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ABSTRACT

Background: Cognition is any intellectual process by which one becomes aware of perceiving,
reasoning, judgment, memory, and thinking. Cognitive impairment is the major health problem
particularly in elderly with type 2 diabetes mellitus. So, frequent screening of cognitive status is
important for adults living with type 2 diabetes.

Objective: To assess prevalence of cognitive impairment and identify associated factors of

adult with type 2 diabetes mellitus having follow up care in Bahir Dar city referral hospitals.

Methods: Institution based cross sectional study was conducted among 421 adults with type 2
diabetic mellitus from March 17" - April 24" /2021. Systematic random sampling technique was used
to select the study participants. Structured and pretested questionnaire have been used to collect socio
demographic and behavioural data. An adopted Standardised Mini Mental State Examination form
was used for face-to-face interview. The standardised mini mental state examination scale ranges
from 0 to 30 points, with higher score indicating better cognitive state. Binary logistic regression was
used to see the association between each independent variable with the dependent variable. Variables
with P-value < 0.25 during bivariate analysis were considered for multivariable logistic regression

analysis. Level of significance was declared at P value < 0.05 with 95% confidence interval.

Result: More than half 211 (52.0%) of the participants were males. The mean age of the study
participants was 56.12+11.15 years. The median body mass index, fasting blood glucose, and duration
of diabetics of the study subjects were 24.9 kg/m?, 134.0 mg/dl, and 10 years respectively. The overall
median cognitive score of adults with type 2 diabetes was found to be 26 with interquartile range of 3
points while measured with standardised mini mental state examination. Among the study participants
112 (27.6%) were found to have cognitive impairment. The study revealed that age greater than 60
with odds ratio of [4.6 (1.03, 2.9), 95% CI], single marital status [2.2 (1.6, 9.4), 95% CI], educational
level less than grade 8 [3.3 (1.3, 8.0), 95% CI] and between grade 9 and 12 [ 2.8 (1.18, 6.5), 95% Cl],
being farmer [9.4 (2.1, 40.9), 95% CI], presence of comorbidity [3.5(1.7, 7.23), 95% CI], and doing
moderate physical exercise [0.35(0.1, 0.9), 95% CI] were significantly associated with cognitive

status of the participants.

Conclusion and recommendation: Cognitive impairment was common in the study population.
Considering the factors that affect the respondents’ cognitive status in this study, there was a
significant difference on the cognitive status of the respondents among different age group, marital
status, education level, occupation, presence of comorbidity, and doing physical activities. All
responsible bodies have to give more emphasis for individuals with type 2 diabetes patients which

were older age, lower educated, single, farmer, and had comorbidities.

Key words: Cognitive Impairment, associated factors, type 2 diabetes mellitus, Ethiopia.
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1. Introduction

1.1. Background

Cognition is a collective word for a range of higher brain functions containing language,
memory, reasoning, and perception. Cognitive impairment is among the most feared and
most common illnesses of old age, making the identification of changeable risk factors for
them, a crucial public health importance. Diabetic patients may be susceptible to develop
mental health problems because diabetes is counted as one of the most behaviourally and

psychologically serious chronic medical illnesses (1, 2).

The concept analysis conducted in 2020 on cognitive dysfunction in T2DM patients defined
it as, Cognitive dysfunction among persons with T2DM was interpreted as an emerging
condition in T2DM but often remains undiagnosed, and should be considered as a long-term

diabetic complication with dramatic consequences for the patients and their families (3).

Cognitive impairment refers to abnormalities in advanced intelligence processing, including
learning, memory and critical thinking, in the brain. It can lead to serious learning and
memory disorders, along with other pathological processes, such as aphasia, apraxia, agnosia
or misconduct (4). The number of cases of cognitive impairment among the elderly has
gradually increased every year, along with the aging of the population (5).

Cognitive impairment is mainly classified into Alzheimer’s disease, vascular dementia,
dementia with Lewy bodies and frontotemporal dementia. Although Alzheimer’s disease, the
most common type, is considered to be a neurodegenerative disease, it is frequently
accompanied by cerebrovascular lesions (2).Additionally, based on its severity cognitive
impairment classified as Mild cognitive impairment (MCI), moderate, and severe cognitive
impairment (6).Insulin resistance is common in T2DM and it is the most cause for the
physiologic disturbance of cognitive function by exacerbating over deposition of beta
amyloid (AB) and abnormally hyper phosphorylated tau phenotypes, thus affecting cognitive
function (5).The rise of blood glucose level beyond the physiologic limits would result in
complications to different body parts including kidney, heart, blood vessels, and central

nervous system, which is the centre of cognition (7).



The relationship between T2DM and cognitive function has been explored in the study
conducted in Ethiopia, as it suggest cognitive dysfunction is an important complication of
T2DM (8). T2DM leads to disturbances of brain metabolites and neurotransmitters which are
vital for cognition. Memory function appears to be affected in patients with T2DM. Cognitive
impairment is the neurophysiologic disturbance caused due to neuronal damage and
functional defect among neurotransmitters (7, 8). T2DM causes Impaired neurogenesis, blood
brain barriers(BBB) dysfunction, Inflammation, Insulin resistance, Hyperglycaemia, and
Vascular dysfunction then its ends with cognitive impairment (9).

As the 2020 guideline of diabetics care showed that Type 1 and type 2 diabetes are both
associated with cognitive impairment (4). Although, Type 1 Diabetes mellitus (T1DM) is less
prevalent than T2DM, which is less than 5% of all DM cases, due to this its effect on
cognition function is not clearly stated by researchers , However, a meta-analysis study
conducted in United States of America has shown early onset TLDM is associated with brain

structural changes, which might have long-lasting effects on cognitive functions (10).

1.2. Statement of the problem

Cognitive dysfunction, including mild cognitive impairment and dementia, is increasingly
recognised as an important comorbidity and complication of diabetes that affects an
individual’s well-being and diabetes management, and is associated with diabetes treatment
related complications(8). Recent guideline therefore recommend screening for cognitive
impairment in older individuals with diabetes. In addition, this guideline suggest that glucose-
lowering treatment should be tailored in those diagnosed with cognitive impairment, to

reduce the risk of hypoglycaemia and improve treatment adherence (4).

The World Health Organization estimates that in 2022 the prevalence of cognitive
impairment [including, Alzheimer’s disease (AD) and dementia] in the global population
aged > 65 years will be 4-7% (11). The study conducted in China in 2017 reported that the
prevalence of dementia in the population aged > 65 years was 7.8%, whereas the prevalence
of AD was 4.8%, and after two years in China in 2019 similar study conducted among 256

T2DM patients reported that the prevalence of mild cognitive impairment were 21.6%(5, 12).

Similar study done in Spain in 2011 reported that the prevalence of Cognitive impairment
among elders greater than 65 years was 19% (13). Type 2 diabetes is recognized as a serious

public health concern with a considerable impact on human life and health expenditures.
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Rapid economic development and urbanization have led to a rising burden of diabetes in
many parts of the world . Diabetes affects individuals’ functional capacities and quality of
life, leading to significant morbidity and premature mortality . Recently, concerns have been
raised that more than one-third of the diabetes-related deaths occur in people under the age of
60 (14).

People with type 2 diabetes are at increased risk of age-related cognitive decline and
dementia. Hypoglycemia is a candidate risk factor, but the direction of association between
episodes of severe hypoglycemia and cognitive decline in type 2 diabetes remains uncertain
(15). As the study conducted in Singapour among diabetic patients and nondiabetics the
prevalence of cognitive impairment was 11.5% more in diabetics than nondiabetics (16).

Two prospective epidemiologic studies have found that older adults with type 2 diabetes have
an approximately twofold increased risk of dementia, but others have not, and the mechanism
is controversial (15, 16). The prospective study conducted in Australia in 2013 indicated that
Participants with diabetes had worse cognitive performance than participants who did not
have diabetes (17).

Possible mechanisms linking type 2 diabetes to dementia and cognitive impairment include
chronic hyperglycemia or hypoglycemia, hyperinsulinemia or insulin resistance, effects of
inflammatory cytokines and oxidative stress, and b-amyloid deposition in the brain (18).
Cognitive impairment may particularly affect verbal memory or complex information
processing in type 2 DM (19). Although the rate of vascular complications of T2DM
continues to rise, there is limited information about the problem. The magnitude of cognitive
impairment in type 2 diabetus mellitus patients was 25% as the study done in Black Lion
hospital reports(8, 20).

However, information gaps remain exist concerning on the cognitive impairment of type 2
diabetus mellitus patients, and related factors like; age of patients, drug side effect, length of
morbidity, educational level and poor glyceamic control either hyperglceamia or
hypoglycemia of the patients. Particularly, there is limitation of studies on cognitive
impairment in northwestern Ethiopia related to diabetic complications and their associated
factors. Therefore, this study expected to narrow the gaps by assessing the prevalence of
cognitive impairment of Type 2 DM patients and identifying its associated factors using

institution based cross sectional study in Bahir Dar city referral hospitals, northwest Ethiopia.



1.3. Significance of the study

Primarily the findings of this study help for T2DM patients with cognitive impairment and
professionals who works in diabetic clinics, by filling the gap of information on prevalence
and factors contributing to the development of cognitive impairment among diabetic patients

in Bahir Dar city referral hospitals.

Also used as inputs for the policy makers, planners and NGOs participate in the area of
diabetis mellitus program. It showed the risk factors of cognitive impairment related to
T2DM and it’s prevalence in T2DM patients. In the other way the finding of this study will

help as reference for other interested researchers in the field.



2. Litrature Review

2.1. Prevalence of cognitive impairment among type 2 diabetis mellitus patients

Poor cognitive performance of type 2 diabetes mellitus (T2DM) patients is mostly
underreported in developing countries like Ethiopia (8). Type 2 diabetes has been linked with
increased risk of dementia and cognitive impairment among older adults and with premature
mortality in young and middle aged adults (18). A great deal of research has found that
T2DM may double the incidence of mild cognitive impairment as well as dementia.
Following 705 participants for 4.6 years indicated that the domains of verbal fluency, verbal
memory, and working memory had a greater decline in patients with T2DM. Besides, they

found that T2DM patients had both worse ventricular and brain volume at baseline (21).

Different scientific evidence revealed that cognitive impairment among T2DM patients were
highly prevalent in different parts of the world. Institution based cross sectional study
conducted in Romania in 2013 reported that among 287 participated T2DM patients 149
(69.0%) patients had mild cognitive, 13 patients (6.0%) reached scores indicative of moderate
cognitive dysfunction and none had severe cognitive dysfunction (22).Similar study in
Poland among 267 participants in 2014 showed that the prevalence of Cognitive impairment

in elderly patients with type 2 diabetes was 31.5%(23).

Comparative Cross sectional study conducted in Brazil between T2DM and healthy
individuals the cognitive function is lower in patients with T2DM than nondiabetic
individuals with MMSE score of [25.7 in T2DM patients vs 27.6 in controls with (24). A
recent comprehensive meta-analysis of population-based longitudinal studies in Japan
showed that the pooled relative risk of cognitive impairment in subjects with T2DM (a total
of 506 subjects) was 1.46 compared with the subjects without T2DM (36,191 subjects), For
vascular dementia (VD), the relative risk was 2.5, based on ten studies including 3,519
subjects with T2DM and 23,026 subjects without (9).

Comparative cross sectional study done in Egypt in 2020 described that The subjective
complaint of cognitive impairment among diabetics was significantly higher (34%) compared
to non-diabetics [13.0%] (25).



Similar study conducted in Jimma, Ethiopia in 2017 showed that the joint education adjusted
MMSE score of the study participants using the independent t-test, was 24.55 and
significantly lower MMSE was observed among T2DM patients compared to the non-
diabetic study participants. The burden of cognitive impairment among T2DM patients was
significantly higher than for nondiabetes study participants [53.3% versus 31.4%] (7).
Institution based cross sectional study conducted in the capital city of Ethiopia among 384
T2DM patients in 2013 described that 96 (25%) patients were cognitively impaired (8).

2.2. Factors associated with cognitive impairment among type 2 diabetus
mellitus patients

2.2.1. Socio demographic factors related with cognitive impairment

In cognitive impairment age, sex, occupation, and educational status are among the most
associated socio democratic factors (26) .

Cohort study conducted among T2DM patients in Mexico in 2015 showed that cognitive
impairment was more common among older individuals[0% at an age <30years versus 10.4%
at an age > 70years] (27). Recent study in India showed that the prevalence of cognitive
impairments increases significantly with age of the individual. Age and certain lifestyle
generated diseases including T2DM and AD are the primary risk factors for cognitive
decline. Age was inversely related with performance on tasks for memory and information-
processing speed in type 2 diabetic patients (28). The study done in Cairo, Egypt showed that
diabetics aged above 50 and those with hypertension were the significant predicting factors

for Cognitive impairment (1).

The study conducted among T2DM patients in India in 2017 showed that sex was a risk
factor for cognitive impairment, as it stated being a diabetic woman was an independent risk
factor for neurocognitive impairment which doubles the risk as compared to man (29).
Similar study conducted in Ethiopia in 2013 indicated that male T2DM patients were 58%
less likely to have impaired cognitive function than female T2DM patients (8).

Institution based cross sectional study conducted in Poland among T2DM educational level
was associated with cognitive impairment (23).The study done in china in 2017 reported that

educational level was a prevent measure for cognitive impairment among DM patient (5).
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The study conducted in China showed that rural residence and unmarried status were
significantly associated with cognitive impairment (30).

Comparative cross sectional study conducted in Jimma, Ethiopia in 2017 showed that being a
farmer by occupation were higher odds for cognitive impairment compared to government

employees in T2DM patients (7).

2.2.2 . Clinical related risk factors

Mostly cognitive impairment in diabetic patients is associated with poor glyceamic control
among diabetic patients. Severe hypoglycemia and hyperglyceamia were associated with a
decline in cognitive function. As Prospective cohort study conducted in United Kingdom
showed severe hypoglycemia was associated with reduced cognitive function at follow-up
was increased threefold for the severe hypoglycemia group(15).Similar study done in Spain
showed that diabetes group had more pronounced levels of decline compared with no
diabetes for global cognition as well as each of the considered cognitive domains, including

episodic memory, learning, verbal fluency, and processing speed (31).

Similarly, in a prospective population based study conducted in United States of
America(USA) in 2017 patients with any hypoglycemic episode had a twofold higher risk of
developing cognitive impairment (32). Other Cross sectional study conducted in USA in
2012 reported that hyperglyceamia was associated with cognitive function, as it described a
0.14-point drop in Standardised Mini-Mental State Examination (SMMSE) score for each
1mg/dl increase in blood glucose level , and that its elevation impaired such aspects of
cognitive function as psychomotor speed (Digital symbol substitution test [DSST]), memory
and executive function ), suggesting a significant nega- tive association between blood
glucose level and cognitive function (2). Similar study conducted in Poland among T2DM
previous CVD, duration of diabetic, presence of comorbidities, and hypoglycemia were
significantly associated with cognitive impairment (23).

Treatment modalities for diabetic are significantly associated with cognitive impairment of
the individuals with T2DM. The study conducted in Australia among participants with

diabetes, worse cognitive performance was associated with metformin use (17).



The study conducted among T2DM patients in Malaysia in 2019 showed that statin use for
diabetic patients was associated with cognitive impairment, as it stated the prevalence of

cognitive impairment was 45.2% in statin users and 26.2% in non users (33).

The cross sectional study conducted in Ethiopia in 2013 showed patients who had taken
insulin therapy were more likely to have impaired cognitive status than those who had taken
oral hypoglycemic agents (OHA) (8). Although, similar study in Jimma, Ethiopia in 2017
showed that taking only OHA as a treatment modality were more likely to have impaired

cognitive status than who had used insulin (7).

The study conducted in Mexico in 2015 described some chronic inflammatory diseases like,
rheumatoid arthritis and astham were associated with cognitive impairment among T2DM
patients rheumatoid arthritis (absent 2.1% vs. present 15.8%) and asthma [absent 2.1%
vs.present 13%] (27). As Comparative Cross sectional study conducted in Iran among 350
T2DM patients in 2020 hypertensive diabetic patients showed, respectively, 53.2% and
17.7% mild and moderate cognitive impairment compared with normotensive diabetic
patients showed 38.2%, and 12.9% mild, and moderate cognitive impairment respectively
(34). A six year follow up study done among T2DM patients in Japan showed that higher
diabetic blood pressure (DBP) was significantly associated with cognitive impairment,per
10mmHg increase for DBP the risk of developing cognitive impairment increased by five
times (35).

A meta analysis study conducted in USA on behalf of American Acadamy of Neurology in
2019 stated that stroke was strongly associated with cognitive impairment. As the study
showed 30% to 35% of individuals were having post stroke cognitive impairment(PSCI) after
2 to 6 month of incident case (36). Community based cross sectional study conducted in
China indicated that stroke 1.71 times increase the risk of developing cognitive impairment
in T2DM patient (37).

The study conducted in Malaysia in 2020 indicated that end stage renal disease(ESRD) was
the risk factor for cognitive impairment, as the study result showed the prevalence of

cognitive impairment was 48.2% among ESRD patients (38).



2.2.3 . Behavioural related factors

Behaviours like; dietary habit, smoking, alcohol consumption, and doing physical activities
are some risk factors for cognitive impairment (39).

The study conducted in USA in 2017 showed that poor dietary habit can lead to an increase
in cognitive dysfunction (40). Individuals who frequently took excess fat rich foods were
exposed to develop cognitive impairment, particularly for VD. Midlife cholesterol levels in
excess of 6-5 mmol/L are significantly associated with the risk of cognitive impairment in
later life (41).

The study conducted in Brazil showed that current smoking conferred a risk for any dementia
and for both AD and VCI compared to nonsmokers (42). The study conducted among T2DM
patients in China in 2020 showed that smoking habit increase incident of cognitive
impairment by twofold (43). Other study in China in 2019 showed that daily exercise <0.5 hr
was double the risk of developing cognitive impairment among T2DM patients (37).



2.3. Conceptual Framework
Conceptual framework develop after reviewing different literatures describes the relationship
of independent variables with the dependent variable. Independent variables influence the

risk of congnitive impairment among T2DM patients directly or indirectly (Figure 1).

Socio demographic

Clinical related factors

factors
¢+ Poor glycaemic control
> Age < Diabetic treatment modalities
> Sex - % Duration of diabetes
> Marital s_tatus STy % Present of comorbidities
> OCCUpa}tlon (HTN, stroke, CKD...)
» Educational level
> Residence

Cognitive
Impairment

AN

Behavioural Related factors

"’,
n

Smoking

Alcohol consumption
Chewing

Physical activity

Figure 1:Conceptual framework on cognitive impairment and associated factors among adults
with T2DM in Bahir Dar city referral hospitals, Bahir Dar, north west Ethiopia,2021.
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3. Objective

3.1. General objective

» To assess prevalence of cognitive impairment and identify its associated factors of

adult with type 2 diabetis mellitus in referal hospitals of Bahir Dar city, northwest

Ethiopia, 2021.

3.2.  Specific objectives

+* To determine prevalence of cognitive impairment of adults with type 2 diabetis
mellitus in referal hospitals of Bahir Dar city, northwest Ethiopia.
% To identify factors associated with cognitive impairment of adults with type2 diabetis

mellitus in referral hospitals of Bahir Dar city, northwest Ethiopia.
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4. Method and materials

4.1. Study area

This study was conducted in Bahir Dar city referral hospitals. Bahir Dar is the capital of
Ambhara regional state which is 565 kilometres far from Addis Ababa. Felege Hiwot Hospital
is a Comprehensive Specialized Hospital found in Bahir Dar city. The hospital was serving as
a teaching hospital to Bahir Dar University until 2019. The hospital chronic diseases clinic
serves average of 500 diabetes patients a month, among those 475 were T2DM patients.
Tibebe Gion is also a comprehensive specialized hospital and teaching hospital of Bahir Dar
University which starts its service in 2019. On chronic disease clinic of the hospital at least
160 T2DM patients have got service in a month. The city has two comprehensive specialized

hospitals, one primary public hospital, ten health centres, and four private hospitals.
4.2. Study period

The study was conducted from March 17" — April 24" 2021.

4.3. Study design
An institution based cross sectional study design was implemented.
4.4. Population

4.4.1. Source of population

All adults age >18 years with type 2 diabetic mellitus who had follow up in Bahir Dar city
referral hospitals.

4.4.2. Study population

All adults age >18 years with type 2 diabetic mellitus who had follow up in Bahir Dar city
referral hospitals and availabe during data collection period.
4.4.3. Study unit

All systematic randomly selected type 2 diabetic mellitus adults age >18 who have follow up
in Bahir Dar city referral hospitals in the study period and fulfill the inclusion criteria.

12



4.5. Eligibility criteria

4.5.1. Inclusion criteria

All T2DM adults age >18 years attending in Bahir Dar city referral hospitals chronic diseases
clinic, having the duration of 1 year and above from diagnosis and clinically stable adults

during study period, and volunteers were participated.

4.5.2. Exclusion criteria

T2DM adults which were critically ill during the study period were not included in this study.

4.6. Sample size determination and sampling procedures
4.6.1. Sample Size Determination

Sample size was calculated using a single population proportion formula by using p-value of
53.3% (7). Using the assumptions, 5% marginal error, 95% CI, and 10% for non response.

. _Zgy2? P(1-P)

dZ
Where: n = sample size

Za/2 = standard normal distribution corresponding 95% level significance= 1.96

P = prevalence of cognitive impairment among T2DM =53.3%

62 (0533)(0.467)

n=1.9
0.052

n=383

By adding 10% non response rate, the final sample size was 421.
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To determine the required sample size for the second specific objective of this study
different factors which are significantly associated with dependent variable were considered
with the following assumption; 95% confidence level, 5% margin of error and power of
80% using an open Epi info version 8 software program, 10% for non-response. The
calculated sample size for selected variables and maximum sample size is taken for the final
required sample size (table 1).

Table 1: Sample size calculation for different factors associated with cognitive impairment
among T2DM patients in Bahir Dar city referral hospitals, 2021.

Associated factors | Prevalence of cognitive impairment | Sample Reference
size
% exposed | % of | AOR
unexposed
Age in year 72% (>62) | 38%(30-45) | 7.54 78 @)
Occupation 84.6%(far | 27%(Govern | 7.38 44 @)
mer) ment
employe)
FBG(in mg/dl) 54%(>126) | 51%(<126) | 4.43 82 (7)
Treatment types 59%(OHA | 43%(insulin | 5.38 330 @)
users) users)

Finally the required sample size of this study was determined by taking the maximum sample

size from the first objective (421) T2DM patients were included in this study.
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4.6.2 . Sampling procedure

To select T2DM patients in each hospitals, the author used systematic random samplinig
techinque by using k- value of two. This was by considering the population in each hospitals
were homogenuos. Author used the patients chart order that was sent from card room to the
OPD based on the patients time of arrival to the hospital for follow up as an order for
selecting the study participants. Since the client flow rate was different in two hospitals. The

author had used propotional allocation method.

Bahir Dar city Referral hospitals
(Nt=7476) 5826 from FHCSH & 1650 TGCSH

Proportional allocation

\

Tibebe Gion Comprehensive Specialized
Teaching Hospital.

(N2=160)
n2=93

Felege Hiwot Comprehensive
Specialized Hospital.

(N1=475)
n1=328

nt=421

Figure 2: Schematic presentation of the sampling procedure on cognitive impairment among
T2DM patients in Bahir Dar city referral hospitals, northwest Ethiopia, 2021.

4.7. Data collection methods

Three BSC nurses as data collectors and one MSc nurse for supervision were participated in
the data collection process. Before directly going to actual data collection, the data collectors
and the supervisor were trained for one day about the aim of the study and appropriate
interaction during interview using a standardised minimental state examination(SMMSE)
test. Training on SMMSE was given by psychiatry nurse. As a result, the data collectors were
become familiar about each question and mechanism of minimize bias during the process of

data collection.
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Besides, the client was informed in detail about the purpose and the significance of the study
then informed voluntary consent was obtained to undergo the SMMSE, with the highest
pontuation of the test being 30 points, instructions was identical for each subject. To carry out

the examination, the individual was seat in a quiet, well-light room.

The respondents were asked to listen carefully and to answer each question as accurately as
they can. Then, the test results were immediately documented while individuals respond each
question. At the end, the number of correct responses were added to score. In addition, the
data collectors were obtained client’s the last three FBG, and BP measures from chart that

requested for checkup. Measure weight, and height of the patients.

4.8. Data collection instruments

Data on socio-demographic variables of T2DM patients were collected by interviewing using
structured pretested Amharic version gquestionnaires adopted from a literature in Ethiopia (7)
and author added some variables in which the literature not included. Data on behavioural
variables were collected by using CAGE and international physical activity question (IPAQ)
assessment tools which were validated and used by Ethiopian researchers. Data on cognition
was collected by interview using a SMMSE form (Folstein test) which involves a related
series of questions or commands which was previously used by the study in Ethiopia (8) and
patients’ charts were reviewed for FBG, and for diabetic related variables like, presence of
comorbidities, .

The individual was received one point for each correct answer. A SMMSE form was
interviewed to each of the 406 subjects. The SMMSE offered a quick and simple way to
quantify cognitive function and screen for cognitive loss. The SMMSE scale ranges from 0 to
30 points, with higher score indicating better cognitive state. SMMSE designed to assess the
patient’s cognitive status various functions including arithmetic, memory and orientation; to
screen for cognitive impairment and to estimate the severity of cognitive impairment at a

given point in time. It is commonly used in medicine to screen for dementia..
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The SMMSE consists 19 questions [30-point questionnaire test; orientation (10 points),
registration (3 points), attention and calculation (5 points), recall (3 points), language and

praxis [9 points; naming, repetition, 3-stage command, reading, writing and copying] (39).

This SMMSE was introduced by Folstein et al. in 1975. The SMMSE form which is currently
published by Psychological Assessment Resources is based on its original 1975
conceptualization, with minor subsequent modifications by the author (6). It had also slightly
modified based on the participants education background, and physical ablity of doing the
tasks in the tool in order to fit with the purpose of this study and each question was tested

about their relationship with variables and study objectives/questions.

4.9. Study variables

4.9.1. Dependent variable
Cognitive impairment.

4.9.2. Independent variables

Socio demographic variables; age, sex, marital status, educational level, occupation, and
place of residence.

Cinical related variables; Blood glucose level, type of treatment modality for diabetes,
Body mass index, durationa with diabetes, and presence of comorbidities.

Behavioural related variables; Chewing, smoking, alcohol consumption, and physical
activity.
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4.10. Operational Definitions

Cognitive Impairment: is the health disturbance in which the persons ability of thinking,
remembering, coping, judgmental ability, and orientation is become decline (3, 44).
A SMMSE score of;
v' > 25 points (out of 30) by SMMSE was considered as effectively normal
(intact) cognition.
v’ <24 points were have found cognitive impairment classified as,

e severe (<9 points)

e moderate (10-20 points)

e mild (21-24) points).
Body Mass Index: is an indicator of the individuals nutritional status which is normal from
18.5-24.9 Kg/m? for adults (45).
Good glyceamic control : is when the measure of fasting blood glucose is from 70-126
mg/dI for adults in three consecutive measurements.
Poor glyceamic control: is when the measurement of fasting blood glucose is above 130
mg/dl in three consecutive measurements.
Blood Pressure: is the pressure of the blood within the arteries exerted against the arterial
wall which is normal from 85/60 to 130/85 mmHg for adults (46).
High (intensive) Physical Activity: Is an individual doing exercise of seven days of any
combination of walking, moderate or vigourous intensity activities for achieving a minimum
total of at least 3000 metabolic equivalent(METSs).minutes/week.
Moderate Physical Activity: is doing exercise of five or more days of moderate activities or
walking of 30 minutes per day and achieving 600METs.minutes/week.
Low (easy) physical Activities: if the individual not fit neither of the tha above two criterias.
Chat abuse/Dependence: if an individual score of 2 or more points By CAGE assessment

indicates likelihood of chat abuse, i.e., individual has chat use disorder.

Tobacco Abuse/Dependence: if an individual score of 2 or more points By CAGE

assessment indicates likelihood of tobacco abuse, i.e., tobacco use disorder.

Alcohol Abuse/Dependence: if an individual score of 2 or more points By CAGE

assessment indicates likelihood of alcohol abuse.

18



4.11. Data processing and analysis

First data was checked for completeness and consistency before enter to the computer. Then
it was coded and entered to Epi-Data version 3.1 software and exported to SPSS statistical
software version 25 for analysis. Descriptive statistics like frequency, measure of central
tendency was used to describe study participants.

The dependent variable was coded into dicotamous outcomes as they have intact cognition
function(no cognitve impairment), and have cognitive impairment depending on the score of
SMMSE. T2DM patients with SMMSE score (>25) was considered as intact cognition and
coded as ‘0’, MMSE score (<24) considered as cognitively impaired coded as “1”.
Independent variables were coded based on the interset of the principal investigator. Binary
logistic regression was used to see the association between each independent variables with the
outcome. Covariates with a p-value < 0.25 during binary regression analysis were candidates
for a multivariable logistic regression analysis to control potential confounders and to identify
associated factors for cognitive impairment. In multivariable analysis a significant association
of variables with outcome were determined using 95 % confidence interval. Variables with
P-value < 0.05 were be declared as statistically significant.

Model fitness was checked by Hosmer and Lemeshow goodness model.

4.12. Data quality control

Data quality had assured through careful design of structured questionnaire and data
collection procedure. To estimate the time required for one study participant, and check for
its appropriateness pretest had done on 5 % of study sample in T2DM patients who have
follow up in Addis alem primary hospital.

One day training had given for data collectors and supervisors regarding to data collection
techiniques, SMMSE assessment tool, selection of study participants, ethical issues, and
purpose of the study. The training had given by the principal investigator(PI), and pschciatry
nurse. Supervision was carried out by one MSc nurse and he had checked completeness,
accuracy, and consistency of data throughout data collection period. Overall supervision
had done by principal investigator and data double entry had used in Epi data to check

discrepancies.

19



4.13. Ethical considerations

Before the beginning of the data collection, it was reviewed and approved by Institutional
Review Board of college of medicine and health science of Bahir Dar University. Official
letter had sent to the two referral hospitals in Bahir Dar city. An informed, voluntary, consent
had taken from each study participant who were selected for interview after explaining the
purpose, benefits, duration and any possible risk of the study. Confidentiality of the study

participants’ information had ensured.

4.14. Information dissemination

The result of this study will be presented for Bahir Dar University College of Medicine and
Health Sciences, Bahir Dar city health administration office and for other NGOs working on

psychiatric and diabetic areas. All possible effort will be made to publish the findings on

diabetic journal.
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5.Result

5.1. Socio demographic characteristics of the participants
A total of 421 adults with type 2 diabetes mellitus were approached to participate in this

study while 406 adults were participated giving a response rate of 96.4%. Slightly higher than
half 211 (52.0%) of participants were males. Sociodemographic, clinical and behavioural
characteristics of the patients are shown in tables and figures below.

The age distribution of the study population showed, the maximum age of the respondents
was 85 and the minimum was 31 with the mean age of 56+£11.15 SD years. Most of the

respondents were found to the age group between 46 and 60 which accounts 183 (45.1%).

Regarding the result of marital status majorities of respondents were married which accounts
313 (77.1%). Additionally, the result on educational background showed that half 205
(50.5%) of the participants were accomplish their college education. Considering the
residence of the study participants majority 355 (87.4%) were living in urban. Regarding the
occupation of the participants the majority were governmental employers which accounts 139
(34.2%) followed by merchant 87 (21.4%) (Table 2).

Table 2: Socio demographic characteristics of T2DM out patients in two referral hospitals
Bahir Dar, northwest Ethiopia March-April 2021 (n=406).

Variables Category Frequency (%)
Age in year
30-45 77 (19.0)
46-60 183 (45.1)
>60 146 (35.9)
Sex
Male 211 (52.0)
Female 195 (48.0)
Marital status Married 313 (77.1)
Single 17 (4.2)
Divorce 31 (7.6)
Widowed 45 (11.1)
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Educational level < Grade 8 111 (27.3)

9-12 Grade 90 (22.2)
College and above 205 (50.5)
Occupation Government employee 139 (34.2)
Merchant 87 (21.4)
Farmer 26 (6.4)
House wife 49 (12.1)
Daily labourer 11 (2.7)
Others 94 (23.2)
Residence Urban 355 (87.4)
Rural 51 (12.6)

NB: Others includes drivers, NGO workers, retired individuals.

5.2. Clinical characteristics of the study participants

According to the result of BMI of the study participants the median BMI was 24.9 kg/m? with
interquartile range of 4.4 kg/m? . The minimum of 16.53kg/m? and a maximum of 35.63

kg/m?, and almost half 202 (49.8%) of the respondents were in the normal range (Figure 3).
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BMI of the participants

m<18.5
™ 18.5-24.99

>24.99

Figure 3: BMI of T2DM out patients in two referral hospitals, Bahir Dar, Northwest,
Ethiopia from March-April, 2021 (n=406).

Regard to the result of blood glucose level the median FBS was 134.0 mg/dl with
interquartile range of 57.4 mg/dl. More than half of the respondents were hyperglycaemic

accounts 217 (53.4%) (Figure 4).

FBS of the respondents

>126
70-126
<70

FBS

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

Figure 4: FBS of T2DM outpatients in two referral hospitals Bahir Dar, northwest Ethiopia
March-April, 2021.

The result on duration of diabetes of the participants indicated that the median duration was
10 years with interquartile range of 7 years, and the minimum duration of diabetes was one
year with a maximum of 30 years, similarly 166 (40.9%) of individuals have more than 10

years of diagnosis with diabetic (Figure 5).
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Duration of Diabetes

W 1-5 years
M 6-10 years

>10 years

Figure 5: Duration of diabetes of T2DM outpatients in two referral hospitals, Bahir Dar,
northwest Ethiopia March-April, 2021 (n=406).

Regard to the result of comorbidity more than half 217 (53.4%) of the respondents had
comorbidities. The result also showed that hypertension was the leading comorbid which
accounts 136 (63%) followed by CVD 38 (17.6%).

Considering the result of the treatment modality for diabetes of the study participants
majority use OHA only 296 (72.9%) (Table 3).
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Table 3: Other clinical Variables of T2DM outpatient in two referral Hospitals, Bahir Dar,
northwest, Ethiopia from March-April 2021 (n=406).

Variables Category Frequency (%)
Treatment modality Insulin 61 (15.0)

OHA 296 (72.9)

Both 49 (12.1%)
Comorbidity No 189 (46.6)

Yes 217 (53.4)
Comorbidity type Hypertension 136 (63.0)

CKD 31 (14.4)

CVD 38 (17.6)

Others 11 (5.1)

NB: CKD; chronic liver disease) CVD; cardio vascular disease Other; including asthma, stroke.

5.3. Behavioural related factors of the study subjects

As the result of behavioural variables of the participants showed that majority 392 (96.6%) of
study participants were not current smokers.

According to the result of the study among 406 participants 20(4.9%) were chat chewers and
among chewers 5 (25%) were chat dependents. Additionally, 125 (30.8%) of the study
participants were current alcohol users among those users 10 (8%) were alcohol dependents.
Beside of the result of physical activity habit of the respondent’s majority 386 (95.1%) were
doing physical exercise at least for 10 minutes. Among those majority 170(44.0%) were

doing easy exercise (Table 4).
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Table 4: Behavioural related characteristics of T2DM outpatients in two referral Hospitals
Bahir Dar, northwest Ethiopia March-April 2021 (n=406).

Variables Category Frequency (%)
Smoking tobacco No 392 (96.6)
Yes 14 (3.4)
Tobacco abuse No 12 (85.7)
Yes 2 (14.3)
Khat chewing No 386 (95.1)
Yes 20 (4.9)
Khat abuse No 15 (75.0)
Yes 5(25.0)
Drinking No 281 (69.2)
Yes 125 (30.8)
Alcohol abuse No 115 (92.0)
Yes 10 (8.0)
Physical exercise for 10 No 20 (4.9)
minutes Yes 386 (95.1)
Type of physical exercise  High 52 (13.5)
Moderate 164 (42.5)
low 170 (44.0)
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5.4. cognitive status of the participants

Regard to the result of cognitive status of T2DM out patients, 112 (27.6%) had found

cognitive impairment with [ 95% CI (23.2%,31.9%)]. Among cognitively impaired

individuals 92 (22.66%), 19 (4.68%), and 1(0.25%) were mildly, moderately, and severely

impaired, in the order accordingly (figure 6).

The median of total SMMSE score was 26.0 with interquartile range of 3 points, ranges from
9 to 30.

Cognitive status of the participants

COGNITIVE STATUS INTACT IMPAIRED

Figure 6: The cognitive status of T2DM out patients in two referral Hospitals, March-April
2021 (n=406).

5.5. Predictors of cognitive impairment among T2DM patients

As the result of the bivariate analyses showed sociodemographic factors such as age, sex,
marital status, educational level, occupation, and place of residence were candidates for

multivariant analysis of cognitive impairment.
The analysis of clinical related factors, showed that BMI, presence of comorbidity, duration

of DM, and treatment modality for DM with behavioural factors like, current drinking, and

type of physical activity were also candidates for the multivariant analysis.
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Hosmer lame show (p=0.123), the model was fit for Hosmer Lame show goodness fit model.
Multivariable logistic regression analysis was done for all explanatory variables having
p < 0.25 in bivariate logistic regression analysis.

Then based on the analysis Age greater than 60 years, education level less than grade 8 and
grade 9 to 12, being single, being farmer, presence of comorbidity, and doing moderate

physical exercise were significantly associated with cognitive impairment of T2DM patients.

Therefore, those who were in the age group greater than 60 years were 4.6 times more likely
to develop cognitive impairment than age group between 30-45 [ AOR=4.6, 95% CI (1.03,
20.86)]. Concerning on marital status being single was 2.2 times increase the risk of
cognitive impairment than married participants [AOR=2.2, 95% CI (1.6,9.4)]. As well,
participants with education level less than grade 8 and those who complete their secondary
education were 3.3 times and 2.8 times more likely to have cognitive impairment than those
who complete their higher education [AOR=3.3, 95% CI (1.34, 8.01)] and [AOR=2.8, 95%
Cl (1.18, 6.54)] accordingly in the order.

Regard to occupation of the study subjects’ farmers were 9.4 times more likely affected with
cognitive impairment than government employers [AOR=9.4, 95% CI (2.14, 40.94)].
Concerning on the analysis of comorbidity with DM the respondents who had comorbidity
were 3.5 times more likely to develop cognitive impairment than those who have comorbidity
[AOR=3.5, 95% CI (1.7, 7.23)].

The result as well signifies that participants doing moderate physical exercise were 65% less
likely to develop cognitive impairment than who did hard physical exercise [AOR=0.35, 95%
C1(0.12,0.87)] see Table 5 below.
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Table 5: Predictors of cognitive impairment among T2DM out patients in two referral

hospitals, March-April,2021.

Variables

Age

Sex

Marital Status

Educational
level

29

Category

30-45

46-60

>60

Male

Female

Married

Single

Divorce

Widowed

<grade 8

9-12 grade

College

above

&

Cognitive
impairment

No

70

144

80

163

131
244

12

20

18

179

Yes

39

66

48

64
69

11

27

59

27

26

COR
(95% ClI)

2.7 (1.15, 6.36)

8.2 (3.55, 19.16)

1.7 (1.07, 2.57)
1

2.5 (1.8, 10.33)

1.9 (0.89, 4.26)

5.3 (2.76, 10.2)

7.81(4.48,13.61)

2.95(1.60,5.43)

AOR
(95% ClI)

2.6 (0.64, 11.0)

4.6(1.03, 2.9) **

1.4 (0.66, 2.9)
1

2.2 (1.6, 9.4) **

2.5 (0.95, 6.35)

1.6 (0.68, 3.64)

3.3(1.3,8.0) **

2.8 (1.18, 6.5) **



Occupation

Residence

BMI in kg/m?

Comorbidity

Duration
diabetes

30

of

Government
employee

Merchant

Farmer

House wife

Daily labourer

Others

Urban

Rural

<18.5

18.5-24.99

225.00

No

Yes

1-5 years

6-10 years

>10

128

64

12

24

56

265

29

151

139
165

129
71

124

99(24.4%)

11

23

14

25

38

90

22

51

60
23

89
16

29

4.2 (1.9, 9.95)

13.6 (5.06, 36.42)

12.1(5.3, 27.9)

1.2 (0.14,9.95)

7.9(3.76, 16.56)

1

0.45(0.24,0.82)
1

1.4 (0.15, 12.37)

1.7 (0.19, 15.17)
1

5.02 (3.0, 8.39)
1

1.1 (0.53, 2.04)

3.0 (1.61, 5.61)

1.2 (0.43, 3.68)

9.4 (2.1, 40.9) **

2.1(0.62,7)

0.3 (0.02, 4.59)

1.6 (0.61, 4.42)

1

0.66 (0.26, 1.65)
1

2.2 (0.14, 36.23)

2.8 (0.16, 46.60)
1

3.5 (1.7,7.23) **
1

1.0 (0.4, 2.74)

1.0 (0.37, 2.6)



Treatment
modality

Current
Drinking

Type
physical
activity

of

Insulin

OHA

Both

No

Yes

High

Moderate

Low

50

207

37
188

106
40

143

109

11

89

12
93

19
12

21

61

1.9 (0.97, 3.93)

1.5 (0.59, 3.71)
1

2.7 (1.59,4.77)
1

0.26 (0.15,0.46)

0.54(0.26,1.09)

1.5 (0.53, 4.32)

1.8 (0.48, 6.61)
1

2.23 (0.86,5.77)
1

0.35 (0.1, 0.9) **

1.0(0.34, 2.91)

** Significantly associated variables in multivariant analysis
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6. Discussion

This study measured the cognitive status of adults with type 2 diabetes through the SMMSE
and related variables.

In this study, prevalence of cognitive impairment was 27.6% with [95% CI (23.2%, 31.9%)].
This was in line with the result of the studies done in Addis Ababa, Ethiopia 25% (8) and in
Poland 31.5% (24). On the other hand, this result was lower than the study conducted in
Jimma, Ethiopia, which was 53.3% (7). This discrepancy might be due to educational, and
physical ability modification of the study participants in which the study was not modified
the SMMSE score by education and physical ability. Additionally, the result of this study was
lower than the study done in Romania which was 75% (22). This discrepancy may be due to
using different type of screening technique the study uses Montreal cognitive assessment tool
(MoCA) and the referenced study had used large sample size. Although, the result of the
study was higher than the study conducted in Egypt which was 22% (25). This was due to

using different sample size, this study used large sample size.

In this study age was the independent predictor of cognitive impairment of the T2DM
patients. The percentage of cognitive impairment increased on older age, this in line with the
study conducted in Egypt (1), Mexico (27) and India (28). The possible mechanism may be
due to as age increases the body cells including the brain cells will become degrade and
decreased the individual’s cognitive function (47, 48).

This study stated that being single was a risk factor for cognitive status. This agrees with the
result of the study done in China (30). The potential reason may be due to after the age of
adolescent individuals become self-governance and live out of family, so if they did not get
married, they become expose to loneliness this led to depression and other mental disorders
including cognitive impairment (49).

In addition to this educational background was associated with cognitive impairment,
individuals with lower educational level had higher risk of cognitive impairment. This agrees
with study conducted in Addis Ababa Ethiopia (8). And the other two cross sectional studies
conducted in Poland and China also agrees with this finding (5, 24).

This is due to the fact that education increase the individuals thought function, and general
mental functioning, so individuals with higher education level had lower prevalence of

cognitive impairment (50).
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In this study occupation was also a risk factor of Cl. As it shows being a farmer was
increasing the burden of CI. This finding similar with the result of the research conducted in
Jimma Ethiopia in 2017 (7). This may be due to farmers spent more of their time on doing
farm activities and not reading different books for developing their mental function and

mostly farmers are more prone to work site injury (51).

The result of the study also showed that present of comorbidities was an independent risk
factor for cognitive function of T2DM patient. This agrees with the studies done in different
Asian countries in Japan, china, and Malaysia (35, 37, 38). In addition to this the studies done
in Poland, Mexico, and USA support and discuss the finding of this result (24, 27, 36). The
possible mechanism may be due to the patient with different diseases will face immunity
deficiency, this affects the individual’s neural function including his/her cognitive function

by exposing those cells to diseases (52).

The study got the result of some individual behaviours, like doing physical activities were
significantly associated with cognitive level of T2DM patients, which shows T2DM patients
doing moderate physical activities were less likely suffer from cognitive impairment. This
finding had agreed with the study conducted in China (37). The possible mechanisms may be
due to: physical activity result in balanced body weight, which in turn increase burn out of
excess accumulated fats and prevents arteriosclerosis and other vascular and brain cell
diseases. On the other side it also improves normal circulatory and other metabolic functions

that helps for individual’s heathy cognitive activity (53).
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7. Limitation of the study

The presence of purely physical problems and educational level could interfere with
interpretation if not properly noted; for example, a patient may be physically unable to hear
or read instructions properly, or might have a motor deficit that affects writing and drawing
skills.

Lack of imaging data, confining the ability to link diabetic and its cause to neuropathology
and cognitive deficit. Additionally, this leads the study unable to identify specific types of
cognitive impairment.
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8. Conclusions and Recommendations

8.1. Conclusion

In the study cognitive impairment was common in the study population, which accounts more
than one fourth of the study population. Considering the factors that affect the respondents’
cognitive status in this study, there was a significant difference on the cognitive status of the
respondents among different groups of age, marital status, education level, occupation,

presence of comorbidity, and doing physical activities.

8.2. Recommendation

Type 2 diabetes mellitus has an association with cognitive impairment which may be
complicated along with the severity of the disease. This relationship yet again leads for
further complication of the disease because of increased age, being single, low educational
level, being farmer, presence of comorbidities, and don’t do physical activities. At the same
time, these related factors could be outcomes of impaired cognition. As a result, severity of
diabetes and cognitive impairment worsen through time. Therefore, prevention and early
detection is necessary. For that reason, this study recommends .......

The client

v Do regular physical exercise.
v Enhance their educational level
The health professionals
» Teach patients about use of doing physical activities, normal routine care of diabetes,
preventive, early detection measures and regular follow up of cognitive function per
the understanding capacity of the clients since low education level patients are at high
risk.

» Perform cognition assessment for all T2DM patients together with their follow up.

Regional health bureau
+ Design a strategy focused on early detection of cognitive impairment, through
SMMSE or other tests and prevention on chronic diseases (diabetes) complication
+ Generate accessible, affordable and available chronic illness (diabetes) care services,
treatments, and education which also involves the cognitive status assessment for

patients.
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For Hospital administrators
= Design a training for healthcare providers on CI screening techniques and follow its
application.
For researchers
% Future follow up studies are suggesting to better identify specific types of cognitive
impairment and their respective risk factors of adults with type two diabetes by using

advanced diagnostic techniques, like, MRI, CT.

36



Referrance

1. Abdellatif GA, Hassan AM, Gabal MS, Hemeda SA, EI-Chami NH, Salama I1. Mild
Cognitive Impairment among Type Il Diabetes Mellitus Patients Attending University
Teaching Hospital.Open Access Macedonian Journal of Medical Sciences. 2020;8(E):105-11.
2. Kawamura T et al.Cognitive impairment in diabetic patients: can diabetic control
prevent cognitive decline Journal of Diabetes Investigation.2012;3(5):413-23.

3. Liu T, Lee JE, Wang J, Ge S, Li C. Cognitive dysfunction in persons with type 2
diabetes mellitus: A concept analysis. Clinical Nursing Research. 2020;29(5):339-51.

4. Whitmer GJBRA. Cognitive dysfunction in diabetes: how to implement emerging
guidelines diabetologia. 2020;63:3-9.

5. Ma L, Li Y. Cognitive function and insulin resistance in elderly patients with type 2
diabetes. Neurological Research. 2017;39(3):259-63.

6. Association IP. A Guide to the Standardized Mini-Mental State Examination. 1997.

7. Baye Dagnew et al. Cognitive impairment among type 2 diabetes mellitus patients at
Jimma University Specialized Hospital, Southwest Ethiopia. acadamic journal.
2017;9(11):300-8.

8. Tefra Mulugeta MD, Sileshi Behailu. Cognitive Impairment Among Type 2 Diabetes
Melltus Patients In Ethiopia. earthjournals. 2013;2(3):40-54.

9. Umegaki H. Type 2 diabetes as a risk factor for cognitive impairment: current
insights. Dove medical press. 2014;11(5):1011-9.

10.  Wei Lia EHaSG. Type 1 Diabetes Mellitus and Cognitive Impairment. Journal of
Alzheimer’s Diseas. 2017.

11.  Winkley K, Upsher R, Polonsky W, Holmes-Truscott E. Psychosocial aspects and
contributions of behavioural science to medication-taking for adults with type 2 diabetes.
Diabetic Medicine. WHO 2020;37(3):427-35.

12. Li W, Lin S, Li G, Xiao S. Prevalence, influence factors and cognitive characteristics
of mild cognitive impairment in type 2 diabetes mellitus. Frontiers in aging neuroscience.
2019;11:180.

13. Rodriguez-Sanchez E, Mora-Simo6n S, Patino-Alonso MC, Garcia-Garcia R,
Escribano-Herndndez A, Garcia-Ortiz L, et al. Prevalence of cognitive impairment in
individuals aged over 65 in an urban area: DERIVA study. BMC neurology. 2011;11(1):147.
14. Khan MAB. Epidemiology of Type 2 Diabetes — Global Burden of Disease and
Forecasted Trends 2020.

15. Insa Feinkohl P, Marketa Keller, Christine M. Robertson, Joanne R. Morling. Severe
Hypoglycemia and Cognitive Decline in Older People With Type 2 Diabetes: The Edinburgh
Type 2 Diabetes Study. diabetes Care. 2014;37.

16.  Thein FS, Li Y, Nyunt MSZ, Gao Q, Wee SL, Ng TP. Physical frailty and cognitive
impairment is associated with diabetes and adversely impact functional status and mortality.
Postgraduate medicine. 2018;130(6):561-7.

17.  Eileen M et al Increased Risk of Cognitive Impairment in PatientsWith Diabetes Is
Associated With Metformin. Diabetes Care. 2013;36:2981-7.

18.  Elizabeth R et al. Type 2Diabetes and 10-Year Risk of Dementia and Cognitive
Impairment AmongOlder Mexican Americans. Diabetes Care. 2013;36.

19.  Barbera V et al. Cognitive impairment and MRI correlates in the elderly patients with
type 2 diabetes mellitus Diabetes Care. 2017;36(13):164-70.

37



20.  Wolde HF. Predictors of vascular complications among type 2 diabetes mellitus
patients at University of Gondar Referral Hospital: a retrospective follow-up stud BMC
geriatrics. 2018;18(52):1-8.

21. F. Ly WD, C. Wei, et al.,. Vascular cognitive impairment and dementia in type 2
diabetes mellitus. Life Science. 2020.

22. Cernea Simona, Zoltai Cristian, Berbecila Daniela, Sular Floredana-Laura. Prevalence
of Depression, Anxiety and Cognitive Impairment in Patients with Type 2 Diabetes from the
Central Part of Romania. 2016.

23.  Gorska-Ciebiada M, Saryusz-Wolska M, Ciebiada M, Loba J. Mild cognitive
impairment and depressive symptoms in elderly patients with diabetes: prevalence, risk
factors, and comorbidity. Journal of diabetes research. 2014;2014.

24, Rodrigo O. Moreira ALS, Bruno Cury, Carolina Meireles and Rosane Kupfer. Is
cognitive impairment associated with the presence and severity of peripheral neuropathy in
patients with type 2 diabetes mellitus? . 2015.

25.  Ghada A. Abdel-Latifl AMH, Mohamed S. Gabal2 , Samia A. Hemedal , Nada H.
El-Chami. Mild Cognitive Impairment Cairo Egpt among Type Il Diabetes Mellitus Patients
Attending University Teaching Hospital. 2020.

26.  Aljohani A, Salem KA, Aljohani A, Aljohni M, Alghamdi Z, Alhawsawi R. Factors
related to mild cognitive impairment among type 2 diabetic patients attending Diabetes
Center in Al-Madinah, Saudi Arabia 2019-2020. Medical Science. 2020;24(106):4080-90.

27. Lavielle P, Talavera JO, Reynoso N, Gonzalez M, Gémez-Diaz RA, Cruz M, et al.
Prevalence of Cognitive Impairment in Recently Diagnosed Type 2 Diabetes Patients: Are
Chronic Inflammatory Diseases Responsible for Cognitive Decline? PloS one.
2015;10(10):20141325.

28.  Garima Sharma AP, Tanay Talaiya. Cognitive impairments in type 2 diabetes, risk
factors and preventive strategies. 2020.

29.  Shallu Khullar GKea. The prevalence and predictors of cognitive impairment in type
2 diabetic population of Punjab, India J Soc Health Diabetes. 2017;5(1):47-53.

30. Xiu S, Zheng Z, Liao Q, Chan P. Different risk factors for cognitive impairment
among community-dwelling elderly, with impaired fasting glucose or diabetes. Diabetes,
Metabolic Syndrome and Obesity: Targets and Therapy. 2019;12:121.

31. Gonzdlez HM TW, Gonzalez KA, Fornage M, Zeng D, Gallo LC, Talavera GA,
Daviglus ML, Lipton RB, Kaplan R, Ramos AR. . Diabetes, Cognitive Decline, and Mild
Cognitive Impairment Among Diverse Hispanics/ Latinos. Diabetes Care. 2020;43.

32. Munshi MN. Cognitive dysfunction in older adults with diabetes: what a clinician
needs to know. Diabetes Care. 2017;40(4):461-7.

33. Mohamed Anwar Hammad SASS. Evaluation of statins impacts on cognitive
function among diabetic patients diabetes India. 2019;13(6):1797-803.

34. Sheida Jamalnia SJ, Hamed Akbari, Erfan Sadeghi, Mostafa Bijani. Association
Between Cognitive Impairment and Blood Pressure Among Patients with Type Il Diabetes
Mellitus in Southern Iran. 2020.

35. Umegaki H, limuro S, Shinozaki T, Araki A, Sakurai T, lijima K, et al. Risk factors
associated with cognitive decline in the elderly with type 2 diabetes: Pooled logistic analysis
of a 6-year observation in the Japanese elderly diabetes intervention trial. Geriatrics &
gerontology international. 2012;12:110-6.

36.  Jessica W. Lo M, John D. Crawford, PhD,. Profile ofand risk factors for poststroke
cognitive impairment in diverse ethnoregional groups. Neurological Research. 2019;93.

38



37.  Xiu S, Liao Q, Sun L, Chan P. Risk factors for cognitive impairment in older people
with diabetes: a community-based study. Therapeutic advances in endocrinology and
metabolism. 2019;10.

38. Raduan NJN. Depression and Cognitive Impairment in Patients on Hemodialysis: A
cross-sectional study E-BPJ. 2020;5(15):1-8.

39. Albai O, Frandes M, Timar R, Roman D, Timar B. Risk factors for developing
dementia in type 2 diabetes mellitus patients with mild cognitive impairment.
Neuropsychiatric disease and treatment. 2019;15:167.

40.  Sarah J. Spencer AKea. Food for thought: how nutrition impacts cognition and
emotion npj science of food. 2017;7.

41. Sahathevan R, Brodtmann A, Donnan GA. Dementia, stroke, and vascular risk
factors; a review. International Journal of Stroke. 2012;7(1):61-73.

42.  Alencar RC, Cobas RA, Gomes MB. Assessment of cognitive status in patients with
type 2 diabetes through the Mini-Mental Status Examination: a cross-sectional study.
Diabetology & metabolic syndrome. 2010;2(1):10.

43.  Sun L, Diao X, Gang X, Lv Y, Zhao X, Yang S, et al. Risk Factors for Cognitive
Impairment in Patients with Type 2 Diabetes. Journal of Diabetes Research. 2020;2020.

44, Dr D. William Molloy. The SMMSE Guidelines for administration and scoring
instructions, 2014.

45.  Shimelis T et al. Developing anthropometric standards for Ethiopian adolesecents
,August 2017;3(7):99-110.

46.  Paul K. Whelton et al. ACC/AHA Guideline for the Prevention, Detection,
Evaluation, and Management of High Blood Pressure in Adults. ACC 2018, 71, 112.

47. Daniel L. Murman.The Impact of Age on Cognition, Thieme Medical
Publishers,2015;7(36):111-121.

48. Nyberg L et al. Biological and environmental predictors of heterogeneity in
neurocognitive ageing, Ageing Research Reviews.2020 (64).

49. Sheng LY et al. The association of marital status with cognitive function and the role of
gender in Chinese community-dwelling older adults, Aging Clinical and Experimental
Research,2020.

50. Lovden M et al. Education and Cognitive Functioning Across the Life Span,
psychological science, 2020 ;21(1):6-41.

51. Dawn c et al. Alternative Retirement Paths and Cognitive Performance: Exploring the
Role of Preretirement Job Complexity.Gerontoogist,2019;20(20):1-12.

52. Gela et al. Cognitive Impairment and Associated Factors Among Chronic Kidney
Disease Patients, Neuropsychiatric Disease and Treatment 2021:17 (1483-1492).

53.  Elce V et al. Impact of Physical Activity on Cognitive Functions: A New Field for
Research and Management of Cystic Fibrosis, diagnostis,2020;10 (489).

39



Annexes
Annex 1: Information and consent sheet

Information Sheet and Consent Form Prepared for type 2 diabetes patients who were going to
participate in Research Project, A cross-sectional study on cognitive impairment and
associated factors of adults with type 2 diabetes mellitus in Bahir Dar city referral hospitals,

northwest Ethiopia in 2021.

Name of Principal investigator: Endalk Getasew

Name of the organization: Bahir Dar University, College of Medicine and Health Science,

Department of Adult Health Nursing.

Name of the Sponsor: St. Peter Specialized hospital.

This information sheet and consent form is prepared to explain the study you are being asked
to join. Please listen carefully and ask any questions about the study before you agree to join.
You may ask questions at any time after joining the study. The investigator is final year MSc
graduate student from the department of Adult Health nursing, College of medicine And

Health Science, Bahir Dar University, and Two advisors from Bahir Dar University.
Purpose of Research Project

The purpose of this study is to assess the cognitive function of clients with type 2 diabetes
and to identify the factors associated with it through mini mental state examination in

FHCSH and Tibebe Gion comprehensive Specialized Hospital, northwest Ethiopia, 2021.

Procedure

To assess the prevalence and associated factors of cognitive impairment of the patient with
type 2 diabetes who have follow up in Bahir Dar city referral hospitals, northwest Ethiopia,
you are invited to take part in this project. If you are willing to participate in this research,
you need to understand the procedures of standardised mini mental state examination form
and confirm it verbally the agreement. Then after, you will be interviewed by the data
collector to give your response. You do not need to tell your name to the data collectors and
all your responses and the results obtained will be kept confidentially by using coding system

whereby no one will have access to your response.
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Risk/ Discomfort
By participating in this research project, you may feel that it has some discomfort especially
on wasting time about 20 minutes. We hope you will participate in the study for the sake of

the benefit of the research result. There is no risk in participating in this research project.
Benefits

If you participate in this research project, there may not be immediate benefit to you but your
participation is likely to help the principal investigator in assessing what a significant
association present between cognitive impairment and type 2 diabetes patients and factors
associated to impaired cognition function in the socio-demography of the study area.
Ultimately, this will help the investigator to identify the gap related to prevention, early
detection and intervention going to be done by the authorized stake holder. Therefore, the

future benefit of the study is towards promoting your health status.

Incentives

You will not be provided any incentives or payment to take part in this research.
Confidentiality

The information collected from this research project will be kept confidential and information
about you that will be collected by this study will be stored in a file, without your name, but a
code number will be assigned to it. And it will not be revealed to anyone except the principal

investigator and will be kept locked with key.
Right to refuse or withdraw

You have full right to refuse from participating in this research. You can choose not to
respond to some or all questions if you do not want to give your response. You have also the
full right to withdraw from this study at any time you wish, without losing any of your right.

Persons to contact
If you have any question to ask, please contact

% Endalk Getasew
s Tel: +251-910-12-2781/+251-931-85-609
+« Email: endiget2316@gmail.com
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Annex 2: Questionnaire
Bahir Dar University

College of Medicine and Health Science

Department of Adult Health Nursing
The study was conducted by post graduate Adult health nursing (MSN) year Il nursing

student to assess the prevalence and associated factors of cognitive impairment among type 2
diabetes mellitus patients who have follow up in Bahir Dar city referral hospitals, Bahir Dar,
northwest Ethiopia, 2020/21.

Instruction

Dear participants, the main aim of this study is to assess the prevalence and associated factors
of cognitive impairment among type 2 diabetes mellitus patients. The results of the study will
be used as base line information to design appropriate prevention, early detection,
intervention strategies of diabetes clients with impaired function. The questionnaire contains
closed ended questions and was provided in the form of interview which involves and carried

out as the following.

The Standardised Mini-Mental Status Examination offers a quick and simple way to quantify
cognitive function and screen for cognitive loss. It tests the individual’s orientation, attention,
calculation, recall, language and motor skills. Each section of the test involves a related series
of questions or commands. The individual receives one point for each correct answer. To
give the examination, the data collector and the participant seat in a quiet, well-lit room. Data
collector should ask the participant to listen carefully and to answer each question as
accurately as he/she can. If you are voluntary, please confirm it verbally so you are kindly
requested to provide your genuine answers to the questions. If you have any question, don’t

hesitate to ask the data collector.

Thank you very much for your cooperation!!
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Part I: Socio-Demographic characteristics

S,No Variable Response Skip to
101 What is your age in years? | ----------------
102 Sex of the patient 1. Male
2. Female
103 What is the marital status 1. Married
of the patient? 2. Single
3. Divorced
4. Widowed
104 What is the current
educational level of the 1. <grade8
patient? 2. Grade 9-12
3. College and above
105 What is the current 1. Governmental
occupation status of the employee
patient? 2. Merchant
3. Farmer
4. House wife
5. Daily labourer
6. Other (specify)
106 What is the current 1. Urban
residence of the patient? 2. Rural

43




Part 11: Questions to assess the Clinical characteristics of the patients

201 Weight of the patient in| -----mmmemmeme
Kg?
202 Height of the patient| — ...................
meter?
203 BMI of the patient in| ---m-mmemmemeeee-
Kg/m??
204 FBS of the patients in| ------mmmommeee
mg/dl of blood?
205 How many years the| —  ----—--
patients live with diabetic?
206 Is there comorbidity 1. Yes If no to 208
2. No
207 Type of comorbidity in the
patient? 1. Hypertension
2. Chronic liver
disease
3. Cardiovascular
disease
4. Others (specify)
208 What is the treatment 1. Insulin only
option of the patient? 2. Oral
hypoglycaemic
agents only
3. Both
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Part 111: questions to assess the behaviour of the patient

A) Questionnaires that screen for abuse or dependence of

Tobacco in adults (CAGE assessment)

No Questions Response Remark
301 | Have you drink alcohol containing beverages? 1. Yes If the
2. No response  is

“No” not ask
the other
questions, the

screening is

over.
302 | Have you ever felt you out to cut down on your 1. Yes
drinking? 2. No
303 | Have you ever had people annoyed you by 1. Yes
criticizing your drinking? 2. No
304 | Have you ever felt bad or guilty about your 1. Yes
drinking? 2. No
305 | Have you ever had a drink as an eye opener first 1. Yes
think in the morning to steady your nerves? 2. No

Scoring: Each question is scored 1 point.
A score of 1 raises suspicion of alcohol abuse.

A score of 2 or more indicates likelihood of alcohol abuse, i.e., alcohol use disorder.

B) Questionnaires that screen for abuse or dependence of

Tobacco in adults (CAGE assessment)

No Questions Response Remark

306 | Have you smoke tobacco? 1. Yes|If the
2. No | response
is  “No”
not ask the
other
questions,
the
screening
is over.
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307 | Have you ever felt you out to cut down on your 1. Yes
. 2. No
smoking?
308 | Have you ever had people annoyed you by 1. Yes
s . 2. No
criticizing your smoking?
309 | Have you ever felt bad or guilty about your 1. Yes
. 2. No
smoking?
310 | Have you ever had a smoke as an eye opener first 1. Yes
think in the morning to steady your nerves? 2. No

Scoring: Each question is scored 1 point.
A score of 1 raises suspicion of tobacco abuse.

A score of 2 or more indicates likelihood of tobacco abuse, i.e., tobacco use disorder

C) Questionnaires that screen for abuse or dependence of Khat

in adults (CAGE assessment)

No Questions Response Remark
311 | Have you chewed khat? 1. Yes If the
2. No response  is
“No” not ask
the other

questions, the

screening i

over.
312 | Have you ever felt you out to 1. Yes
cut down on your chewing? 2. No
313 | Have you ever had people 1. Yes
annoyed you by criticizing 2. No

your chewing?

314 | Have you ever felt bad or 1. Yes
guilty about your chewing? 2. No
315 | Have you ever had a chew as an 1. Yes
eye opener first think in the 2. No

morning to steady your nerves?

Scoring: Each question is scored 1 point.
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D) Physical activity assessment by using international physical activity
questionnaire (IPAQ)

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.

316 During the last 7 days, on 1. Days per week If respondent answers zero
how many days did you do 2. Don't Know/Not Sure | (No vigorous physical
vigorous physical activities activities), refuses or does
for at least 10 minutes at a not know, skip to Question
time? 318

317 How much time did you 1. _ _ Hours per day
usually spend doing vigorous 2. ____ Minutes per day
physical activities on one of 3. Don't Know/Not Sure
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.

318 During the last 7 days, on 1. _ Days per week If respondent answers zero
how many days did you do 2. Don't Know/Not Sure (No moderate physical
moderate physical activities activities), refuses or does
at least 10 minutes at a time? not know, skip to Question

320

319 How much time did you 1. _ _ Hours per day
usually spend doing moderate 2. __ __ Minutes per day
physical activities on one of 3. Don't Know/Not Sure
those days?

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.

320 During the last 7 days, on 1. _ Days per week If respondent answers zero,
how many days did you walk 2. Don't Know/Not Sure or does not know, skip to
for at least 10 minutes at a Question 322
time?
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321 How much time did you 1. _ _ Hours per day
usually spend walking on one 2. __ _ Minutes per day
of those days? 3. Don't Know/Not Sure

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.

322 During the last 7 days, how 1. -—--- Hours per weekday
much time did you usually 2. __ Minutes per weekday
spend sitting on a week day? 3. Don't Know/Not Sure

Part IV: Standardized Mini mental state examination For cognition Assessment

Say: | am going to ask you some questions and give you some problems to solve. Please try

to answer as best you can.

1. Orientation to Time correct Incorrect

what is today’s date?
What is the month?
What is the year?
What is the day of the week today?
What season is it?
Total:
2. Orientation to Place
Whose home is this?
What room is this?
What city are we in?
What county are we in?
What state/region are we in?

Total:
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3. Immediate Recall

Ask if you may test his/her memory. Then say —balll, —flagl, —treel clearly and slowly,
about 1 second for each. After you have said all 3 words, ask him/her to repeat them — the

first repetition determines the score (0-3):

Ball

Flag

Tree

Total

4. Attention

Ask the individual to begin with 100 and count backwards by 7. Stop after 5 subtractions.

Score the correct subtractions.

93

86

79

72

. )

Total:

Alternative back spell of the word “WORLD”: D L R O W

One point for each correct spell.
5. Delayed Verbal Recall

Ask the individual to recall the 3 words you previously asked him/her to remember.

Ball

Flag

Tree

Total:
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6. Naming

Show the individual a wristwatch and ask him/her what it is. Repeat for pencil.

Watch

Pencil

Total:
7. Repetition

Ask the individual to repeat the following:

—No if, ands, or buts’’

Total:
8. 3 -Stage Command

Give the individual a plain piece of paper and say, —Take the paper in your hand, fold it in

half, and put it on the floor.

Takes

Folds

Puts

Total:
9. Reading

Hold up the card reading: ‘““CLOSE YOUR EYES”’ so the individual can see it clearly.
Ask him/her to read it and do what it says. Score correctly only if the individual actually

closes his/her eyes. I:I

Total:
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10. Writing

Give the individual a piece of paper and ask him/her to write a sentence. It is to be written

spontaneously. It must contain a subject and verb and be sensible.

Total:
11. Copying

Give the individual a piece of paper and ask him/her to copy a design of two intersecting
shapes. One point is awarded for correctly copying the shapes. All angles on both figures
must be present, and the figures must have one overlapping angle

J

Total score (30):

Total:
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Annex 3: patient information and consent form (Amharic version)

NC-8C &racht
PUNI®T MG 4270 hAS

PAPELT 1CAT T/t hGd

h&A |: e+AF2PTF 0avlE RS POIPICL avav-@ gCP°

£V P4 HHIL® NICATT TIPVCT hed PU-AtT 426 Pao6nld Govt CAPE mS 1ICO 916 AU
PPGE C o0 9°: -7 APATH A 1ANC Uh9°S 9I0hd @0 VTR NTLhd T PALYH v-At ODC
0T vao-a9y RARICC v-1F7 (9B ) 100 PARIPCAT U-1T aPANLL aPm@dT aPmebg® av19°19°G LUy

T FCAR U=t ALHO: 0oL T PPN2PAT7 aPavHy 1@-2:

OHY TG O-OT A79.01% +I0H Ph: : a2d+q hoa®AP (141 17 TSR 97 A1LT.9MG AT I°7 A7
LT PALAT avl8 Tt POLATIPHA: : MY hed N189°¢ 197700 OTPGE T-AT aodtqg ®EI° AAard
4oty aOOT TTAATFU-:

PGk AT

ATCAL0G WL AAPAL P 481 VICT AFC RTC NAATFO: AN NTFPT 8G OO T ALOM- PhLIRS
e/ 0ABY NAFPTF NoeaA (NGt WICT L3O P1NGt AL NTWC T PANG P29° 070, A7 SU-9°
PTGk PG ALY QP10 ANG NAU-F L 071417 AG (199 AL NLTT YICT 0170C PRI 1T 0§
PPH N91.L07F v-3F NaPN144-F AL LITA: @ (GPPRY® PHY TG PS %A9T PALYH v-AT ORC NG
YaogP7 PhAIPC Ut @RI° a0l BT 10-0 PARIPCAR Ut aPANL® aom@PT NaomPI° av1IP1IT QU7
TEPCAR U= ALH: P90 T PPN ORFT aPavly ) -

AS% PTLTFA ARIPTG HofT

07Tt O-AT Naeat+e OC LTI P 1L T aomPe? 191NNt @L9° N7LmPe0+ 1.H h1Té+P (PC
(2024%) PP ARYF TEF PADGP I MPLTH A OOT hOlAm@ AIATAT IC MWISTP oo
h@197 9o :

Pk CTLOTRT TP

PGk @O (1PATEP NPT AT PTLeTTF PPI° 0LTCI° § PGk PALYTT U-AT ODC (T Yar-a77y
PARICC U1t ORI° LLET 100 PARIPCAL U=t aPAne aem@dT (19°mPI° 197N LUT HETCAR
Ut ALPHE P91 T PNIORFT aPHS PLrav gOCavs., PLav avANA hG 4.7 UhIPGT AP HI0CS MmS
P71 0emOPs AI® ATTAGN h7LTL0 NEHT 918 nTLeTHE PAATC AS o740 AChF O+, Ah
LAPT PTLTFA PO ALTCI: :
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am.C maert

PILAMF aPL8 PPOAMLPTE 019010 PTLNOPST AT7I° 84 099021 aP PRy (9° AAO (P Parmed b
aoqPA-£: NIP7I° AL TINCLE SUPTHA: ¢

fao PDOI° ML,9° h1G-H Pave@-M)t ao)t

075+t OOT APAHeE aPOIPI° (P 19715 O-9° LHS A% F DTGk 0P NTONFP a1 LT haTh0C
@R, I°79° AL LTLALANNST P THA A1 1T ALTC ASTAT: :

HHH

NPt AvAte €PLE  NPE P97 aPmed LmePh: @ QU aomPP PTALE PAAICC U-1PT7
FhhATTt Agp9P19° 09100 0 TP hGAT7 PPH (LIP? NATHY h&AT9° @O P99HLS +ht e
PPt TORPTYS ThHHT Y SHA:

Naomed 1o+ @O PAI1NPTS adMPP PILLATT TG D9 11C A NG D9 (%t admPP 2991
aOPET AAD-PAD-:

aMmPET ATINBE avlEm<7 LTLANNND- AD-G NTSE AL TL.ATLD- AD- 8TFG (¢ NCY7? AANT N
avpavp PANFD- ALIPT apmPET havBavs. 14+ avlB Apd-7 17N A79.099°mG ATLRPE T+hhAT
avp\A AT9AM T700 LTCNP I

2V hAL 219207 N97NN @R.I° avl 8 ANANLD- L7LETNAPTT NT1800F N TGH AL ATPATG GAPTHPT
0PN A18.2L01MA0TF hn@ PAU-:

(LY TG AT P AdeeAte: (ACNY AP .98 291007 1@< QA1 NPLILe NPLV 1P
APLATT ATIPCOAL TEEPT DY FhhATD7 avAh (oeamt A2%A40047 WV HUTFS  AnePA
Uit

T hhdA1P

YT OP G YT TEE NAPT hG AVFRL (P U3 1T DA TG 291,001 -
A7%40h 1300

a1 § : - (1. ¢ 251-910-12-27-81/+251-931-85-6095.

A-73A: endiget2316@gmail.com
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Annex 4: Questionnaire (Amharic version)

h&d | (700P AT 2I°6-4.£P v-23:

i

720NPPT

71 7700

LN

101

ACTZEPT (thovt (124 1o

102

b

v
7

103

CIHF v-57

NN~

P

FA7q
PEI/T
PIPF07 /T

104

PIPICT Ll

h85 hea N+
h9-125° hga
&5 hil.P 46

105

02 I} -

PR (1015
728,

M4

7 Aot
PE? (1015
AAha Lo

106

AU PP (1

ht77
me
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hed -2 7rt 237 OtavAlt

r# 7\, PPT IIL-TPA0 LHAA
201 pavif (1997
202 h1et nh. <,
203 fnwt he7 m®3 0h.9°F 03| — o
-
204 PRIP 197 PLIPOALC 7Pm? N17°27/6A. |
0t -
205 anac htlr a4 Aot P14 | e
206 hohc 07 16,772 0 AP Y PA159°
2. PAM3FP hrr  @f
208 825
207 2 Al (07 i@ PANPF
1 PeIPGL A}
2. PhAA. T Yooge
3. PAMNS PRIPNC YaogP
4. 44 44 2115
208 g3 ALy POhC  ameyst | 1 AP
PrY P 2. (4§ PPLP0E AT
3 UANEIP
hed 111 Que? P710h- aome & T
PAADA AARTFTY PR AN AP L ST ( P CAGE AN PPF)
+.% ML & goAR goCang.
301 | hAhA e ? 1. AP MANP  PAGD
2. PAgP hPY AT
mPEPPTY
A MPd
302 | hADA AOMMT a0y /| MG AVSANPF 1. AP
+ATREPF LML PA ? 2. PAgP
303 | hADA NAPMALPF APT ATNRPT LTLEA? 1. AP
2. PAgP
304 | hAhA N@@QALP  P4&+AIT hMmF 1. AP
+ATREPF PM.PA? 2. PAgP
305 | hq+PT  AMAYZIIF/AYSTE  AAhA 1. AP
MNLMm, PO, PA? 2. PAgP

AP1878 ®PMESP NATE MMt AAMI +AFLM AT AT NHP NAL MMt hAM PAADA FNT
ATEUT PAPA:
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PAI<4 NETTEY P AN AOML ST ( P CAGE AN PPT)

+.4 mm T goAT goLang.
306 | ALI4 heNOL PERLAN? 1. AP MANP  PAID
2. PAgD nwey AT
PR PPTY
REME®
307 | AJ¢ Menh aRPIN [ MPIR ATSANPF 1. AP
+ATCEPT PO PA ? 2. PAgD
308 | AJ4 NEMALPT APTF  AINRPT 1. AP
£5L8NA? 2. PAgD
309 | AJ¢ NMALP emé+ErE hamt 1. AP
+ATCEPT POLPA? 2. PAgD
310 | hFPT  AMLZIIF/AMYIPT (I 1. AP
OALM, PO.PA? 2. PAgD

AP1878 ML NATE MMt AAMI +AFLM. AT AT NHP NAR @Mt hAm PAJSL (AT
ATEUT PAPA::

et (NS TFT PALAN AP ML $F (P CAGE AN PPF)

+.& MML&T gOAR goCang.
311 | s} L% 2 1. AP MANP PAGD
2. PAgD Py AkT
PR PP
A& ML d::
312 | en,F daogge dngyh | MG 1. AP
ATSANPT +ATCTPTF PO A ? 2. PAgD
313 | vt NAPMALPF APF AINAPT 1. AP
L25LEA? 2. PAgD
314 | v+ NE@ALP PadtHTE 1. AP
N Tt +ATRF+PT PM.PA? 2. PA9®
315 | h\+PY AMaYZ I9F /A ST 1. h®
Bt MALM, PO PA? 2. PAg™

AP1878 A®MEP NATE MMt AAMI +AFLM AT AT NHP NAL Mt hAM. Psbt NG
ATRBUPT PAPA::
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ANAR W1P0P0T PHovahrk aome T (IPAQ)

Novbmi AATLLLCTPTFD: PHALE ANAR ATPALALPT AneEIAU-:: AONPT &0PT KNAR ATPOPN P71L0LCT (-
ALCID+ ARBTLI® U-T° 04 NavarAnt TERPET LavA:: ALV OHOFE (0LF @0 APT 0L hn
@L (\F AaPLe: P LRCTATDT av(F ATPAPOLTF AT (04T LHP T-AT AGPHGE ORI® AV CF PTLNZ D7
ATPOPOPT S PAAN::

+.& | TPRPT av\( oL M PTAD- T
A%

AA$-F 7 PG PhSOCFDT h0e ANAP P& AATLmeE m7e ATPOPAPT v-h LAN: i1 m7NC & ATPOPAPT
ntAeL@m- 1M9° NNOL U3 AT I8 PLCTPFA:: WT8.0-9° N0 AP TT70TT AG aPAnd® ¢ a4 L7 ¢ hCLONT
oe (&7t NOhAT a8t Paraan-T7? Pkt 2 340 NA2S 1 A 10 L¢P NANTOSTFD- AnAP ATPOPOPT
F Q- ::

316 | QhAg<T 7 5+ @aT AQTF 5t | 1. QAT 67t DAL BETAAOPP [ ACINT
P70 A 10 L&F PUA Mg AMAR | 2. 9P m7e KNAR | ARSAP, L.3LF PAU
ATPOLOAPTT ALLT? MNIPAPOPTFT AALLNID awrh oL 7P RTCIN8 Y14

317 | QAILE 5 QA% e A 10 [ 1. (7 -------- (EEN
LEFPPT PUA (AL L MTé- ANAR | 2. (Y ----mmm- e
WIPOLOPTT OTILLD I°7 SUN UL | 3. hADPI® | ACANE AOLAUI®
AAANLPA?

00T 7 P5T OAC oaH? APk (A2S LH (1LP70 A 10 L¢PPT PTOSTFDT aomiG AnA® it AATL.ONS-
ATPOPALPT AUt PO i oo ANAR ATPAPOPT PAA ThI>T7 evind® @ Nov2NS ¢7rF NOhAT o038t e9°
+70 aven Pt eavdAnF AL AL @ (HDNT L2485 NN AP 180 PLCTPIA =

318 | NhAS<+ 7 9T @Ot AOFF P5F | 1. QA PG AN BCIRADPT | ACANG
(L7 A 10 LEF PUA ooMIT ANAR | 2. goIgP aomyg ANAP | ARRAP, &.3RE PO
ATPOAPOPT ALLT? ATPOPOPT hAaLlnge hwy o8 ve% ¢rc 319 2745

319 | OAIHE P9 MATE AL aPmis ANAR | 1. (b7 -------- GEEN
RTPAPOLTT 0924 7 PUN QAT | 9 (1 oeemeee ebd
hAQLPO? 3. RADPI® [ ACAME ALLAV-I

AU7 O0\G<T 7 PGT OOT OA9C (avs-avl PANG-TT LH PO 2 QU 0°¢F N0+ @t F hJ oL (J Aae3aH7 ¢
AGPHSGTF T AOZCT T ARDA NPT ATPOP0 OLI° ATPHSGT NF ALLCTHPTFD 09 N7 99175 D79° RhelC THPT
CmFPOAA ::

320 | NAGG<T 7 ¢9T @t AOTT 9T | 1. QAP PGt AN BECTAADP [ ACIMG
.70 210 LbP PAIC TH ALLT? 2. 9719° OhIC FH AALLTRIP hLLAT, &.FLE PO
htrt o8, P& ¢1C 322 215
321 | QWIS 9T OA7% AL PA°IC TH | 1. (7 -------- A%
N992:49 I°7 PUN AT AANLPA? PTR( [ R— epd
3. AA@PI° [ ACAMG ALLAV-IP

AT OAGT 7 208 ST @-OT ¢ NAD- PLANSTT LH PAN- 2 0127¢- T LT O-AT T O FIPUCT AS NALET PANGTT
LT PPAAA:: 11 BV ALETT APINTF T 197NN @RI° Navpapp MRI° HANIT AgvavAnt: Nav+Gt+ PANGTT
LHI® AL TAA ::
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322 | NANGt T 5+ @ 97 PUA Okt | 4. OPF -------- 93t
e (990 AAALPA? 5. (P -------- Lt
6. AADPI® [ hCIMG ALLAU-IP

h&d 1V: PRAC 067 U237 (Farant
1. L7 Favane:

thha avtit

Hé E'F OrF 10+ ?

4 T 07

havt: T - ?

o ko7 10 ] |

Pt oYY 107

meaA

2. 037 (vaohrt

LAt (Lt 0977 1@-?

LA OF £9°7 h&A 102

AUT PPVTROE kel 977 h@-?

AUT NPT @ V1€ 10+ RIPIGLD-?

NPT @ hAA 10+ hv-? 29°77T O-

meaa
3. &Pt 70 FO07? O+aeaht

NavBavsP TNFONT OtavAht avl8 AsB@7 aomPP A7LI%HTh meP NH.LP LolbPAT7 PAT
(LS OHAF (A7 D72 ALLTATS PA) 0 T A78P AATT T HE P94 PARTT hriGich QA
aNNT AT9.LAPFD MPP = PavBavsPm- Lo MMy ET LONTPA: :

i

W% Koy [ ]

H&

meAaa
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4. Th+7 (rtavAht

A0AON7/0.7 oo @L AA ANFT AM8PT0 MGP = APPNHT D Q0T AL PHTIA =

e E—
S
—

79

72

65

mean__
A28 ATz R A 9T F Y eA@ OLRA OO0 T R 91 A A
o o I o A
50883 (74 PA 2990300 NPT (havAht

QAANT/07 PLI° CLIOITUFDT PAT W19.L0F D0 MmSP

nh

(78P AAT]

H&

meaa

6.009° AP+ (tavdnt

ANA PAE AAT AALTY 92187 10+ AU MLP = AACAGI® (Haraag v-3) L19°

aet

mPaa

7. L1907 (vtavAnt

AT LTLPTATT VLT RT8LINPD ML = “h@QUIIIWG/ T1C 17’

meaa
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8. QA 0ttt 48 FoHH
olPt AM@+/OANF HLI° FOHH OT: 1 —DLPET A DL 1

AT AME.D hG DAN AL/MESH AL ANPT° M@= |
D\ L
TIms
Thpart
mPan
9. 7107 (rravAt

OhCE AL PULINN 11C A% “ARMWT &7 NHLT INONT7 ORI CINN7 AN LINND-7 A ATNC
AON@-: oo O mET PULLeTT@ 09T T (FFhhA PH24.07 N INd 1@+

mePAaq
10. &VE A7 (HavAht

AN/, OLPT AT AGDNSTE An@</NF QHLT APOPE OACYET £71A Alet T1C W15/ T6%
MePm-/ Pt %1147 av9& LANVFD- (&-NFD- I°CBG AP N&TTrT PP BTCNIA::

meaq

. A9AO/, OLPTF RS ACAVAONCNLE Am@DC AT ACh MAFO- P990ECme 11 APOT OhieT
AN 80 MEP: PUAEI® QAT U-I° ATlNT aoFC AANFD-: AAN A7% (A7S AL PT1.PAG

RIU RFLPAE
> mPaA

amFPag £9°C h3o
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