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Abstract

Background and Aims: Early identification and treatment of hypertension could

lower the risk of cardiovascular diseases; which share the largest proportion of

death. The findings of previous studies done in Ethiopia on undiagnosed

hypertension were inconsistent. Therefore, this systematic review and meta‐

analysis aimed to assess the prevalence and associated factors of undiagnosed

hypertension among adults in Ethiopia.

Methods: A protocol with registration number CRD42023395445 was registered to

Prospective Register of Systematic Reviews (PROSPERO). A comprehensive search

of observational studies done on undiagnosed hypertension was identified in

PubMed, Google Scholar, Cochrane Library, Hinari databases, and other sources

available until January 10, 2023. The quality of the identified studies using the set

criteria and necessary data was extracted and exported to R version 4.2.3 and

STATA version 15.0 for analysis. The pooled prevalence of undiagnosed

hypertension and its associated factors were identified. The risk of bias was

evaluated using a funnel plot and Egger's test. The findings were presented using

tables, figures, and statements. This study was not funded by any organization.

Results: Eleven studies having 6132 participants were included in the analysis. The

pooled prevalence of undiagnosed hypertension was 21% (95% confidence interval [CI]:

16–27). In subanalysis, according to the American Heart Association (≥130/80mmHg),

the pooled prevalence was 29% (95% CI: 18–40). However, according to the International

Society of Hypertension (≥140/90), the pooled prevalence was 16% (95% CI: 13–20).

Sex (AOR=2.49, 1.48–3.49), age ≥55 years (AOR=2.68, 1.16–4.21), alcohol drinking

(AOR=2.68, 1.68–3.69), body mass index ≥25 kg/m2 (AOR=2.62, 1.77–3.48), and high

triglyceride levels (AOR=1.87, 1.22–2.51) were significantly associated with it.

Conclusion: In Ethiopia, about one in five adults ≥ 18 years has undiagnosed

hypertension; therefore raising public awareness for medical checkups, early

hypertension detection, and treatment is suggested. However, these findings cannot

be generalized to pediatrics.
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1 | INTRODUCTION

Hypertension also called high blood pressure is a condition when the

pressure in blood vessels is too high which is greater than or equal to

140/90mmHg, which can result in serious health outcomes if

untreated.1 Globally, it affects an estimated 1.28 billion people, of

which about two‐thirds live in low‐ and middle‐income countries

including Ethiopia.1 It is a primary cause of cardiovascular diseases

(CVDs) which shares a large percentage of global mortality2,3 causing

about 10.4 million adult death annually.4 Hypertension is the primary

cause of global premature mortality.5 In addition, it is a significant

contributor or risk factor to other chronic diseases like stroke, heart

disease, and kidney disease, which account for about 10 million

deaths each year.6

Global noncommunicable disease targets aim to reduce hyper-

tension prevalence by 33% between 2010 and 2030. However, over

half of hypertensive individuals are unaware of their blood pressure

status.5 Early identification, management, counseling, and medication

for hypertension could lower the risk of CVD.2 Hypertension is a

significant contributor to the rising CVD burden in Sub‐Saharan

African (SSA) countries, with the burden expected to double by

2030.7 To combat this, it is crucial to promote early detection,

increase community awareness, and access affordable healthcare.8

However, 39% of hypertensive patients in Ethiopia are not aware of

their condition as a study done in southern Ethiopia revealed.9

A study on undiagnosed hypertension among Ethiopian adults

found no consistent findings on prevalence and associated factors,

despite individual reports. Therefore, this systematic review and

meta‐analysis aimed to assess the prevalence and associated factors

of undiagnosed hypertension in Ethiopia, whose findings will inform

policymakers, program managers, researchers, clinicians, public

health professionals, and nongovernmental organizations to reduce

the noncommunicable disease burden.

2 | METHODS AND MATERIALS

This systematic review and meta‐analysis was conducted according

to Preferred Reporting Items for Systematic Reviews and Meta‐

Analysis (PRISMA).10 The protocol for this study was registered to

the International Prospective Register of Systematic Reviews

(PROSPERO)11 with the registration number CRD42023395445.

After the protocol was registered, an amendment was made to the

review stage at the time of submission and the current review status.

2.1 | Search method and study selection

From PubMed, Google Scholar, Cochrane Library, and Hinari

databases Comprehensive search of available primary published

and unpublished studies on the prevalence and associated factors of

undiagnosed hypertension in Ethiopia were identified without

restricting language and published since 2010 for all databases. The

search was done for studies available online until January 10, 2023.

Free‐text terms such as “Prevalence,” “Proportion,” “Burden,”

“Magnitude,” “Associated factor,” “determinant,” “predictor,”

“Undiagnosed hypertension,” “Hidden hypertension,” and Medical

Subject Heading (MeSH) terms. The articles were searched using

these search terms in the above‐listed databases: ((((Prevalence[Title/

Abstract]) OR (Magnitude[Title/Abstract])) OR (Burden[Title/

Abstract])) AND (((“Associated factor”[Title/Abstract]) OR (Determi-

nant[Title/Abstract])) OR (Predictor[Title/Abstract]))) AND

((Undiagnosed Hypertension[Title/Abstract]) OR (“Hypertension”[-

Mesh]). Then, among the identified articles duplicates were identified

and removed.

Next, two authors (L. K. S. and D. E. T.) independently screened

the title and abstract of the identified studies to identify relevant

studies to be included; discrepancies identified during this process

were resolved by discussing with the second author (E. E. C.). After

titles and abstracts were screened, their full text was searched and

objective inclusion and exclusion criteria were applied to carefully

evaluate the relevance of the full text for review.

The inclusion criteria for the full‐text articles were:

1. Primary observational studies (both published and grey literature)

done on the prevalence and/or associated factors of undiagnosed

hypertension,

2. Studies that reported necessary data used in this analysis, and

3. Studies available in English language.

The exclusion criteria were:

1. Studies conducted outside Ethiopia,

2. Studies that mixed previously diagnosed and undiagnosed

hypertension,

3. Reviews, abstracts, letters, and conference papers.

Finally, to be included in the final analysis, the quality of the

relevant full‐text paper was evaluated using the Newcastle‐Ottawa

Scale (NOS).12 Studies having an NOS score of 7 and above were

included in the final analysis (Table 1).

2.2 | Data extraction

To extract the necessary data from each included paper, our review

team prepared the data extraction form in Microsoft Excel before

data extraction. Then, two authors (L. K. S. and E. E. C.) extracted

necessary data from the included studies independently. The

extracted data were the name of the first author, publication year,

study design, study setting, study area, sample size(participant), total

case (undiagnosed hypertension), associated factors, comparison

group (Reference group), adjusted odds ratio, lower level and upper

level of 95% CI for the associated factors. When the necessary data
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were left unpublished along with original studies, the corresponding

author of the paper was requested reasonably to provide it.

2.3 | Outcomes

In this study, the primary outcome was a prevalence of undiagnosed

hypertension; and the secondary outcome of interest was factors

associated with undiagnosed hypertension. Undiagnosed hypertension

was defined as a person having a systolic blood pressure (SBP) of at

least 130 or 140 and/or diastolic blood pressure (DBP) of at least 80

or 90mmHg, for which it was not diagnosed before the measurement

and/not told them by health care provider that they have it.13,16,22

The prevalence of undiagnosed hypertension was measured by dividing

the total number of events (participants having undiagnosed

hypertension) by the total number of interviewed participants. Blood

pressure measurement: We considered studies that measured the

blood pressure of adults in a sitting position from either arm after a

minimum of 5‐min rest, by standard mercury Sphygmomanometer

or digital blood pressure measuring apparatus and whom

participants did not take caffeine or smoke 30min before the

measurement.13,14,16,19,24

2.4 | Statistical analysis and presenting findings

The data extracted from the included papers were exported to R

version 4.2.3 and STATA version 15.0 software for analysis. The

freely accessible Meta R package was used for estimating the pooled

prevalence of undiagnosed hypertension (using Metaprop). On the

other hand, the pooled odds ratio with its 95% CI was estimated

using the Metan package of STATA. In addition, the forest and funnel

plot was done using the Meta R package.25,26 All estimates were

conducted using the random effects model. Cochrane's Q statistical

test of heterogeneity and inverse variance (I2) was used to identify

the presence of heterogeneity among individual studies. The

Cochrane's Q test p‐value < 0.1 and I2 ≥ 75% indicates the presence

of high heterogeneity among the individual studies.27,28

The pooled effect size was done, and the subanalysis was

done based on the two definitions of hypertension (these

definitions are the American Heart Association Hypertension

Guideline defined hypertension as “average blood pressure of ≥

130/80 mmHg”29 and the International Society of Hypertension

which defined it as “average blood pressure of ≥140/

90 mmHg”),30 and population type. Meta‐regression was con-

ducted to identify the source of nonuniformity among the original

studies. The pooled prevalence of undiagnosed hypertension with

its 95% CI, the weight of each original study, the number of

events(undiagnosed hypertension), the total (participants), pro-

portion of undiagnosed hypertension in each original study were

displayed using the forest plots (Figures 2–6). After the AOR

collected from each included original study was pooled; when the

95% CI of the pooled odds ratio did not include 1, the factors

were considered to be significantly associated. Factors signifi-

cantly associated with undiagnosed hypertension were displayed

using a forest plot (Figure 7).

The publication bias was examined visually by inspecting the

funnel plot and statistically using Egger's test at a 0.05 level of

significance. Accordingly, the asymmetry of the funnel plot31

(Figure 8) and Egger's test p‐value < 0.0532 were used to declare

the presence of publication bias. The sensitivity analysis was done to

identify the effect of every study on the pooled effect size. To do

sensitivity analysis, we pooled data from 11 studies using the

Metaninf function in STATA. This function estimates the influence of

each study on the overall meta‐analysis summary estimate by

omitting each study in turn (Figure 9). The characteristics of individual

TABLE 1 Newcastle‐Ottawa quality assessment scale of the eligible studies.

S. N Reference Representativeness
Sample
size

Response
rate

Surveillance
tool Comparability

Outcome
assessment

Statistical
test

Quality
score

1 Ayalew et al.13 1 1 1 2 1 2 1 9

2 Dejenie et al.14 1 1 1 2 1 2 1 9

3 Elias and Dadi15 1 1 1 2 1 2 1 9

4 Essa et al.16 1 1 1 2 1 2 1 9

5 Gelassa et al.17 1 1 0 2 1 2 1 8

6 Haligamo et al.18 1 1 1 2 1 2 0 8

7 Mogas et al.19 1 1 1 2 1 2 1 9

8 Tessema et al.20 1 1 1 2 1 2 1 9

9 Wachamo et al.21 1 0 1 2 1 2 1 8

10 Zewudie et al.22 1 0 1 2 1 2 1 8

11 Getache et al.23 1 1 1 2 1 2 1 9
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studies and the syntheses were presented using tables, figures, and

statements.

3 | RESULTS

3.1 | Study selection

From the four databases (PubMed, Google Scholar, Cochrane

Library, and Hinari) a total of 1805 studies were identified; but 192

were excluded due to duplication and other reasons. From the

remaining 1613 screened, 1604 studies were excluded after

reading titles and abstracts; so nine studies were found to be

eligible for retrieving full text, and all nine studies were retrieved.

From these studies, one study was excluded since the reported

prevalence merged previously diagnosed and undiagnosed hyper-

tension,9 and eight studies were included in the final analysis

among the studies identified from databases. In addition, relevant

studies identified from other sources (three MSc thesis studies

from university websites and four studies from reviewing citations

of identified studies) were identified. Among these seven total

studies identified from other sources, studies four studies were

excluded (three due to duplication with studies identified from

databases and one being unrelated). Therefore, from other

sources, three studies were included. In total, eight studies from

databases, and three studies from other sources; 11 studies were

included in the review (Figure 1).

3.2 | Quality score

3.2.1 | Study characteristics

All of the included studies were cross‐sectional.13–17,20,22,23,33–35 Five

studies were done in southern nations nationalities and peoples region

(SNNPR),13,15,22,33,34 two studies were done in Addis Ababa

(AA),20,23 two studies were done in Oromia region,17,35 and the

remaining two studies were done in Amhara region.14,16 Seven

studies used the ≥140/90mmHg blood pressure threshold for

hypertension15–17,20,23,33,35; whereas the remaining four studies used

the ≥130/80mmHg blood pressure threshold for diagnosing

hypertension.13,14,22,34 On the other hand, eight studies were done on

the general population (community),13,15–17,23,33–35 but the remaining

three studies were done on specific populations (Bank workers14

and HIV‐positive patients20,22). Finally, nine studies were

published,13,14,16,17,22,23,33–35 one study was an MSc thesis,20 and the

left one paper was an MSc thesis preprint.15 The response rate for the

studies ranged from 94.05% to 100% (Table 2).

F IGURE 1 Preferred Reporting Items for Systematic Reviews and Meta‐Analysis (PRISMA) flow diagram of included studies in the
systematic review and meta‐analysis.
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3.3 | Synthesis of results

3.3.1 | The pooled prevalence of undiagnosed
hypertension

Eleven studies with a total of 6132 participants were included in this

analysis, among which 1329 have undiagnosed hypertension. The pooled

prevalence of undiagnosed hypertension was 21% (95% CI: 16–27)

(Figure 2). There was significant heterogeneity between the studies with

an I2 of 96% and a p‐value <0.01. The subanalysis was done based on the

undiagnosed hypertension threshold, and population type.

3.3.2 | Subanalysis of undiagnosed hypertension

Since there are two definitions of hypertension, the subanalysis was

done accordingly. These definitions were the American Heart

Association Hypertension Guideline defined hypertension as an

average blood pressure of ≥ 130/80mmHg,29 and the International

Society of Hypertension defined it as an average blood pressure of

≥140/90mmHg.30 The pooled prevalence of the population having

SBP of ≥130mmHg and diastolic of ≥80mmHg was 29% (95% CI:

18–40) (Figure 3).

On the other hand, the pooled prevalence of the population

having SBP of ≥140mmHg and diastolic of ≥90mmHg was 16% (95%

CI: 13–20) (Figure 4).

In addition, in this study, the pooled prevalence of

undiagnosed hypertension among the general population (as

identified by community‐based studies involving randomly selected

adults from the general population) was 21% (95% CI: 14–29)

(Figure 5).

In addition, among specific populations (HIV‐positive patients,

Bank workers, and patients visiting outpatient departments), the pooled

prevalence of undiagnosed hypertension was 21% (95% CI: 17–25)

(Figure 6).

3.3.3 | Factors associated with undiagnosed
hypertension

Undiagnosed hypertension was found to be significantly associated

with sex of participant (AOR = 2.49, 95% CI: 1.48–3.49), ≥55 years

old (AOR = 2.68, 95% CI: 1.16–4.21), drinking alcohol (AOR = 2.68,

95% CI:1.68–3.69), having a body mass index of ≥25 kg/m2 (AOR =

2.62, 95% CI: 1.77–3.48), and having high triglycerides (AOR = 1.87,

95% CI: 1.22–2.51) (Figure 7).

TABLE 2 General characteristics of the studies included in the meta‐analysis.

Reference
Study
design Region Population type

UH
threshold

Total participants
(M, F)

No.
of case RR (%)

Age category,
mean age ( ± SD)

Ayalew et al.13 CRS SNNPR General
population

≥130/
80mmHg

644 (247, 397) 185 97.33 ≥18, 39.18 ( ± 10.64)

Dejenie et al.14 CRS Amhara Bank workers ≥130/

80mmHg

513 (394, 119) 127 97.90 ≥20, 34.1( ± 6. 6)

Elias and
Dadi.15

CRS SNNPR General
population

≥140/
90mmHg

738 (482, 256) 109 97.20 ≥18, 38.85 ( ± 14.57)

Essa et al.16 CRS Amhara General
population

≥140/
90mmHg

600 (270, 330) 76 95.20 18‐70, 36.32 ± 12.48

Gelassa et al.17 CRS Oromia General
population

≥140/
90mmHg

569 (307, 262) 129 94.05 19‐65, 37.2( ± 11.85)

Haligamo
et al.18

CRS SNNPR General
population

≥130/
80mmHg

574 (212, 362) 260 97.30 ≥18, NR

Mogas et al.
202119

CRS Oromia General
population

≥140/
90mmHg

915 (439, 476) 194 95.70 ≥18, 38.35( ± 13.51)

Tessema et al.20 CRS AA Adult

visiting OPD

≥140/

90mmHg

408 (200, 208) 76 100 18 to 80, 36.1 ( ± 9.6)

Wachamo
et al.21

CRS SNNPR General
population

≥140/
90mmHg

383 (187, 196) 47 98.20 ≥18, NR

Zewudie et al.22 CRS SNNPR HIV+ patients ≥130/
80mmHg

388 (153, 235) 73 95.80 ≥18, 39 ( ± 10.6)

Getache et al.23 CRS AA General
population

≥140/
90mmHg

400 (160, 240) 53 95.00 ≥18, NR

Abbreviations: AA, Addis Ababa; CRS, cross‐sectional; F, female; mmHg, millimeter of mercury; M, male; NR, Studies that did not report the mean age;
OPD, outpatient department, RR, response rate; SD, standard deviation; SNNPR, southern nations, nationalities, and peoples region; UH, Undiagnosed
hypertension.
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F IGURE 2 Forest plot indicating the pooled prevalence of undiagnosed hypertension in Ethiopia.

F IGURE 3 Forest plot indicating sub‐analysis of undiagnosed hypertension ( ≥ 130/80mmHg).

F IGURE 4 Forest plot indicating subanalysis of undiagnosed hypertension ( ≥ 140/90mmHg).

3.3.4 | Publication bias

The funnel plot indicates a symmetrical distribution of studies, with an

Egger test p value of 0.07 indicating the absence of publication bias

(Figure 8).

3.3.5 | Sensitivity analysis

The figure of every parameter showed that all of the estimated points

were in the confidence interval of the final results, which suggested

that none of the included studies were different from the others

(Figure 9).

4 | DISCUSSION

This systematic review and meta‐analysis study estimated the

pooled prevalence and associated factors of undiagnosed hyper-

tension in Ethiopia. The pooled prevalence of undiagnosed

hypertension was 21% (95% CI: 16–27). This prevalence is higher

than primary study findings done in Saudi Arabia and India.36,37
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But it is lower than findings in the USA, China, India, and

Sudan.38–41 Possible reasons for discrepancies include differ-

ences in socioeconomic status, disease knowledge, type of study

design, vulnerability of population, and healthcare coverage. This

study found that participants’ sex, age≥55 years, BMI ≥ 25,

elevated triglyceride, and alcohol drinking had higher probabilit-

ies of undiagnosed hypertension. Nevertheless, the study did not

find a significant association between undiagnosed hypertension

and a history of smoking, diabetes, knowledge of hypertension,

and a family history of hypertension in Ethiopia.

Males were 2.49 times more likely to have undiagnosed

hypertension as compared with females. Studies conducted in the

United States, India, Saudi Arabia, and Sudan support this

finding.36–38,41 The possible reason might be due to females receiving

more frequent medical checkups during family planning, antenatal care,

and other maternity services, and knowing their blood pressure status.

F IGURE 5 Forest plot indicating subanalysis of undiagnosed hypertension in the general population.

F IGURE 6 Forest plot indicating subanalysis of undiagnosed hypertension among specific population.

F IGURE 7 Forest plot indicating the factors associated with undiagnosed hypertension. Key: study is to mean the number of studies.
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Thus, this implies the need to increase male awareness for early

screening and diagnosis of their blood pressure status for better

treatment outcomes and the need for further studies exploring detailed

reasons why males have a higher risk of having undiagnosed

hypertension as compared to females.

Adults aged older than 55 years were almost three times more

likely to have undiagnosed hypertension than those aged 18–34

years, which is supported by a study done in Sudan.38 The possible

justification for the increased risk of undiagnosed hypertension

among elders may be due to less healthcare utilization by the elderly

population and the increasing risk of aging‐related disease. Thus

implication for improving community awareness, mainly the old age

population on routine medical check‐up to identify hypertension and

other chronic diseases whose risk increase with aging. In addition,

this will be another implication for the need to conduct further

studies to identify factors that challenge elders from frequent

medical check‐ups.

This study also found that alcohol drinkers were about three

times more likely not to know that they have hypertension as

compared with those who had no history of alcohol drinking, which is

supported by a study done in India.37 This could be due to substance

users showing less interest in their health‐seeking behavior42 and

obesity associated with alcohol drinking. This finding could be an

implication for health professionals and NGOs working on controlling

and preventing hypertension and other NCDs to reduce substance

use among adults and raise health‐seeking behavior among substance

users and the health risks associated with substance use. In addition,

it also implies the need for further studies to identify the burden of

substance use among hypertensive patients.

Furthermore, those who have a body mass index of

≥25 kg/m2 were twice as likely to be unaware of their

hypertension status as compared with those whose BMI is

< 25 kg/m2. Studies conducted in Sudan, Saudi Arabia, and India

support this finding.36–39 Moreover, the likelihood of having

undiagnosed hypertension was also raised by about two times for

those having high triglycerides. The results of a study done in

America support this finding.43 This highlights the importance of

managing body weight mainly focusing on regular exercise and

adjusting diets to reduce the associated burden of hypertension

and other noncommunicable diseases in Ethiopia.
F IGURE 8 Funnel plot indicating the symmetric distribution of
the included studies.

F IGURE 9 Output of sensitivity analysis.
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Therefore, these findings are important in guiding the assess-

ment of the current evidence on the magnitude of undiagnosed

hypertension and associated factors in Ethiopia. They are also

important for guiding future research strategies and public health

policy decisions. This study's findings supplement the previous

studies on hypertension in Ethiopia by providing an updated and

comprehensive synthesis of data on the extent of undiagnosed

hypertension as it contributes to an increase in cerebrovascular

disease, cardiovascular burden, ischemic heart disease, heart failure,

and kidney disease. There is a need for local policymakers to

incorporate relevant public health and primary care prevention and

control measures that account for the extent of unrecognized and

suboptimally controlled hypertension.

The strengths and limitations of this review merit some

consideration. First, we used a comprehensive search strategy while

adhering to predefined inclusion and exclusion criteria. Second, the

included studies were population‐based with a relatively high

response rate, which increases the representativeness of the studies.

Regarding limitations, despite the use of the random effects model,

there was a significant heterogeneity across the studies; and we

cannot conclude the temporal relationship between identified factors

and undiagnosed hypertension because only the cross‐sectional

study design was included in the analysis.

5 | CONCLUSION

We found a high prevalence of undiagnosed hypertension in

Ethiopia, highlighting the need for coordinated action to avert the

high health and economic burden that the disease entails through

regular medical checkups, screening, and awareness creation. The

study results also revealed that undiagnosed hypertension was

significantly associated with being male, alcohol drinking, age ≥55

years, having a BMI ≥ 25 kg/m2, and having a high triglyceride

level. Public health professionals, researchers, clinicians, govern-

ment officials, and interested NGOs should raise public aware-

ness about routine medical checkups, early detection, and timely

treatment of hypertension.
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