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Abstract

Introduction: World Health Organization revealed 13% of all deaths globally related to hypertension making it an
area of prime importance for public health in both developing and developed Country. The problem of hypertension
is significant in low and middle income countries like sub-Saharan Africa; however, there are limited studies to report
the exact prevalence rate in developing countries, particularly in Ethiopia. Therefore, the aim of this study was to
determine prevalence of hypertension among patients with type 2 diabetes mellitus and its socio demographic
factors in Nigist Ellen Mohamed Memorial Hospital Hosanna, Southern Ethiopia.

Methods: Hospital based cross-sectional study was conducted in 140 randomly selected adult type 2 Diabetes
Mellitus patients in Nigist Ellen Mohammed Memorial Hospital, Southern Ethiopia. Data was collected by measuring
blood pressure of the study participants by using calibrated devices and interviewer administered questionnaires
were used to assess prevalence and socio-demographic factors among the study participants. The collected data
were entered, cleared and analyzed by using SPSS 20.0 version.

Result: Mean (+SD) age of the clients was 46.5(+11.8) years and majority (63.6%) was male. The mean (+SD)
Systolic blood pressure and Diastolic blood pressure of study subjects among type 2 Diabetes Mellitus clients were
135.98 (£17.11) and 88.89 (+12.77) mmHg respectively. More than half (55%) of the type 2 diabetic clients in this
study were hypertensive. Finally, there is a significant association between age, gender, marital status, residence

and average working hours.

Hospital hospital were hypertensive.

Concussion: Prevalence rate of hypertension among type 2 diabetic patients in Hosanna Nigist Ellen
Mohammed Memorial Hospital was high. More than half of the study subjects in Nigist Ellen Mohamed Memorial
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Abbreviations

BP: Blood pressure; CVD: Cardiovascular disease; DBP: Diastolic
blood pressure; DHTN: Diastolic hypertension; HTN: Hypertension;
IDBP: Isolated diastolic blood pressure; IDHTN: Isolated diastolic
hhypertension; ISBP: Isolated systolic blood pressure; ISHTN: Isolated
ssystolic hypertension; JNC-8: Eighth joint national committee (JNC
8) for prevention, detection, evaluation and treatment of high blood
pressure; NCDs: Non communicable diseases; NEMMH: Nigist Ellen
Mohammed Memorial Hospital; SBP: Systolic blood pressure; SHTN:
Systolic hypertension; T2DM: Type 2 diabetes Mellitus

Introduction

We live in a rapidly changing environment. One of the most striking
examples of this shift is the fact that non communicable diseases such
as cardiovascular disease, cancer, diabetes and chronic lung diseases
have overtaken infectious diseases as the world’s leading cause of
mortality. Up to 80% of people with diabetes will die of cardiovascular
disease, especially hypertension (HTN) and stroke since most patients
with diabetes develop hypertension. One of the key risk factors for
cardiovascular disease is hypertension and it is present in all populations
elsewhere in the world [1-3]. Globally, Cardio-vascular diseases (CVDs)
accounts for approximately 17 million deaths a year, nearly one third of

the total. Of these, complications of HTN account for 9.4 million deaths
worldwide every year.

HTN is responsible for at least 45% of deaths due to heart disease,
and 51% of deaths due to stroke. HTN has been in the past regarded as
a disease of affluence or economically higher class society but this has
changed drastically in the last two decades with average blood pressure
(BP) now higher in Africa than in Europe and USA and the prevalence
of HTN is increasing among poor sections of society. It is reported to be
the fourth(4™) contributor to premature death in developed countries
and the seventh in developing countries [4-8].
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The proportion of the global burden of disease attributable to HTN
has significantly increased from about 4.5% (nearlyl billion adults) in
2000, to 7% in 2010. This makes HTN the single most important cause
of morbidity & mortality globally and highlights the urgent need of
action to address the problem [9].

The number of patients with HTN is likely to grow as the population
ages since either isolated systolic hypertension (ISHTN) or combined
systolic and diastolic HTN occurs in the majority of persons older than
65 years. It is reported that clinical significance of BP reading appears
age dependent. In adults especially over age of 50 years, SBP>140 mmHg
predicts mortality regardless of diastolic readings but under the age of
50, Diastolic blood pressure (DBP) is a better predictor of mortality than
systolic readings. If there is a disparity in category between the systolic
and diastolic blood pressures, the higher value determines the severity
of the HTN [10-14].

Contrary to common misperception, the burden of Non-
Communicable diseases (NCDs) is worst in low and middle-income
countries where 80% of all NCDs occur. In sub-Saharan African
countries such as Ethiopia, increased urbanization and changing lifestyle
have contributed to the rise in NCDs [15].

Globally, estimated total number of adults with HTN in 2000 was
972 million; 333 million in economically developed countries and 639
million in economically developing countries. The number of adults
with HTN in 2025 was predicted to increase by about 60% to a total of
1.56 billion [16]. Mortality is increased 7.2folds when HTN is present
in patients with diabetes. In 2009-2012, of USA adults aged 18 years or
older with diagnosed diabetes, 71% had BP > 140/90 mmHg or used
prescription medications to lower high BP.

Hypertension is a significant and controllable risk factor for many
diseases, but many people do notknow that she/hehas HTN because HTN
is largely a symptomless condition. This study, therefore, helps health
care professionals and health care system to identify the prevalence rate
of HTN among T2DM patients and its socio-demographic factors among
the study participants for better management and risk minimization.
It helps, health professionals in hosanna NEMM hospital and other
stake holders (T2DM clients, community, health care sectors, medical
students, health education experts, non-governmental organizations
working on non-communicable chronic disease control and prevention,
government policy makers) by providing clear information regarding
HTN and its socio-demographic factors in type 2 DM clients, to plan
different clinical and non-clinical options before it causes serious
damage on target organs of clients. This finding also helps as a base
line finding to perform further studies in the area of aggressive high BP
lowering methods, since it is not yet well explored by prospective cohort
study and brought to the attention of policy makers and practitioners in
Ethiopia, particularly in Hosanna NEMM hospital. Therefore, the study
aimed to assess the prevalence of Hypertension among patients with
type 2 diabetes mellitus and its socio demographic factors in Nigist Ellen
Mohamed Memorial Hospital Hosanna, Southern Ethiopia.

Methods

Study setting and study design

The study was conducted in South Nations Nationalities and
Peoples region, Hadiya Zone, Hosanna town, Nigist Ellen Mohammed
Memorial hospital. Hadiya Zone comprises 10 Woredas and 329 Kebeles
with the total of 1,506,733 (8.7% of the SNNPR population). Hosanna
is the administrative town and is located 230 Km far from Addis Ababa,
capital city of Ethiopia and 194 Km far from Hawassa (regional city).

Nigist Ellen Mohammed Memorial hospital is the district hospital in
Hadiya Zone, which gives service for greater than 1.5 million catchment
population. It was established in 1984GC, comprising different Wards,
Outpatient departments, Clinics, Chronic disease follow up Unit,
Pharmacies and other administrative departments [17]. Hospital based
cross-sectional study was conducted.

Sample size determination and sampling procedure

The required sample size for this study was calculated by using
single population proportion formula, considering previous prevalence
rate of 26.1% hypertensive-diabetics among type two DM-patients from
the research conducted October 2008 to February 2009 in Hawassa
town [18].

e P(1-P)(Za /2)
= o

Where; n=sample size; P=an estimate of proportion of outpatients
with prescribed anti-DM drugs and revealed as hypertensive patients
under the study; Z=the standard normal value at (1- a) % confidence
level and a is mostly 5% i.e. with 95% Confidence level; D=the margin
of sample error tolerated. Therefore, using the above formula, at 95%
confidence level and margin of error 5% and p=26.1%, D=5%=0.05

_ PU=P)Za/2)
=S

 (1:96)" x0.261(1-0.26 )
(0.05)

| _ (196)°0.5(0.739)
B (0.05)*

n=296.385, rounding up n=297

When the study population is less than 10 000, we can employ
sample reduction formula and the sample size will be determined as
follows. Currently, there are 219 patients who fulfill the inclusion criteria
and attending chronic follow up clinic for type two DM treatment in
Hosanna Nigist Ellen Hospital. N=219; Therefore the corrected sample
size is calculated as: N, =n/ (1+n/N), Whereas, N, is sample size to be
obtained by correction formula.

N, =297+ [1+ (297/219)] =126.052 (rounding up) =127; by adding
10% non-respondent rate on n by rounding up 139.70, the final
sample size obtained were 140 T2DM patients.

The determined sample size was selected by simple random
sampling method from the study population. Prior to the performance
of randomization, all of adult type 2-DM patient cards were coded
from 1 to 219 (one to total number of study population). It was checked
for completeness, and incomplete patient charts were registered in a
separate note book to be excluded. The coded numbers from 1 to 219
were entered into online research randomizer-version 4.0. The output
of computer-based random numbers generated was printed in hard
copy containing different sets of options as per the entry instructed. The
data was collected from the set of random numbers that didn't include
card numbers with incomplete data by cross-checking based on the
incomplete data registered in separate note book.

Data quality assurance and analysis

Data quality was assured through development of assessment
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tools from scientific journals. Pilot study was conducted on 10% of
the sampling population after randomization has done in order to
exclude those piloted subject from this study. Guidelines and protocols
for measuring blood pressure were used. Training was given for data
collectors by senior physician before data collection took place and
the on-going supervision of data collectors were arranged in day to
day manner. Repeated measurements of blood pressure undertaken.
Collected data were checked for completeness, entered, cleaned and
analyzed using SPSS for window version 20.0. To identify prevalence
of hypertension and sociodemographic variables, univariate and
multivariable analysis was employed.

To determine association between outcome variable and
independent variables, logistic regression model was performed. To
select potential candidates for the full model at p-value cutoff point <
0.25 were considered. Multivariable binary logistic regression analysis
with adjusted odd ratio (AOR) was applied to estimate the independent
effect of the model and final model fitness was checked using Hosmer
and Lemeshow significance test at p-value <0.05.

Ethical approval

Ethical clearance was obtained from Jimma University College of
Health Sciences Institutional Research Review Board and oral consent
from all study participants were obtained before conducting the study.
Only code numbers but not names of the study participants were used
at any stage of the study.

Results

The study randomly recruited one hundred forty respondents out
of two hundred nineteen study population with 100% respondent rate.
Mean (+ SD) age of the clients was 46.5(+ 11.8) years and 89(63.6%)
participants were male. Among the respondents, 126(90%) were
married, 71(50.70%) were urban residents, 35(25%) were farmers,
41(29.30%) were grade 1 to 8 complete, 15% (21) were first degree &
above graduates. The mean monthly income of the respondents was
2119 Ethiopian Birr and majority (81.4%) earned greater than 1051
Ethiopian Birr. Average working hours of the 54.30% respondents’ was
less than or equal to 8 hours per day (Table 1).

Prevalence of hypertension and result of multivariable
analyses for sociodemographic variables

The mean (+ SD) SBP and DBP of study subjects among T2DM
clients were 135.98 + 17.11 and 88.89 + 12.77 mmHg respectively. The
prevalence of hypertension according to WHO definition (systolic blood
pressure > 140mmHg and/or diastolic blood pressure >90mmHg or
taking antihypertensive medication), and JNC-8 criteria was found to be
55% (Figure 1). Off which, Isolated systolic HTN (SBP > 140 mmHg and
DBP<90 mmHg) were 8.60% (male =5%) and Isolated diastolic HTN
(SBP<140 mmHg and DBP > 90 mmHg) were 12.90% (male=8.6%).
Out of the hypertensive diabetic, 50% of them were newly discovered
during this study period, 80.7% and 75% of the study participants
were not achieved target BP < 130/80 mmHg and < 130/85mmHg
respectively. From hypertensive respondents younger than 45 years
had predominately diastolic hypertension, whereas the majority of the
respondents older than 45 years had isolated systolic hypertension. The
proportion of respondents with isolated systolic hypertension increased
with age (Figures 2 and 3). Study subjects who work for < 8 hours/day
were 60% [AOR=0.394, 95%CI: 0.178-0.870] less likely to have HTN as
compared to subjects who work for > 8Hrs/day and average working

Table 1: Sociodemographic characteristics of type 2 diabetic mellitus Clients
attending Hosanna Nigist Ellen Mohammed Memorial Hospital.

Variables Category Frequency(n=140) Percent (100%)
25-34 years 21 15.0
35-44 years 35 25.0
Age
45-54 years 48 34.3
255 years 36 257
Female 51 36.4
Gender
Male 89 63.6
Married 126 90.0
i Unmarried 7 5.0
Marital status .
Divorced 2 1.4
Widowed 5 3.6
X Urban 71 50.7
Residence
Rural 69 49.3
Farmer 35 25.0
Government employee 30 21.4
Housewife 30 21.4
Occupation Self-employee 19 13.6
Retired 9 6.4
Merchant 7 5.0
Others* 10 7.2
<350 Birr 3 2.1
Average Monthly 351-750 Birr 12 8.6
Income 751-1050 Birr 1 7.9
>1051 Birr 114 81.4
lliterate 34 24.3
Writing and reading 8 5.7
Grade 1-8 complete 41 29.3
Educational Grade 9 to 10 complete 10 71
status Grade 11 to 12 12 8.6
Complete ’
College diploma 14 100
graduates
First degree and above 21 15.0
Average working <=8 76 54.3
hours per day
>8 64 45.7

Others* includes 5 students, 1 Prisoners & 4 NGOs employee

hour is significantly associated (p-value=0.000) with high blood
pressure (Table 2).

Out of the total hypertensive cases, 32.9 %( 46) were stage-I, 15.7 %(
22) were stage-II and 6.4% (9) were stage-III hypertensive (Figure 4).
Prevalence of HTN among those aged 25-34 years was 7(5%, N=140),
among those aged 35-44 years was 17(12.14%, N=140), among those aged
45-54 years was 28(20%, N=140) and 25(17.86%, N=140) among those
aged 55 and above (Figure 5). Participants who were in the age group
of 35-44 years, 45-54 years and > 50 years were 2.3 times (AOR=2.287,
95% CI: 1.478 -10.936), 3 times (AOR=2.922, 95%CI: 1.694- 12.298)
and 6.4 times (AOR=6.396, 95% CI: 1.22-33.496) respectively more
likely to have HTN as compared to individuals who were at the age
group of 25-34 years. Age groups 35-44 years (p-value=0.022), 45-54
years (p-value=0.003) and > 55 years (p-value=0.000) were statistically
associated. The prevalence rate of hypertension among female and male
subjects was 17.14% and 37.86% respectively. Male subjects were 2.708
times (AOR=2.708, 95%CI: 1.696-4.325) more likely to have HTN as
compared to female subjects and gender is significantly associated
(p-value=0.000) with HTN (Figure 6). Married subjects were 15.17
times (AOR=15.167, 95%CI: 1.935-246.129) and divorced subjects
were 6.9times (AOR=6.85, 95%CI: 1.821-57.185) more likely to have
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Figure 1: Shows blood pressure level of the study participants at hosanna

Figure 4: Blood pressure levels of study participants in Hosanna NEMM
NEMM hospital.
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Figure 2: Shows IDHTN of the participants in different age categories.
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Figure 6: Shows prevalence rate of HTN based on the time it diagnosed and
Age category of the participants revealed/confirmed.

Figure 3: Shows ISHTN of the participants in age categories.
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Variables Hypertension
- yP AOR[95%CI] P-value
Categories No Yes HTN% (N=140)
25-34(Ref.) 14 7 5.00 1
35-44 18 17 12.14 2.287[1.478,10.936] 0.022
Age 45-54 20 28 20.00 2.922[1.694,12.298] 0.003
>=55 1 25 17.86 6.396[1.221,33.496] 0.000
Female(Ref.) 27 24 17.14 1
Gender
Male 36 53 37.86 2.708[1.696,4.325] 0.000
Unmarried(Ref.) 2 5 3.58 1
) Married 56 70 50.00 15.167[1.935, 246.129] 0.000
Marital status ]
Divorced 1 1 0.71 6.851[0.821,57.185] 0.999
Widowed 4 1 0.71 1.015[0.0159,1.0159] 0.657
. Urban 31 40 28.57 1
Residence
Rural 32 37 26.43 0.462[1.178,1.198] 0.002
Government employee 1 19 13.58 1
House wife 16 14 10.00 0.643[0.211,1.873] 0.418
Self-employee 9 10 7.14 0.589[0.178,1.956] 0.388
. Farmers 18 17 12.14 1.071[0.367,3.128] 0.900
Occupation
Merchant 2 5 3.57 2.571[0.269,24.554] 0.412
Retired 2 7 5.00 3.429[0.372,31.589] 0.277
Others* 5 5 3.57 1.714[0.302,9.719] 0.543
llliterate 14 20 14.28 1.494[0.405,5.510] 0.546
Writing and reading 3 5 3.57 0.345[0.054,2.196] 0.260
1 to 8 grade complete 19 22 15.71 1.223[0.351,4.259] 0.752
Educational status Grade 9 to 10 complete 4 6 4.18 1.846[0.313,10.886] 0.498
Grade 11 to 12 8 4 2.85 0.745[0.144,3.852] 0.725
College level certificate 6 8 5.71 1.993[0.362,10.957] 0.428
First degree and above 9 12 8.7 1
<350 Birr 0 2.14 0.836[0.070,9.934] 0.887
. 351-750 Birr 5 7 5.00 0.374[0.068,2.046] 0.257
Average Monthly income -
751-1050 Birr 4 7 5.00 0.852[0.200,3.639] 0.829
>1051 Birr 54 60 42.86 1
. < 8Hours 27 49 35.00 0.394[0.178, 0.870] 0.000
Average working Hours
>8Hours 36 28 20.00 1

Table 2: Association of hypertension with Sociodemographic variables among T2DM Clients in Hosanna Nigist Ellen Mohammed Memorial Hospital.

HTN as compared to unmarried subjects; and being married is among
independent predictors of HTN (p-value=0.000). Rural residents were
54% (AOR=0.462,95%CI: 1.178-1.198, P=0.002) less likely to have HTN
as compared to urban residents. Merchants were 2.6 times [AOR=2.571,
95%CI: 1.269-24.554] and retired were 3.43 times [AOR=2.571, 95%ClI:
1.372-31.589] more likely to have HTN as compared to government
employee. Illiterates were 1.5times [AOR=1.494, 95%CI: 1.405-5.510],
grade 9-10 completes were 1.85times [AOR=1.846, 95%CIL: 1.313-
10.886] and college diploma graduates were about 2times [AOR=1.993,
95%CI: 1.362-10.957] more likely to have HTN as compared to first
degree and above graduates. From the total clients, 42.86% had HTN
among those earning average monthly income greater than or equal to
1051 Ethiopian Birr.

Discussion

The result of this study shows that the prevalence of hypertension
among patients with type 2DM clients attending chronic disease follow-
up clinic in Hosanna NEMM hospital was 55% and 50% of them were
newly revealed during this study period. From the study participants,
80.7% were achieved target BP < 130/80 mmHg and 75% were achieved
BP < 130/85 mmHg. The result of this study is almost consistent with
the three cohort study conducted in Tel Aviv, Israel in 2005 on 2227 type
2 diabetic patients indicated that prevalence of HTN among the entire
diabetic patients was 60.2%. Hence, 76.5% and 85.8% of the entire study

population had BP levels equal to or higher than 130/85 and 130/80
mm Hg, respectively. The prevalence of HTN clearly increased with age
[19]. It is revealed by this study that half (50%) out of the total HTN
cases were confirmed during this study and this evidence indicates that
HTN is still underdiagnosed among the other chronic diseases in this
setting as elsewhere.

The prevalence rate of HTN in this study is low as compared with a
prospective cohort study conducted in Iragi from August 2008 to April
2011 on 5,578 patients with T2DM showed that hypertensive diabetic
patients constituted 89.6% of this study subjects and 45.3% of them
were newly discovered during the study period [20]; in German adults
in 2009 was 73.5%, but it was 40.80% in non-diabetic patients out of
the total study subjects [21]; a cross-sectional study carried out in three
Moroccan regions in 2011 on 525 T2DM patients was 70.4% [22]; and a
cross sectional study conducted in Botswana on the total of 401 T2DM
subjects was 63.1% [23]. Prevalence rate of this study is higher than
a cross-sectional comparative study conducted at Hawassa University
Referral Hospital and Yirgalem Regional Hospital diabetic clinics in
2009 out of total 395 subjects was 23.1% [18]; a cross-sectional study
conducted at Jimma University Specialized Hospital in 2007 out of 256
participants, 46.5% and 37.5% in 2012 [24,25]. The differences might
be due to sociodemographic, study design, sample size variation and/
or awareness differences about the comorbidity of T2DM and HTN.

The results of the multivariate analyses shows that age is among the
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factors independently associated with the HTN and prevalence of HTN
clearly increased with age. It was highest (20%) in the age group of > 45
years. This report is in line with the prospective cohort study conducted
from August 2008 to April 2011 in Iraqi on 5,578 study participants
showed independent association of older age (age>50 years) with the
HTN and cross-sectional study carried out in Gaborone city, Botswana
in 2004 revealed that older age (age>50 years) was associated with
hypertension [20,23].

In this finding, most of the participants were male (63.6%), who
were disproportionately represented by T2DM and male study subjects
were 2.708 times more likely to have HTN as compared to females. These
findings are consistent with evidence from a cross-sectional comparative
study conducted in Sidama Zone Southern Ethiopia from October 2008
to February 2009 was 67.1%; a case control study conducted in Tigray
region, North Ethiopia, was 53.5%, Punjab, India, 54% [18,26,27]. But
it is inconsistent with the report from Gaborone city, Botswana in 2004
and Pakistani in 2004 [23,28]. In this study, urban residents, merchants
and illiterates were more likely to have HTN when compared with its
counterpart, which is supported by the other large studies conducted in
different countries (Ethiopia, Vietnam and Indonesia), Ghana, South
Africa and Egypt as well [29-32]. Increasing urbanization is one of the
main reasons for the rise of prevalence of hypertension in Africa. The
levels of hypertension are structurally higher in urban than in rural
settings [14]. This similarity might be mainly because of contextual and
behavioural factors associated with urban environments such as dietary
changes and sedentary lifestyle that together form a complex system
conducive for developing hypertension. In this study average working
hours per day was significantly associated with HTN and participants
working their duty for <8Hrs/day were 60% less likely to have HTN as
compared to those working their duties for 28Hrs/day. This fact might
be related with work related stress and unsafe working environment.

Conclusion

T2DM and HTN are two of the most common diseases affecting
large proportion of adults all over the world. Reliable information about
the prevalence of hypertension in different world region is essential to
the development of national and international health policies to prevent
and control of burden of such comorbid conditions. Both are recognized
as important risk factors for atherosclerosis, cardiovascular diseases
including myocardial infarction and stroke. The two diseases often
multiply the risk for complications if they coexist. More than half (55%)
of the type 2 diabetic clients in this study were hypertensive. The results
conclude that there is a significant association between age, gender,
marital status, residence of the clients and average working hours.
Based on the findings of this study, the following recommendations
were forwarded:

O In addition to pharmacologic approach, comorbidity of HTN
and T2DM can be reduced through health education.

0 Diabetic clinic should consider closer follow-up of patients
for tight control of blood pressure for T2DM patients and home to
home blood pressure screening program should be considered in health
extension workers package.

0 In addition to government concern, prevention of Diabetes
mellitus and hypertension need societal and community support.
Therefore, health system policy makers should prioritize to prevent/
control coexistence of non-communicable chronic diseases in our case
T2DM and HTN.

0 In order to address and monitor this epidemics, large

prospective cohort study on prevalence of hypertension and related risk
factors considering body mass index, waist circumference, salt intake,
physical exercise, family history of HTN, serum cholesterol level, blood
glucose level and drugs being taken other than T2DM and anti-HTN
drugs, sleep apnea, stressful life style and other complications of T2DM
recommended to be carried out.
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