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Abstract
Background: Despite being preventable disease, hypertension falls among top ten leading

causes of death globally. Hypertension, which is the most prevalent and independent
cardiovascular risk factor in the general population, is extremely common problem in
diabetics. To date to the best of our knowledge there was no study done in DTGH to assess

the prevalence of hypertension and associated factors among adult diabetes patients.

Objective: To assess the prevalence of hypertension and associated factors among adult

diabetes patients in Debre Tabor General Hospital, Debre Tabor, Ethiopia, 2019.

Methods: Cross sectional study design was conducted on 228 diabetes patients selected by
systematic random sampling. Face to face interview and observation techniques were used to
collect data. Data were entered into Epi-data version 4.4.1 and exported to SPSS Version 20
for further analysis. Descriptive statistics was used to summarize data. A bivariate binary
logistic regression model was used to select candidate variables for the final model.
Multivariable binary logistic regression analysis was used to identify independently
associated factors of hypertension among diabetes patients. Adjusted odds ratio and 95% ClI

were used to assess association between variables and statistical significance respectively.

Results: The overall prevalence of hypertension among diabetes clients in this study was
53.5% with 95% CI [47.7%-60.2%].Urban [AOR=2.6(1.3-5.4)], having family history of
hypertension[AOR=3.2(1.3-7.7)] ,suffering from overt diabetes for more than five
years(AOR=7.5(2.7-21.4)], not controlled Fasting blood sugar [AOR=4.5(2.1-9.8)], not
frequently consuming fruits]AOR=2.7(1.1-6.5)] not frequently consuming
vegetablesJAOR=7.9(3.6-17.2)]) frequently adding salt to food(AOR=3.8(1.1-13.8)] and
body mass index(Kg/m?>25(AOR=2.9(1.4-6)] were independently associated with HTN.

Conclusion and recommendation: The prevalence of hypertension among diabetes
patients in this study was high (53.5%). Therefore it is better to design strategies for diabetes
clients to lower their blood pressure in addition to anti-hypertensive medication and home to

home blood pressure screening program for diabetic patients should be considered.
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Chapter One: Introduction

1.1 Background
Hypertension is defined as persistently elevated arterial blood pressure (BP), systolic BP

(SBP) > 140 mmHg and/or diastolic BP (DBP) > 90 mmHg. These numbers apply to all
adults older than 18 years and indicate the level of BP at which the institution of therapy
reduces hypertension related morbidity and mortality(1,2).

Diabetes mellitus (DM) refers to a group of common metabolic disorders that share the
phenotype of hyperglycemia or it is a clinical syndrome associated with insulin deficiency,
inefficiency or both(1,3). Hypertension and diabetes substantially share common pathways
such as obesity, inflammation, oxidative stress, insulin resistance, and mental stress(4).
Hypertension is already evident in most patients with type 2 diabetes at the time of diagnosis
and Hypertension in patients with diabetes is a well-recognized cardiovascular risk
factor(1,3-6).

Blood pressure is essential to move blood from the heart through veins and arteries to all
other parts of the body. However, when the pressure is too high, it becomes dangerous,
making the heart work harder and increasing the risk for heart problems, such as heart attacks
and strokes(1,2,7).Hypertension is a growing public health problem in many developing
countries including Ethiopia. It is a silent killer and most patients are detected to have it
incidentally when they are admitted to hospital for unrelated disease or subjected to pre-
employment or preoperative medical checkups(8).There is a common misconception that
people with high blood pressure always experience symptoms. Most people with high blood
pressure actually have no symptoms at all and may not even know they have it. Sometimes
high blood pressure can cause symptoms such as headache, shortness of breath, dizziness,
chest pain, palpitations of the heart or nose bleeds. If people ignore measuring blood pressure
because they think symptoms will alert them to the problem, it can be dangerous because
high blood pressure is often a silent killer. Everyone should know his or her blood pressure
numbers (7) .

The global prevalence of raised BP in adults aged 18 years and over was around 22% in
2014(9). The prevalence in Sub- Saharan Africa is in the range of 25.4%- 41.1% in men and
27.2%- 38.7% in women(10).Patients with T2DM frequently suffer with co morbidities, such
as hypertension, obesity, and depression and all have been established as common in T2DM
patients(11). The most common co morbidity associated with T2DM is hypertension. The
prevalence of hypertension among T2DM patients varies across countries and is reported to
range from 20.6% to 78.4% in the Southeast Asian region, and 9.7% to 70.4% in the African



region(12). The reported prevalence of hypertension in different regions of Ethiopia varied
widely(13,14). The prevalence in the country is estimated to be between 20% and 30%(15).
Hypertension also clusters with other cardio-metabolic conditions, namely diabetes,
dyslipidemia, insulin resistance, glucose intolerance and obesity which together increase
cardiovascular disease risk(13—-15).Up to 75% of adults with diabetes also have hypertension,

and patients with hypertension alone often show evidence of insulin resistance(16).

1.2 Statement of the problem

Hypertension is said to affect about one billion people worldwide and the figure is estimated
to rise to 1.56 billion by 2025(16). Globally, the prevalence of raised blood pressure in adults
aged 25 and over was estimated at 40%, being highest in the African region at a prevalence of
46%(17).Data from several epidemiologic studies have suggested that the prevalence of
hypertension in patients with diabetes mellitus is 70% and is approximately 1.5-2.0 times
greater than in an appropriately matched non-diabetic population (18,19). Raised blood
pressure is estimated to claim 7.5 million deaths attributing 12.8% of all deaths worldwide
which accounts for 57 million disability-adjusted life years (DALYs)(12,20). Globally
cardiovascular diseases accounts for approximately 17 million deaths a year nearly one third
of the total, of these complications, hypertension accounts for 9.4 million deaths worldwide
every year. Hypertension is responsible for at least 45%of deaths due to heart diseases and
51% of deaths due to stroke(2).

Recent studies have shown that, up to 75% of adults with diabetes also have hypertension in
USA alone and patients with hypertension alone often show evidence of insulin
resistance(16).In 2003-2004, 75% of adults with self-reported diabetes had blood pressure
greater than or equal to 130/80 millimeters of mercury (mm Hg), or used prescription
medications for hypertension(21).Hypertension is reported to be the second leading cause of
all deaths in both developed and developing countries. The prevalence of hypertension has
ever been increasing at an alarming rate among developing nations, especially the African
region. In Ethiopia, 46% of adults aged 25 years or older are reported to have high BP
making hypertension the 7"leading cause of death (3.5% of all deaths) in the country(22).
The prevalence of raised blood pressure in Ethiopia ranges from 8% in rural Butajira to 30%
in Addis Ababa[27.3%(23),28.3%(8),(24),16.9%(25), 27.9%(26)] where,31.5% and 28.9% of
males and females respectively were hypertensive in Addis(13). Another study in Addis

showed hypertension prevalence of 20% among bank employees and teachers (17).



World Health Organization (WHO) estimated in 2011 that 34% of Ethiopian population is
dying from non-communicable diseases, with a national raised blood pressure of 35.2% as a
risk factor for this NCD mortality(27).While in 2014 the number decreases to 30% of NCD
mortality with 25.9% raised blood pressure as a risk factor in both sexes (28.0% in males and
23.9% in females)(28)

Increasing age, the presence of obesity, and worsening renal function all contribute to an
increased likelihood of hypertension in people with diabetes; which makes both crucial public
health concerns for the twenty first century(1,2,6). Thus, hypertension and diabetes are
common, intertwined conditions that share a significant overlap in underlying risk factors
(including familial, dyslipidemia, and lifestyle determinants) and complications. Although
micro vascular complications (retinopathy, nephropathy, and neuropathy) are conventionally
linked to hyperglycemia, studies have shown that hypertension constitutes an important risk

factor, especially for nephropathy(1).

The increasing incidence of non-communicable diseases will lead to greater dependency and
mounting costs of care for patients and their families unless public health efforts to prevent
these conditions are intensified. The economic impact of hypertension and diabetes is an
enormous burden on society, with estimated annual costs of $174 billion for diabetes care and
$76.6 billion for hypertension related problems hypertension (21).It is dangerous to ignore
high blood pressure, because this increases the chances of life-threatening complications. The
higher the blood pressure the higher the likelihood of harmful consequences to the heart and
blood vessels in major organs such as the brain and kidneys. This is known as cardiovascular
risk, and can also be high in people with mild hypertension in combination with other risk
factors e.g., tobacco use, physical inactivity, unhealthy diet, obesity, diabetes, high
cholesterol, low socioeconomic status and family history of hypertension. Low
socioeconomic status and poor access to health services and medications also increase the

vulnerability of developing major cardiovascular events due to uncontrolled hypertension(2).

Diabetes is an independent risk factor for cardiovascular disease, and the risk is markedly
increased in the presence of hypertension. Hypertension among DM patients is associated
with increased risk of end stage renal disease and cardiovascular death. Aggressive
management of hypertension in the presence or absence of DM is associated with more health
benefits and less risk of cardiovascular morbidity. Hypertension is a common condition
which usually coexists with DM and aggravates DM complications and cardiovascular
morbidity and mortality (1,29).



Different clinical and anthropometric factors of hypertension were studied in global and
African studies, but these factors were not included in Ethiopian studies. Even though there
was a study conducted in Nigist Ellen Mohamed Memorial Hospital, Hosanna, Southern
Ethiopia, the study was prevalence and socio-demographic factors among T2DM patients, it
didn’t include T1 DM patients. The study also didn’t include different variables like clinical
variables (FBS, duration of DM, presence or absence of other NCDs), Anthropometric
variables like BMI and the likes(30). In addition there may be difference in socio-
demographic, clinical, behavioral and anthropometric characteristics of the study participants

between the current study and other areas.

A research on associated factors of blood pressure control among 421 cases of hypertension
was conducted in DTGH chronic illness follow up, but the prevalence of hypertension and
associated factors among DM patients was not determined (22).The monthly report of the
hospital showed that there was increment of hypertension patients from time to time. Also to
date to the best of our knowledge there was no study done in Debre Tabor General Hospital,

to assess the prevalence of hypertension and associated factors among adult diabetes patients.



Chapter Two: Literature Review

2.1 Prevalence of hypertension
Data from several epidemiologic studies have suggested that the prevalence of hypertension

in patients with diabetes mellitus is approximately 1.5-2.0 times greater than in an
appropriately matched non-diabetic population(18,19).A Study conducted in Irag, revealed
that Hypertensive diabetic patients constituted 89.6% of the study cohort, with 45.3% of them
newly discovered in the center(31).The overall prevalence of hypertension among diabetes
patients was found to be 2% in Nepal(32). Of 55,797 T2DM patients included in a study
sample in a nationwide Cross-Sectional Study in  Thailand 55.35% were
hypertensive(6).Another study conducted in Benghazi, Libya reported (85.6%) prevalence of
hypertension among diabetic patients(33).According to a study conducted in Gaborone City
Council (GCC) clinics, Gaborone, Botswana, the study found that 61.2% of the DM patients
had hypertension(34).A cross-sectional study carried out on 525 type 2 diabetics in three
Moroccan regions showed that the prevalence of hypertension was 70.4%(35).Another study
conducted in Nigist Ellen Mohamed Memorial Hospital Hosanna, Southern Ethiopia revealed

that more than half (55%) of the type 2 diabetic clients were hypertensive(30).

2.2 Associated factors of hypertension among DM patients
Different studies at different areas revealed variable findings in some extent. Associated

factors include socio-demographic, clinical, behavioral and anthropometric factors

2.2.1 Socio-demographic factors

Factors in this group are age, seX, residence, marital status, religion, educational status,
occupation, family income, family history of hypertension and diabetes. As different
literatures revealed both socio demographic and economic factors affect the prevalence of
hypertension among DM patients. According to studies conducted in Irag and Botswana,
hypertension was higher among women than men (91.0% vs. 88.0%, p < 0.001) and (64.4%
vs. 53.1%, P=0.0001) male to female DM patients had hypertension respectively. |.e. Female
sex was associated with increased risk of hypertension(31,34).In contrary to this Female
gender was associated (p< 0.05) with less prevalence of hypertension among Benghazi, Libya
and Nigist Ellen Mohamed Memorial Hospital Hosanna, Southern Ethiopia diabetic patients
that revealed 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 (30,33). On the other hand a cross-
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sectional study carried out in three Moroccan regions showed that the prevalence among men
was similar to that among women (P=0.31)(35).

Considering age according to a study conducted in Irag, the mean age was higher in the
hypertensive group (52.3 £ 13.1 vs. 43.5 + 15.9, p < 0.001) (31). A study conducted in Nepal
showed that taking age group 15 to 29 years as reference, people in age group 45-69 and 30
to 44 years were found to have 33 folds (AOR=33.06,95% CI=5.90- 185.35) and 6 folds
(AOR=6.36, 95% CI=1.08-37.43) higher odds of developing hypertension among
diabetics(32).Similarly age group was associated (p< 0.05) with prevalence of hypertension
among Benghazi diabetic patients. As the age group increased there was an increase in the
prevalence of hypertension among Benghazi diabetic patients. Older subjects had a higher
percentage of those had hypertension. Likewise there were a greater percentage of subjects
who do not have hypertension among younger diabetics. The rate of hypertension increased
with age (P=0.001)(33).According to a study conducted in Gaborone City Council (GCC)
clinics, Gaborone, Botswana, the percentage of hypertensive patients among the DM
population increased to 70.9%(61.2% overall) in those who were older than 50 years. Older
age was associated with hypertension (P=0.00)(34). Another study conducted in Nigist Ellen
Mohamed Memorial Hospital Hosanna, Southern Ethiopia revealed that 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%Cl: 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(30). Another study conducted in Kuwait showed that hypertension-onset age is
higher in the diabetic population than in the non- diabetic population, with the difference
being most prominent in natives (36).

As a study conducted in Nigist Ellen Mohamed Memorial Hospital Hosanna, Southern
Ethiopia showed, 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
HTN as compared to unmarried subjects; and being married is among independent predictors
of HTN (p-value=0.000)(30).

Regarding to educational status a study conducted in Nepal revealed that Compared to those
who did not have any formal education, those who had completed primary education
(AOR=2.86, 95% CI1=1.52-5.36), secondary level education (AOR=3.96, 95% CI=2.05-7.66)
and higher education (AOR=7.61, 95% CI=3.59-16.16) were found to have greater odds of

developing hypertension(32). Another study conducted in Morocco also showed that Illiterate
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people were found to be at higher risk of hypertension compared to those with a high school
or college education (P<107) (32). llliterates were 1.5times [AOR=1.494, 95%Cl: 1.405-
5.510], grade 9-10 completes were 1.85times [AOR=1.846, 95%CI: 1.313- 10.886] and
college diploma graduates were about 2 times [AOR=1.993, 95%CI: 1.362-10.957] more
likely to have HTN as compared to first degree and above graduates (30).

In the case of occupational status 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 (30).

Considering residence Prevalence in urban areas was 2.88% (95% C1=1.85-4.48) while it was
1.83% in rural areas (95% CI=1.31-2.55) [23]. Rural residents were 54% (AOR=0.462,
95%Cl: 1.178-1.198, P=0.002) less likely to have HTN as compared to urban residents(30).
The lower the income, the less likely an adequate and varied diet and medications will be
used which increases the risk of developing hypertension [30]. From the total clients, 42.86%
had HTN among those earning average monthly income greater than or equal to 1051
Ethiopian Birr(30).

According to an observational study conducted in Kuwait, family history is established risk
factor for hypertension. As much as 47% of hypertensive patients have a family history of
diabetes and/or hypertension(36). Similarly a study conducted in China showed those
participants with Positive family history had a significantly higher prevalence of hyper-
tension (67.5%, 95% CI: 63.3-71.7) than those without (47.9%, 95% CI. 45.2-50.6), and
even among participants without hypertension, the blood pressure levels were higher with

positive family history(37).
2.2.2 Clinical factors

According to a study conducted in Gaborone City Council (GCC) clinics, Gaborone,
Botswana, hypertension was present in 41.2% of type 1 and 63.1% of type2 DM patients.
Type 2 DM had significant risk of hypertension(chi-square=6.9, df=2, P=0.032)(34).Another

study conducted in Morocco indicated that hypertension is associated with the duration of
diabetes. Duration of diabetes is positively associated with the severity of macro- and micro-
vascular complications, both of which contribute to the development of renal and/or
atherosclerotic hypertension(35). A study conducted in Morocco revealed that diabetics with
>10 years duration of diabetes were 2.87 times more likely to have chronic complications
including HTN [AOR = 2.87, 95% CI: (1.20, 6.88)] than <5 years duration of diabetes.

Additionally, Diabetic patients who did not monitored their blood sugar level were 15.22
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times more likely [AOR = 15.22, 95% CI: (3.07, 75.48)] having hypertension than those who

monitored their blood sugar level(35).
2.2.3 Behavioral Factors

A study conducted in Libya showed that among the self-reported physical activity
characteristics, activity level was associated (p<0.05) with the prevalence of hypertension
among Benghazi diabetic patients. The sedentary diabetic had greater percentage of
hypertension. Among those who were active, a higher activity level was associated with a
less prevalence of hypertension(33). A cross-sectional study carried out on 525 type 2
diabetics in three Moroccan regions showed that there is no significant association between
hypertension and smoking(35).According to a study conducted in Botswana Only 18.3 % of
hypertensive DM patients exercised, while 11.6% normotensive DM patients’ exercised,
there was no significant difference between the two groups (P-value=0.06) ( Exercise was
defined for the study as those exercising at least three Times a week for at least for thirty
minutes in each session). Only 4% of DM patients admitted to smoking and 3.1% to taking
alcohol(34).

2.2.4 Anthropometric Factors

According to a study conducted in Libya, BMI was associated (p < 0.05) with prevalence of
hypertension among Benghazi diabetic patients. Subjects classified as underweight according
to their BMI had the least percentage of having a hypertension. Nevertheless, even the normal
BMI group had subjects who were hypertensive (33). Another study conducted in Morocco
showed that obese and overweight patients have a higher risk of hypertension than ones with
normal BMI (35). A study conducted in Botswana showed that 27.2% of the DM patients
were overweight and 56.4%obese.The mean BMI for those who have hypertension was 31.7
(SD=6.2) while for DM patients who are normotensive were 30.8 (SD=6). Although there
was no difference in mean BMI in normotensive and hypertensive DM patients (P-
value=0.21), hypertension was strongly associated with overweight (P=0.00039) and obesity
(P=0.0004) (34). Another study in Kuwait revealed that the higher the BMI, the lower the onset
age: mean diabetes-onset age for the class Il obese category is lower by 8.2 years (95% CI 5.2-11.2;

P, 0.001) than that for the normal BMI category. At a given BMI, males have earlier onset of diabetes
than females (36).



2.3 Conceptual Framework
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Figure 1 Conceptual Framework of prevalence of HTN and associated factors among adult
DM patients in DTGH, Northwest Ethiopia, 2019 (Developed after reviewing different

related literatures).




2.4 Significance of the Study
Nowadays, the global community is suffering from different non communicable diseases.

Hypertension and Diabetes mellitus are among these non-communicable diseases. Since there
are limited studies in the study area this study will have potential to assess the prevalence of
hypertension and associated factors of hypertension among DM patients. The finding from
this study will have its own contribution for evidence based communication and decision
making for different organizations (stake holders) at different levels by revealing the
magnitude of hypertension and its associated factors among DM patients. Currently as many
literatures show in different areas of the world, the burden of non-communicable diseases,
especially hypertension among diabetes is increasing from time to time. To confirm this fact
in the study area and to take appropriate measures the study will play its own role. It will also

provide base line information for future studies.

The community of DTGH, especially those working at chronic outpatient follow up will use
the information from this study to increase and update their knowledge regarding the
prevalence of hypertension and associated factors among adult DM patients and to provide
quality care for their patients or clients. In addition, result from this study will help health
service managers, policy makers and other stake holders in planning and provision of quality
care of Hypertension and DM patients and/or clients. This study finding is also expected to be
used by Regional, national and international governmental and nongovernmental health and

health related organizations as well as other stake holders.
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Chapter Three: Objectives

3.1 General Objective
> To assess the prevalence of hypertension and associated factors among adult diabetes

patients in DTGH, Debre Tabor, Ethiopia, 2019.

3.2 Specific Objectives
» To assess the prevalence of hypertension among adult diabetes patients in DTGH,
Debre Tabor, Ethiopia, 2019.

» To identify associated factors of hypertension among adult diabetes patients in
DTGH, Debre Tabor, Ethiopia, 2019.
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Chapter Four: Methods and materials

4.1 Study area and period
The study was conducted in Debre Tabor general hospital which is in the town of Debre

Tabor, the administrative center of South Gondar zone. It is located 667km Northwest of
Addis Ababa, the capital of Ethiopia and 103 km away from Bahir Dar, the capital of Amhara
region. Debre Tabor is a town and a Woreda in north-central Ethiopia. Located in the Debub
Gondar Zone of the Amhara Region of Ethiopia, about 100 kilometers southeast
of Gondar and 50 kilometers east of Lake Tana, this historic town has a latitude and longitude
of 11°51'N 38°1'E / 11.850°N 38.017°E with an elevation of 2,706 meters (8,878 ft) above
sea level. The presence of at least 48 springs in the area contributed to the development of
Debre Tabor(38).

Debre Tabor town consists of one general hospital (DTGH), three public health centers, three
medium private clinics and many drug stores. The Hospital comprises of outpatient
departments including chronic disease follow up, ophthalmology, emergency, delivery,
laboratory, psychiatry, pharmacy, x-ray, physiotherapy, radiology and other services. It also
provides inpatient medical, surgical, pediatrics, gynecological and obstetric services.
Currently, the hospital has a catchment population of about 2.3 million people in the zone and
nearby districts (22). The study was particularly conducted in the chronic outpatient follow
up department which gives medical service for different types of chronic diseases including
DM, hypertension, asthma, Rheumatoid arthritis, heart diseases, seizure and others. It was
known that 456 adult DM patients/clients aged 18 years and above had follow-up in the study
area. The study period was from March 4 to April 15/2019 among adult (aged 18 years and

above) diabetes mellitus patients.

4.2 Study Design
Hospital based cross sectional study design was conducted.

4.3 Populations

4.3.1 Source Population

All diabetes mellitus patients aged 18 years and above who had follow-up in DTGH chronic

outpatient follow up department were the source population.
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4.3.2 Study population

All diabetes mellitus patients aged 18 years and above who had follow up in DTGH chronic
outpatient follow up department from March 4 to April 15/2019 who fulfilled the inclusion

criteria were the study population.

4.3.3 Study unit

DM Patient or client was the study unit.
4.4 Eligibility Criteria
4.4.1 Inclusion criteria

All adult (18years and above)diabetes mellitus patients who had follow up at least once in the

study area during the study period were included.

4.4.2Exclusion criteria

» DM Patients who were critically ill (two patients) and unable to communicate or
difficult to measure their anthropometric measurements (two patients) during the data
collection period were excluded.

> DM patients recently transferred-in (one patient) and had not important profiles like
onset of DM were excluded.

» DM Pregnant women (one pregnant) were excluded.
4.5 Sample size determination and Sampling Technique

4.5.1 Sample size determination

Sample size was determined for both objectives separately. For the first objective sample size
was calculated using single population proportion formula based on the following
assumptions. The prevalence of hypertension among DM patients (P), which is 55%, was
taken from the study done on Prevalence of Hypertension among Patients with Type 2
Diabetes Mellitus and Its Socio Demographic Factors in Nigist Ellen Mohamed Memorial
Hospital Hosanna, Southern Ethiopia(30), Z-value of 1.96 at 95% confidence interval (CI)

and margin of error (d) 5%.
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The minimum sample size was calculated as follows:

N _(Za/2)?*[p(1-p)]
- !

Where, n = Sample size
P = prevalence of hypertension = 0.55
Z0/2 = Critical value =1.96

d = Precision (marginal error) =0.05

_ (1.96)2[0.55(0.45)]
a (0.05)2

n=380" since the source population (N) was less than 10,000 = 456correction/adjustment

n 380
14+(n/N)~ 1+(380/456)

formula was used Nf = - 206.5 =207. Adding a 10 % non-response rate

gave the required minimum sample size 228.

For the second objective, “Epi info version 7” software for the determination of sample size
was used. Factors associated with hypertension and respective parameters were obtained from
study conducted in Morocco(35). In addition, two sided confidence level, 80% power, 5%

significance level were used to calculate sample size for each associated factor as follows.

Table 1: Calculated sample size for associated factors of hypertension among DM patients in
DTGH, Debre Tabor, Ethiopia 2019

Associated Ratio % of outcome in AOR | Calculated

factors (unexposed: unexposed group sample size
exposed) (Fleiss w/CC)

Age 0.17 34.62 7.26 | 82

(>60 years)

BMI(30-35 0.51 33.33 3.09 |130

Kg/m?)

DM  Duration | 0.73 45.83 2.57 | 168

(5-10 years)
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From both objectives the first one provided maximum sample size i.e.228. Therefore the final

sample size allocated for this study was 228 subjects.

4.5.2 Sampling technique

Systematic random sampling method was used to select 228 subjects from a total of 456
diabetic patients in chronic outpatient follow-up unit of DTGH. The sampling fraction was
calculated as dividing the final sample size by the total source population. n#N = 228/456=
1/2, therefore the sample interval K was 2. Starting from the first day of data collection the
first study participant was selected by SRS (lottery method) from 1 and 2, number 2 was
raised and then every other or second patient was selected until the sample size(228) was

completed.
4.6 Data collection procedures (instruments/tools and techniques)

4.6.1 Data collection instruments/tools

Data was collected by using a structured interviewer administered questionnaire and
observational format or checklist. The questionnaire was adapted from WHO step wise
approach for surveillance of NCD risk factors(39) and combination of different related
Literatures(3,8,10,23,30,31,33,35,40-42). Three trained nurses were conducted the interviews

and necessary measurements using observation format.

4.6.2 Data collection technigues

Data were collected through face to face interview of the study participants and observation
of the measurements for BP, weight and height and individual folders or cards for FBS,
presence or absence of other chronic diseases. Blood pressure was measured at sitting
position two times after the patient had taken a minimum of five minutes rest since the
reaching of the unit. The two measurements had a gap of at least five minutes, recorded and
the average of the two BP records was taken for analysis. Weight was measured using a
standard weight scale in Kgs approximated to the nearest 0.1Kg reading by leveling at zero
for each subject prior to measuring with bare foot and light clothing. Height was measured

using a standard height measurement scale in meters with upright standing position and was
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approximated to the nearest 0.1cm reading.BMI was calculated as (weight (Kg)/height
(m)?.and classified as underweight (<18.5), normal (18.5_24.99), overweight (25_29.99) and
obese (30-35), in addition it was also classified as <25 and > 25Kg/m?(43). Patient (client)
records (charts) were used to take some important variables like fasting blood glucose level
and presence/absence of other chronic diseases in addition to hypertension and diabetes

mellitus.
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4.7 Study variables

4.7.1 Dependent Variable

» Hypertension status(Yes/No)

4.7.2 Independent Variables

Socio-demographic variables

>

V V V V V V V V

Sex

Age

Residence

Occupation

Marital status

Household income

Educational level

Religion

Family history of DM and/or HTN

Behavioral variables

>

YV V V

Smoking

Physical activity
Alcohol consumption
Khat chewing

Habit of diet

Anthropometric variables

> Weight
> Height
> BMI
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Clinical variables

>
>
>

Duration of DM

Type of DM

Presence or absence of Other chronic
diseases

Blood glucose level(FBS level)



4.8 Operational definitions
HTN; a study participant was classified as hypertensive if the average SBP/DBP was>140/90mmHg
and/or taking anti-hypertensive drug.

Average Monthly income; for those who earn their income other than in cash(in crop, animal breeding
and others),first they were asked how much they produce per year and was changed in to monthly income
in ETB then it was classified as:

High level; those with average monthly income of > 3000 ETB.

Medium level; those with average monthly income of 1970 2999 ETB.

Low level; those with average monthly income of <1970 ETB.

DM duration: the duration of DM was calculated as age at data collection minus age at onset of DM.

Alcohol drinking; a study participant was considered as drinker if he/she consumed at least one bottle of
beer, or one tin of local “tela”, or one cup of local “areki” (8-13 ml of ethanol) daily.

Current smoker; someone who has smoked greater than 100 cigarettes in his/her life time and has smoked
in the last 28 days.

Previous smoker; someone who has smoked greater than 100 cigarettes in his/her life time but hasn’t
smoked in the last 28 days.

Nonsmoker: A study participant was considered as non-smoker if he/she took no/less than 100 cigarettes
in his/her lifetime.

Food consumption frequency: different food items were asked and classified as frequently for those
who consumed three days or more per week and not frequently for those who consumed less than three
days per week.

Physical activity; the subject’s physical activity was classified as high, moderate and low

High; a) Vigorous-intensity activity on at least 3 days achieving a minimum total physical activity of at
least 1500 min/week OR

b) 7 or more days of any combination of walking, moderate-intensity or vigorous intensity activities
achieving a minimum total physical activity of at least 3000 min/week

Moderate; a) 3 or more days of vigorous-intensity activity of at least 20 min per day OR
b) 5 or more days of moderate-intensity activity and/or walking of at least 30 min per day OR

c) 5 or more days of any combination of walking, moderate-intensity or vigorous intensity activities
achieving a minimum total physical activity of at least 600 min/week.
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Low; Low is the lowest level of physical activity. Those individuals who were not meet the criteria for
moderate and high were considered.

4.9 Data quality management
Data quality was assured by developing assessment tools adopted from WHO stepwise approach of NCD

for developing countries(44),from scientific journals(3,8,10,23,30,31,33,35,40,41) and from Joint National
Committee 8 of hypertension guideline algorithm(42). The English version questionnaire was translated
to Ambharic version for interviewing and back to English after data collection. Two days training of data
collectors (three BSc nurses) and one supervisor(Health officer) about the aim of the study, on the ways of
data collection and how to measure, observe and record readings before data collection was undertaken.
Pretest on 10% (23 subjects) of the sample population was conducted at Felege hiwot referral hospital and
amendment of the questionnaire and checklist was done. Guidelines and protocols for measuring blood
pressure were used. Repeated measuring of BP was undertaken and the data collected were checked for

completeness before entry.

4.10 Data entry, processing and analysis
After coding and checking for completeness and consistency, data were entered into Epi-data Version

4.4.1and then were exported to SPSS version 20 for further analysis. First frequency distributions of socio
demographic and behavioral characteristics of study subjects were explored and descriptive statistics were
used to summarize and present the information in the form of mean, median, percentages and tables with
95% confidence intervals for prevalence estimates. A binary logistic regression model with backward
likelihood ratio procedure was used to examine factors associated with Hypertension among the study
participants. Variables which showed association with dependent variable in the bivariate analyses at
P<0.25were entered into multivariate logistic regression model. Multiple binary logistic regression
analysis was used to examine the association between independent variables and hypertension adjusting
for other potential confounders. A p value of less than 0.05 was used to define statistical significance.
Both crude and adjusted odds ratio were presented with a 95% confidence interval.

The Hosmer—Lemeshow goodness-of-fit and Omnibus tests of model coefficients tests with enter
procedure was used to test for model fitness. The explanatory variables were tested for multi-co linearity
before entering them into the multivariable model, using the variance inflation factor(The maximum VIF
was 1.65).

19



4.11 Ethical Consideration
The study proposal was approved by institutional review board (IRB) of Jimma University. Formal

support and ethical letters were obtained from IRB of Jimma University and was given to DTGH
administrator office; and in turn the office wrote permission letter to chronic disease follow up clinic.
Informed consent was obtained from concerning administrative body of the hospital. Oral informed
consent was obtained from each study participant and confidentiality was assured by data collectors and
supervisor. In addition patients’ identifiers like medical registration numbers were excluded during the
analysis. For those with average BP > 140/90mmHg, antihypertensive medication and follow up was
started according to the decision of the physicians working in the department while for those with pre-
hypertension stage they were told to apply life style modifications like regular physical exercise, diet

adjustment and cessation of alcohol consumption.

4.12Dissemination Plan
The findings of this study will be presented to Jimma University Department of Epidemiology, and then

disseminated to Jimma university Epidemiology department, South Gondar Zone Health Department,
DTGH and other concerned governmental and nongovernmental organizations working on NCDs.
Conditions will be adjusted as much as possible to present it in various seminars and workshops and for

publication on peer reviewed reputable journal.
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Chapter Five: Results

5.1 Socio-demographic characteristics of diabetes patients.
Complete data were collected from 228 study participants with 100% respondent rate. The mean age of

the respondents was 45.8, 95% CI [43.7-47.9] (£16.5SD) years with the age ranges between 18 and 89
years. More than half, 121(53.1%) of the participants were males. Among the respondents, 55(24.1%)
joined/complete higher education whereas 42(18.6%) of them were unable to read and write. More than
half (63.2%) of study participants were urban residents. The mean (SD)monthly income of the household
of the respondents was 3013.1(2549.5) ETB with 450 minimum and 21500 maximum with 95% CI
[2682.8-3347.7]and 84(36.8%) were earned more than or equal to 3000 ETB(Table2).

Table 2: Socio-demographic characteristics of Diabetes clients in Debre Tabor General Hospital, 2019

Variable Category Total HTN COR [95%CI] P-value
(%)) Yes (%) | No (%)

Age 18-40 92(40.4) |37(40.2) |55(59.8) |1*

Category | 41-60 93(40.8) | 59(63.4) |34(36.6) | 2.6[1.4,4.7] 0.002%*
>60 43(18.9) | 26(60.5) | 17(39.5) | 2.3[1.1,4.8] 0.03%*

Sex Male 121(53.1) | 67(55.4) | 54(44.6) | 1.2[0.7,2.0] 0.55
Female 107(46.9) | 55(51.4) | 52(48.6) |1

Residence | Urban 144(63.2) | 88(61.1) |56(39.9) |2.3[1.3, 4] 0.003**
Rural 84(36.8) | 34(40.5) |50(59.5) |1

Marital Single 44(19.3) | 16(36.4) |28(63.6) |1

status Married 151(66.2) | 84(55.6) | 67(44.4) | 2.2[1.1,4.4] 0.026**
Separated/Divor | 33(14.5) | 22(66.7) |11(33.3) |3.5[1.4,9.1] 0.01**
ced/ Widowed

Religion Ortho. Christian | 212(93) | 112(52.8) | 100(47.2) | 1
Muslim 12(5.3) | 7(58.3) |5(41.7) |1.3[0.4,4.1] 0.71
Others*** 4(1.7) 3(75) 1(25) 2.7[0.3, 26.2] 0.4
Total 121(53.1) | 107(46.9) | 228(100)
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Table 2: continued... Socio-demographic characterstics of Diabetes clients

Variable Category Total (%) | HTN COR[ 95%Cl] P-Value
Yes (%) No (%)
Educational | Illiterate 42(18.4) | 22(47.6) |20(52.4) |1
status Read and write | 22(9.6) 14(63.6) | 8(36.4) 1.3[0.6, 2.9] 0.57
Primary school 54(23.7) 27(49.1) 28(50.9) 0.8[0.4, 2] 0.82
Secondary/pre. 55(24.1) 27(50) 27(50) 0.9[0.4, 1.9] 0.75
Higher education | 55(24.1) | 32(58.2) | 23941.8) | 1.6[0.6, 4.6] 0.39
Occupation | Gov. employee | 38(16.7) 22(57.9) 16(42.1) 1*
Private 32(14.1) |22(68.8) |10(31.2) | 1.6[0.6,4.3] 0.35
Farmer 70(30.7) |37(52.9) |33(47.1) |0.8[0.4,1.8] 0.62
Merchant 51(22.4) |28(54.9) |23(45.1) |0.9[0.4,2.1] 0.78
Student 28(12.3) |11(39.3) |17(60.7) | 0.5[0.2,1.3] 0.14**
Others***=* 9(3.9) 2(22.2) 7(77.8) 0.2[0.04, 1.1] 0.07**
Average >=3000 ETB 84(36.8) |54(64.3) |30(35.7) |1.123[0.57,2.213]|0.74
monthly 1970-2999 53(23.2) |26(49.1) |27(50.9) |2.1[1.144,3.855] |0.02**
income <1970 91(39.9) |42(46.2) |49(53.8) |1
Family DM | Yes 81(35.5) |48(59.3) |33(40.7) | 1.4[0.8,2.5] 0.19%*
history No 147(645) | 74(50.3) | 73(49.7) |1
Family HTN | Yes 50(21.9) | 38(76) 12(24) 3.5[1.7,7.2] 0.001**
history No 178(78.1) |84(47.2) |94(52.8) |1
Total (%) 228(100) | 122(53.5) | 106(46.5)

Key: *=Reference, ** = From socio-demographic variables in the bivariate logistic regression, Age,

marital status, Occupation, Average monthly income of the household, Residence, Family history of DM

and Family history of HTN were candidates for the final model (P<0.25).

*** = 2 Protestants and 2 Adventists,**** = 3 house wives, 2 daily laborers and 4 retired.
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5.2 Clinical and anthropometric characteristics of diabetes patients
Majority of the clients 190(83.3%) had experienced DM for less than or equal to five years and most of

them 151(66.2%) were not able to control their FBS. The mean DM duration and FBS of the clients
were3.47 years (£2.36 SD) and 166.54 mg/dl (+74.05SD) respectively. Forty (17.5%) of the study
participants were experienced other non-communicable diseases, excluding hypertensive patients (Table
3).The mean weight and height of the respondents were 64.03(+10.05 SD) Kg and 1.64(4+0.08 SD) m
with 95% CI. [62.64-65.35, 1.63-1.65] respectively. The mean BMI was 23.89(+3.36 SD) with 95% ClI
[23.39-24.33]. More than half (58.8%) of the clients had normal BMI.

Table 3: Clinical and anthropometric characteristics of diabetes patients in Debre Tabor Hospital, 2019

Variable Category Total (%) | HTN COR 95%CI P-Value
Yes (%) No (%)
DM Type Type | 112(49.1) | 56(50) 56(50) 1*
Type Il 116(50.9) | 66(56.9) 50(43.1) 1.3[0.8, 2.2] 0.29
DM <=5 years 190(83.3) | 94(49.5) 96(50.5) 1
Duration >5 years 38(16.7) | 28(73.7) 10(26.3) | 2.9[1.3,6.2] 0.008**
FBS controlled 151(66.2) | 29(37.7) |48(62.3) |1
Not controlled 77(33.8) 93(61.6) 53(38.4) 2.7[1.5,4.7] 0.001**
Other Yes 40(17.5) | 32(80) 8(20) 4.4[1.9,9.9] 0.000**
NCD*** No 188(82.5) | 90(47.9) 98(52.1) 1
Weight <50 kg 19(8.3) 4(21.1) 15(78.9) 1
50-70 kg 155(68) 77(49.7) 78(50.3) | 3.7[1.2,11.7] 0.025**
>70 kg 54(23.7) | 41(75.9) 13(24.1) | 11.8[3.3, 42] 0.000**
Height <15m 6(2.6) 2(33.3) 4(66.7) 0.2[0.03, 1.6] 0.13**
1.5-1.75m 208(91.2) | 110(52.9) |96(47.1) | 0.4[0.1,1.5] 0.19%*
>1.75m 14(6.2) 10(71.4) | 4((286) |1
BMI (kg/m? | <25 145(63.5) | 65(44.8) 80(54.6) |1
>=25 83(36.5) | 57(68.7) 26(31.3) | 2.698[1.529,4.76] | 0.001**
Total (%) 228(100) | 122(53.5) | 106(46.5)

*=Reference, **= from clinical and anthropometric variables in the bivariate logistic regression DM
duration, FBS, other NCDs and BMI were candidates for the final model (P<0.25). *** =16 CHD, 18
CKD 2 Cancer, 5 Asthma, 2 COPD 5 GTCS and 2 RA.
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5.3 Behavioral characteristics of diabetes clients
Majority 197(86.4%) of the respondents were nonsmokers, 136(59.6%) alcohol drinkers, 8(3.5%) chat

chewers, 104(45.6%) of them exercised low physical activity level (Table 4). One hundred sixty three
(71.5%) were using saturated oil frequently for food, 69(30.3%) used fatty foods like meat frequently,
111(48.7%) ate sugar and sweets frequently, 52(22.8%) were frequently eating fruits and 143(62.7%)
were eating vegetables frequently. Among the respondents majority (86.8%) of them were adding salt to
their food frequently, among whom 56(24.6%), 124(54.4%) and 48(21.1%) of them had thought that they

consume much, just right amount and little salt or salty sauce respectively.

Table 4: Behavioral characteristics of diabetes clients in DTGH, April 2019

Variable Category Total (%) | HTN COR[ 95%Cl] P-Value
Yes (%) No (%)
Alcohol Yes 136(59.6) | 78(57.4) 58(42.6) | 1.5[0.9, 2.5] 0.16**
drinker No 92(40.4) | 44(47.8) 48(52.2) |1
Smoking Current smoker 8(3.5) 6(75) 2(25) 4.9[1.6, 14.9] 0.005**
Previous smoker 23(10.1)) | 19(82.6) 4(17.4) 3.1[0.6, 15.7] 0.17**
Non smoker 197(86.4)) | 97(49.2) 100(50.8) | 1
Khat chewer | Yes 8(3.5) 5(62.5) 3(37.5) 0.7[0.2, 2.9] 0.6
No 220(96.5) | 117(46.8) | 103(53.2) | 1
Eat frequently 163(71.5) | 100(61.3) | 63(38.7) | 3.1[1.7,5.7] 0.000**
saturated oil | Not frequently 65(28.5) | 22(33.8) |43(66.2) |1
Eat fatty frequently 69(30.3) | 40(58) 29(42) 1.3[0.7, 2.3] 0.374
foods Not frequently 159(69.7) | 82(51.6) 77(484) |1
Fruit frequently 52(22.8) | 15(28.8) 37(71.2) |1
consumption | Not frequently 176(77.2) | 107(60.8) | 69(39.2) | 3.8[1.9, 7.5] 0.000**
Vegetable frequently 143(62.7) | 57(39.9) 86(60.1) |1
consumption | Not frequently 85(37.3) | 65(76.5) 20(23.5) | 4.9[2.7,8.9] 0.000**
Eat sugar Frequently 111(48.7) | 71(64) 40(36) 2.3[1.3, 3.9] 0.002**
and sweets | Not frequently 117(51.3) | 51(43.6) 66(56.4) |1
Add saltto | frequently 198(86.8) | 115(58.1) | 83(41.9) | 4.6[1.9,11.1] 0.001**
food Not frequently 30(13.2) | 7(23.3) 23(76.7) |1
Salt Much 56(24.6) | 39(69.6) 17(30.4) | 2.5[1.3,4.7] 0.006**
consumption | Little 172(75.4) | 83(48.3) 89(61.7) |1
Physical High 31(13.6) | 4(12.9) 27(87.1) |1
activity Medium 93(40.8) | 30(31.6) 65(68.4) | 3.1[1.1,9.7] 0.05**
level Low 104(45.6) | 88(86.3) 14(13.7) | 42.4[12.9,139.7] | 0.000**
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** = From behavioral variables in the bivariate logistic regression Smoking habit, Alcohol drinking,
eating saturated oil, Eating sugar and sweets, Eating fruits, Eating vegetables and Adding salt to food were
candidates for the final model (P<0.25). Since physical activity had wide confidence interval it was not

entered into the final model because it disturbed other important variables.

5.4 Prevalence of Hypertension
The mean systolic and diastolic blood pressure of the study participants was 124.0lmmHg (418.84SD)

and 78.29mmHg (+11.39SD) respectively. Among the study participants 10(4.4%) were stage Il HTN
(SBP>=160mmHg) based on their systolic blood pressure and 16(7%) were stage Il HTN based on their
diastolic blood pressure (DBP>=100mmHg) (Table 5)

The overall prevalence of hypertension among diabetes mellitus clients in this study was 122 (53.5%) with
95% CI [47.7%- 60.2%)].

Table 5: Blood pressure status of diabetes patients in Debre Tabor General Hospital, 2019.

Variable Category Frequency(n=228) | Percent (100%)
SBP Stage 11 HTN(>=160) 10 4.4
(mmHg) | Stage | HTN(140-159) 67 29.4
Pre HTN(120-139) 69 30.3
Normal(<120) 82 36
DBP Stage Il HTN(>=100) 16 7
(mmHg) | Stage | HTN(90-99) 49 215
Pre HTN(81-89) 73 32
Normal(<80) 90 39.5
HTN Yes 122 53.5
No 106 46.5
New HTN | Yes 59 26.3
No 169 73.7
Total 228 100

5.5 Independently associated factors of Hypertension
Multivariable logistic regression model was fitted to identify independently associated factors of

hypertension among DM patients at P<0.05. Accordingly residence, family history of hypertension,
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duration of diabetes mellitus, fasting blood sugar, eating saturated oil, fruit consumption, and vegetable

consumption, salt addition to food and body mass index were independently associated factors of

hypertension among adult diabetes patients

Table 6: Multivariate Logistic Regression analysis of factors associated with hypertension among diabetes

patients in Debre Tabor General Hospital, 2019

Variable Category Hypertension status | COR[95%CI] | AOR[95%CI]
Yes(%) No (%)
Age 18-40 37(40.2) |55(59.8) | 1* 1
41-60 59(63.4) | 34(36.6) | 2.6[1.4,4.7) 2.9[0.9, 8.2]
>60 26(60.5) | 17(39.5) | 2.3[1.1,4.8] 1.8[0.5, 6]
Residence Urban 88(61.1) | 56(38.9) | 2.3[1.3,4] 3.2[1.1,9.7]**
Rural 34(40.5) |50(59.5) |1 1
Marital status Single 16(36.4) | 28(63.6) |1 1
Married 84(55.6) | 67(44.4) | 2.2[1.1,4.4] | 2.3[0.4,12.6]
Separated/divorced/wid | 22(66.7) | 11(33.3) | 3.5[1.4,9.1] 3.8[0.5, 26.8]
owed
Occupation Gov. employee 22(57.9) |16(421) |1 1
Private 22(68.8) | 10(31.2) | 1.6][0.6, 4.3] 0.8[0.2, 4.1]
Farmer 37(52.9) |33(47.1) | 0.8[0.4,1.8] | 0.7[0.1, 4.0]
Merchant 28(54.9) | 23(45.1) | 0.9[0.4,2.1] | 0.7[0.2, 2.8]
Student 11(39.3) | 17(60.7) | 0.5[0.2, 1.3] 2.4[0.3, 20.1]
Others 2(22.2) 7(77.8) | 0.2[0.04,1.1] | 0.4[0.02,7.5]
Family DM Yes 48(59.3) | 33(40.7) | 1.4[0.8, 2.5] 0.5[0.2,1.2]
history No 74(50.3) | 73(49.7) | 1 1
Family HTN Yes 38(76) 12(24) | 35[1.7,7.2] |4.3[1.4,13.3]**
history No 84(47.2) | 94(52.8) |1 1
Average house High(>=3000) 54(64.3) | 30(35.7) | 1.1[0.6,2.2] 1.4[0.5, 3.9]
hold Medium(1970-2999) 26(49.1) | 27(50.9) | 2.1[1.1,3.9] 1.1[0.4, 3.0]
Income(ETB) Low(<1970) 42(46.2) | 49(53.8) |1 1
DM duration <=5 Years 94(49.5) | 96(50.5) |1 1
>5 Years 28(73.7) | 10(26.3) | 2.9[1.3,6.2] 5.8[1.8, 18.5]**
FBS (mg/dl) Controlled (<=130) 29(37.7) | 48(62.3) | 1 1
Not controlled (>130) | 93(61.6) | 53(38.4) | 2.7[1.5,4.7] | 4.2[1.7, 10]**
Other NCDs Yes 32(80) 8(20) 4.4[1.9,9.9] 2.2[0.7, 6.8]
No 90(47.9) |98(52.1) |1 1
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Table 6 continued...Multivariate Logistic Regression analysis of factors associated with hypertension

among diabetes patients in Debre Tabor General Hospital, April 2019

Variable Category hypertension COR [95% CI] | AOR [95% CI]
Yes (%) | No (%)

Smoking Current smoker 6(75) 2(25) 49[1.6,14.9] |0.6[0.1,9.2]
Previous smoker 19(82.6) |4(17.4) 3.1[0.7,15.7] | 0.6[0.1, 3]
Non smoker 97(49.2) | 100(50.8) |1 1

Alcohol drinker | Yes 78(57.4) | 58(42.6) 1.5[0.9, 2.5] 0.9[0.3, 2.7]
No 44(47.8) |48(522) |1 1

Saturated oil Frequently 100(61.3) | 63(38.7) 3.1[1.7,5.7] 3.2[1.2,8.7]**

consumption Not frequently 22(33.8) | 43(66.2) 1* 1

Sugar and sweets | Frequently 71(64) 40(36) 2.3[1.3,3.9] 1.6 [0.6, 3.9]
Not frequently 51(43.6) | 66(56.4) 1 1

Fruits Frequently 15(28.8) | 37(71.2) 1 1

consumption Not frequently 107(60.8) | 69(39.2) | 3.8[1.9,7.5] 2.5[1.1,9.9]**

Vegetables frequently 57(39.9) | 86(60.1) 1 1

consumption Not frequently 65(76.5) | 20(23.5) |4.9[2.7,8.9] 6.8[2.7,17.0]

Add salt to food | Frequently 115(58.1) | 83(41.9) |4.5[1.9,11.1] |3.6[1.2,12.8]**
Not frequently 7(23.3) 23(76.7) 1 1

BMI(Kg/m?) <25 65(44.8) | 80(54.6) |1 1
>=25 57(68.7) | 26(31.3) |2.7[1.5,4.8] 2.9[1.2, 6.7]**

1* = Reference, ** = significantly associated

Urban residents were about 3.2 times (AOR = 3.244[95% ClI, 1.081, 9.738], P = 0.036) more likely to be

hypertensive as compared to rural resident subjects. Study subjects who were having family history of
hypertension were about 4.3 times (AOR = 4.255, 95%CI [1.359, 13.327] P = 0.011) at increased risk of
hypertension as compared to their counterparts. Study subjects who experienced diabetes mellitus for
more than five years were about 5.8 times (AOR = 5.838, 95% CI [1.845, 18.474], P = 0.003) at increased

risk of hypertension as compared to those experienced for less than five years.
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Study participants who were not controlled (FBS>130mg/dl) their FBS were 4.2 times (AOR = 4.158,
95%CI [1.731, 9.988], P = 0.001) at increased risk of hypertension as compared to patients with controlled
FBS (< 130mg/dl). Study participants who consumed saturated oil frequently were about 3.2 times (AOR
=3.195, 95% CI [1.174, 8.698], P = 0.023) at increased risk of hypertension as compared to their counter
parts. Study subjects who consumed fruits not frequently were 2.5 times (AOR = 2.523, 95% CI [1.011,
6.985], P =0.028) more at risk of hypertension as compared to those who consumed frequently. Study
subjects who consumed vegetables not frequently were 6.8 times (AOR = 6.829, 95%CI [2.738, 17.036],
P<0.001) at increased risk of hypertension as compared to those who consumed frequently. Study subjects
who were in the practice of adding salt frequently to their food were 3.6 times (AOR = 3.641, 95%ClI
[1.167, 12.831], P = 0.041) at increased risk of hypertension as compared to those who practiced in adding
not frequently. Study participants with body mass index of greater than or equal to 25 Kg/m? were about 3
times (AOR =2.881, 95%CI [1.237,6.714], P = 0.014) more at risk of hypertension as compared to those
with body mass index of less than 25 Kg/m? (Table 6 ).
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Chapter Six: Discussion
The overall prevalence of hypertension among diabetes mellitus clients in this study was 53.5%.This

result is almost consistent with a study conducted on the prevalence of hypertension among T2DM clients
in Hosanna, Nigist Ellen Mohamed memorial Hospital, Southern Ethiopia which was 55%, 54.2% in
Benin City, Nigeria, 55.35% and in Thailand (55.35%) (6,30,45). But it was lower than studies conducted
in Iraq diabetic patients for the prevalence and control of hypertension, a prospective cohort study with a
definition of hypertension in diabetic patients was confirmed if systolic BP was equal or more than 130
mmHg and or diastolic BP equal or more than 80 mmHg was 89.6%, in Amritsar 86.6% (88.2 % and
84.7% in diabetic males and females, respectively), in Benghazi, Libya 85.6%, 70.4% in Morocco and
61.2% in Gaborone City Council clinics, Botswana, Akaba Southern Jordan(76%) and Jordan(72.4%)
(31,33-35,41,46,47) and slightly higher (46.5%) than a study conducted in Jimma University Specialized
Hospital(48).This difference may be due to the life style and socio-demographic differences of the study
participants among different regions of the world. The variety use of hypertension definition in diabetic

patients may also another reason for the difference.

Of the total 122 hypertensive diabetic patients in this study 60(49.2%) of them were newly diagnosed
during the study period, this result is consistent with studies conducted in Nigist Ellen Mohamed
memorial Hospital, Hosanna, Southern Ethiopia and Irag showed that half and 45.3% of the patients who
were hypertensive were diagnosed during the study period respectively, where as in Morocco, of 371
hypertensive patients 38.8% of them were not aware of having hypertension at the time of the
study(30,31,35).This may be due to infrequent screening of hypertension among DM patients and/ or the

increase incidence of HTN from time to time.

In this study factors independently associated with hypertension were being urban in place of residence,
having family history of hypertension, suffering from overt DM for more than five years, not controlled
FBS(>130mg/dl), not frequently consuming fruits, not frequently consuming vegetables, frequently
adding salt to food and BMI of more than 25Kg/m? Urban residents were about 3.2 times more likely to be
hypertensive as compared to rural residents which is consistent with a study conducted in Nigist Ellen
Mohamed Memorial Hospital, Hosanna, southern Ethiopia that revealed rural residents were less likely to
have hypertension as compared to urban residents (30).This may be due to the fact that most of the time
urban residents practiced sedentary way of life and their habit of diet might not be diversified. Family

history of hypertension was among the independently associated factors of hypertension in this study,
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showed that Study subjects who were having family history of hypertension were 4.3 times at increased
risk of hypertension as compared to their counterparts. This result is consistent with studies conducted in
Kuwait, China, Botswana and Jigjiga, Ethiopia(8,34,36,37). This implies that genetics is an important risk
factor of hypertension. Study subjects who experienced diabetes mellitus for more than five years were 5.8
times at increased risk of hypertension as compared to those experienced for less than five years.
Therefore DM duration of the client was among independently associated factors of hypertension in this
study which was similar with studies conducted in Iragq, Morocco and Libya. Years of DM duration were
associated with the prevalence of hypertension among diabetic patients, Hypertension was less prevalent
among subjects who had the least duration of DM(31,33,35).The possible explanation for this may be as
the duration of diabetes increases, complications become more worsen which leads to hypertension. Study
participants who were not controlled (FBS>130mg/dl) their FBS were 4.2 times at increased risk of
hypertension as compared to patients with under control of FBS (< 130mg/dl).Study participants with
body mass index of greater than or equal to 25 Kg/m2 were about 3 times more at risk of hypertension as
compared to those with body mass index of less than 25 in this study which was similar with a study
conducted in Iraq that identified BMI was among the factors independently associated with hypertension;
BMI >25Kg/m? were 5 time more at risk for hypertension than those with BMI less than 25 Kg/m?.
Similarly, in a cross-sectional population based study in Jigjiga Town, Somali, Ethiopia those who had
BMI > 25 were two times more likely to be hypertensive when compared to those who had BMI less than
25as well as in a hospital based study in Bahir Dar Felege-Hiwot Referral hospital, Peoples of BMI >=25
were 4.79-folds more likely to develop hypertension than underweight individuals(8,23,31,35).The
possible explanation for this is when an individual becomes obese he/she will have excess bad cholesterol
in blood vessels and it makes narrow blood vessels and progressively the person develop hypertension due
to hormonal effects. Sodium retention, plasma rennin activity, angiotensinogen, angiotensin Il and
aldosterone values display significant increase during obesity and additionally insulin resistance and

inflammation may promote an altered profile of vascular function and consequently leads to hypertension.

The limitation of this study may be the design can’t identify which comes first hypertension or exposure
factors and unable to show temporal relationship. Since the study was hospital based, it may not be
representative of the community and some questions were exposed for recall bias like for example food

frequency questions.
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Chapter Seven: Conclusion and Recommendation

7.1 Conclusion
The prevalence of hypertension among diabetes patients in this study was high. More than half (53.5%) of

diabetes patients in this study were hypertensive. Individuals with both hypertension and diabetes are at
high risk for both micro vascular and macro vascular complications of DM. 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. Diabetic patients with
hypertension should be treated with appropriate antihypertensive drugs and carefully monitored to ensure
satisfactory blood pressure control and prevention of the end-organ complications of hypertension. The
results in this study concluded that there was a significant association between residence, family history of
hypertension, fasting blood sugar, duration of DM, eat saturated oil, adding salt to food, fruits and

vegetables consumption and body mass index.

7.2 Recommendation
For Debre Tabor General Hospital: It is better to design strategies for diabetes patients to practice

eating fruits and vegetables frequently ,to reduce saturated oil consumption, how to reduce obesity and
control their FBS and BP in addition to pharmacologic medications.

For South Gondar Zone Health Department: The health department had better to work with health
institutions (i.e. Hospitals and health centers) in the prevention and control of hypertension among
diabetes patients by helping them to design and apply strategies in each health institution and home to
home blood pressure screening program for DM patients should be considered in the health extension
packages.

For Amhara Regional Bauru and FMOH: These institutions had better to promote the importance of
life style modifications in preventing hypertension through mass media and different mechanisms. In
addition to government concern, prevention of hypertension need societal and community as well as
NGOs support. Therefore, health system policy makers should prioritize to prevent/control coexistence of
non-communicable chronic diseases in this case HTN among DM patients.

For researchers: | would like to recommend conducting prospective cohort and community based studies
to overcome the limitations of this study on the prevalence of hypertension and associated factors among
DM patients considering serum cholesterol level and lipid profiles, institutional and professional factors,

psychological factors and factors related to diabetes complications.
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Annex One: English version Information and consent sheet
Jimma University

Institute of health
Faculty of public health

Department of Epidemiology

Information sheet

Good morning/Afternoon!!?
| am , | am data collector of a research on the prevalence of hypertension and

associated factors among adult DM patients/clients in DTGH. The aim of the study is to assess the
prevalence of hypertension and associated factors among adult DM patients/clients. Therefore, this study
will have a great contribution in the control and prevention of hypertension among DM patients. Besides, |
believe that this study will help in attracting governmental and non-governmental organizations and
contribute their part on this problem.

During the study period, you will be interviewed about your socio demographic characteristics, smoking
status, physical activity and health habits. In addition your height, weight and blood pressure will be
measured using standardized instruments and some important variables will be taken from your folder.
Only light clothes will be wearing during measurement of body weight and Height will be measured using
measuring board with bare foot. This study does not bring any harm to your health and it does not have
benefit in terms of fee. If you feel discomfort with the questions, please feel free to drop at any time you
want. This process will take about 15 minutes. Finally, what I want to assure you is that your name and
address will not be mentioned and handed over to others. However, the result will be organized and
documented and might be submitted to the concerned Health Organizations or other bodies.

Are you voluntary? A. Yes B. No Continue if and only if the option is yes, otherwise go to next
respondent.

Investigator’s Address:
Wondimnew Desalegn Addis Phone No.: +251918454337

Email: wondimnewd@agmail.com

34


mailto:wondimnewd@gmail.com

Annex Two: English Version Questionnaire for data collection

Questionnaire for data collection of prevalence of hypertension and associated factors among adult
DM patients/clients in DTGH North West Ethiopia, 2019

Name of the data collector: Sign.
Name of the supervisor: Sign.
Date of data collection E.C MRN Questionnaire No.

Que | Question Response category Skip

stio

No.

Part | Socio-demographic and economic variables

101 | Age of the respondent in

completed years

102 | Sex 1. Male

2. Female

103 | Educational status

104 | Marital Status Single
Married
Separated
Divorced

Widowed

A A

105 | Occupation 1. Government employed
2. Private

3. Farmer

4. Merchant

5. Student

6. Other/specify

106 | Average Monthly income of the
household in ETB
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107 | Place of residence 1. Urban
2. Rural
109 | Religion 1. Orthodox Christian
2. Muslim
3. Protestant
4. Other/specify
110. | Family History of DM 1. Yes
2. No
111 | Family History of HTN 1. Yes
2. No
Part Il Clinical factors
201 | Type of DM 1. Typel
2. Typell
202 | Duration of DM in months
203 | Presence of other diagnosed 1. Yes
chronic Diseases 2. No Q--301
204 | If your answer is yes for Q-203,
what is the disease?
Part 111 Behavioral factors
301 | What is your Smoking habit 1. Current smoker
2. Non smoker----------------ommnu-- -> | Q-303
3. Pervious smoker-------------------- - | Q-303
302 | If your smoking habit is current | 1. More than 100
smoker, How many cigarettes do | 2. Less than 100
you smoke in your life time?
303 | Have you ever consumed any 1. Yes
alcohol such as beer, wine, 2. No ---2> | Q-310
spirits, ‘Tela’ or ‘Arekie’?
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304 | Have you consumed any alcohol 1. Yes
within the past 12 months? 2. No ---2> | Q-306
305 | During the past 12 months, how 1. Daily
frequently have you had at least 2. 5-6 days per week
one standard alcoholic drink? 3. 3-4 days per week
4. 1-2 days per week
5. 1-3 days per month
6. Less than once a month
7. Never
306 | Have you consumed any alcohol 1. Yes
within the past 30 days? 2. No > 0-309
307 | During the past 30 days, on how 1. Number
many occasions did you have at 2. Do not know/remember
least one standard alcoholic
drink?
308 | During the past 30 days, when 1. Number
you drank alcohol, how many 2. Do not know/remember
standard drinks on average did
you have during one drinking
occasion?
309 | During each of the past 7 days, 1. Monday
how many standard drinks did 2. Tuesday
you have each day? 3. Wednesday
4. Thursday
5. Friday
6. Saturday
7. Sunday
310 | Do you chew chat? 1. Yes
2. No - Q-312
311 | If yes for Q-310, how often do 1. Lessthan once a month
you chew? 2. Once to three times per month
3. Once a week
4. Two to four times per week
5. Daily
312 | How often do you eat saturated 1. Always
. 2. Often
oil? .
3. Sometimes
4. Rarely
5. Never
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313

How often do you eat fatty foods

like meat?

Always
Often
Sometimes
Rarely
Never

314

How often do you eat sugar and

sweets?

Always
Often
Sometimes
Rarely
Never

315

How often do you eat fruits

Always
Often
Sometimes
Rarely
Never

316

How often do you eat vegetables

Always
Often
Sometimes
Rarely
Never

317

How often do you add salt or a
salty sauce such as soy sauce to
your food right before you eat it
or as you are eating it?

Always
Often
Sometimes
Rarely
Never
Don't know

318

How much salt or salty sauce do
you think you consume?

5

PP OORONERORMOGNEOORWNERORWNDEROCRWDNE

Far too much

Too much

Just the right amount
Too little

Far too little

Below are questions about individual’s physical activity levels. Please read the descriptions
and answer the questions even if you do not consider yourself to be an active person.
Consider all activities, those you do at school, as part of your house and yard work,

to get from place to place, and in your spare time for recreation, exercise or sport.

Physical activity Questionnaire

Hard physical activity:

Think about all the vigorous activities which take hard physical effort that you did in the last
7 days. Vigorous activities make your breath harder than normal and may include heavylifting,

aerobic, or fast bicycling. Think only about those physical activities that you did for

atleast 10 minutes at a time.
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319 | During the last 7 days, on how | 1. days/week
many days did you do vigorous | 2. Don’t know/not sure

physical activities?

320 | How much total time did you | 1. hours/day
usually spend doing vigorous | 2. minutes/day
physical activities on one of | 3. don’t know/not sure

those days?

Moderate physical activity:
Think about the activities which take moderate physical effort that you did in the last 7 days.
Moderate physical activities make your breath somewhat harder than normal andmay
include carrying light loads, bicycling at a regular pace, or doubles tennis. Do not
include walking. Again, think about only those physical activities that you did for

at least 10 minutes.

321 | During the last 7 days, on how | 1. days
many days did you do moderate | 2. don’t know/not sure

physical activities?

322 | How much total time did you | 1. hours/day
usually spend doing moderate | 2. minutes/day
physical activities on one of | 3. don’t know/not sure

those days?

323 | If your pattern of activity varies | 1. hours/day
from day to day or includes | 2. minutes/day
multiple tasks, how much total | 3. don’t know/not sure

time did you spend over the last
7 days doing moderate physical

activity?

Walking:
Now think about the time you spend walking in the last 7 days. This includes at work
and at home, walking to travel from place to place, and any other walking that

you might do solely for recreation, sport, exercise or leisure
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324 | During the last 7 days, on how | 1. days/week
many days did you walk for at | 2. do not know/not sure
least 10 minutes at a time?
325 | If your pattern of activity varies | 1. hours/day
from day to day or includes | 2. minutes/day
multiple tasks, how much total | 3. don’t know/not sure
time did you spend walking over
the last 7 days?
Sitting:
Finally, think about the time you spent sitting on weekdays during the last 7 days.
Include time spent at class, at home, while doing course work, and during leisure
time. This may include time spent sitting at a desk, visiting friends, reading, and
sitting or lying down to watch television.
326 | During the last 7 days how much | 1. hours/weekday
total time did you usually spend
sitting on a week day? 2. minutes/weekday
3. don’t know
Part IV Anthropometric measurements (Observational checklist)
401 | Does the patient take anti hypertensive drug
1. Yes 2. No
402 | Patient’s/client’s recent FBS in mg/dl
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403

Does the patient have other chronic diseases in
addition to DM?

1.Yes
2.No -

405

404

If yes to Q-403 What is/are the disease/s?

Anthropometry Reading 1 Reading 2

Average

405

Height in meters

406

Weight in kg

407

BP(SBP/DBP) in mmHg

Thank you!
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Annex Three: Amharic Version information sheet and consent form
Pan/ 85 PRI T SR

&m eincnt
mq RNt Tet
PhNZ+NN MS &hA L
ATEPAS T/t hed
NENZ FNC MPAA UATHA LTI 10 AR5 AtHA h&d PhhC Fhm P

[RINTT AL PLI® 4T MIT +LPH INAPTF PA PMEP 20119.9°

ATLIOY RL4/PA? AL ANAAUE D& RIACAT ATEIPAE,

Tt N&A PLIR LT AOMIT +HME INAPT NLNZ FNC MPAA PNATFA PLHI® 1H hhIeg
ATTA NEA PANC UdRGR Fhaq PF AL AGQ £/70r MGF aB/Z8 ANAN, 15 PG+ AT PLgD 74 %
yange admg +HME MINAPT NANC UARIR FNMPF AL MRAPY jm-:: NAHU 2U M5+ NBID
94t NAF NANAT €PmC AL h&+E AN+PR? PNChFA: N+38%TI° MG+ P9IAT PADyoInt
+2MF NF94 AL PANATEY +ATE AT PLCT £48A: NG+ 1H PARUNLANE N UHNE Prhhgeg
FLNPIT PATLC HEN ATE U9 +HME 17CFY PaMAN+t mPRPTT AMESFAUI Nt+enTILTD
ANLFTPT I @ADFPIT PRIR 9)4F AOMIPY LANA: ANLF NMMHFNF 1H PAA ANATT ANAD-T
NN A9CPT oY AT8ANT AANNPF ALAJAL: U MmTF NMSPT AL Paq paemNPF 8%
PAGR: NtAPd @ NATMFPE MLI® Mmé ATt NA+AMPFT NMITD-I° AGF /M STFAA:
MPAA h B+ 15 LeP ANNN EONSA: NAPELA ALITDAP PIRLATD- NHU mTF NP MLIP
AEGAP REMPATR 11C 1T PG+ @Mt +L4-8FF +PHIN ML MANFFM MG +2M9F AT
NALCA ANAT AN £FAQ:

LG I1PT? 1L AP 2 AREAL9®
4285 NP LPMA NAUE 0 ARCMD ML $ME Fhaq, 248111
PG A e 10
Ngo: MTETRIM- LAAT ARN

AEGA: NAh €MC +251918454337

Email: wondimnewd@gmail.com
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Annex Four: Amharic Version Questionnaire

PAMCE AOMmEP
LT T VoY a3 UL T —— R A F—
Y 0 S o P A F—
a/EMm PHANANNTF bYommmmmmemm e ST C Ll sVl ol s Y o S —— PADMLD R -mam-
+.4| MY | PPAR HCHCE | hA& @g | ocane.
hEA A1L: PINLP DT UHN § oM UNTF °MmesF
101| AP+ 9o Pha ya-?
102 24 1. @& 2. M
103| eFgeuct 28/ ANN N1F +IRLPA?
104| pF8C Urr - 1. PAIN/F
2. PN+
3. P+APP/F
4, Pté&/F
5. P9P+FNF/NF
105| g PH 9oy 2y 1. PNt ALt
2. P94
3. 198
4, RCHhAEC
5. +m¢
6. AANPT 2
106 | enFU A99NL PC 7N, 92 PRA TOx?
107 | paq P44 P Y@-? 1. h+m
2. IMC
108| hemetP? 1. RCPEAN +PUA
2. QA 9P
3. TCHNFTTH
4. AA NPT 2
109| h+AN @ JD hHAREe: PHN.C yYdaegn 1. A9
LANF/RINZNT AA? 2. PA9®
110| hn+AN @LI° NHARE: PRID 914+ 1. AP
yange PANF/PINZNT AA? 2. PA9®
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h&A UAT: Uh9°5 Th »P¢PF

201} ApFnami PAM- PHN.C UARI™ QL 4F 1. A1 m-
PHF My m-? 2. bA+T o
202 | ppn,C Yaeae- P FMAet NARE BIDC H0-
/907 PRA GO0t /d( PY0-?
h&A whT: PASSCHEN AP MLSF
301 Ao¢ PanAA? 1. AP
2. AAGLNIP-mmeme - > M.£-303
3. AN INC--------- > M.2-303
302| A,9¢ PO P NUPYE NAALMF HARTP | 1. 1009 hH.P NAL
goy PhA NI AeNPA? 2. n100 N+
3. AANF@-HI
303 | hAhA /NI METIMAT Ald/ MM+ar 1. AP
PP A? 2. PAGP- > T.2-310
304 | NA%T 12 ™4 AANA MM +PA? 1. h®P
2 PAGD e N m.£-306
305| NA4T 12 @4t AT NCE® 5 NH.P 1. NPd* AMA
NAL RANA 927 PRA 1H M+PA? 2. N5-6 $5F NN+ NCemS
3. 3-4 5% NIV ARZE N1
4. N1-2 $5% NAI°TF AN¢
5. N1-3$5F N @C NMCa™n
6. NMC h1 7 PN emee
306| NAL@D A8 OC hANA MM+PA? 1. h®P
2 PAGD e N m.£-309
307 | NALM AT OC AL NCEST NH.P 1. H
NAL hANA ATPT PRA TH MD+PA? 2. AANF@O-HI
308 | NAL® dC AADA ALMM- NATE 1H 1. &mC
PO AIMT, AT NCe$ MA/ 2. ARANFDO-N9P
NL AZe /MCA™N N4 MM?
309| NAL@ ATRYEF NALTRT S $5%F AT 1. n&
NCE® MA MH+PA? 2. MANE
3. Mo
4, ha™h
5. 9C
6. $8
7. AL-E
310 | ew,F 2£TA? 1. h®
2. PAgD
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311

AM.% 310 ANP AP NPT 921 PNA 1H
£PmA?

NMC hATE 10 P10
nNmC n1-31H
NART+ AL 1LH
NN+ N2-4 1H
NP$'r

312

PZIHRT 9% PNA 1H £APINA?

Ua1lh

ANHT ™7 1H,

RARE RAR

ANHET @7 LH AAMPIRI®
oI AAMPIRIR

313

NN AT NN 7H 929N+ 927 PAA 1H,
£annNx?

PoODNMPRPRO_MOGDEOSRWDNDR

Ua1lh

ATNHE @7 1H,
RAE AR
ANHT @Y 1H

AAMPIR IR

goYIR RAMPIOG®

314

NN.C AT Mé6b 9R9INFT 927 PAA 1H
LannNn?

FALH

ANHE D 1,

AR AR

ANHE @Y LH hAM$TRIe
goYIR RAMPIOGD

315

G466 TP PNA 1H £aPTNA?

Ty

ANHE DY 11,

AAE RAE

ANHE DY TH AAMPIRIP
gRYI° AAMPIRIe

316

ATRAT 9P PRA 1H £aRINA?

Ua1H

ANHF @Y 1H

RAR hAR

ANHE M7 LH AAM$PIRID
gRYgD hAM$IRID

317

@ AT @ PANTFM 17CF NIRINP
haoaogN N4+ MLIR A.ARM+ 927 PRA
1H IR A?

UA1lH

ANHE DY 1H

ROE RAR

ANHT Y 1H AAGRICID
gRYID KAL IR LI

318

o7y P4 @ @ PANTFM AMPTIAW
NA® PANA?

I e N e e O N N

AB° NMI® NH-
NMge Nk
AN aom7y
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4. NM9® +3A
5. A NMI® TR
6. AAD-&gP

PAhA A 7PN P oML P
NHY NFF O+mPLmT PANA ATPNPNA L8 P PACARE APME&F Ak TPIIR ATNY
AGNPY PATRNSA AD AECTID NLEME ATNT ANNPT ARAR O+ L+
goAR LAMe: NFIRULE NFE NS NG NFE NN NF ACRTPAPAE NADHEE NF MLIR NN
N PLLAFMTY +NLAF Ui AN ALSCIA LAPAN::

m3hes PANA A 76N P10
NA%T 7 5% PRLAFMT N&+T 324 P MEE MINS +9NETT U PAME MTNE 1Nt
T1AT MTNG PMLLLT AL NNE AP/ANT® TIATE LM 4601 ALNA N&EDTF A2 IAA
@H+ NLTN NATE TH AL0 B PAZTET PNFO- (b

319| NA4TF 7 $9F NTEE AL MThe y F—— 5t
+eNGFHATRN P ARLTF? 2. ARAD-IR/ACIME AL LA
320| NAYHU $5%F N18. NANHE®- 9o PhA | 1. - AST/N$T
£9oC 16 MINS TN+ APWS p J— Le /NPT
AAAG? 3. AANFO-NI/RCIME
A2 LAURgP
mhhA§ PAhA A3eN PN

NAST 7 $5F APNNAT PANA ATPN PN PILME R PWZTFMY +9INLF PAME ATHU +o1Ne-+
T14N0T NFANATE N+HDAY ARAN PORIRG AT L:- PAA LA ANTETY T YAF/ARANIRE
Nt2I99 &1t ARAANSAILZN AR IANI PAIRATY 460y, MH+ TFM: ACTPET heMI°4
NtenZL9™ NPTIN A 10 R PWAFMT NF LAV

321 NA4HF 7 $9F NTRE AL aeNNAF y[— ¢t
+aNLFHATPN SN ARLTF? 2. ARAMPIO/ACIME
he LALRIP
322| NAIHU $5F N18. NANHE®- 9% PR | 1. - AQT/N$T
£9°C 1H AT +91N4F7 APw4. 2. —mmmmmee- L e/NPT
AANSG? 3. AANFO-NIR/ACIME
hE2ALIR
323 | e+oINCPF £HT NPT 7 PRALL NPY | 1. - AQT/N$T
MLI® NH +NLT+7 PMPAA hUY y J— Lo P/NPT
NAGT 7 $5F ANNAT ATPNSA/+INC | 3. AANFONIR/ACTIME
NREZ NE&IR4 AIRT PHA 1H hAAS? A2 LAUgD

PACTCE A3®N P11
AT AT T PTF NALTPE A38N P04 POAGTFDF /LT POFE AIHYIP N¥e NFE T 5
hNF NF A, 3PN0PH5 DI5D-IP 1ALIPE &t APH 5 DLIP ANTLF NF P+ 7 DLIP
h3.L5 90 PELFFDF PInsaAd::
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324| NAGT 7 $5F NTRE 9T AL NATE y F— $qt
1H PN AL0LtS PACIRE 2. RA®-3I°/ACIM
+eNGFHATRN PN ARLTF? & A2 LAU9D
325| e+oINCPF LHT N 7 PARALL NPT | 1. -----mmme- AST/N$T
MLI® N +NLT+T PMPAA NPT p R — Lo PN
NAG&T 7 5% PACIRE ATPNPA/TINC | 3. AANFENIC/ACIME
NaReo N&IR4 AIRY PHA 1H AAAS? K2 2ALgD
NAoEn /AR NAGTF PATR Y+ 7 OAFT +PIP MM PAAGTFD-Y LH LT PANE ATHUI® NF/NTF
A&d @-NDI NI NAHTEE NINNE FANLHYT IL9° NAD MLIR +$IPMd- ATAN+IZLEF
MLI° HAP L A ML % MH+
326 | NA4T 7 $9F NANHT @ +PIoMa- y F—— AST/N$T
PAAGT &9°C 1H p J— Le /NPT
goy PRA 1@-? 3. AANF®-NIR/RCOIME
A& LAURgP

MMPAL:- CANA NPT ATPNPN

1. h&+q
2. ahhAT
3. H®+T

NA FN1NLCP ATPNT5A N
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