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Introduction

Non-communicable diseases (NCDs) are globally recog-
nized as the threats to socioeconomic developments.1 
NCDs accounted for 72.3% of the global deaths in 2016, of 
which more than 50% of the deaths were attributed by the 
cardiovascular problems.2 NCDs are the new priorities and 
additional burdens on health in low- and middle-income 
countries, where urbanization and lifestyle changes are 

advancing rapidly.3 Undiagnosed hypertension, which is one 
component of NCD, is defined as individuals who were 

Undiagnosed hypertension and associated 
factors among adults in Debre Markos town, 
North-West Ethiopia: A community-based 
cross-sectional study

Enatnesh Essa, Dessalegn Shitie, Mesenbet Terefe Yirsaw  
and Mengistu Zelalem Wale

Abstract
Introduction: Globally, hypertension is an important risk factor for cardiovascular diseases and all-cause mortality. Despite 
this high public health burden, no community-based evidence regarding the magnitude and related factors of hypertension 
has been reported in the study area.
Objective: The aim of this study was to determine the prevalence and associated factors of undiagnosed hypertension in 
Debre Markos town, North-West Ethiopia, 2020.
Method: A community-based cross- sectional study design was conducted from January to March 2020. Socio-demographic and 
behavioral characteristics of the participants were collected using interviewer-administered semi-structured questionnaires. 
Physical measurements including body mass index, waist circumference, and blood pressure were collected using standardized 
measuring instruments. Statistical analysis was collected using SPSS version 21 software. Univariate logistic regression model 
was used to present the results. The p value less than 0.05 in a multivariable analysis was considered statistically significant at 
95% confidence interval.
Results: From a total of 630 samples, 600 participants, 270 (45%) males and 330 (55%) females with a mean age of 
36.32 ± 12.48 years, were participated giving a response rate of 95.2%. The prevalence of undiagnosed hypertension among 
adults was 12.7%. Of these, 5.5% were males and 7.2% were females. Factors including age (above 60 years) (adjusted 
odds ratio = 2.92, 95% confidence interval (1.05, 8.06), p = 0.03), body mass index (overweight and obese) (adjusted odds 
ratio = 3.85, 95% confidence interval (2.16, 6.87), p < 0.01), fatty diet consumption (adjusted odds ratio = 1.88, 95% confidence 
interval (1.03, 3.42), p = 0.04), family history of hypertension (adjusted odds ratio = 2.21, 95% confidence interval (1.04, 4.69), 
p = 0.04) were significantly associated with hypertension.
Conclusion: The prevalence of undiagnosed hypertension among adults was found to be remarkable. Therefore, a 
community-based health education and hypertension screening strategies are needed to prevent the problem early in life in 
Debre Markos town and the nation at large.

Keywords
Undiagnosed hypertension, prevalence, associated factors

Date received: 12 February 2022; accepted: 28 March 2022

Department of Biomedical Sciences, School of Medicine, Debre Markos 
University, Debre Markos, Ethiopia

Corresponding author:
Mengistu Zelalem Wale, Department of Biomedical Sciences, School of 
Medicine, Debre Markos University, POBOX: 269, Debre Markos, Ethiopia.
Email: mengistubiot@gmail.com

1094223 SMO0010.1177/20503121221094223SAGE Open MedicineEssa et al.
research-article2022

Original Research Article

https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/smo
mailto:mengistubiot@gmail.com


2 SAGE Open Medicine

hypertensive but did not report having been told by a health 
professional that they have hypertension. It is an important 
risk factor for the development of chronic kidney disease, 
cardiovascular disease, and all-cause mortality.4 Hypertension 
is a major cardiovascular risk factor that is closely associated 
with lethal complications like coronary artery disease, cere-
brovascular accidents, heart, and renal failure.5 There is a 
declining trend of cardiovascular diseases in developed 
world due to the effective intervention strategies but the bur-
den is rising in the developing countries.6 According to 
World Health Organization (WHO), 2017 report, 40 million 
deaths were reported due to NCD. Of this, 28 million deaths 
were in low- and middle-income countries. Globally blood 
pressure (BP) is the leading metabolic risk factor in terms of 
attributable deaths accounting for 18%, followed by over-
weight and obesity and raised blood glucose.7 About 62% of 
cerebrovascular diseases and 49% of ischemic heart disease 
were attributable to elevated BP that could have been reduced 
by antihypertensive drug therapy.8

Undiagnosed hypertension increases the risk of complica-
tions such as renal failure, myocardial infarction, heart fail-
ure, stroke, and premature death.9 About 75% of people with 
hypertension live in low- and middle-income countries. 
People in such settings often have low awareness related to 
hypertension, its treatment, and control measures.10 This 
may lead to low healthcare-seeking behavior, which in turn 
results in a high prevalence of undiagnosed hypertension in 
these populations. In sub-Saharan Africa, the prevalence of 
undiagnosed hypertension was 30%. Of those with hyperten-
sion, 73% were unaware of their hypertension; only 18% 
received treatment and 7% had a controlled BP measure-
ment.11 Studies indicated that the disease has become a 
significant public health problem especially in the major 
cities of Ethiopia. Study conducted in Southern Ethiopia 
indicating that the prevalence of undiagnosed hypertension 
was 12.3%.12 In Gulele Sub-city, Addis Ababa, Ethiopia,  
the prevalence was 13.3%.13 Study conducted in Gondar, 
Northern Ethiopia, indicate that, among people with hyper-
tension, 37.0% did not know that they had the diseases.14 
Therefore, in order to alleviate such catastrophic public 
health burden among the community members, providing 
epidemiological data about the prevalence and associated 
factors of undiagnosed hypertension is very crucial. This 
will pave the way for the responsible stockholders to prevent 
the burden early in life. So, this community-based study was 
conducted to determine the magnitude and associated factors 
of undiagnosed hypertension among adults in Debre Markos 
town, North-West Ethiopia, 2020.

Methods

Study setting

The study was conducted in Debre Marko town, North-West 
Ethiopia from January to March 2020. Debre Markos town is 

the capital city of East Gojjam Administrative Zone which is 
located 300 km form Addis Ababa, the capital city of Ethiopia 
and 265 km Southwest of Bahir Dar, the capital city of 
Amhara Regional State.

Study design and population

A community-based cross-sectional study design with a ran-
dom sampling technique was employed. All adult population 
living in the study area were the source population, while 
those with the age range of 18 to 70 years who have been liv-
ing in the study area for at least 6 months and above were the 
study population. Those with known chronic diseases, men-
tal illness, seriously ill, and pregnant women were excluded 
from the study. The sample size was calculated using single 
population proportion formula by considering the prevalence 
of undiagnosed hypertension in Bahir Dar,4 P = 24.8%, mar-
gin of error = 5% with a design effect of 2
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d
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2
=
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=
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where n = sample size; P = prevalence of undiagnosed hyper-
tension; d = margin of error; Za/2 = 1.96 (CI).

By adding 10% non-response rate, the final sample size 
was determined to be 630.

Data collection tools and procedures

After determining the sample size, a multistage random 
sampling technique was employed to recruit the study par-
ticipants. Among 11 kebeles in the town, 3 were selected 
randomly. Then the total sample size was distributed to 
each selected kebele based on the number of households. 
After that households were selected from the kebeles by 
employing a systematic random sampling technique using 
the household folder located at the health center as a  
sampling frame. Finally, after determining the number of 
households, one eligible family member from the household 
was selected using a lottery method. Six health extension 
workers were participated in the data collection process 
and two BSc degree public health officers were supervising 
the data collection process. The survey instrument was 
adapted from WHO STEP-wise approach surveillance 
instrument (version 3). Socio-demographic characteristics 
(age, sex, educational status, marital status, income) and 
behavioral characteristics (cigarette smoking, alcohol 
drinking, and khat consumption) were assessed using the 
survey instruments. First, the tools were prepared in English 
language and then translated into Amharic version (the 
Country’s national language) for easy understanding and 
retranslated to English for analysis. The tools were pre-
tested before undergoing the actual data collection. Then 
interviewer-administered face-to-face interview process 
was conducted to collect the data. After completing the 
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interview, body mass index (BMI) (weight, height) waist 
circumference and BP were measured using standardized 
and calibrated measuring instruments. The instrument was 
checked and adjusted to zero levels for each measurement. 
Weight was measured using an electronic scale (balance). 
Height was measured in the standing position. BP was 
measured two times in a sitting position using a standard 
mercury sphygmomanometer. Five minutes of rest was 
given for the participants between the consecutive meas-
urements of BP. The measurement was taken after confirm-
ing that the study participant had not smoked or drunk any 
caffeinated beverage within 30 min before measuring the 
BP. The average of the two BP measurements was calcu-
lated to determine the BP of each study participants.

Statistical analysis

Data entry and analysis were performed using SPSS version 
21 software. Descriptive statistics were computed to present 
frequency distributions. Univariate logistic regression analy-
sis was carried out to identify candidate variables for multi-
variable logistic regression analysis. All factors with a p 
value of ⩽0.25 in a univariate logistic regression analysis 
were included in the multivariable model. A multivariable 
logistic regression model was used to identify the independ-
ent predictors of undiagnosed hypertension. Adjusted odds 
ratios (AORs) with 95% confidence intervals (CIs) were cal-
culated. A p value less than 0.05 was considered statistically 
significant at 95% CI level.

Operational definition

•• Undiagnosed hypertension: a person having a systolic 
blood pressure (SBP) of at least 140 mm Hg and/or 
diastolic pressure (DBP) of at least 90 mm Hg, which 
was not diagnosed.

•• Khat chewing: regular chewing of khat for at least 
1 year before we conducted the survey.

•• “Current alcohol users”: who drink alcohol within 
30 days preceding the study.15

•• Heavy episodic drinking: consumption of ⩾6 drinks 
and ⩾4 drinks on a single occasion in men and 
women, respectively.15

Results

In this study, the overall prevalence of undiagnosed hyper-
tension among adults was 12.7%. Of these, 7.2% were 
females and 5.5% of them were males.

Socio-demographic characteristics

Out of 630 samples, 600 participants had participated in this 
study giving a response rate of 95.2%. Of these, 330 (55%) 
were females and 270 (45%) of them were males. The mean 
age of the participants was 36.32 ± 12.48 SD years. Majority 
of them, 439 (73.2%), were below 41 years. Regarding the 
marital status, most of them, 364 (60.7%), were married 
individuals. The detailed socio-demographic characteristics 
of the study participants are indicated in Table 1.

Table 1. Socio-demographic characteristics among 600 adults in Debre Markos town, North-West Ethiopia, 2020.

Variable Category of variable Frequency Percent

Sex Male 270 45
Female 330 55

Age Less than 41 years 439 73.2
41–60 years 129 21.5
Above 60 32 5.3

Occupation Unemployed 78 13
Merchant 269 44.8
Housewife 119 19.8
Government worker 134 22.3

Educational status No formal education 110 18.3
Elementary education 128 21.3
Secondary and above 362 60.3

Marital status Single 161 26.8
Married 364 60.7
Divorce and widowed 75 12.5

BMI category Underweight 18 3
Normal 456 76
Overweight and obese 126 21

Income level Less than 2000 birr 219 36.5
2001–5000 birr 343 57.2
Above 5001 birr 38 6.3

BMI: body mass index.
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Behavioral factors

Behavioral factors including alcohol intake, cigarette smok-
ing, trend of BP checkup, khat consumption, and BMI status 
were assessed. Based on this, majority of the participants, 
345 (57.5%) consumed alcohol sometimes, about 100 
(16.7%) had a history of regular BP checkup; majority of 
them, 567 (94.7%), had no regular physical exercise, 110 
(18.3%) were overweight, and 16 (2.7%) were obese partici-
pants. The detailed behavioral information of the partici-
pants is indicated in Table 2.

Factors associated with hypertension

Factors in univariate analysis with a p value of < 0 25.  were 
candidate variables for multivariable analysis. These include 
age (above 60 years) (AOR = 2.92, 95% CI (1.05, 8.06), 
p = 0.03), BMI (overweight and obese) (AOR = 3.85, 95% CI 
(2.16, 6.87), p < 0.01), fatty diet consumption (AOR = 1.88, 
95% CI (1.03, 3.42), p = 0.04), and family history of hyperten-
sion (AOR = 2.21, 95% CI (1.04, 4.69), p = 0.04) and were sig-
nificantly associated with hypertension as indicated in Table 3.

Discussion

The overall prevalence of undiagnosed hypertension among 
adults in this study was 12.7%. This was similar to the study 

conducted in Hawassa, Southern Ethiopia, 12.3%.12 But the 
prevalence of our study was relatively higher than study 
done in Hosanna, Southern Ethiopia, 10.2%;16 in India, 
10.1%;17 in Iran, 4.8%;18 and in Saudi Arabia, 2.8%.19 This 
may be due to the lack of community-based hypertension 
screening and prevention strategies in our study area so  
that the burden of hypertension remained remarkable. The 
pre valence of this study was lower than study done in 
Addis Ababa, Ethiopia, 13.25%;13 in Bahir Dar, North-West 
Ethiopia, 4.8%;4 South-West Ethiopia 21.2%;20 in Sudan 
38.2%;21 and in Saudi Arabia 57.8%.22 This might be due to 
the difference in the study settings and sociocultural differ-
ence. For example, in Addis Ababa and Bahir Dar City, since 
the two cities are more developed and civilized, the commu-
nities are exposed to sedentary lifestyles with limited physi-
cal activity. This may contribute for developing hypertension 
among the community members. The prevalence in our 
study was significantly lower than in Sudan. This may be 
due to the socioeconomic and sociocultural difference which 
contributes a significant role in hypertension development.

Our study revealed that more females were affected by 
undiagnosed hypertension than males which was supported 
by a study done in Saudi Arabia.22 However, this study was 
in contrast to the study conducted in Bahir Dar, Ethiopia, in 
which males were more likely to have undiagnosed hyper-
tension than females.4 So, we highly recommend more 

Table 2. Frequency distributions of behavioral and other related factors among 600 adults in Debre Markos town, North-West 
Ethiopia, 2020.

Variable Category of variable Frequency Percent

Alcohol consumption Excess 125 20.8
Low 378 63
No/I don’t like 97 16.2

Physical condition Underweight 15 2.5
Normal 459 76.5
Overweight 110 18.3
Obese 16 2.7

Cigarette smoking Always 3 0.5
Sometimes 13 2.2
No/I don’t like 584 97.3

Blood pressure checkup Yes 100 16.7
No 500 83.3

Regular physical exercise Sometimes 32 5.3
No 568 94.7

Khat consumption Yes 21 3.5
No 579 96.5

Salt consumption Excess consumption 42 7
Low consumption 558 93

Fatty diet consumption Frequently consumed 33 5.5
Sometimes consumed 316 52.7
Never consumed 251 41.8

Family history of hypertension Having family history 74 12.3
No family history 526 87.7

DM history Yes 8 1.3
No 592 98.7

DM: diabetes mellitus.
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research to be conducted to prove these discrepancies. 
Factors including age (above 60 years), BMI (overweight 
and obese), frequent consumption of fatty diet, and family 
history of hypertension were significantly associated with 
hypertension in multivariable analysis. Participants above 
60 years were 2.92 times more likely to develop hyperten-
sion than those with the age below 41 years (AOR = 2.92, 
95% CI (1.05, 8.06), p = 0.03). Similar study was conducted 
in Bahir Dar, in which age was one risk factor for 

hypertension and increasing age is significantly associated 
with hypertension development.4 BMI as a risk factor, over-
weight and obese individuals, had 3.85 times more chance of 
developing hypertension than underweight or normal indi-
viduals (AOR = 3.85, 95% CI (2.16, 6.87), p < 0.01). This 
was similar to studies conducted in India and Bangladesh in 
which the occurrence of newly diagnosed hypertension is 
directly related to an increasing BMI.23,24 This might be due 
to increasing access to high-calorie, refined energy-dense 

Table 3. Bivariate analysis multivariate analysis of factors associated with hypertension among 600 adults in Debre Markos Town, 
North-West Ethiopia, 2020.

Variable Category of variable Hypertension status Crude odd ratio Adjusted odd ratio p value

Having 
hypertension

No 
hypertension

COR LCL UCL AOR LCL UCL

Sex Male 33 (43.40%) 237 (45.20%) 0.93 0.57 1.51 1.19 0.65 2.18 0.57
Female 43 (56.60%) 287 (54.80%) 1 1 1 1 1 1  

Age Less than 41 years 38 (50.0%) 401 (76.50%) 1 1 1 1 1 1  
41–60 years 28 (36.8%) 101 (19.30%) 1.64 0.70 3.86 1.57 0.59 4.20 0.37
Above 60 years 10 (13.2%) 22 (4.20%) 4.80 2.12 10.87 2.92 1.05 8.06 0.03**

Educational status No formal education 18 (23.70%) 92 (17.60%) 0.60 0.33 1.10 1.05 0.47 2.33 0.91
Elementary school 20 (26.30%) 108 (26.60%) 0.63 0.35 1.14 0.64 0.32 1.26 0.19
Secondary and above 38 (50.00%) 324 (61.80%) 1 1 1 1 1 1  

Occupational 
status

Unemployed 5 (6.6%) 73 (13.90%) 1.98 0.70 5.63 1.05 0.28 3.90 0.94
Merchant 33 (43.4%) 236 (45.00%) 0.97 0.51 1.83 0.91 0.40 2.06 0.82
Housewife 22 (28.9%) 97 (18.50%) 0.60 0.30 1.20 0.75 0.30 1.89 0.54
Government worker 16 (921.1%) 118 (22.50%) 1 1 1 1 1 1  

Marital status Single 5 (6.6%) 156 (29.80%) 1 1 1 1 1 1  
Married 56 (73.7%) 308 (58.80%) 1.38 0.73 2.59 0.81 0.38 1.76 0.60
Divorce and widowed 15 (19.7%) 60 (11.50%) 7.80 2.72 22.40 3.26 0.97 10.98 0.29

Blood pressure 
measurement 
practice

Yes 21 (27.6%) 79 (15.10%) 1 1 1 1 1 1 0.29
No 55 (72.4%) 445 (84.90%) 0.47 0.27 0.81 0.70 0.36 1.36

BMI category Underweight 2 (2.60%) 16 (3.10%) 1 1 1 1 1 1  
Normal 38 (50.00%) 418 (79.80%) 3.20 0.70 14.63 3.70 0.70 19.61 0.12
Overweight and obese 36 (47.40%) 90 (17.20%) 4.04 2.64 7.32 3.85 2.16 6.87 0.00**

Income level Less than 2000 birr 28 (36.90%) 191 (36.50%) 1.54 0.62 3.83 1.29 0.37 4.46 0.69
2001–5000 birr 41 (53.90%) 302 (57.60%) 1.66 0.69 4.02 1.36 0.44 4.21 0.60
Above 5001 birr 7 (9.20%) 31 (5.90%) 1 1 1 1 1 1  

Fatty diet 
consumption

Frequently consumed 8 (10.50%) 25 (4.80%) 1.59 0.96 2.65 1.88 1.03 3.42 0.04**
Sometimes consumed 31 (40.80%) 285 (54.40%) 0.54 0.23 1.29 0.79 0.29 2.13 0.64
Never consumed 37 (48.70%) 214 (40.80%) 1 1 1 1 1 1  

Alcohol 
consumption

Always 21 (27.60%) 104 (19.80%) 1.76 0.99 3.12 1.31 0.61 2.80 0.49
Sometimes consumed 39 (51.30%) 339 (64.70%) 1.02 0.50 2.08 0.72 0.31 1.68 0.45
Never consumed 16 (21.10%) 81 (15.50%) 1 1 1 1 1 1  

Fruit and vegetable 
consumption

Frequently consumed 5 (6.60%) 34 (6.5%) 1 1 1 1 1 1 0.45
Sometimes consumed 71 (93.40%) 490 (93.50%) 0.99 0.37 2.60 1.51 0.52 4.41

Family history of 
hypertension

Having family history 14 (18.40%) 60 (11.50%) 1.75 0.92 3.31 2.21 1.04 4.69 0.04*
No family history 62 (81.60%) 464 (88.50%) 1 1 1 1 1 1  

Exercise Sometimes 3 (3.90%) 29 (5.50%) 1 1 1 1 1 1 0.53
Never 73 (96.10%) 495 (94.50%) 1.43 0.42 4.80 1.53 0.40 5.81

Salt consumption Excess salt consumption 7 (9.20%) 35 (6.70%) 1.42 0.61 3.32 0.45 0.17 1.24 0.12
Low salt consumption 69 (90.80%) 489 (93.30)% 1 1 1 1 1 1

COR: crude odds ratio; AOR: adjusted odds ratio; LCL: lower confidence level; UCL: upper confidence level; BMI: body mass index.
*Significant at 95% CI; **highly significant at 95% CI.
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food, and economic growth may explain the clustering of 
overweight and obesity compared to others which may con-
tribute a newonset hypertension. In this study, participants 
who frequently consumed fatty diet were 1.88 times more 
likely to develop hypertension than non-consumers or those 
individuals who sometimes consume fat (AOR = 1.88, 95% 
CI (1.03, 3.42), p = 0.04), which was in line with a meta-anal-
ysis study which indicated that high fat consumption was 
significantly associated with the increased risk of developing 
hypertension.25 Participants with a family history of hyper-
tension had 2.2 times more chance of developing hyperten-
sion than their counterparts (AOR = 2.21, 95% CI (1.04, 
4.69), p = 0.04). This was in line with the study conducted in 
Sri Lanka which indicated that the prevalence of hyperten-
sion was significantly higher in patients with a family history 
of hypertension.26

Limitation of the study

One of the limitations of our study was the study design 
which was cross-sectional in which data were collected at 
a point of time so that identification of the risk factors is 
relatively weak for these chronic diseases. Reporting bias 
from the participants might be the other limitation of our 
study. Due to time and resource limitations, all possible 
factors responsible for hypertension were not collected 
and analyzed.

Conclusion

The prevalence of undiagnosed hypertension in this study 
among adults was remarkable. Factors including age, BMI, 
family history, and fatty diet consumption were significantly 
associated with the development of hypertension. This find-
ing was an alarm to the government and the responsible 
stockholders to design a kind of public health intervention 
like community-based screening and education programs.
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