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Abstract

Background: Comorbid hypertension among people with diabetes is now becoming a worldwide
public health problem. Even though hypertension is the most common comorbidity among diabetes
populations, studies on determinants of hypertension among diabetes populations are scarce in
Ethiopia, especially in Amhara region. So, this research was aimed to fill this gap.

Objective: This study was aimed to identify determinants of hypertension among people with
diabetes attending chronic follow-up clinics in Amhara region comprehensive specialized
hospitals, Ethiopia, 2021.

Method: an institutional-based unmatched case-control study was conducted among 476
participants from March 17 to April 18, 2021, in Amhara region comprehensive specialized
hospitals. Multistage sampling technique was used to select participants of this study. Data were
collected by using interviewer-administered questionnaires, physical measurements, and a
checklist. Data was entered into Epi-Data version 3.1 and exported to Statistical Package for Social
Science version 21 for analysis. Logistic regression was used to identify variables having

significant association at p-value < 0.05 with a 95% confidence interval.

Results: A total of 235 cases and 235 controls were participated in this study. The mean age +
Standard deviation for the controls were 60.12 + 10.387 and median age for case were 60 with
interquartile range of (12- 66). Age > 50 years, a lower level of physical activity [AOR = 1.82, 95
% CI (1.00, 3.31], having depression [AOR = 2.00, 95 % CI (1.24, 3.21)], family history of
hypertension [AOR = 2.13, 95 % CI (1.34, 3.37)], not attending a diabetic education session
[AOR=1.87, 95% CI (1.18, 2.96)], longer duration of diabetes [AOR=1.99, 95% CI (1.05, 3.79)]
and poor glycemic control [AOR=1.57, 95% CI (1.01, 2.45)] were the significant determinants of
hypertension among individuals with diabetes mellitus.

Conclusion: In this study, physically inactivity, having depression, family history of hypertension,
not participating in diabetes education, duration of DM, and poor glycemic control were
determinants of hypertension in diabetes clients. Therefore, as an integral part of diabetes care,
health care providers should screen, assess and treat depression, create participants awareness to

attend diabetes education, and advise diabetes individuals to engage in physical activity.

Key Words: Hypertension, Diabetes Mellitus, Determinants, Ethiopia
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1. Introduction

1.1. Background

Hypertension (HTN) among people with diabetes mellitus is a serious medical condition
characterized by the persistent elevation of systemic arterial blood. For clinical purposes, it is
defined as systolic blood pressure (SBP) of >130 mmHg and/or diastolic Blood pressure (DBP) of
>80 mmHg on two consecutive days or any prior diagnosis of HTN made by health personnel and
taking antihypertensive drugs (1, 2). If Blood pressure is >180/110 mmHg with evidence of
cardiovascular disease, hypertension diagnosis among diabetic clients might also be made with a

single visit (2).

Over the past decades the global prevalence, mortality, and disability-adjusted life-years caused
by comorbid hypertension among people with diabetes mellitus (DM) is increasing worldwide as
a result of unplanned urbanization, lifestyle change, and increased life expectancy (3). High blood
pressure is found to be the most common contributing factor for the increment of populations with

DM since their number was 451 million in 2017 and estimated to grow up 693 million in 2045 (4).

The prevalence of hypertension among people with diabetes is higher than patients without
Diabetes. The additive effect of hypertension among diabetes mellitus (DM) population is the
primary reason for cardiovascular mortality and morbidity through its effects on target organs like
the heart, brain, eye, and kidney due to different structural alterations in the microcirculation
secondary to endothelial dysfunction, inflammation, oxidative stress, insulin resistance in the
nitric-oxide pathway, dyslipidemia, smooth muscle growth, sodium fluid retention, the stimulatory
effect of hyperinsulinemia on the sympathetic nervous activity, and the excitatory effect of

hyperglycemia on renin-angiotensin-aldosterone system (4-6).

General predictors of hypertension among DM patients are being overweight/obese, advanced age,
unhealthy diet, lack of physical exercise, family history of hypertension, poor glycemic control,
smoking, poor medication adherence, harmful alcohol consumption, and extensive atherosclerosis
(5,7,8).

Hypertension among DM population causes organ damage which manifested by increased
excretion of albumin (Proteinuria), left ventricular hypertrophy, and Presence of left ventricular

strain patterns on echocardiography, detection of cotton wool spots, papilledema, hard exudates,
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retinal hemorrhages, and microaneurysms in fundoscopy and Presence of either ischemic or

hemorrhagic injury to the brain on the brain imaging procedures (5, 8).

The coexistence of hypertension with DM fastens the development and progression of
microvascular (retinopathy, nephropathy, and neuropathy) and macrovascular (atherosclerotic)
complications. If the level of blood pressure isn’t controlled, it leads to heart attack, stroke, kidney
disease, vision loss, sexual dysfunction, and peripheral arterial disease (6). Moreover, the
development of HTN in diabetic individuals complicates the treatment strategy and increases

healthcare costs (5, 7).

Management consists of lifestyle modification, including weight loss if overweight or obese,
physical activity, avoidance of tobacco and excessive alcohol intake, Dietary Approaches to Stop
Hypertension style (DASH) based nutrition counseling, and reduced sodium intake (2). Timely
initiation of antihypertensive drugs and subsequent titration is recommended to achieve
individualized blood pressure goals. An angiotensin-converting enzyme inhibitor or an angiotensin
receptor blocker should generally be included in the pharmacologic therapy for hypertension in
people with diabetes mellitus. A combination of drugs, particularly including a thiazide diuretic,

is necessary and should be started soon in the course of management (9).



1.2. Statement of the problem

Comorbid hypertension among people with diabetes is now becoming a worldwide public health
problem. The frequency of HTN among the diabetes population is almost twice that of non-diabetic
populations and it is reported in over two-thirds of people with type 2 diabetes (6). Since it is
present in 20% to 60% of people with type 2 diabetes, HTN is the most common co-morbid disease

in people with diabetes (10, 11).

The coexistence of hypertension with DM increases the risk of cardiovascular events by six-fold,
double the risk of all-cause mortality and stroke, triple the risk of coronary heart diseases, hasten
the progression of vascular complications, reduces the event-free survival, and influences the
ability to achieve the recommended therapeutic targets, both in terms of fasting glucose and blood
pressure (BP) levels (11). One study done on DM patients showed that the coexistence of
hypertension in diabetes mellitus is attributed to the risk of death and cardiovascular events by
44% and 41%, respectively, in comparison with 7% and 9% of risks in people with diabetes alone
(12).

Behavioral risk reduction (cessation of tobacco smoking, following a healthy diet plan, doing
physical activity, and minimizing alcohol consumption) and lifestyle modification (weight loss if
overweight or obese, a DASH style based nutrition counseling, and reduced-sodium/salt intake)
were some of the strategies which have been implemented in the past to control the progress of
hypertension among people with DM (13). Despite the implementation of this strategy, different
studies indicate that the burden of hypertension among people with diabetes is still high as they
indicate its prevalence is 76% in Jordan (14), 92.7% in Malaysia (15), 56.3% in Nigeria(16),
85.6% in Benghazi(17), 56.3% in Adama (18) and 59.5% in Debre Tabor general hospital (5).

Hypertension and diabetes cause a huge economic impact as a result of direct costs of treatment
and human power lost due to the devastating effect of the diseases on the individual, family &
society as a whole (19). Currently, the presence of complications (including hypertension) among
people with diabetes resulted in about $125 (1.65 times) higher cost of illness than that without

complications.

Even though Ethiopia is among the top five leading African countries with the prevalence of DM,

there is still a paucity of studies conducted on the determinants of hypertension among people with



DM in Ethiopia. The only case-control study conducted in Tigray Ethiopia on determinants of
hypertension among people with DM (20) recommended conducting further research that
investigates the determinants of hypertension among people with diabetes in a broader social
context and larger sample size. This research tried fill this gap by broadening the study area,

relatively increasing the sample size, and adding some variables.

Additionally, in view of findings of different institutional-based cross-sectional studies (5, 7, 18,
20, 21), the present study aims at filling the existing research gap by examining multiple risk
factors such as impaired physical activity, unhealthy diet, kchat chewing, depression, poor social
support, harmful alcohol consumption, overweight, obesity, raised waist to hip ratio and raised

waist circumference which may contribute to the progress of hypertension among people with DM.



1.3. Significance of the study

Identifying determinants of hypertension among people with diabetes would be important for
many stakeholders. Primarily, for people with diabetes, this study would provide fruitful
information to create awareness in controlling their lifestyle and delaying or preventing the onset

of comorbid hypertension among people with diabetes.

Findings from this study could also benefit health care providers (especially physicians and nurses)
to develop effective strategies for improving quality of care, for building a trusting relationship,
minimizing treatment-related errors & to provide quality care services which are often triangulated

with evidence to prevent comorbid hypertension in people with DM.

For future researchers who are interested in conducting a cohort or metanalysis study on the area,
the finding of this study would be used as an input and framework by giving pertinent information

on determinants of hypertension among diabetic clients.

Finally, this study would provide valuable information for health policy-makers, which are used
in designing or redesigning appropriate and cost-effective strategies to halt or reduce factors

contributing to the development of comorbid HTN among people with diabetes mellitus.



2. Literature review

Hypertension is a growing public health problem with a remarkable contribution to morbidity and
mortality and it is a common condition that usually coexists with diabetes and aggravates its
complications (7). Different cross-sectional studies investigating hypertension prevalence among
people with diabetes reported that the prevalence of hypertension among people with diabetes is
25.9% in Bellary (22), 76% in Jordan (14) and 92.7% in Malaysia (15).

In sub-Saharan Africa the burden of non-communicable diseases like DM and hypertension is on
the rise, as a result, the epidemiological transition causes the domination of non-communicable
diseases over communicable diseases (23). A systematic literature review conducted to identify
the prevalence of hypertension among people with type 2 DM across different regions of the world
has shown that the prevalence of hypertension among people with diabetes in the continent of
Africa varies from country to country in which it ranges from 38.5% - 64.9% in Nigeria, 70.1% in
Cameroon and 80% in Zimbabwe (24). Hospital-based prevalence studies in African countries also
reported that the prevalence of hypertension among people with Diabetes ranges from 57.4 % to
85.9% (16, 17, 25). In Ethiopia, the prevalence of co-morbid HTN among people with type 2 DM
was ranged from 37.4 to 69.1 % (7, 18, 21, 26, 27).

2.1. Determinants of hypertension among DM patients
Previous studies documented that socio-demographic, clinical, and psychosocial factors are some

of the determinants contributing to the development of co-morbid HTN among people with
diabetes (5, 7, 15-17, 21, 22, 25, 27-42).

2.1.1. Socio-Demographic Determinants

Many pieces of literature conducted previously across the world identified that socio-demographic
variables significantly determine the development of hypertension among peoples with diabetes.
Different pieces of evidence revealed a positive association with the development of hypertension,
as the age of the diabetic patients increased the risk of having hypertension also increased (5, 7,
15, 28-34).

Studies in Egypt and Botswana stated that female subjects with diabetes have higher odds of
having hypertension than their counterparts (27, 29, 31). But these finding is inconsistent with

cross-sectional studies conducted in Cameron (35) and different parts of Ethiopia (7, 27) as they
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stated that male subjects with diabetes were significantly associated with risk of having

hypertension.

Research findings from low-income countries have shown that the likelihood of having
hypertension is decreased when the level of education increased (15, 21, 36). However, an
institutional-based cross-sectional study done in Morocco revealed that the level of education

doesn’t pose a significant risk of hypertension among people with diabetes (30).

According to a study in Kenya, widowed respondents have a higher risk of having hypertension
as compared to married respondents (32). Contrary to this, a finding from a similar study in
Ethiopia showed that married diabetic subjects followed by divorced subjects were found to have
a higher risk of HTN as compared to unmarried subjects (21).

A study in Uganda stated that participants considered the richest had increased odds of
hypertension compared to their counterparts belonging to the middle wealth index (25). In a study
conducted in Ethiopia, merchants were 2.6 times and retired were 3.43 times more likely to have

HTN as compared to a government employee (21).

A cross sectional study conducted in southern Ethiopia and Debretabor, Ethiopia stated that urban
residence is a significant predictor of hypertension among diabetic clients (5, 21). However, a
study in Wachemo University Nigest Elleni Mohammed Memorial Referral Hospital states that
rural type 2 diabetics are 1.75 times increased risk of developing hypertension than their

counterparts (37).

2.1.2. Clinical Determinants

As addressed by different studies clinical determinants like duration of DM, poor glycemic control,
comorbidities, diabetes-related complication, waist to hip ratio, body mass index, treatment
modality, and family history of hypertension are known to cause hypertension among diabetic
patients (5, 7, 15-17, 21, 22, 25, 27-42).

Global pieces of evidence have shown that BMI > 25 Kg/m2 is the commonest determinant of
hypertension in people with diabetes (15, 28). In Malaysia, overweight and obese people with
diabetes have 1.43 times higher odds of acquiring hypertension than those who have a healthy

weight (15). Different studies in Africa have also shown that the prevalence of hypertension is



higher among people with diabetes who are overweight and obese than those who have a normal
weight (16, 17, 25, 29). Correspondingly, findings in Ethiopia identified a positive association
between increased BMI status and a higher risk of developing hypertension (5, 7, 18, 20).

According to the findings of cross sectional studies done in Pakistan (38), Benin (34) and
Cameroon (35), diabetic individuals with abnormal waist-to-hip ratio and waist circumference
were more likely to develop hypertension than those diabetics with a normal waist-to-hip ratio
and waist circumference. Whereas, a study conducted in Uganda didn’t show any significant

association with waist to hip ratio and risk of having hypertension (25).

Another cross sectional study conducted in Jordan (14) has shown that DM patients with

dyslipidemia & cardiovascular disease were more prone to hypertension.

A study conducted in Duhok reported that poor glycemic control is a significant predictor of
hypertension among diabetic clients (22). Similarly, a cross-sectional study done in Debretabor
and a case-control study from Tigray, Ethiopia revealed that diabetic individuals who had poor
glycemic control were 3 times and 23 times more likely to develop hypertension than their

counterparts respectively (5, 20).

Research finding from Jordan (39) and Southern Ethiopia (37) showed that diabetic individuals
with a positive family history of hypertension had higher risk of acquiring hypertension when
compared with those who had no positive family history of hypertension. Likewise, a study from
Benghazi (29) reported that diabetic clients with positive family history of diabetes mellitus were

more prone to hypertension than their counter parts.

According to cross sectional studies conducted in Ghana (40) and south west Ethiopia (41),
individuals with type two diabetes mellitus were more likely to have hypertension than those with
type one diabetic mellitus. On the other hand, findings from Uganda (25) and Harar, Ethiopia (27)

didn’t show significant association with type of DM and risk of having hypertension.

A facility-based prevalence study conducted in Jordan has reported that people with long-standing
diabetes lasting for >10 years were found to be at higher risk of hypertension (14). In Benghazi,

peoples who spent more years with DM have a higher risk of hypertension than those who had the



least duration of DM (17). Evidence in Ethiopia also shows an increased duration of diabetes

predicts an increased risk of having hypertension (5, 18, 20).

2.1.3. Psychosocial and Behavioral Determinants

Many pieces of literature have identified that not adhering to a diabetic diet, not attending diabetes
mellitus education sessions, not adhering to physical exercise, smoking, harmful alcohol
consumption, non-adherence to diabetes medication, unable to monitor blood glucose level by self,
khat chewing, depression, and poor social support are some of the behavioral factors which often
shows significant association with the development of comorbid hypertension among people with
DM (5, 7, 20, 22, 35).

Studies from Duhok (22), Benghazi, Libya (17), Uganda (25) and Tigray, Ethiopia (20) have
shown that diabetic clients experiencing lower level of physical activity and who leads more

sedentary life style were more likely to be hypertensive as compared to their counterparts.

A facility-based cross-sectional study conducted in Jimma university specialized hospital shows
that diabetic patients who chew khat were 19.3 times more likely to develop hypertension as
compared with non-chewers (7). Another similar study in Debre tabor also showed that Type 2
DM patients who were current cigarette smokers were 3.9 times more likely to develop HTN than
those who were not (5). But a cross-sectional study carried out in Morocco showed no significant

association between hypertension and smoking (30).

An unmatched case control study conducted in Tigray, Ethiopia (20) also reported that diabetic
clients who didn’t attend diabetic education session and who didn’t adhere to medication, healthy
diet and self-blood glucose monitoring were more likely to develop hypertension than their

counterparts.

A study conducted in Hong Kong, China (42) revealed that diabetic clients with depression were
less likely to achieve individual treatment target blood pressure <130/80 mmHg and higher odds

for having a prior history of diabetes-related complications.



2.2. Conceptual framework

The conceptual framework stated below shows the interaction of outcome variables with different

independent determinant factors containing Sociodemographic factors, anthropometric

determinants, clinical, behavioral, and psychosocial determinants which are adapted after
reviewing different literature (5, 7, 15-17, 21, 22, 25, 27-42) (Figure 1).

/Socio-demographic \

1
|
I

determinants

Age

Sex

Marital status,
Place of residence
Educational status,

Income and Occupation /

A

Co-morbid Hypertension

with DM

I

R

v
[ ]

/Behavioral & psychosocial determinants

Self-Blood glucose monitoring,
Medication Adherence,

Dietary adherence,

Adherence to physical exercise,
Attending diabetes education
Adhering to regular visit
Alcohol consumption,

Khat chewing,

Depression and Social support /

/Clinical Determinants \

Duration of diabetes,
Co morbidities (CVD, Renal
disease...),

Family history of diabetes,
Family history of HTN
Complications of diabetes
Fasting blood glucose control
Treatment modality
Age at diagnosis of DM
Body mass index

Waist circumference
Waist to hip ratio

Figure 1: Conceptual framework adapted after reviewing different literature for determinants of

hypertension among DM patient in Amhara region comprehensive specialized hospitals,

2020/2021
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3. Objective of the Study

This study aimed to identify the determinants of hypertension among people with diabetes mellitus
attending diabetic follow up in Amhara region comprehensive specialized hospitals, Amhara

region, Ethiopia, 2021.
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4. Method and materials

4.1. Study Area and Period
The study was conducted from March 17, 2021 to April 18, 2021 among people with diabetes

mellitus in Amhara region comprehensive specialized hospitals. There are eight comprehensive
specialized hospitals in the region. The estimated total number of DM clients attending their
follow-up in those eight hospitals is 18,573. Debre-Berhan, Felege-Hiwot, and Dessie
comprehensive specialized hospitals were included out of the eight comprehensive specialized

hospitals.

Debre Berhan comprehensive specialized hospital is found in Debre Berhan which is the capital
city of North Shoa Zone and is located 130 kilometers north of Addis Ababa, Ethiopia. It has an
outpatient department for chronic illness follow-up, and diabetes treatment is provided five days a
week. Approximately, twenty-five to thirty patients have received diabetes follow-up services per

day.

Felege-Hiwot comprehensive specialized hospital is found in the capital city of Amhara Regional
State, Bahir Dar, which is 565 kilometers far away from the capital city of Ethiopia, Addis Ababa.
The chronic disease follows up clinics of the hospital give service for DM populations particularly
two days a week and approximately it is visited by one hundred fifty-six DM patients per week.

Dessie Comprehensive Specialized Hospital is found in north-eastern Ethiopia which is 481km far
from Bahir Dar, and 401 kilometers from Addis Ababa, the capital city of Ethiopia. The chronic
disease follows up clinics of the hospital give services on all working days (Monday to Friday),

and on average it is visited by twenty-seven DM patients per day.
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4.2. Study Design

An institutional-based unmatched case-control study design was used to conduct this study.

4.3. Population

4.3.1. Source population

All adult people with diabetes mellitus attending chronic follow-up clinics in Amhara region

comprehensive specialized hospitals were the source population.

4.3.2. Study population

Cases - Adult people with diabetes mellitus who have hypertension and attending the chronic

disease follow-up clinic in the selected hospitals during the study period.

Controls - Adult people with diabetes mellitus who have no hypertension and attending the

chronic disease follow-up clinic in the selected hospitals during the study period.
4.4. Eligibility criteria
4.4.1. Inclusion criteria

Cases - Adult people with diabetes mellitus who have hypertension and attending the chronic

disease follow-up clinic in selected hospitals during the study period.

Controls - Adult people with diabetes mellitus without hypertension and attending the chronic

disease follow-up clinic in selected hospitals during the study period.

4.4.2. Exclusion criteria

Critically ill DM patients or those who have a severe medical illness that made it impossible to
complete the study questionnaire in one setting, newly diagnosed diabetic patients who didn’t take
diabetes medication in the last 6 months in a regular follow up, recently transferred in diabetes
mellitus patients who have incomplete medical records, those who have a history of hypertension
at the time of diagnosis of DM and before the diagnosis of DM were excluded from this study.
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4,5. Sample size determination

Epi info version 7.2.3.1 was used to calculate sample size by two population proportions with
assumptions of 95% Confidence interval (CI), 80% power, and 1:1 case to controls ratio. Odds
ratio (OR) and proportion of potential predictor variable of hypertension among control were taken
from a study in Tigray, Ethiopia (20). By considering adjustment for expected non-response rate
(10 %) and design effect (1.5), the largest total sample size became 476. Since the ratio of a case

to control is 1:1, the final calculated sample size was 238 for cases and 238 for controls (Table 1).

Table 1: Sample size calculation to assess determinants of hypertension among people with

diabetes mellitus in Amhara Region comprehensive specialized hospitals, 2020/2021.

Variables Percent of | AOR Assumptions Final sample size
controls Power | Confidence | Case to | after multiplying
exposed (%) Interval (%) | control | by design effect
(%) ratio and adding 10%

non-response

Attending 76.2 2.61 |80 95 1:1 288*1.5 +44 = 476

diabetic

education session

BMI status 39.6 484 |80 95 1:1 66*1.5 + 10 = 109
Adherence  to | 33.7 4.66 |80 95 1:1 68*1.5+ 11 =113
medication

Adherence to | 21.8 547 |80 95 1:1 60*1.5+9 =99

diabetic exercise
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4.6. Sampling techniques and procedures

Multistage sampling technique was used to select participants of this study. Initially, a list of all
comprehensive specialized hospitals was obtained from Amhara health bureau. There are eight
comprehensive specialized hospitals in Amhara region. Of all eight comprehensive specialized
hospitals, three comprehensive specialized hospitals (Debre Berhan, Dessie, and Felegehiwot)
were selected by using simple random sampling method. After that, the number of diabetic patients
with hypertension and without hypertension who took service from chronic follow-up clinics was
taken from chronic disease follow-up clinic registry book. Finally, eligible cases were selected
every two patients by using systematic random sampling. For each case, one control that fulfills
the inclusion criteria was selected every seven patients by using systematic random sampling
technique from chronic follow-up clinics of the same hospitals from which cases were drawn
(Figure 2).
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Ambhara region comprehensive specialized hospitals (8)

Simple Random Sampling

Debre Berhan
Comprehensive Specialized
Hospital (Total cases = 180,

Total controls = 626)

Felege Hiwot
Comprehensive Specialized
Hospital (Total cases = 146,

Total controls = 478)

Dessie comprehensive
specialized hospital (Total
cases = 184, Total controls
616)

Total cases = 510

Systematic Random Sampling

Total controls = 1720

Total cases = 238

Systematic Random Sampling

Total controls = 238

Total =476

Figure 2: Schematic presentation of sampling procedure on determinants of hypertension among

DM patients in Amhara region comprehensive specialized hospitals, 2020/2021.
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4.7. Study variables
4.7.1. Dependent variable

Hypertension among peoples with DM

4.7.2. Independent variables

Socio-demographic variables

Age, sex, marital status, place of residence, educational status, income, and occupation
Psychosocial and Behavioral variables

Self-Blood Glucose Monitoring (SMBG), anti-diabetic medication Adherence, attending diabetic
education program, adhering to a regular visit, adherence to a healthy diet plan, harmful alcohol
consumption, khat chewing, adherence to physical exercise, depression, and social support.

Clinically related variables

Duration of diabetes, comorbidities (stroke, myocardial infarction, renal diseases), diabetic
complications, family history of hypertension, family history of diabetes, treatment modality,
fasting blood glucose control, age at diagnosis of DM, weight, height, body mass index, waist

circumference, and waist to hip ratio.

4.8. Operational definition

HTN Comorbid with DM: diabetic individuals diagnosed by a physician and on antihypertensive
medications or those who had systolic blood pressure 140 mmHg and/or diastolic blood pressure
90 mmHg (2).

Physical activity; Adherence to higher level of physical activity: -

¢ Diabetic individuals were considered as having higher level of physical activity if they have
done vigorous type physical activity at least 3 days and achieving a minimum total physical

activity of at least 1500 metabolic equivalent of task (MET) minutes per week. OR
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e Having seven or more days of any combination of walking, moderate intensity or vigorous
intensity activities achieving a minimum total physical activity of at least 3000MET minutes
in a week (43).

Adherence to Moderate level of physical activity: - diabetic clients were considered as having

moderate adherence to physical activity if they;

e Engaging in 3 or more days of vigorous-intensity activity and/or walking of at least 30 minutes
per day OR

e Engage in five or more days of moderate-intensity activity and/or walking of at least 30
minutes per day OR

e Having five or more days of any combination of walking, moderate-intensity or vigorous-
intensity activities achieving a minimum total physical activity of at least 600MET minutes a
week (43).

Low adherence to physical activity : patients were considered as having lower adherence to
physical activity if they are not meeting any of the criteria for either moderate or high levels of

physical activity (43).

Alcohol consumption: - on alcohol use disorder identification screening tool (AUDIT) subscales
those who score 0 -7 was considered as having low-risk drinking, 8- 15 as medium risk/hazardous
use, 16 — 19 as having high risk/harmful use, and 20 - 40 as addiction likely (44, 45). Total scores
of 8 or more were considered as indicators of hazardous and harmful alcohol use, as well as

possible alcohol dependence (44).

Adherence to dietary regimen: on perceived dietary adherence questionnaire (PDAQ), patients
were classified as having good dietary adherence if they eat a healthy diet for at least four days in
the week (46).

Medication adherence: on Morisky Medication Adherence scale — 8 (MMAS-8) related questions
a patient were considered as having good adherence when he/she scores 8, medium adherence if

he/she scores 6 to less than 8, and low adherence if he/she scores < 6 (47).
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Glycemic control: the patient was considered as having good glycemic control if the average of
the last three fasting blood glucose level is between 70mg/dL and 130mg/dL and Poor glycemic
control if the average of the last three fasting blood glucose level >130 mg/dL (48).

Adherence to self-blood glucose monitoring: the patient was considered adhere to blood glucose
monitoring when he/she score at least 50% self-blood glucose monitoring-related questions (49).

Body Mass Index: patients were considered as Underweight if BMI is less than 18.5 Kg/m2,
healthy weight if BMI is 18.5 to 24.9 Kg/m2, overweight if BMI is from 25 to 29.9 Kg/m2, and
obese if BMI is 30Kg/m2 or higher (45).

Social support: on Oslo Social Support questionnaires 3 (OSS-3) a patient with a score of 3 - 8
was considered as having “poor social support”, 9—11 as “moderate social support” and 12-14 as

“strong social support” (50).

Depression: patients with a score of 5 and above in the Patient Health Questionnaire (PHQ) were
considered as having depression. On PHQ-9 depression subscales patients were classified as
having no depression if the PHQ-9 score is 0-4, mild depression if the PHQ-9 score is 5-9,
moderate depression if the PHQ-9 score is 10-14, moderately severe depression if the PHQ-9 score
is 1519, and severe depression if the PHQ-9 score is 20-27 (48).

Waist circumference: >94 cm for male and >80 cm for female was considered as

abnormal(raised/above normal) (51).

Waist to hip ratio: > 0.90 for males and > 0.85 cm females was considered as abnormal

(raised/above normal) (51).
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4.9. Data collection tools and procedures

Data was collected by using semi-structured interviewer-administered questionnaires, physical
measurement, and data extraction checklists were developed after reviewing different literatures
(5, 7,17, 18, 20, 21, 34, 39). Data was collected by six BSC nurses and supervised by three MSc
students. The questionnaire contains different parts which are socio-demographic data, clinical
characteristics of the study subjects, behavioral and psychosocial characteristics, physical

measurements, and a data extraction checklist.

The short-form international physical activity questionnaire (IPAQ) was used for assessing the
level of physical activity of participants of this study. This tool is designed to assess specific types
of activity such as walking, moderate and vigorous-intensity activities done at work, as part of
house and yard work, to get place to place, and in spare time for recreation, exercise or sport. Study
participants were asked to recall their activities of the last seven days preceding the interview. Data
is reported as metabolic equivalent of tasks minutes (MET-minutes per week) using the IPAQ
screening protocol to considered as high, moderate, and low level of physical activity categories

(52). This tool has been used in previous studies conducted in Ethiopia (53, 54).

MMAS - 8 (47, 55) was used to measure patients Self-reported adherence to diabetic medication.
It consists of 8 items, with binary scoring (yes/no) for the first seven items and a 5-point Likert
score for the last item. The last item contributes a score between zero and one in 0.25-point
increments on a 5-point scale assessing the frequency patients forget take medications (never = 1,
once in a while = 0.75, sometimes = 0.5, usually = 0.25, and all the time = 0). Each "no" response
was rated as "1" and each "yes" was rated as "0" except for item 5 (reversed score), in which the
response "yes" was rated as "1" and "no" was rated as "0".The total score is a summation of all
MMAS-8 items and ranges between 0 and 8, with scores of 8 reflecting high adherence, 7 or 6
reflecting medium adherence, and <6 reflecting low adherence (56). This tool is a validated tool

and has been used in a previous study conducted in Ethiopia (57, 58).

PDAQ, a nine-item tool is also used for assessing dietary adherence. The response is based on a

seven-point Likert scale to answer the question phrased as “On how many of the last 7 days did

choices (foods high in sugar or fat). For these items, higher scores reflect lower adherence,

therefore, for computing a total PDAQ score, the scores for these items were inverted. Patients
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were classified as having good dietary adherence if they eat a healthy diet for at least four days in
a week and as having poor dietary adherence if they eat healthy diet for less than 4 days in a week

(46). This tool has been used in previous studies conducted in Ethiopia (59, 60).

PHQ-9, a nine-item self-report instrument (scoring ranges from 0 to 27) and a standardized
validated tool in East Africa including Ethiopia was used for assessing depression (61). The
response item choices of the PHQ-9 range from 0- (not at all), 1- (several days), 2- (more than half

the days), to 3- (nearly every day).

The level of social support was assessed by using the Oslo 3 social support scale by asking the
patients to rate the level of support they received from family and friends. This tool is validated in
different African countries (62) and has been used in studies conducted in Ethiopia (50). The scale
ranges from 3 to 14. Participants who scored 3-8, 9-11, and 12-14 out of 14 were considered as

having poor, moderate, and strong social support respectively.

The 10-item AUDIT tool was used to assesses alcohol consumption level (3 items), symptoms of
alcohol dependence (3 items), and problems associated with alcohol use (4 items)(44, 45). The
total score ranges from 0 to 40. Those who score 0-7 were considered as having low risk, 8- 15 as
having medium risk, 16 — 19 as having high risk, and 20 - 40 as addiction likely. This tool is
validated in Dessie referral hospital, Ethiopia among medical outpatients (63). Patients were

considered hazardous alcohol consumers if they scored above 8.

Recent clinical related and biochemical data like fasting blood glucose level, presence of co-
morbidity, diabetes-related complications, duration of diabetes, and treatment modality were

collected from the patients’ records by using checklists.

Physical Measurements

After the participants stood with arms at the sides, feet positioned close together, and weight evenly
distributed across the feet, waist circumference was measured to the nearest cm at the end of
normal exhalation at the level of iliac crest. The hip circumference of the patients was measured
to the nearest centimeter at the largest maximum circumference of the buttocks. Both hip and waist
circumference were measured with stretch-resistant tape wrapping snugly around the participants.
WHR was calculated as WC (cm) divided by HC (cm) (51).
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Heights of subjects were measured to the nearest centimeter, using a standard meter with subjects
standing in the upright position. Weight (in kilograms) was measured in light clothing using a
calibrated Weighing Scale. BMI was calculated as the weight divided by height squared (kg/m2)
(51). The scale was calibrated regularly and the indicator was checked against zero reading before

every measurement.

4.10. Data quality assurance

The questionnaire first developed in English was translated to Amharic language and back-
translated to English to ensure its consistency by independent language experts. Before data
collection, the instrument was pretested by taking 5% (24) of study subjects in Tibebe Ghion
comprehensive specialized hospital to check whether the questionnaires are simple, clear, and
easily understandable. One-day training on the interview techniques and measurement procedures
was given to six data collectors and three supervisors by the principal investigator. Data recording
quality was checked at the end of data collection through random evaluation of the collected tool
for consistency, completeness, clarity, and accuracy. Also, during data processing, the information

was checked for completeness.

4.11. Data processing and analysis

Data were first checked for completeness and then each completed questionnaire was assigned a
unique code. Subsequently, the data were entered using Epi Data version 3.1. The generated data
was exported to a Statistical Package for Social Sciences (SPSS) version 21. The data was checked
by visualizing, calculating frequencies, and sorting. Based on the nature of variables frequency
distribution, summary statistics such as mean, median, standard deviation, and interquartile range
were computed for case and control groups after doing a normality test (for continuous variables).
The bivariable logistic regression model was fitted for each explanatory variable. Accordingly,
those variables having a p-value less than or equal to 0.2 in the bivariable analysis were taken as
candidates for the multivariable logistic regression model. In a multivariable regression P-value,
less than 0.05 with a 95% confidence interval was considered as statistically significant. In this
study extent of multicollinearity between independent variables was checked using variance
inflation factor and the maximum reported variance inflation factor was 3.394 with a minimum

tolerance of 0.294 and maximum standard error of Beta coefficients of the model was 0.564.
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The fitness of the model was checked using Hosmer and Lemeshow goodness-of-fit test statistics
giving a p-value of 0.463 and Omnibus tests of model coefficient tests < 0.001. Besides, the
Receiver Operator Characteristic (ROC) curve was plotted to check if the model can be used as a
good classifier. The area under the curve was 0.796 (Annex VII), indicating the accuracy of the

model in predicting the probabilities of risk factors of HTN among DM patients.

4.12. Ethical clearance

Ethical clearance was obtained from the institutional review board of Bahir Dar University, college
of medicine, and health sciences with a protocol number 079/2021. A formal letter was submitted
to the selected hospitals. At the initial stage of data collection and interview, informed consent was
obtained from respondents and assured for them that their participation is recorded anonymously,
and confidentiality of response was maintained throughout the study. Patients found to have severe
depression were linked to psychiatry clinics for further assessment and treatment.
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5. Results

5.1. Sociodemographic characteristics of the study participants

A total of 470 diabetic individuals (235 cases and 235 controls) were included in this study yielding
a response rate of 98.74%. Of the total respondents, 121(51.5%) of controls and 118(50.2%) of
cases were male participants. The mean age (+ Standard deviation) for the controls were 60.12
(SD: = 10.387) and the median age for the cases were 60 with an interquartile range of (66 -12 =
14). Occupation-wise, 57 (24.3%) of controls were governmental employees and 59 (25.1%) of
cases were retired. Of all participants enrolled in this study, 105 (44.7%) of cases and 97 (41.3%)
of controls had an average monthly income of >3000ETB (Table 2).
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Table 2: Sociodemographic characteristics of study participants for determinants of hypertension
among diabetes mellitus patients having follow up in chronic disease follow up clinics of Amhara

region comprehensive specialized hospitals, Ethiopia, 2021.

Variables Controls (n=235) Cases (n=235)
Frequency % Frequency %
Sex
Male 121 515 118 50.2
Female 114 41.5 117 49.8
Age
<50 123 52.3 45 19.2
51-60 59 25.1 76 32.3
61-70 37 15.7 76 32.3
>70 16 6.9 38 16.2
Marital status
Single 34 14.4 12 5.1
Married 160 68.1 176 74.9
Divorced 23 9.8 17 7.2
Widowed 18 7.7 30 12.8
Educational status of the respondents
Unable to Read and Write 54 23.0 47 20.0
Read and write 31 13.2 35 14.9
Primary school 45 19.1 39 16.6
Secondary school 22 9.4 28 11.9
Preparatory school 29 12.3 39 16.6
College or university completed 54 23.0 47 20.0
Occupational status
Government Employee 57 24.3 49 20.9
Retired 34 14.4 59 25.1
Housewife 43 18.3 45 19.1
Daily laborer 16 6.8 9 3.8
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Merchant
Farmer
Residence
Urban
Rural
Average family income of the family
500-1000 ETB
1001-2000 ETB
2001-3000 ETB
>3000 ETB

32
53

170
65

38
55
45
97

13.6
22.6

72.3
21.7

16.2
23.4
19.1
41.3

44
29

196
39

22
67
41
105

18.7
12.4

83.4
16.6

9.4
28.5
17.4
44.7

ETB means that Ethiopian Birr
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5.2. Behavioral and psychosocial Characteristics of the study participants

As the finding of this study shows majority 190(80.9%) of cases and 187(79.6%) of controls were
not kchat chewers. According to this study, one-quarter of the cases (25.1%) and nearly one-third
of controls (28.5%) were hazardous alcohol consumers. Slightly lower than half of the cases
(47.2%) and two-fifths of controls (40%) were found to have lower medication adherence.
Concerning adherence to diet more than half of the cases (54.9%) and more than three-fifths of the
controls (64.5%) had good adherence to a diet. The majority of cases (79.6%) and controls (84.7%)
did not adhere to SBGM. Additionally, more than one-quarter of controls (28.9%) and nearly half
of cases (49.8%) reported a lower level of physical activity in the last seven days. Among the total
participants enrolled in this study 166 (70.6%) cases and 122 (51.9%) of controls were found to
have depression. Regarding social support from the total participants, 102 (43.4%) of cases and
106 (45.1%) of controls have received a moderate level of social support from their family, friends,
and neighbors (Table 3).
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Table 3:Psychosocial and behavioral characteristics of study participants for determinants of

hypertension among diabetes mellitus patients having follow up in chronic disease follow up

clinics of Amhara region comprehensive specialized hospitals, Ethiopia, 2021.

Variables Cases (n=235) Controls (n=235)
Frequency % Frequency %
Have you ever chewed kchat
Yes 45 19.1 48 20.4
No 190 80.9 187 79.62
How often do you chew kchat
Less than once a month 2 4.4 3 6.3
Once to three times per month 1 2.2 8 16.7
Once a week 12 26.7 16 33.3
Two to four times per week 16 35.6 13 27.1
Daily 14 31.1 8 16.6
Hazardous alcohol consumption
Yes 59 25.1 67 28.5
No 176 74.9 168 715
Alcohol dependency
Low Risk 176 74.9 168 715
Medium Risk 32 13.6 43 18.3
High Risk 9 3.8 10 4.3
Addiction Likely 18 7.7 14 6.0
Medication adherence
Low 111 47.2 9 40.0
Medium 75 31.9 79 33.6
Good 49 20.9 62 26.4
Dietary adherence
Good 151 64.3 129 54.9
Poor 84 35.7 106 45,
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Adherence to self-blood glucose monitoring
Adhere 36
Not adhere 199

Level of physical activity

Low 118
Moderate 75
High 42
Depression
Yes 166
No 69
Severity of depression
No 69
Mild 78
Moderate 56
Moderately sever 25
Sever 7

Depression related level of difficulty in doing work

Not difficult at all 155
Somewhat difficult 51

Very difficult 22

Extremely difficult 7

Social Support

Poor 79
Moderate 102

Strong 54

15.3
84.7

50.2
31.9
17.9

70.6
29.4

29.4
33.2
23.8
10.6
3.0

66.0
21.7
9.3
3.0

33.6
43.4
23.0

48
187

68
100
67

122
113

113
64
31
20

133
74
25

67
106
62

20.4
79.6

28.9
42.6
28.5

51.9
48.1

48.1

27.2
13.2
8.5
3.0

56.6

31.5
10.6
1.3

28.5
45.1
26.4
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5.3. Clinical characteristics of the study participants

Regarding the type of DM in this study, 96.6% of cases and 81.7% of controls were found to have
type two diabetes. The median age of cases at diagnosis of DM was 52 with an interquartile range
of (59 — 44 = 15) and the mean age of controls at diagnosis of DM were 44.49 + (SD: 11.0).
Concerning the type of treatment taken for DM, the largest percentage of cases (83%) and nearly
three fourth of controls (71.9%) were on oral hypoglycemic agents. The median duration of
diabetes mellitus since diagnosis were 8 with an interquartile of (12-5 =7) for both controls and
cases. More than half of the cases 120 (51.1%) and more than one-quarter of the controls 66
(28.1%) reported that they had a family history of hypertension.

Concerning education about diabetes more than half of the cases 134(57%) and nearly three fourth
of controls 170(72.3%) have received diabetes education. Regarding glycemic control, unlike the
cases 126 (53.6%) most of the controls 153 (65.1%) had good glycemic control. According to this
study out of 470 participants more than half of the controls (56.2%) and two-fifths of the cases
(40%) have a healthy weight. Concerning waist circumference higher than half of the controls
(51.5%) and more than three-fifths of cases (68.5%) had above normal waist circumference.
Nearly half of the controls (47.7%) and less than three fourth of cases (68.1%) had above normal

waist to hip ratio (Table 4).
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Table 4: Clinical characteristics of study participants for determinants of hypertension among

diabetes mellitus patients having follow up in chronic disease follow up clinics of Amhara region

comprehensive specialized hospital, Amhara region, Ethiopia, 2021.

Variables Cases (n=235) Controls (n=235)
Frequency % Frequency %
Type of DM
Type 1 8 34 43 18.3
Type 2 227 96.6 192 81.7
Kind of treatment of DM
Oral hypoglycemic agent 195 83.0 169 71.9
Insulin therapy only 25 10.6 58 24.7
Both oral and insulin 15 6.4 8 3.4
Duration of diabetes
<byear 46 19.5 85 36.2
5-10year 108 46.0 102 43.4
>10year 81 34.5 48 20.4
Family history of HTN
Yes 120 51.1 66 28.1
No 115 48.9 169 71.9
Family history of DM
Yes 105 44.7 111 47.2
No 130 55.3 124 52.8
Regularly visit a physician
Yes 206 87.7 195 83.0
No 29 12.3 40 17.0
Diabetic health education
Yes 134 57.0 170 72.3
No 101 43.0 65 27.7
Comorbidity other than HTN
Yes 110 46.8 55 23.4
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No 125 53.2 180 76.6

Specific types of comorbidities *

Cardio vascular disease 79 71.8 42 76.4
Respiratory disease 17 15.5 4 7.3
Renal disease 19 17.3 11 20
Neurological disease 5 7.3 8 9.1
Diabetes-related complication
Yes 57 24.3 35 14.9
No 178 75.7 200 85.1
Type of diabetes-related complication *
Diabetic retinopathy 5 14.3 9 15.8
Diabetic nephropathy 12 34.3 26 45.6
Diabetic neuropathy 13 37.1 19 33.3
Sexual dysfunction 7 20.0 3 5.3
Average fasting blood Glucose
Good 126 53.6 153 65.1
Poor 109 46.4 82 34.9
Body mass index
Underweight 1 04 6 2.5
Healthy weight 94 40.0 132 56.2
Overweight 105 44.7 70 29.8
Obese 35 14.9 27 11.5
Waist Circumference
Normal 74 31.5 114 48.5
Above normal 161 68.5 121 51.5
Waist to Hip Ratio
Normal 75 31.9 123 52.3
Above Normal 160 68.1 112 47.7

*Indicates that total will not add up to 235 (100%b) for cases and 235 (100%) for control, as

multiple responses were possible in these categories
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5.4. Determinants of hypertension among DM patients

On the bivariable logistic regression analysis respondents age, marital status, educational status,
average family income, non-adherence to medication, lower level of physical activity, non-
adherence to diet, depression, body mass index, waist circumference, waist to hip ratio, family
history of hypertension, not having diabetic health education, longer duration of diabetes,
comorbidity other than hypertension., diabetes-related complication and average fasting blood

glucose shows a statistically significant association at p-value < 0.2.

After controlling the potential confounders age, physical inactivity, depression, family history of
hypertension, not attending a diabetic health education, duration of diabetes, and poor glycemic

control were significant factors that made association at p-value < 0.05.

In this study diabetic patients who belongs within the age group of 51- 60 years were 3.33 times
[AOR=3.331, 95 % CI (1.92 — 5.78)], 61-70 years were 3.99 times [AOR=3.99, 95 % CI (2.14 —
7.46)] and >70 years were 2.95 times [AOR = 2.95, 95 % CI (1.25, 5.98)] more likely to have

hypertension as compared to those diabetic individuals who aged below 50 years.

The odds of having hypertension were also 1.82 times [AOR =1.82, 95 % CI (1.00 — 3.31)] higher
among diabetic individuals who had a lower level of physical activity as compared to those who
have higher levels of physical activity. Additionally, diabetic individuals who had depression were
also 2 times [AOR =2.00, 95 % CI (1.24 - 3.21)] more likely to be hypertensive than those diabetic

individuals who have no depression.

Regarding family history, diabetic individuals who have a positive family history of hypertension
were 2.13 times higher odds of [AOR = 2.13, 95 % CI (1.34 - 3.37)] having hypertension
compared to those who had no family history of hypertension. Diabetic clients who didn’t attend
diabetic education were 1.87 times [AOR= 1.87, 95% CI (1.18 — 2.96)] more likely to have

hypertension than their counterparts.
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The odds of having hypertension were also 1.99 times higher among those individuals who spent
>10years of their life with DM as compared to those individuals spending their time with DM for
less than 5 years [AOR= 1.99, 95% CI (1.05 — 3.79)].

Concerning glycemic control, diabetic individuals who have poor glycemic control were 1.57
times more likely to develop hypertension than those diabetic clients with good glycemic control
[AOR=1.57, 95% CI (1.01 — 2.45)] (Table 5).
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Table 5: Bivariable and Multivariable logistic regression analysis results for determinants of

hypertension among DM patients having follow up in chronic follow up clinics of Amhara region

comprehensive specialized hospital, Amhara region, Ethiopia, 2021.

Variables Cases Controls COR AOR P
(n=235) (n=235) (95%CI) (95%CI) Value
Age
>70 38 (16.2) 16 (6.8) 6.492(3.30, 12.77)  2.95(1.25, 6.92) 0.013**
61-70 76 (32.3) 37 (15.7) 5.61 (3.34, 9.45) 3.99(2.14,7.46) <0.001**
51-60 76 (32.3) 59 (25.1) 3.52 (2.17,5.70) 3.33(1.92,5.78) <0.001**
<50 45 (19.2) 123 (52.3) 1 1
Marital status
Married 176 (74.9) 160 (68.1) 3.11 (1.56, 6.23) 1.56 (0.67, 3.64)  0.305
Divorced 17 (7.2) 23 (9.8) 2.09 (0.84,5.19) 1.15(0.39,3.39) 0.797
Widowed 30 (12.8) 18 (7.7) 472 (1.96,11.39) 1.10(0.37,3.32) 0.865
Single 12 (5.1) 34 (14.4) 1 1
Educational status
Unable to Read and 47 (20.0) 54 (23.0) 1.00 (0.58, 1.74) 0.89(0.41,1.96) 0.779
Write
Read and write 35 (14.9) 31(13.2) 1.29 (0.69, 2.4) 1.05(0.46, 2.36)  0.915
Primary school 39 (16.6) 45 (19.1) 0.99 (0.55, 1.77) 0.96 (0.45,2.05) 0.910
secondary school 28 (11.9) 22 (9.4) 1.46 (0.74, 2.89) 1.16 (0.49,2.74) 0.744
preparatory school 39 (16.6) 29 (12.3) 1.54 (0.83, 2.87) 1.13(0.51,2.48) 0.767
College or university 47 (20.0) 54 (23.0) 1 1
completed
Average family income
>3000 105 (44.7) 97 (41.3) 1.86 (1.03, 3.38) 1.609 (0.72, 6.62) 0.251
2001-3000 41 (17.4) 45 (19.1) 1.57 (0.80, 3.08) 1.264 (0.54, 2.54) 0.592
1001-2000 67 (28.5) 55 (23.4) 2.10 (1.11, 3.96) 1.77 (0.81,3.86) 0.151
500-1000 22 (9.4) 38 (16.2) 1 1
Medication adherence
Low 111 (47.2) 94 (40) 1.49 (0.93, 2.37) 1.15 (0.64, 2.04)  0.646
Medium 75 (31.9) 79 (33.6) 1.20(0.73,1.961)  0.93(0.51,1.69) 0.802
Good 49 (20.9) 62 (26.4) 1 1
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Physical activity

Low 117 (49.8)
Moderate 76 (32.3)
High 42 (17.9)
Dietary Adherence
Poor 84 (35.7)
Good 151 (64.3)
Depression
Yes 166 (70.6)
No 69 (29.4)
Waist Circumference
Above normal 161 (68.5)
Normal 74 (31.5)
Waist to Hip Ratio
Above Normal 160 (68.1)
Normal 75 (31.9)
Family history of hypertension
Yes 120 (51.1)
No 115 (48.9)
Diabetic health education
No 101 (43.0)
Yes 134 (57.0)
Duration of DM
>10year 81 (34.5)
5-10year 108 (46.0)
<5year 46 (19.6)
Comorbidity other than hypertension
Yes 110 (46.8)
No 125 (53.2)
Diabetes-related complication
Yes 57 (24.3)
No 178 (75.7)

68 (28.9)
100 (42.6)
67 (28.5)

106 (45.1)
129 (54.9)

122 (51.9)
113 (48.1)

121 (51.5)
114 (48.5)

112 (47.7)
123 (52.3)

66 (28.1)
169 (71.9)

65 (27.7)
170 (72.3)

48 (20.4)
102 (43.4)
85 (36.2)

55 (23.4)
180 (76.6)

35 (14.9)
200 (85.1)

2.74 (1.69, 4.47)
1.21 (0.75,1.97)
1

0.67 (0.47, 0.98)
1

2.22 (1.52, 3.26)
1

2.04 (1.40, 2.98)
1

2.34 (1.61, 3.41)
1

2.67 (1.82, 3.19)
1

1.97 (1.34, 2.89)
1

3.11 (1.88,5.17)
1.95 (1.24, 3.06)
1

2.880 (1.94, 4.28)
1

1.82 (1.15, 2.92)
1

1.82 (1.00, 3.31)
1.02 (0.57, 1.84)
1

0.75 (0.47, 1.19)
1

2.00 (1.24, 3.21)
1

0.85 (0.37, 1.97)
1

1.84 (0.80, 4.23)
1

2.13 (1.34, 3.37)
1

1.87 (1.18, 2.96)
1

1.99 (1.05, 3.79)
1.51 (0.88, 2.61)
1

1.38 (0.84, 2.27)
1

0.79 (0.45, 1.42)
1

0.049**
0.947

0.219

0.004**

0.704

0.150

<0.001**

0.008**

0.036**
0.137

0.206

0.444
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Glycemic control
Poor 109 (46.4) 82 (34.9) 1.61(1.11, 2.34) 1.57 (1.01,2.45)  0.046**
Good 126 (53.6) 153 (65.1) 1 1

** Indicates that variables are statistically significant at P value < 0.05
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6. Discussion

The main purpose of this study was to assess determinants of hypertension among diabetic patients
attending chronic follow-up clinics in Amhara region comprehensive specialized hospital. The
identified determinants in multivariable analysis were age of the respondents, physical inactivity,
depression, family history of hypertension, not having a diabetic health education, longer duration
of diabetes, and poor glycemic control.

In this study diabetic patients who belong within the age group of 51-60 years were 3.33 times,
61-70 years were 3.99 times and >70 years were 2.95 times more likely to have hypertension as
compared to those diabetic individuals who aged below 50 years. This finding is in line with
studies conducted in Malaysia (15), Emirates (33), Benin (34), Jimma (7), Hossana (21),
Debretabor (5), and as they stated that older age ( age > 50years) is associated with an increased
risk of having hypertension. This finding may be attributed to age-related modifications of the
vascular system that results in stiffening and thickening of the layers of the artery, decreased
baroreceptor sensitivity, increased responsiveness to sympathetic nervous system stimuli,
alteration of renal and sodium metabolism, modification of the renin-angiotensin-aldosterone
system. Those changes will finally predispose to high blood pressure (64, 65). Moreover, the
possible explanation for this might also be due to easily susceptibility to pathological conditions
and other DM-related complication, non-adherence with the treatments and diabetes mellitus care.
As per the finding of this study risk of having hypertension among diabetic clients aged > 70 were
lower compared to diabetic clients aged 51-60 years and 61-70 years. This might be occurred due
to the inclusion of the lowest proportion of cases and controls aging > 70 years compared to other
age group.

In this study, the odds of having hypertension were 1.99 times higher among those individuals
who live with DM for above 10 years as compared to those individuals who live with DM for less
than 5 years. This finding is supported by a study conducted in Benin (34) and Adama (18). The
reason might be when the duration of diabetes increases, different changes may be occurred due
to chronic hyperglycemia (those changes could be damage to the vasculature, an enhanced renin-
angiotensin system, increased resistance of insulin, progressive impairment of insulin secretion
and sensitivity, blood vessel stiffening). Those changes finally cause endothelial suffering leading

to thickening of the arterial wall and a rise in blood pressure (66, 67).
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Concerning glycemic control, diabetic individuals who have poor glycemic control were 1.57
times more likely to develop hypertension than those diabetic clients with good glycemic control.
This finding is in agreement with studies conducted in Debretabor (5) and Tigray, Ethiopia (20).
This association is might be due to persistent hyperglycemia. Excessive level of glucose
chemically binds to collagen, free amino groups of proteins, and other long-lived proteins in blood
vessel walls which cause trapping of circulating low-density lipoprotein (LDL) that promotes the
deposition of cholesterol in the intima, which further accelerates the formation of atheroma on the
walls of arteries and subsequent hypertension. Also, hyperglycemia increases the osmolality of the
extracellular fluid, causing water to shifts from the intracellular to extracellular space and cause

volume expansion and high BP (67-69).

The odds of having hypertension were also 1.82 times higher among diabetic individuals who had
lower levels of physical activity as compared to those who have higher levels of physical activity.
This finding is supported by a study conducted in Benghazi (17) and Tigray, Ethiopia (20). This
association might be occurred due to the reason that exercise can normalize body mass index,
improve glucose tolerance and insulin sensitivity, systemic vascular resistance, waist
circumference, and able to improve insulin sensitivity. Additionally. exercise can improve lipid
metabolism (e.g., increase the level of high-density lipoprotein, helps in reducing level of
triglycerides, low-density lipoprotein level, and total cholesterol) which results in good glycemic
control and optimal level of blood pressure (70). But if diabetic clients didn’t adhere to exercise,

they might lose the advantage they have got through this physical activity,

Regarding family history, diabetic individuals who have a positive family history of hypertension
were 2.13 times higher odds of having hypertension compared to those who had no family history
of hypertension. This finding is in line with a study conducted in Southern Ethiopia (37) and Jordan
(39). The possible reason for this might be related to different mechanisms that expose a person to
high blood pressure among diabetic clients (increased renal proximal sodium reabsorption, having
genetic traits related to high blood pressure such as high sodium-lithium counter-transport,
elevated level of uric acid, high fasting plasma insulin concentrations and oxidative stress).

Additionally, in this study diabetic individuals who had depression were also 2 times more likely
to be hypertensive than those diabetic individuals who have no depression. This finding might

have occurred as a result of physiological mechanisms that may cause prolonged activation of the
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sympathetic nervous system and the release of inflammatory markers, catecholamines, and
cortisol, which could trigger the problems of insulin resistance, which finally causes high blood
pressure (71). Additionally, having depression is negatively associated with adherence to DM
treatment regimen, self-care aspects (diet, medication, exercise, self-monitoring of blood glucose),
medical appointments attendance, disease, and quality of life.

And also in this study, diabetic clients who didn’t attend diabetic education were 1.87 times more
likely to have hypertension than their counterparts. This finding is consistent with a case-control
study conducted in Tigray (20) Ethiopia. The possible reason for this might be due to diabetic
education is a key factor for good blood pressure and glucose management and affects patient
health positively (45). Diabetic health education in diabetic individuals can optimize metabolic
control (including self-blood glucose monitoring, adherence to dietary practice, adherence to
physical activity, and medication adherence), prevent and manage complications like
hypertension, improve patient and health professional’s relation and plan of care, help in adopting
a more positive attitude towards the disease and relieve the symptoms of the disease or handle with
emergencies and disease-related exacerbation (72). Unlike this, failure of attending diabetic
education sessions is responsible for frequent re-hospitalizations, not following lifestyle
modifications suggested by health care professionals, not actively engaging in self-management

of diabetes, disease complications, and poor life quality.
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7. Strength and Limitation of the study
7.1. Strength of the study

Using information from patients’ medical cards and using physical measurement to gather
information rather than relying only on self-reported information and being a multicenter study
were major strengths of this study.

7.2. Limitation of the study

Since the study was hospital-based the finding may not be generalized to the general populations

and using fasting blood glucose level instead of HJA1C were limitations of this study.
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8. Conclusion

The burden of risk factors of hypertension among DM population is a significant public health
challenge. In this study, determinants that increase the risk of hypertension among peoples with
diabetes mellitus were increased age of respondents, physical inactivity, depression, family history
of hypertension, not having a diabetic health education, longer duration of diabetes, and poor

glycemic control.
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9. Recommendation

Based on the findings of this study, the following recommendations are forwarded:
To Amhara regional health bureau

Simple client-friendly intervention programs aimed at preventing and modifying the identified risk
factors of hypertension in diabetic population (low level of physical activity, depression, poor
glycemic control, and diabetic health education) should be incorporated in the health care systems
of the Amhara region for effective control and management of hypertension among diabetic

clients.
To Amhara region comprehensive specialized hospital

Ambhara region comprehensive specialized hospital administrative shall design a strategy to give
comprehensive diabetic care and internal referral linkage to psychiatric department for diabetic

clients for early screening and treatment of depression.

Health care providers are also recommended to give diabetic health education, create awareness
of the participants to attend diabetes education, and advise diabetes individuals to actively engage
in physical activity to have good control of the disease.

To diabetic clients

People with diabetes are recommended to be physically active or adhere to physical exercise (they
have to do at least 75 minutes of vigorous-intensity physical activity or 150 minutes of moderate-
intensity physical activity throughout the week) and attend diabetic health education programs to

have good control and prevention of the disease.

To Researchers

A prospective cohort study triangulated with qualitative study design is recommended to be carried
out on the incidence of hypertension and related risk factors of hypertension among diabetic clients
by considering different variables like lipid profile (LDL, HDL, Triglycerides, and Total

cholesterol), knowledge on diabetes, and fear of complications.
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11. Annex

Respondent ‘s code number

Annex I: Information sheet (English version)

My nameis . lam here representing Makda Abate, Adult Health Nursing Student at Bahir
Dar University, College of Health Sciences, department of adult health nursing, Graduate Study
Program, and she is conducting a research on a topic entitled as Determinants of hypertension
among adult diabetes mellitus patients attending the diabetic clinic in Amhara Region

Comprehensive Specialized Hospitals.

I am inviting you to participate in this research. You may choose to take part or not and if you
choose to, you are free to withdraw from the study at any time during the study. If you do not want
to take part, your care in the hospital will not be affected by your decision.

The necessary information regarding the study is mentioned below.

Purpose of the study: the purpose of this study is to assess the determinants of hypertension
among adult diabetes mellitus patients attending the diabetic clinic in Amhara Region

Comprehensive Specialized Hospitals.
Benefits and risks of the study:

Benefits: For your participation in the study no payment will be granted. Your responses to the
following questions are beneficial to you and other diabetic patients as an input in identifying risk
factors for hypertension and will contribute a role in preventing those risk factors in accordance

with the study findings.

Risks: Your participation will not cause any harm on you. The study will be conducted through
interviews and you will assist me in completing the questionnaire. | will ask you some questions
and your answer will help me to fill the forms. The questions are easy and will take about 25 — 30

minutes to complete the forms

Confidentiality: to establish confidentiality of research data, the principal investigator (PI) will
use codes during data collection period instead of using names.so the information you provided

for us is kept strictly confidential.
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Right of the participant: Participating and not participating is the full right and participants can
stop from participation in the study at any time. This would have no effect at all on your health
and nobody will enforce you to explain the reason of withdrawal. Data collectors can skip question
which the participant does not want to respond.

Person to contact: This research work is approved by the institutional review board of college of
medicine, and health sciences of Bahir Dar University. If you have any question, you can contact
any of the following individuals (Investigator and Advisors) and you may ask at any time you

want.

1. Makda Abate: Bahir Dar University, College of Medicine and Health Science, School of
Health Science, Department of Adult Health Nursing: principal investigator

Cell phone: +251-9 24 40 15 32, E-mail: sismakda@gmail.com

2. Mr. Teshager Woldegiorgis (MSc. Asst professor):  Bahir Dar University, College of
Medicine and Health Science, School of Health Science, Department of Adult Health

Nursing: Advisor
Cell phone: +251-9 12 88 61 62, E-mail: teshagerhylemarriam@gmail.com

3. Mr Alemshet Yirga (Msc in Surgical Nursing): Bahir Dar University, College of Medicine
and Health Science, School of Health Science, Department of Adult Health Nursing: Advisor

Cell phone: + 251 -9-18 06 56 64, E-mail- alemyirga25@gmail.com

Interview: date month year.
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Annex I1: Informed Consent form (English version)

In undersigning this document, | am giving my consent to participate in the study. | have been
informed that the purpose of this study is to assess the determinants of hypertension among
diabetes mellitus patients in Amhara region comprehensive specialized hospitals. | have
understood that participation in this study is entirely voluntary and my identity will not be
disclosed to the third party. | have also been informed that my participation or my refusal to take
part will not affect the care | receive from the hospital. | understood that participation in this study
imposes no risk to me. | understood that Makda Abate is the contact person if | have questions
about the study or about my rights as a study participant. Now | am giving my consent to participate

in the study voluntarily.

Signature of the participant Date / /

Data collector Name Signature Date / /
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Annex I11: Questionnaires in English Version
Part 1: Socio-demographic and socioeconomic factors

S.No Question Response Remark

101 Sex 1. Male
2. Female

102 Howoldareyou? | —mmmmememeee Years

103 What is your marital status? Single
Married
Divorced
Widowed
Separated

Unable to read and write

Read and write

Primary school (1-8)
Secondary school (9-12)

High school/preparatory school
College/University completed

104 What is the highest level of education
you have completed?

105 Occupational status? Government employee
Retired

Housewife

Daily laborer
Merchant

Farmer

Others, specify

106 Residence? Urban

Rural

MNP NoOoRrRODE OORWDNDEIOCEONE

107 Average Family monthly income? ETB
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Part 2: Behavioral characteristics

Kchat Chewing

201 Have you ever chewed Kchat? 1. Yes If no skip to Q.
2. No 203
202 If yes for Q-201, how often do you chew? More than one year ago

ko E

Four to twelve months ago
One to three months ago
Within the last month
Today

Harmful Alcohol Consumption

Now | am going to ask you some questions about your use of alcoholic beverages (Beer, Tella,
Tejj, Areke) during this past year

203 | How often do you consume a drink | 0. Never If the answer
containing alcohol? 1. Monthly or less is Never Skip
2. 2to 4 times a month to Q. 212
3. 2to 3times aweek
4. 4 or more times a week
204 | How many drinks containing alcohol do 0. 1or2
you consume on a typical day when you 1. 3or4
are drinking? 2. 50r6
3. 7,8,0r9
4. 10 or more
205 | How often do you have six or more drinks | 0. Never Skip to
on one occasion? 1. Less than monthly Questions 211
2. Monthly and 212 if
3. Weekly Total  Score
4. Daily or almost daily for Questions
204 and 205 =
0

(Complete full questionnaire if score is 3 or more)

failed to do what was normally expected
from you because of drinking?

206 | Once after you had started drinking, how 0. Never
often have you recognized that you were 1. Less than monthly
not able to stop/cut down your drinking 2. Monthly
during the last year? 3. Weekly
4. Daily or almost daily
207 | How often during the last year have you Never

Less than monthly
Monthly

Weekly

Daily or almost daily

N o
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208 | How often during the last year have you | 0. Never
needed a first drink in the morning to get | 1. Less than monthly
yourself going after a heavy drinking | 2. Monthly
session? 3. Weekly
4. Daily or almost daily
209 | How often during the last year have you 0. Never
had a feeling of guilt or remorse after 1. Less than monthly
drinking? 2. Monthly
3. Weekly
4. Daily or almost daily
210 | How often during the last year have you | 0. Never
been unable to remember what happened | 1. Less than monthly
the night before because you had been | 2. Monthly
drinking? 3. Weekly
4. Daily or almost daily
211 | Have you or someone else been injured as | 0. No
a result of your drinking? 2. Yes, but not in the last year
4. Yes, during the last year
212 | Has a relative or friend or a doctor or | 0. No
another health worker been concerned | 2. Yes, but not in the last year
about your drinking or suggested you cut | 4. Yes, during the last year
down?

Medication adherence Questionnaire

Now | am going to ask you some questions about your use of medication for diabetes.

217 | Do you sometimes forget to take your diabetes medication? 1.Yes
2.No

218 | People sometimes miss taking their medications for reasons | 1.Yes
other than forgetting. Thinking over the past two weeks, is there | 2.No
any days when you did not take your diabetes medicine?

219 | Have you ever cut back or stopped taking your medication | 1.Yes
without telling your doctor, because you felt worse when you | 2.No

took it?
220 | When you travel or leave home, do you sometimes forget to | 1.Yes
bring along your diabetes medication? 2.No
221 | Did you take your diabetes medicine yesterday? 1.Yes
2.No
222 | When you feel like your diabetes is under control, do you | 1.Yes
sometimes stop taking your medicine? 2.No

223 | Taking medication every day is a real inconvenience for some | 1.Yes
people. Do you ever feel hassled about stick to your diabetes | 2.No
treatment plan?
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224

How often do you have difficulty remembering to take all your
medications?

1.Never/Rarely
2.0nce in a while
3.Sometimes
4.Usually

5.All the time

Perceived dietary adherence questionnaires

Now | am going to ask you some questions about your eating plan in the last seven days.

S.NO | Question | Response
O |1 (2 |3 |4 |5 |6

225 | On how many of the last SEVEN DAYS have you
followed a healthful eating plan?

226 | On how many of the last SEVEN DAYS did you eat
five or more servings of fruits and vegetables?

227 | On how many of the last SEVEN DAYS did you eat
carbohydrate-containing foods with a low Glycemic
Index? (Example: dried beans, lentils, barley, pasta,
low-fat dairy products)

228 | On how many of the last SEVEN DAY'S did you eat
foods high in sugar, such as rice, potatoes, etc.?

229 | On how many of the last SEVEN DAY'S did you eat
foods high in fiber such as oatmeal, high fiber
cereals, and whole-grain bread?

230 | On how many of the last SEVEN DAYS did you
space carbohydrates evenly throughout the day?

231 | On how many of the last SEVEN DAY'S did you eat
fish or other foods high in omega-3 fats?

231 | On how many of the last SEVEN DAY'S did you eat
foods that contained or were prepared with
Vegetable oil, Butter and Sesame /nug oil?

232 | On how many of the last SEVEN DAYS did you eat

foods high in fat (such as high-fat dairy products,
fatty meat, fried foods or deep-fried foods)?

Self-Blood Glucose Monitoring

234 | On how many of the last SEVEN DAY did you test
your blood sugar?
235 | On how many of the last SEVEN DAY'S did you test

your blood sugar according to the number of times
recommended by your health care provider?
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Physical activity assessment by using international physical activity questionnaire

I am going to ask you about the time you spent being physically active in the last 7 days. Please answer each
question even if you do not consider yourself to be an active person. Think about the activities you do at work,
as part of your house and yard work, to get from place to place, and in your spare time for recreation, exercise
or sport.

S.NO | Questions | Response | Skip

Now, think about all the vigorous activities which take hard physical effort that you did in the last 7 days.
Vigorous activities make you breathe much harder than normal and may include heavy lifting, digging,
aerobics, or fast bicycling. Think only about those physical activities that you did for at least 10 minutes
at a time.

236 | During the last 7 days, on how many days | 1. Days per week If respondent answers
did you do vigorous physical activities forat | 2. No  vigorous  physical | No vigorous physical
least 10 minutes at a time? activities activities skip to

Question 238

Lo

237 | How much time did you usually spend Hours per day
doing vigorous physical activities on one of | 2. Minutes per day
those days for at least 10 minutes at a time?

Now think about activities which take moderate physical effort that you did in the last 7 days. Moderate
physical activities make you breathe somewhat harder than normal and may 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 at a time.

238 | During the last 7 days, on how many days | 1. Days per week If respondent answers
did you do moderate physical activities at | 2. No  moderate  physical | No moderate physical
least 10 minutes at a time? activities activities skip to

Question 240

239 | How much time did you usually spend 1. Hours per day
doing moderate physical activities on one of 2. Minutes  per
those days? day

Now think about the time you spent 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.

240 | During the last 7 days, on how many days | 1. Days per week If respondent answers
did you walk for at least 10 minutes at a | 2. No walking NO skip to Question
time? 242

241 | How much time did you usually spend 1. Hours per day
walking on one of those days? 2. Minutes per day

Now think about the time you spent sitting on week days during the last 7 days. Include time spent at
work, at home, while doing course work, and during leisure time. This may include time spent sitting at
a desk, visiting friends, reading or sitting or lying down to watch television.
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242 | During the last 7 days, how much time did | 1. hours per day
you usually spend sitting on a week day? 2. minutes per day

Instructions: this interview consists of nine items. Please listen carefully what 1 am going to read
each item of statement for you, and then tell me the one number in each item that best describes

the way you have been feeling during the past two weeks including today.

Over the last 2 weeks, how Often have you been bothered by any of the following problems?

S.No Questions Respondents possible answer
Not at| Several | Morethan |Nearly every
all days |half the days day
244 |Little interest or pleasure in doing things 0 1 2 3
244 | Feeling down, depressed, or hopeless 0 1 2 3
245 | Trouble falling or staying asleep, or sleeping| 0 1 2 3
too much
246 [Feeling tired or having little energy 0 1 2 3
247 |Poor appetite or overeating 0 1 2 3
248 |Feeling bad about yourself- or that you are a 0 1 2 3
failure or have let yourself or your family
down
249 [Trouble concentrating on things, such as 0 1 2 3
reading the newspaper or watching television
250 Moving or speaking so slowly that other 0 1 2 3
people could have noticed? Or the opposite-
being so fidgety or restless that you have been
moving around a lot  more than usual
250 [Thoughts that you would be better off dead or 0 1 2 3
of hurting yourself in some way

If you checked off any problems, how difficult have these problems made it for you to do your work,
take care of things at home, or get along with other people?
1. Not difficult at all
2. Somewhat Difficult
3. Very difficult
4. Extremely difficult
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Oslo social support scale 3 (OSS3)

The following questionnaire consists of 3 items. Please read each item carefully and then pick

out the one choice in each group that best describes your social support. Be sure that you do not

choose more than one statement for any item.

S.NO | Questions Response
252 | How many people are you so close to that you can count on 1. None
them you have great personal problems? 2. 1-2
3. 35
4. >5
253 1. None
How much interest and concern do people show in what you 2. Little
do? 3. Uncertain
4. Some
5. Alot
254 | How easy it is to get practical help from a neighbor if you 1. Very difficult
should need it? 2. Difficult
3. Possible
4. Easy
5. Very easy
Part 3: Clinical Determinants
S.No | Questions Response Skip
301 | At what age you have been told by a doctor you year
had a diabetes?
302 | Do you have a family history of hypertension? . Yes
. No
303 | Do you have a family history of DM? 1. Yes
2. No
304 | Do you visit your physician regularly for . Yes If yes skip to
evaluation and treatment of your diabetes? No Q.307
306 | During any of your visits to a doctor or other 1. Yes If no skip to
health worker/ health institution in the past 12 2. No Q.401
months, were you advised or attend any diabetic
health education?
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Part Four: Physical Measurements

No Anthropometry Reading
401 | Height (in centimeter)

402 | Weight (in kilogram)

403 | Body mass index (BMI)

404 | Waist circumference (in centimeter)

405 | Hip circumference (in centimeter)

406 | Waist to hip ratio (WHR)

Part Five: Data Extraction Checklists (taken from patient cards)

S.No | Questions Response Skip
501 Type of dm 1. Typel
2. Type?2
502 Duration of DM
503 Kind of treatment of DM taking 1. Oral hypoglycemic agent only
2. Insulin therapy only
3. Both oral and insulin
4. Dietary
504 Is there any comorbidity other than 1. Yes Ifnogoto
hypertension? 2. No Question 506
505 Which one best describe the type of | 1. Cardiovascular disease (CHF,
comorbid illness? STROKE ..)
2. Respiratory disease
3. Renal disease
4. Neurological disease
5. Other specify.......
506 Are there any diabetes related 1. Yes If no go to
complications? 2. No question 508
507 Which one best describe the type of | 1. Diabetic retinopathy
diabetes related complication? 2. Diabetic nephropathy
3. Diabetic neuropathy
4. Sexual dysfunction
5. Other specify ......
Blood glucose level (In addition to current take previous last two Recent results)
508 Fasting blood glucose ___mg/dl
_____mg/dl
___mg/dl
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Annex IV: Information Sheet (Amharic Version)

mS LATAT!! (9% ANAAUT:: ALY SHTTU-F (OUC 4C RLOCAA MG 4270 DAS: 0RUL 9°LP
aoCy MG 994 PP TING AQFT Ohe 10 AGFO9° (A9 hAA AFALHE PATH AT PARC vard® aThhA
070 Ft FNOLPTF HCP ALTP At NTLLIAM: 1T AL PG APNLLT 10+:: LY TG W24 AONHT AV :
TAF 4 AGPIPII® ANTPIPYIP aogPlp FAN:: AT N TG OPT (1T D90 LH, PGET TIRLT &FAA:: ACAP PTGk
ANA AP NALAT, (03P PN WPATH OO N9LeTHH AThN0, AL AD-T APTPNIP:: AA TG ANAT
PP a0l B PF NHY (T HHCHEPA

PGk GATTE PHLY TG 2497 (1A%7¢- hAd AFALHE POT AT PARC Yarg® a9xhA (7LhH i F9LPTF HCP ALIP
et 99,2 2AM- T1CTFT ap719719° 102

PPTFE (TG E (LTS hGEP ALATPTIC i1 LU<T ATE. AP AACOP AG AMLNT PAC TP T ALIP et 271000 M-
TCTT ATIOP PHA:: AWILU9° (E avAlt DAWC vaege oC +POH Po9.avd) P90 <1+ AavhAhA hS
ATHONOPET ATTAGA NGHG AATPEZA LFLPA::

TETFE FATEP OV o APANTATC:: PGk PILNLLD- 1 PA-oMOET LT oMPeET aPavAf PLET Adpav-At
PAGA:: TORPE PAA hS ATINGPP h 25 — 30 L PPTT LOAZA::

PGk TLATEP - OTAFAO7 T KG PTLAM®@- aP/F NTATC SLHA:: WA rfa g4 a9° LAP P7LOTC he:
av 8 (1TLANANNT LH ATmPTINT::

e oMt HA T4 ONAT

o TAFLD OHY TGT AL PoPAFG DRI° PATPATLST av(Ik: +mOP 10
o (10PA1q AR ALK NUTTEDI° A% TIRLT DRI AdPaPAN PTIRANTTT TEB AATPIPAN &FAN::

o (1PN apmPd OP T I\ PAUT TIC aPmPP FAA::
AA TGk TT7ED9° POE NAPT LTLFATT ANOOT 991,01C S FAN AS 04ATT LI PP BFAdk- :

1. 9908 A0+ (BSC nurse)

o PP0LA NAh: + 251-9 24 40 15 32, A.-73A: sismakda@gmail.com
2. At AIC 0ALECLO (MSc. Asst professor):

o PPNLAH NAh: +251-9 12 88 61 62, A.-92A: teshagerhylemarriam@gmail.com
3. &t AAgPOT 262 (Msc in Surgical Nursing):

e PPOLA Adh: + 251 -9 18 06 56 64, A.-2A- alemyirga25@gmail.com
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Annex V: Informed Consent form (Amharic version)

LUTT PO aPLLI° TGE AL APATE £.PL7T hAMAY- :: PHU TGT 9497 (A9 hAA OFASHE PATHAT PanC
vaeg® TIRNA (70t FTLPF HCP ALIP At Le M- T1CTT aP19P19° 1<:: (\HY TG P4, avsir (19
4.8 NP CHtt KILWPIS Chs? TI17rE AOOHST @17 AILTICAT HL&FAU-:: (FenTISI® Phl aPate MRIP
ATPAFG 4 PLE AN NPOT.H 0 NOITT O A7h (N0, AL +&0T ATRTILTLD FCTA (Y T @07 avate
A3 AL TP79° ARD WILTILANTA L& FAU- i1 AA PGk ORI° WL TGF +aFd A ao-(E Addarht PEEPTF ATy
TN AOTT AG 0TGET ATINEPTF aomeP AIRIVTFA HLL&FAU- :: MV aPOlt NLPLTHE NP6k APATE .PR,7
AN

HAF4m- &CTT amed LN P77

emPem- AJ° &G P77
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Annex VI: Questionnaires in Amharic Version
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QoM AATLLELLTHPFD: OTALE hNAR ATPOPALT AmeSFAu-:: QNPT ¢0PT ANAR ATPOS A PILELLT (1D« ALCID-
NLBTEI® U-(79° T NavarATt TOEPET Lavi(r:: RILUI O H O (0T O-AT A&PT @RI° hnF 0L NF AavLe:
PILLLCTRTF @7 a5 W1PALALTE AT 1048 LHE O-AT ATPHTE ORI° AN CF PTLONZTF D7 ATPOPOLT L PhAl::

+& | TeEPT A 0L M PPAD T
[X%2

0A$t 7 $57F PhGOGFO7 hOL ANAR TLT NATLMLE MmTNe hTPAFAPT i LA 22 mTNC LA ATPOFOPT DAoL+
0Mge AnOL: vz AR PLCTP A W38U-9° DAL AP TT0TT WG aPAng® T a4, T ACLDOT DL NG TIT
AAhAT 28T ParAAATT Sbdte 2 2L DAL L A 10 4P AANSOSTFO- ANAR ATPOSOPT OF LON- ::

236 | NAAGt 7 $G+ 0T AOFF PST (LEI A 1. 047k ey AN I MTNE ANAD
10 49 PUA MTne- ANAR KFPOSOLPTY 2. 9°%° Mg AhA® WEPOPOPTT hARLDT®
ARLT? WEPAPOPTT RALLINIP hwy o8 704 #7C 238

[ &7

237 | OAILE DS OATS- L270 A 10 L2 P T fuA | 1. OP7 --——---- g+
OA78 1H m7hé ANAR ATPOPALTT | 2. (Y ----mee- epd
N97£:21 9°7 PUA LH AANLPA?

A%t 7 5T OA9IC aPa 0T Afatk (A7TE L (L7 A 10 L& PPTF PNGOSTFD7 oomis ANAR T AATLONS ATPOPOPT
AURT PO a0 TG ANAR WIPAPAPT PAN THIOT7 aofihg® : Nav NG &1t NOhAT 08T L9° £y avsr Pt eavani-t
U AL ATOAT £45 N0 AT 180 LLCTPIA i

238 | Nh0$-F 7 $5F oA AOTF 5T L7 A 10 | 1. nagerr G+ Ao\ JOT9° aOMTG ANAP
LdP PUA PMIE ANAR KFPAPOPT ALY | 2. 9190 aomis ANAR WFPAPAPT | WTPASOPT AARLDI®
AALLDHGP hvr of pe¢ @rc 240
215
239 | NAILE ¢5F 0A7S. AL oomis ANAR | 1. (7 -------- A9t
ATPOPAPTT  OTIRLT T PUN QWTF | 2. (Y ceeeeeee e
AAALPA?

AU OAGT 7 5T AT (AFC N9og-avL PANG-TT L PO 2 QU 0267 (VT @0 T 0t @L (F AoeaaHT T AGPHGST
TAAZCT T ARNA NPT ATPASA ORI ATPHGTT OF ALLCTPFO: QT AT T175 039 PhIC THPT L PAAA

240 | NANS-F 7 G @ A0 ¢ 070 210 | 1. nagerr 5T a1 IO PAIC TH
Lbd PRI TH h&LT? 2. 9O9° OAIC TH AALLNHIP AARLETP
hvrt @8 rPE &7C 242
[
241 | ORILE P57 NAT8 AL PAAIC TH 0994 I°F | 1. (7T --mmv FEEE?
PUA QAT AANLPA? I T S e

AT QA% 7 P0e- 9T TOT B NAD- LANGTT LH PAN :: (17¢ T AT DOT ¢ ATFIPUCT AT (AL T PANGTT LHY
PMFPAAA:: :: LU ALETFT AGPPTF F 197700 DLIP avpavp MLI° -EATLTT AgvarAnt: (oo+5F PANGTT LHI® APt
2T ::

242 | (AAG<t 7 ¢5TF OO 97 UM Okt BopP

0990t AANEPA?

T %3t
p S J— (22
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LACT ACPT aoF4T AoPALT ¢HHIE PA-PmLP (V7Y MG PA-PMmLP-9)
M0 O: RAE RAE NF [2-6 $51/= 1 OH AA L1 /7-11 5T/2 h9PA 284 (0P /12-14 571/ oY 2106~::

£V 20 MEP HM'; TELPTT OH 1022 KODPY PoTN@? | N§29° | haQt +5F | haat #9F+ | heea 284
hOH8187 NP £LAPMS AMSF v A9 NLOAT 210 nag 9P’
KCOPT PTLNTIPTY LaPA(k::
243 1CTT MG FAPFP ORI° 10T Lad NMgP 0 1 2 3
+ra (AgenH9) I0C ?
244 | othni POFTHE PoRIbti PavRNC ®RIC 04 0 1 2 3
Pav/ P AT 1NN ?
245 ATPAG P0G R Qa0@Pt TFOC M9 Navm’y 0 1 2 3
NAL Pao Gt Foc 10LOPT ?
246 | eLhge ALt @RI° APIP 09710 U3 INLANPT 2 0 1 2 3
247 | P9 &ATF AAPSC @EI° 1MI° \H- LarNAT 0 1 2 3
FaC 1040PF ?
248 | 9PN €A%t AAaeSC @R9° NM9° IH- Pav-NAT 0 1 2 3
Fec nenet ?
249 | QAP PE (Tt FOAIOPTF ORI° AATANATIR 0 1 2 3
NAD- AAND-F OLI° (LHANT AAL.Chr NAD- AOND-
e ?
250 1CT AL YaNP 7 avaNaN @LI° AN PT90F I 0 1 2 3
NPT APAN PHM LI OLI° BAATTTY
(Lavavk ?
251 NFAPLD M5 WG T PIIMFE 08, MY PTINT 0 1 2 3
@L,79° (P10 AWATOPTF ATIHOF NTLTFA U3
P A LaPGIC DR.I° PavypAdi FoIC NPT 2
252 NIt LAAN DLTI° he-bT (P a8 119 LAAN 0 1 ) 3
NA@- a0+ 1.1 10C

NAL PmPOGTFD FACT AITPPTF N1NGE FACE (P TT W18L0A%T POFANPTT 2441 A188PME he-0P T AaomNP
OL79° AT APT OC NPT ATFrE ARCAP 7 PUN AlVEDS (A8DTF) 1042

0. 9°79° FC Adé.M4-9°

1. Qoomt FIC PPN

2. NG AF50AU-

3. AP NM9° HFos LD+
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NP 0537 PTavA vt ae BT (0SS3)

LN HAD- o MEP 3 TOLRPTY P4, 1M 2 AONPT W18 18T TPE  NPrPE LN+ AS NP TIWNEP L2¢P7 (HaA
U3 0TLIAS (AL 8 1% (&7 DAT A1%7 I°CR, LI°LMy i1 ATTIGD9° PEE NAZLE NAL avalNBP T ATLIIL.avC My
ACIMG QU-r::

) TORPF PTPBPT JOCeR,
253 MWLP TP a.ar AMI° PPCA PPHG TICPTT 071 0d.Mr 1. ay3gp
Ort APF Ade? 2. W8 e uNt
3. h3-5
4., h5048
254 ARt APT RCAP N91L.LLCATFA. TICT AL I°7 PUA 18 1. uCh e PAFaLge
PAT@G P9 L0MAPT LaPNAPL T N? 2. AH9° e PATF-@LYP
3. ACIMG Pt AATAP
4. QoM 918 LATFPA
5. MY 9L LATFPA
255 NP WC8F TITTT 907 PUA PAA 107 1. nm9° hag o-
2. hag o
3. AN ORUPYI° ACAT TV BFAA
4. PAN 1D~
5. OMY° PAA 10
heA At hhAzhd PhIPET IC +28TE PaFo- aome$T
) TP aoAR goCavs.
301 N7t GavtP 1@ eANC VarIPHg ao PP Ol 01 d-?
302 NOALZFP avhhd PL9° “14.+ avgn,avC PANT A@* AA? 1. h?
2. PA9®
303 NOALFP avhnd eanc NTF LANT QD AA? 1. h?
2. PA9®
304 PG YardPPT AavFet AG UhIPG ATITTT AHO-H.D- | 1. AP
ALIPPT LINTFN? 2. PA9®
306 ARG YardPPy Aav 30+ AG vh9°G ATITT T hNLI°PT 710 T 1. h®
LH QA ARG Vard® em.G +IPUCT ORI PR HATHPFA? 2. eA9°
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heA A<t AhAP arAn PP T

+. & | AhAR aoAn PP T eAht aom?
401 ¢ao} (M TETHC)

402 &t (Mhbeasg)

403 BMI

404 P01 e (A 719%+C) (WC)

405 80 (MOFETTC)

406 WHR

Part Five: Data Extraction Checklists (taken from patient cards)

5. Other specify ......

S. No | Questions Response Skip
501 Type of dm 1. Typel
2. Type?2
502 Duration of DM
503 Kind of treatment of DM taking 1. Oral hypoglycemic agent only
2. Insulin therapy only
3. Both oral and insulin
4. Dietary
504 Is there any comorbidity other than 1. Yes If nogoto
hypertension? 2. No Question
506
505 Which one best describe the type of | 1. Cardiovascular disease (CHF,
comorbid illness? STROKE ..)
2. Respiratory disease
3. Renal disease
4. Neurological disease
5. Other specify.......
506 Are there any  diabetes related 1. Yes If no go to
complications? 2. No question
508
507 Which one best describe the type of diabetes 1. Diabetic retinopathy
related complication? 2. Diabetic nephropathy
3. Diabetic neuropathy
4. Sexual dysfunction

Blood glucose level (In addition to current take previous last two Recent results)

508

Fasting blood glucose

mg/dl
mg/dl
mg/dl
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Annex VII: Receiver Operating (ROC) Curve

Reciever Operating Characteristics (ROC) curve

1.0

= = =
I sy o
1 ] 1

True Positive rate (Sensitivity)

=
[
1

0.0 T T T !
0.0 0.2 0.4 o0& 0.8 1.0

False Positive rate (1-Specificity)
Figure 3: Receiver Operating Curve showing accuracy of the model in predicting probabilities of

factors associated with hypertension among DM patients in Amhara region comprehensive
specialized hospitals, 2020/2021

72



