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Abstract 

Objective: The aim of this study was to assess the prevalence of chronic kidney disease and to identify associ-
ated factors of chronic kidney disease among hypertensive patients. A cross-sectional study was conducted among 
selected 578 hypertensive patients. Data were collected using face to face interviewing questionnaires and from 
medical chart review. Binary logistic regression analyses were performed and analyzed using SPSS version 23.0.

Result: Of the total 578 hypertensive patients the prevalence of chronic kidney disease was found to be 128 (22.1%). 
Of these hypertensive patients, patients with uncontrolled blood pressure, overweight/obesity, dyslipidemia and dia-
betic mellitus, 43.3%, 33.7%, 27.3% and 28.2 respectively. After adjustment, the independent variables the significant 
associated factors of chronic kidney disease among hypertensive patients were age [AOR (95% CI 1.43 (1.07–1.81)], 
uncontrolled hypertension 4.434 [AOR (95% CI 9.45 (1.34, 14.73)], overweight/obese [AOR (95% CI 7.422 (2.72, 20.28)], 
dyslipidemia [AOR (95% CI) 13.749 (5.69, 33.215)], diabetic mellitus [AOR (95% CI) 2.137 (1.07, 4.26)]. In conclusion, the 
prevalence of chronic kidney disease was considerably high. The major associated factors of chronic kidney disease 
were age, uncontrolled hypertension, overweight/obese, diabetic mellitus and dyslipidemia.

Keywords: Chronic kidney disease, Hypertension, Prevalence, Ethiopia

© The Author(s) 2019. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creat iveco mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Introduction
World Health Organization (WHO) report that more 
than one third (39%) of annual death of Ethiopia popula-
tion was due to non-communicable disease (NCDs) [1]. 
High blood pressure also affects almost 1 billion people 
worldwide and is a leading cause of mortality and mor-
bidity. The future risk of NCD forms of Chronic Kidney 
Disease (CKD), predominantly driven by increased rates 
of hypertension, smoking, and obesity, is a growing pub-
lic health concern [2]. It becomes severe issues for the 
people living in developing countries [3, 4]. CKD is a 
progressive failure in renal function for prolonged period 

of time. Thus, hypertension has been considered as the 
cause for CKD. Now a day, the prevalence of CKD is 
increasing worldwide due to an increase in the risk fac-
tors such as hypertension, diabetes, hyper-lipidemia, 
obesity, and smoking [5, 6]. Approximately 6% of patients 
with essential hypertension have chronic kidney disease 
(CKD) and are at risk for progression to end-stage renal 
disease (ESRD). The Seventh Report of the Joint National 
Committee (JNC 7) and National Kidney Foundation-
Dialysis Outcomes Quality Initiative (NKF-DOQI) 
guidelines identify CKD as a higher-risk category requir-
ing intensive blood pressure control to achieve a blood 
pressure goal of less than 130/80 mmHg [7].

In Sub Saharan Africa the big alarming is about 32.3% 
among hypertensive patients have CKD [8].
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Investigating the associated factors of CKD among 
hypertension is very important for prevention and con-
trol of CKD. Ethiopia was signed to achieve sustain-
able development goal (SDG) from 2016 to 2030 and to 
reduce by one third premature death from non-commu-
nicable diseases [9]. However, in Ethiopia little is known 
related to the prevalence and associated factors of CKD, 
particularly among hypertensive patients. Therefore, the 
purpose of this study was to assess the prevalence and 
associated factors of CKD among adult hypertensive 
patients attending at Tigray teaching hospitals.

Main text
Study setting and study design
A cross-sectional study was conducted in Tigray teach-
ing hospitals from February to April, 2018. The data were 
collected using face to face interviewing questionnaire 
and from patients’ medical charts that was recorded from 
January 1, 2013 to December 30, 2018.

Study population and sample size determination
All adult hypertensive patients who had hypertension on 
follow-up care at Tigray teaching hospitals, who met the 
inclusion criteria were included in the study. The inclu-
sion criteria were hypertensive patients aged 18 years and 
above, who had regular follow-up in the cardiac clinic. 
Five hundred seventy eight patients met the inclusion cri-
teria and were included in this study. A questionnaire and 
checklist was used to collect the data.

Eligibility criteria
Inclusion criteria
All adult hypertensive patients who had treatment fol-
low-up of hypertension at teaching hospitals. Adults 
aged 18  years or older with hypertension and with 
e-GFR ≥ 60  mL/min/1.73  m2 in January 2013 (this is a 
baseline assessment) were identified and selected for this 
study.

Exclusion criteria
Hypertensive clients who were pregnant women during 
the study period and client who had develop the outcome 
of interest before or at the beginning of follow-up start. 
Patients with e-GFR < 60 mL/min/1.73  m2 were excluded.

Sampling technique
A consecutive sampling technique was employed, and 
every patient was included in the study.

Data collection instrument and techniques
Data was collected using a semi-structured face to 
face interviewing questionnaire and patients chart 
review. The questionnaire had two subparts, namely 

socio-demographic and clinical characteristic. Te ques-
tionnaire was initially prepared in English then trans-
lated into the local language (Tigrigna) by an individual 
who has good ability of the two languages then translated 
back to English by different person to ensure consistency. 
A week prior to the actual data collection period, the 
questionnaire was pre-tested on 5% of the total sample 
size patients identified from Mekelle Hospital. Data was 
collected by four trained B.Sc. nurses and two supervi-
sors (B.Sc. nurses).

Measurement tools
Urine dipstick test Patient was asked to submit random 
midstream urine sample prior to admission in a 50  mL 
urine container for laboratory analysis for random urine 
dipstick test, protein, and creatinine. The dipstick analy-
sis was done using the uriplus 900 urinalysis stip. The fol-
lowing are the grades of proteinuria as provided by the 
manufacturers:

0: absent
Traces: 15 to 30 mg/dL
1+: 30 to 100 mg/dL
2+: 100 to 300 mg/dL
3+: 300 to 1000 mg/dL
4+: greater than 1000 mg/dL.

Estimated GFR is a test that is used to assess how well 
kidneys are working. The test estimates the volume of 
blood that is filtered by kidneys over a given period of 
time. It can be measured by using readily available equa-
tions and formulas like Cockcroft–Gault. Cockcroft-
Gault formula (normalized for the body surface area 
[BSA]): (140  −  Age [years])  ×  weight (kg)  ×  (0.86, if 
female) ×  1.73/72 ×  serum creatinine (mg/dL) ×  BSA 
 (m2). In this case BSA will be calculated by using Mostel-
ler formula that is BSA is equal to 

√
W ∗ H  divided by 

60, while weight is measured in kilogram and height in 
centimetre.

Data processing and analysis
Data was coded, entered, edited, and cleaned by Epi-data 
manager version 4.2 and then exported into SPSS version 
23 for analysis. Chronic kidney disease was confirmed by 
reviewing medical chart in the hospitals. Baseline demo-
graphic, clinical, laboratory and social characteristics 
were used as independent variables in the analysis.

Binary logistic regression model was use to infer 
the association between the outcome and independ-
ent variables. In the bi-variates analysis variables with 
P-value < 0.25 was included in the multivariable binary 
logistic regression. Odds ratio with 95% confidence level 
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was computed and P-value < 0.05 was described as having 
a significant association.

Study variables
Dependent variable
Chronic kidney disease.

Independent variable
Socio-demographic factors Age, sex, religion, educational, 
occupational, income and marital status.

Clinical characteristic Blood pressure status, baseline 
diastolic blood pressure, baseline systolic blood pressure 
and baseline, stage of hypertension, type of hypertension, 
number of drugs, duration on drug, types of drugs, dia-
betes mellitus, dyslipidemia and obese.

Operational definitions
Chronic kidney disease for this study we consider patient 
having CKD if the physician was diagnosed as having 
CKD and documented in the patient’s medical chart. 
Chronic Kidney disease is defined as e-GFR < 60  mL/
min/1.73 m by Cockcroft Gault equations.

Controlled blood pressure BP < 140/90  mmHg using 
digital sphygmomanometer for adult hypertensive cli-
ents without diabetes mellitus and chronic kidney disease 
for at least three consecutive follow-up measurement 
and blood pressure < 130/80  mmHg using digital sphyg-
momanometer for adult hypertensive clients with diabe-
tes mellitus and chronic kidney disease for at least three 
consecutive follow-up measurement.

BMI (body mass index) A measure of the person’s 
weight in kilogram divided by his height in meter square. 
Based on this calculation body weight classified as under-
weight for patient with less than 18.5  kg/m2, normal 
weight 18.5–24.9  kg/m2, overweight 25–29.9  kg/m2 and 
obese for patients with BMI ≥ 30 kg/m2 [10].

Dyslipidemia if the patients having either of the fol-
lowing [10]: total cholesterol ≥ 200 or triglyceride 
150  mg/dL (1.7  mmol/L) or specific treatment for this 
lipid abnormality or High density lipoprotein < 40  mg/
dL (1.03  mmol/L) in male < 50  mg/dL (1.29  mmol/L) in 
female or specific treatment for this lipid abnormality.

Proteinuria according the laboratory result if a patient 
had plus one and above we classify as having proteinuria.

Diabetic mellitus was defined as self-reported diabetes 
or the use of hypoglycaemic agents or both.

Hypertension was defined as those who had 
a documented diagnosis of hypertension (i.e. 
BP ≥ 140/90  mmHg) or those on anti-hyperten-
sive agents. Target control BP was defined as 
BP < 140/90 mmHg for non-diabetic and < 130/80 mmHg 
for diabetic patients.

Results
Socio‑demographic characteristics
Five hundred seventy eight hypertensive patients were 
fulfilling the inclusion criteria and included in this study. 
Out of the total patients half, 290 (50.2%), were females. 
The documented age of the patients ranges from 30 to 
87  years with the median age of 54.14  years. From the 
patients more than half 323 (55.9%). were urban residing. 
Out of the total patients almost all were Christian ortho-
dox in religion 539 (93.3%) (Table 1).

Clinical characteristics
Among the total participants patient nearly one quarter 
128 (22.1%) were patient with CKD. 163 (28.2%) diabetic 
mellitus and 158 (27.3) dyslipidemia. Based on medical 
condition and life style risk of hypertensive patients were 
common in patient co-morbid with DM, dyslipidemia 
and patient with Proteinuria.

Among patients with chronic kidney disease 96% 
patients were having uncontrolled hypertension, 91.2% 
patients were overweight /obese, 81.2% were patients 
with dyslipidemia, 81.2% were patients in stage three 
and above hypertension, 75%, were patients greater than 
60 years old, 74.2% were patient lived in urban and 60% 
patients were with DM (Table 2).

Discussion
This study was tried to assess the prevalence and associ-
ated factors of chronic kidney disease among hyperten-
sive patients. In this study, the socio-demographic and 
clinical characteristics of 578 patients were analysed. 
From the present study, we found that approximately one 
quarter of the patients or one in five patients’ 128 (22.1%) 

Table 1 Socio-demographic characteristics among  adult 
hypertensive patients attending at  Tigray teaching 
hospitals, Ethiopia, 2018 (n = 578)

Variables Category Frequency Percept

Sex Male 288 49.8

Female 290 50.2

Marital status Married 498 86.2

Single 35 6.1

Widow 34 5.9

Divorced 11 1.9

Religion Christian orthodox 539 93.3

Muslim 38 6.6

Ethnicity Tigray 556 96.2

Afar 13 2.3

Amhara 9 1.5

Residence Urban 323 55.9

Rural 255 44.1
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with 95% CI (18.5–25.4) were had an evidence of chronic 
kidney disease using the calculated e-GFR. This result 
was lower than the study done in Malaysia [11], Ghana 

[12], in Sub-Saharan Africa [8], Democratic Republic of 
Congo [13] and Nigeria [14] (31%), 47%, 32.3%, 36% and 
55.49% respectively. This discrepancy may be due the dif-
ference in study design, study population, and age of the 
participants.

On the other hand our study was higher than with 
study conducted in US (6%) [15]. The variation may be 
due standard living condition of the two countries. Our 
study also higher than with study conducted in Ethio-
pia that was (12.2%) [16]. The difference may be due the 
study design and difference in study population.

The national chronic kidney disease fact sheet of 2017 
showed among hypertensive patients one from five 
patients have chronic kidney disease which is in line with 
our study [17]. This similarity might be due the science 
hypertension is the risk factor of CKD. From the multi-
variable logistic regression age, uncontrolled hyperten-
sion, overweight and obese and dyslipidemia were the 
associated variable to develop chronic kidney disease in 
hypertensive patients.

In this study the associated factors of chronic kidney 
disease were age with greater than 60 years [AOR (95% CI 
1.43 (1.07–1.81)], which is in line with study conducted 
in Malaysia, Cameroon, China, Ghana, Democratic 
Republic of Congo and Nigeria [8, 11–15, 18, 19]. This 
might be due to the nature as the age increase, the func-
tion of the kidney decrease. overweight and obese [AOR 
(95% CI 7.422 (2.72, 20.28)], uncontrolled hypertension 
4.434 [AOR (95% CI 9.45 (1.34, 14.73)], dyslipidemia 

Table 2 Clinical characteristics among  adult hypertensive 
patients attending at  Tigray teaching hospitals, Ethiopia, 
2018 (n = 578)

Variables Category Frequency Percent

Type of hypertension (HTN) Systolic HTN 93 16.1

Mixed 485 83.9

Classification of HTN Primary 555 96

Secondary 23 4

Number drug One 343 59.3

Two 218 37.7

Three and above 17 2.9

Proteinuria Yes 146 25.3

No 432 74.7

Chronic kidney disease Yes 128 22.1

No 450 77.9

Diabetic mellitus Yes 163 28.2

No 415 71.8

Dyslipidemia Yes 158 27.3

No 420 72.7

Blood pressure status Controlled 328 56.7

Uncontrolled 250 43.3

Body mass index Normal 383 66.3

Over weight/obese 195 33.7

Table 3 Bivariate and  multivariable logistic regression analysis of  chronic kidney disease among  adult hypertensive 
patients attending at Tigray teaching hospitals, Ethiopia, 2018 (n = 578)

Ref reference category, COR crude odds ratio, AOR adjusted odds ratio, BMI body mass index, DM diabetic mellitus

* Variables with significant association

Variables Category Bivariate Multivariable

P‑value COR 95.0% CI P‑value AOR 95.0% CI

Lower Upper Lower Upper

Blood pressure Controlled (Ref ) 1 1 1 1 1 1 1 1

Uncontrolled 0.001* 7.76 5.29 11.38 0.02* 4.43 1.34 14.73

Age  ≥ 60 years 0.001* 6.67 4.58 19.70 0.02* 1.43 1.07 1.81

 < 60 years (Ref ) 1 1 1 1 1 1 1 1

Proteinuria Yes 0.001* 183.59 65.79 512.24 0.06 5.068 1.93 27.43

No (Ref ) 1 1 1 1 1 1 1 1

BMI Over weight /obese 0.001* 32.69 20.27 52.73 0.01* 9.450 4.92 18.15

Normal (Ref ) 1 1 1 1 1 1 1 1

Dyslipidemia Yes 0.001* 11.26 7.31 17.34 0.01* 13.75 5.69 33.22

No (Ref ) 1 1 1 1 1 1 1 1

DM Yes 0.001* 5.01 3.40 7.38 0.03* 2.137 1.07 4.26

No (Ref ) 1 1 1 1 1 1 1 1

Residence Urban 0.642 1.256 0.480 3.287 0.99 1.05 0.80 4.2

Rural (Ref ) 1 1 1 1 1 1 1 1
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[AOR (95% CI) 13.749 (5.69, 33.215)], diabetic mellitus 
[AOR (95% CI) 2.137 (1.07, 4.26)] which is in line with 
study conducted in Malaysia, Cameroon, China, Ghana, 
Democratic Republic of Congo and Nigeria [8, 11–15, 18, 
19] (Table 3).

Conclusion
In this study the prevalence of chronic kidney disease 
among hypertensive patients were considerably high. 
Age, overweight, uncontrolled hypertension and dys-
lipidemia were found to be associated factors of CKD. In 
response to this finding, tailored future intervention that 
targets in prevalence and resolution of associated factors 
is required.

Limitations
Limitation of our study were excluding of incomplete 
medical chart and this study, we did not consider the 
renal biopsy for the diagnosis of CKD.

Abbreviations
BMI: body mass index; BP: blood pressure; CKD: chronic kidney disease; CVD: 
cardiovascular disease; DM: diabetic mellitus; NCD: non-communicable 
disease.

Acknowledgements
Authors thanks to all staffs of cardiac clinic at Tigray teaching hospitals, data 
collectors and supervisors who had a dedicated output.

Authors’ contributions
DB was made substantial contributions to the conception, design of the work, 
methodology, analysis, data interpretation and wrote the final manuscript. 
GG, TM, AG, HT, GT, WA, HG and GTD had equally contributed to analysis 
and interpretation of the data. TZ, AH have made substantial contribution in 
reviewing overall the study in analysis, interpretation of data, have drafted the 
manuscript and substantively revised the work. All authors read and approved 
the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analysed during the current study are presented 
within the manuscript and available from the corresponding author on 
reasonable request.

Ethics approval and consent to participate
Ethical clearance was obtained from Institutional Review Board (IRB) of Col-
lege of Health Sciences, Mekelle University. A subsequent permission was also 
obtained from Tigray teaching hospitals. A written consent was obtained from 
the patients. Confidentiality was assured for all the information provided, no 
personal identifiers was used on the questionnaire. To maintain confidentiality, 
data collector was recruited from the study unit.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Adult Health Nursing, School of Nursing, Aksum University, 
Aksum, Ethiopia. 2 Department of Anaesthesia, Aksum University, Aksum, 

Ethiopia. 3 Department of Neonatal Nursing, School of Nursing, Aksum Univer-
sity, Aksum, Ethiopia. 4 Department of Clinical Pharmacy, School of Pharmacy, 
Aksum University, Aksum, Ethiopia. 

Received: 8 August 2019   Accepted: 5 September 2019

References
 1. World Health Organization. Noncommunicable diseases (NCD) country 

profiles. Risk of premature death due to NCDS in Ethiopia. 2018.
 2. Keates AK, et al. Cardiovascular disease in Africa: epidemiological profile 

and challenges. Nat Rev Cardiol. 2017;14:273.
 3. Mendis S, Pekka P, Norrving B. Global atlas on cardiovascular disease 

prevention and control. Geneva: World Health Organization; 2011. p. 155.
 4. McGill HC, McMahan CA, Gidding SS. Preventing heart disease in the 21st 

century: implications of the pathobiological determinants of atheroscle-
rosis in youth (PDAY) study. Circulation. 2008;117(9):1216–27.

 5. El Nahas AM, Bello AK. Chronic kidney disease: the global challenge. 
Lancet. 2005;365:331–40.

 6. Míguez-Burbano MJ, et al. Ignoring the obvious missing piece of chronic 
kidney disease in HIV: cigarette smoking. J Assoc Nurses AIDS Care. 
2010;21:16–24.

 7. Barri YM. Hypertension and kidney disease: a deadly connection:division 
of nephrology and transplantation. Waco: Baylor University; 2008.

 8. Hamadou B, et al. Prevalence and correlates of chronic kidney disease in 
a group of patients with hypertension in the Savanah zone of Cameroon: 
a cross-sectional study in Sub-Saharan Africa. Cardiovasc Diagn Ther. 
2017;7(6):581–8.

 9. UN General Assembly Resolution. Resolution 70/1. t. A/Res/70/1. Trans-
forming our world: the 2030 Agenda for Sustainable Development, in 
United Nations General Assembly, New York. 2015.

 10. Fan JG, Cai XB, Li L, Li XJ, Dai F, Zhu J. Alcohol consumption and metabolic 
syndrome among Shanghai adults: a randomized multistage stratified 
cluster sampling investigation. World J Gastroenterol. 2008;14:2418–24.

 11. Chia YC, Ching SM. Hypertension and the development of New onset 
chronic kidney disease over a 10 year period: a retrospective cohort study 
in a primary care setting in Malaysia. BMC Nephrol. 2012;13:173.

 12. Osafo C, et al. Prevalence of chronic kidney disease in hypertensive 
patients in Ghana. Ren Fail. 2011;33(4):388–92.

 13. Sumaili EK, et al. High prevalence of undiagnosed chronic kidney disease 
among at-risk population in Kinshasa, the Democratic Republic of Congo. 
BMC Nephrol. 2009;10:18.

 14. Akpa MR, Unamba NN. Asymptomatic chronic kidney disease and cor-
relates in untreated hypertensive patients attending a referral hospital 
in southern Nigeria. Clin Pract. 2017;6(1):9–13. https ://doi.org/10.5923/j.
cp.20170 601.02.

 15. Yousri M, Barri M. Hypertension and kidney disease: a deadly connection. 
2008;10:39–45.

 16. Kore C, et al. The magnitude of chronic kidney disease and its risk factors 
at Zewditu Memorial Hospital, Addis Ababa, Ethiopia. J Nephrol Ther. 
2018;8(3):313. https ://doi.org/10.4172/2161-0959.10003 13.

 17. Centers for Disease Control and Prevention. National chronic kidney 
disease fact sheet, 2017. Atlanta: US Department of Health and Human 
Services, Centers for Disease Control and Prevention; 2017.

 18. Kaze FF, et al. Prevalence and determinants of chronic kidney disease 
among hypertensive Cameroonians according to three common estima-
tors of the glomerular filtration rate. J Clin Hypertens. 2016;18(5):412.

 19. Zhang Y-P, et al. The impact of blood pressure on kidney function in the 
elderly: a cross-sectional study. Kidney Blood Press Res. 2015;38:205.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.5923/j.cp.20170601.02
https://doi.org/10.5923/j.cp.20170601.02
https://doi.org/10.4172/2161-0959.1000313

	Prevalence and associated factors of chronic kidney disease among adult hypertensive patients in Tigray teaching hospitals: a cross-sectional study
	Abstract 
	Objective: 
	Result: 

	Introduction
	Main text
	Study setting and study design
	Study population and sample size determination
	Eligibility criteria
	Inclusion criteria
	Exclusion criteria

	Sampling technique
	Data collection instrument and techniques
	Measurement tools
	Data processing and analysis
	Study variables
	Dependent variable
	Independent variable

	Operational definitions

	Results
	Socio-demographic characteristics
	Clinical characteristics

	Discussion
	Conclusion
	Limitations
	Acknowledgements
	References




