correctly 
answered that chronic kidney disease may 
progress without symptoms. This is a major gap, 
as asymptomatic progression may lead to 
advanced stages of the disease before detection 
[15]. This is in accordance with previous studies 
that reported analogous misconceptions [15,20-
22]. 
 
There was no significant association between 
age and knowledge of chronic kidney disease, 
which is inconsistent with Tan et al [23], who 
reported younger age as a predictor of greater 
knowledge among stage 3-4 chronic kidney 
disease patients.  

 
Table 1: Socio-demographics of respondents 
 

Item Sub-item Frequency Percentage 

Center 
 

Central Hospital, Warri 102 56 

DELSUTH 80 44 

Sex 
 

Male 85 46.7 

Female 97 53.3 

Marital status 
 
 

Single 30 16.5 
Married 150 82.4 

Divorced 2 1.1 

Occupation 
 
 
 
 
 
 
 

Student 16 8.9 

Tailoring 8 4.5 
Civil Servant 41 22.9 

Trading (Business) 69 38.5 
Farming 2 1.1 

Contractor 3 1.6 
Plumbing 2 1.1 

Pensioner 41 22.9 

Educational background 
 

Primary 
Secondary 
Tertiary  

57 
62 
63 

31.3 
34.1 
34.6 

Alcohol 
No 
Yes 

154 
28 

84.6 
15.4 

Smoking No 168 92.3 
 Yes 14 7.7 

Total 182 100.0 
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Table 2: Knowledge of kidney disease by respondents 
 

Item General knowledge Response Central Hospital DELSUTH Total 

Freq % Freq % Freq % 

1 
BP goal 

Wrong 
Correct 

81 
21 

79.4 
20.6 

30 
46 

39.5 
60.5 

111 
67 

62.4 
37.6 

2 
Medication important to kidney health 

Wrong 10 9.8 2 2.6 12 6.7 

Correct 92 90.2 74 97.4 166 93.3 

3 
Reason why protein in urine is a problem 

Wrong 83 81.4 58 76.3 141 79.2 

Correct 19 18.6 18 23.7 37 20.8 

4 Medications a person with CKD should 
avoid 

Wrong 69 67.6 68 89.5 137 77.0 

Correct 33 32.4 8 10.5 41 23.0 

5 
Treatment options for kidney failure 

Wrong 69 67.6 32 42.1 101 56.7 

Correct 33 32.4 44 57.9 77 43.3 

6 
Definition of GFR 

Wrong 21 20.6 32 42.1 53 29.8 

Correct 81 79.4 44 57.9 125 70.2 

7 
Knowing there are stages of CKD 

Wrong 21 20.6 10 13.2 31 17.4 

Correct 81 79.4 66 86.8 147 82.6 

8 Understanding increased risk of heart 
disease 

Wrong 18 17.6 36 47.4 54 30.3 

Correct 84 82.4 40 52.6 124 69.7 

9 
Understanding increased risk of mortality 

Wrong 39 38.2 12 15.8 51 28.7 

Correct 63 61.8 64 84.2 127 71.3 

Knowledge of kidney function 

10 
Role in urine production 

Wrong 7 6.9 14 18.4 21 11.8 

Correct 95 93.1 62 81.6 157 88.2 

11 
Role in waste clearance 

Wrong 33 32.4 6 7.9 39 21.9 

Correct 69 67.6 70 92.1 139 78.1 

12 
Role in bone health 

Wrong 44 43.1 42 55.3 86 48.3 

Correct 58 56.9 34 44.7 92 51.7 

13 
Role in hair loss 

Wrong  60 58.8 20 26.3 80 44.9 

Correct 42 41.2 56 73.7 98 55.1 

14 
Role in anemia 

Wrong 66 64.7 36 47.4 102 57.3 

Correct 36 35.3 40 52.6 76 42.7 

15 
Role in BP control 

Wrong 32 31.4 32 42.1 64 36.0 

Correct 70 68.6 44 57.9 114 64.0 

16 
Role in glucose control 

Wrong 64 62.7 32 42.1 96 53.9 

Correct 38 37.3 44 57.9 82 46.1 

17 
Role in potassium control 

Wrong 35 34.3 44 57.9 79 44.4 

Correct 67 65.7 32 42.1 99 55.6 

18 
Role in Phosphorus control 

Wrong 44 43.1 44 57.9 88 49.4 

Correct 58 56.9 32 42.1 90 50.6 

Knowledge of symptoms of progression or failure 

19 
Increased fatigue 

Wrong 3 2.9 0 0.0 3 1.7 

Correct 99 97.1 76 100.0 175 98.3 

20 
Shortness of breath 

Wrong 34 33.3 50 65.8 84 47.2 

Correct 68 66.7 26 34.2 94 52.8 

21 
Metallic/bad taste 

Wrong 42 41.2 40 52.6 82 46.1 

Correct 60 58.8 36 47.4 96 53.9 

22 
Unusual itching 

Wrong 58 56.9 28 36.8 86 48.3 

Correct 44 43.1 48 63.2 92 51.7 

23 
Nausea/vomiting 

Wrong 56 54.9 44 57.9 100 56.2 

Correct 46 45.1 32 42.1 78 43.8 

24 
Hair loss 

Wrong 58 56.9 20 26.3 78 43.8 

Correct 44 43.1 56 73.7 100 56.2 

25 
Difficulty sleeping 

Wrong 29 28.4 28 36.8 57 32.0 

Correct 73 71.6 48 63.2 121 68.0 

26 
Weight loss 

Wrong 13 12.7 34 44.7 47 26.4 

Correct 89 87.3 42 55.3 131 73.6 

27 
Confusion 

Wrong 40 39.2 22 28.9 62 34.8 

Correct 62 60.8 54 71.1 116 65.2 

28 
No symptoms at all 

Wrong 70 68.6 54 71.1 124 69.7 

Correct 32 31.4 22 28.9 54 30.3 
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Table 3: Distribution of patients on KiKS 
 

Variable Sub-variable General Knowledge Score 
(Mean±SD) 

Center 
 

Central Hospital, Warri 16.25 ± 2.84 
DELSUTH 15.73 ± 4.96 

Sex 
 
 

Male 15.65 ± 3.47 
Female 16.34 ± 4.25 

  

Marital Status 
 
 

 

Single 16.13 ± 3.47 
Married 15.99 ± 4.03 
Divorced 16.00 ± 0.00 

  

Occupation 
 
 
 
 
 
 

 

Student 17.75 ± 2.84 

Tailoring 13.63 ± 5.66 
Civil Servant 15.78 ± 4.46 
Trading (Business) 15.84 ± 3.48 
Farming 13.00 ± 0.00 
Contractor 11.00 ± 0.00 
Plumbing 15.00 ± 0.00 
Pensioner 16.90 ± 3.80 

Educational Background 
 
 

Primary 
Secondary 
Tertiary 

16.73 ± 2.64 
12.33 ± 5.32 
15.68 ± 4.43 

 

 
Table 4: Relationship between respondents' characteristics and KiKS 
 

Variable Sub-variable Knowledge score t-test P-value 
N Mean±SD  

Center 
Central Hospital, Warri 102 16.25±2.84 0.890 0.375 
DELSUTH 80 15.73±4.96 

Sex 
 
 

Male 85 15.65±3.47  
-1.194 

 
0.234 Female 97 16.34±4.25 

Total 182 16.02±3.91 

Marital Status 
 
 
 

Single 30 16.13±3.47  
0.177 

 
0.859 Married 150 15.99±4.03 

Divorced 2 16.00±0.00 
Total 182 16.02±3.91 

Age  182 51.25±6.61 0.128 0.086 

Educational 
background  
 
 

Primary 
Secondary 
Tertiary  
Total  

57 
62 
63 

182 

16.73±2.64 
12.33±5.32 
15.68±4.43 
16.02±3.91 

 
0.165 

 
0.826 

 
Table 5: Relationship between patient characteristics and KiKS by centers (Mean knowledge score) 
 

Variable Sub-variable Central Hospital, Warri DELSUTH 

Mean SD t-test (P-value) Mean SD T-test (p-value) 

Sex 
Male 15.56 2.28 -2.682 (0.009) 15.81 4.94 0.116(0.908) 
Female 17.02 3.21 15.67 5.02 
Total 16.25 2.84 15.72 4.96 

Marital status 
 
 
 

Single 15.91 3.60 -0.625 (0.533) 16.75 3.24 0.611(0.543) 
Married 16.34 2.61 15.60 5.19 
Divorced   16.00 .00 
Total 16.25 2.84 15.72 4.96 

 
Similarly, there was no association between CKD 
knowledge and marital status or gender; this 
aligns with findings from a U.S. study [24]. In the 
same vein, there was no significant relationship 
between educational level and CKD knowledge, 
which contrasts with Okoro et al [25] who 
reported level of education as a predictor of CKD 
knowledge. 

 

CONCLUSION 
 
The level of knowledge of chronic kidney disease 
(CKD) among patients, as assessed using the 
Kidney Disease Knowledge Survey (KiKS), was 
generally low. Marked deficiencies were 
identified, particularly regarding medications that 
should be avoided in CKD and the clinical 
significance of proteinuria.  
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No statistically significant association was found 
between socio-demographic characteristics and 
CKD knowledge, indicating that knowledge gaps 
are pervasive across patient groups. These 
findings underscore the urgent need for 
comprehensive and structured educational 
interventions targeting all patients with CKD. 
 

DECLARATIONS 

 

Acknowledgement/Funding 

 

We, the authors, wish to express our profound 

gratitude to the management of DELSUTH 

Oghara and Central Hospital Warri, Delta State, 

Nigeria, for permitting us to undertake this study 

in their facilities.  

 

We are grateful to all the members of staff who 

supported us in the course of this study. We also 

sincerely appreciate the developers of the Kidney 

Disease Knowledge Survey (KiKS) questionnaire 

for granting us access to use the instrument. 

 

Ethical approval 

 

Ethical approval was obtained from the ethics 

committee of the two hospitals before the study 

commenced (DELSUTH/HREC/2017/012/0236) 

dated 01/03/2017 for DELSUTH and CHW/ECC 

VOL 1/086 dated 05/04/2016 for Central Hospital 

Warri. 

 

Use of Artificial intelligence/Large language 

models 

 

The authors confirm that AI-based tools were 

used solely for language editing and manuscript 

polishing purposes (e.g., grammar, phrasing, and 

clarity). No AI tools were used to generate 

content, interpret data, or influence study design, 

results, or conclusions. All intellectual 

contributions, study analyses, and interpretations 

reported in the manuscript are the original work 

of the authors. 

 

Availability of data and materials 

 

The datasets used and/or analyzed during the 

current study are available from the 

corresponding author on reasonable request. 

 

Conflict of interest 

 

No conflict of interest is associated with this 

work. 

 

 

Contribution of authors 

 

We declare that this work was done by the 

author(s) named in this article, and all liabilities 

pertaining to claims relating to the content of this 

article will be borne by the authors. Ogheneovo 

Clement Aghoja and Valentine Uche Odili 

conceived and designed the study. Data 

collection was done by Ogheneovo Clement 

Aghoja. The data was analyzed by David 

Ufuoma Adje, who also supervised the work. 

Ogheneovo Clement Aghoja and Ufuoma 

Shalom Ahwinahwi prepared the manuscript. The 

manuscript was reviewed by Valentine Uche 

Odili, and all the authors read and approved the 

final manuscript. 

 

REFERENCES 
 

1. Jha V, Garcia-Garcia G, Iseki K, Li Z, Naicker S, Plattner 

B, Saran R, Wang AYM, Yang CW. Chronic kidney 

disease: global dimension and perspectives. Lancet 

2013; 382(9888): 260–272. DOI: 10.1016/S0140 

6736(13)60687 X  

2. Bosan IB. Chronic kidney disease in Nigeria: Primary 

care physicians must intervene earlier. Nig Med Pract 

2006; 49: 18-23  

3. Longo D, Fauci A, Kasper D, Hauser S, Jameson J, 

Loscalzo J. Harrison's Principles of Internal Medicine, 

18th edition. McGraw-Hill Professional, 2011, pp P 2982 

4. Chukwuonye II, Ogah OS, Anyabolu EN, Ohagwu KA, 

Nwabuko OC, Onwuchekwa U, Chukwuonye ME, Obi 

EC, Oviasu E. Prevalence of chronic kidney disease in 

Nigeria: systematic review of population-based studies. 

Int J Nephrol Renovascular Dis 2018; 11: 165–172. DOI: 

10.2147/IJNRD.S162230. 

5. Schena F. Epidemiology of end-stage renal disease: 

International comparisons of renal replacement therapy. 

Kidney Int Suppl 2000; 57(74): 39–45 

6. Kidney Disease Outcomes Quality Initiative (K/DOQI) 

Group. K/DOQI clinical practice guidelines for 

management of dyslipidemias in patients with kidney 

disease. Am J Kidney Dis 2003; 41(4 Suppl 3): I-S91. 

7. Kidney Disease Outcomes Quality Initiative (K/DOQI). 

K/DOQI clinical practice guideline on hypertension and 

antihypertensive agents in chronic kidney disease. Am J 

Kidney Dis 2004; 43(5 Suppl 1): S1-S290 

8. K/DOQI Workgroup. K/DOQI clinical practice guidelines 

for cardiovascular disease in dialysis patients. Am J 

Kidney Dis 2005; 45(4 Suppl 3): S1-153  

9. Harkonen S, Kjellstrand C. Contrast nephropathy. Am J 

Nephrol 1981; 1(2): 69-77 

10. National Kidney Foundation. K/DOQI Clinical practice 

guidelines for nutrition in chronic renal failure. Am J 

Kidney Dis 2000; 35(6 Suppl 2): S17–S104. 

11. Curtin RB, Sitter DC, Schatell D, Chewning BA. Self-

management, knowledge, and functioning and well-



Aghoja et al 

Trop J Pharm Res, March 2026; 25(3): 371 

 

being of patients on hemodialysis. Nephrol Nurs J 2004; 

31(4): 378-387  

12. Fitzgerald JT, Funnell MM, Hess GE, Barr PA, Anderson 

RM, Hiss RG, Davis WK. The reliability and validity of a 

brief diabetes knowledge test. Diabetes Care 1998; 21 

(5): 706-710  

13. Huizinga MM, Elasy TA, Wallson KA, Cavanaugh K, 

Davis D, Gregory RP, Fuchs LS, Malone R, Cherrington 

A, Dewalt DA, et al. Development and validation of the 

Diabetes Numeracy Test (DNT). BMC Health Serv Res 

2008; 8: 96 

14. Osborne CY, Davis TC, Bailey SC, Wolf MS. Health 

literacy in the context of HIV treatment: introducing the 

brief estimate of health knowledge and action (BEHKA)-

HIV version. AIDS Behav 2010; 14(1): 181-188  

15. Wright JA, Wallston KA, Elasy TA, Ikizler TA, Cavanaugh 

KL. Development and Results of a Kidney Disease 

Knowledge Survey given to Patients with CKD. Am J Dis 

2011; 57(3): 387-395 

16. Coupe D. Making decisions about dialysis options: an 

audit of patients’ views. J Ren care 1998; 24(1): 25-26  

17. Schatell D, Ellstrom-Calder A, Alt PS, Garland JS. Survey 

of CKD patients reveals significant gaps in knowledge 

about kidney disease. Part 1. Nephrol News Issues 

2003; 17(5): 23-26. 

18. Schatell D, Ellstrom-Calder A, Alt PS, Garland JS. Survey 

of CKD patients reveals significant gaps in knowledge 

about kidney disease. Part 2 Nephrol news Issues 2003; 

17(6): 17-19.  

19. Weinmann J, Yusuf G, Berks R, Rayner S, Petrie KJ. 

How accurate is patients’ anatomical knowledge: a 

cross-sectional, questionnaire study of six patient 

groups and a general public sample. BMC Fam Pract 

2009; 10: 43  

20. Chow WL, Joshi VD, Tin AS, Van der Erf S, Lim JFY, 

Swah TS, Teo SSH, Goh PSC, Tan GCS, Lim C, et al. 

Limited knowledge of chronic kidney disease patients – 

a cross-sectional survey. BMC Nephrol 2012; 13:54 

21. Enworom CD, Tabi M. Evaluation of kidney disease 

education on clinical outcomes and knowledge of self-

management behavior of patients with chronic kidney 

disease. Nephrol Nurs J 2015; 42(4): 363-373  

22. Welch JL, Ellis RJB, Perkins SM, Johnson CS, 

Zimmerman LM, Russel CL, Richards C, Guise DM, 

Decker BS. Knowledge and awareness among patients 

with chronic kidney stage 3. Nephrol Nurs J 2016; 43(6): 

513-519 

23. Tan AU, Hoffman B, Rosas SE. Patient perception of risk 

factors associated with chronic kidney morbidity and 

mortality. Ethn Dis, 2010; 20(2): 106-110 

24. Broscious SK, Castagnola J. Acute manifestations and 

role of critical care nurses. Crit Care Nurse 2006; 26: 

17-28 

25. Okoro RN, Ummate I, Ohieku JD, Yakubu SI, Adibe MO, 

Okonta MJ. Kidney disease knowledge and its 

determinants among patients with chronic kidney 

disease. J Patient Exp 2020; 7(6): 1303-1309. 

 


