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Abstract

Background: Although it has been suspected from the early 1970s that there is a risk of
impairment of cognitive function associated with type 2 diabetes mellitus, it is only more
recently that interest has increased in research on possible mechanisms of this association and
cognitive function of a patient with type 2 diabetes is not usually evaluated in routine clinical
care.

Aim: To assess the cognitive status of patients with type 2 diabetes and identify factors
associated with it detected by MMSE.

Methods: Institution based crossectional quantitative study carried out on 384 clients with type 2
diabetes mellitus who were selected by convenient sampling. The data was collected by
interview using minimental state examination form. Data entry was done in Epi Info version
3.5.1 and then the data exported to SPSS version 16.0 for analysis purpose. Prior to actual data
collection, ethical clearance was taken from Addis Ababa University; School of Medicine
Department of Nursing and Midwifery and Tikur Anebessa Hospital.

Result: A total of 384 type 2 diabetes mellitus outpatient respondents were participated in this
study. The total MMSE score was 24.32 + 3.510 points, with a range from 13 to 30. When the
interpretation of this row score modified with educational level, 96(25%) respondents were
cognitively impaired.

Male respondents were found to be significantly, however; negatively associated with impaired
cognitive status. Clients with less than grade 8 education were a highest increase in odds of poor
cognition than higher education of their complements. Moreover, respondents having lower
income were 2.6 times positively associated with impaired cognitive status than respondents with

high income.
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Study subjects aged 41-50 and 50-60 were shown to have less cognitive impairment than aged 61
and above of their counterparts respectively. In addition, respondents who have been using
insulin therapy were presented as impaired cognitive status as compared to those OHA users
when analyzed with binary logistic regression.

Conclusion and recommendation: Patients with type 2 diabetes should be regularly evaluated
for their cognitive function, because duration and severity of disease could be associated with
decline in cognition. The early implementation of mini-mental, which is a simple method of
execution, can be done to detect early stages of cognitive impairment. Future studies will be
important to better identify risk factors for cognitive dysfunction and lighten its relationship with

diabetes.



Chapter One: - Introduction

1.1. Background

Diabetes mellitus, often simply referred to as diabetes is a group of metabolic diseases in which a
person has high blood sugar, either because the body does not produce enough insulin, or
because cells do not respond to the insulin that is produced. This high blood sugar produces the
classical symptoms of polyuria (frequent urination), polydipsia (increased thirst) and polyphagia
(increased hunger) (1).

Despite the availability of treatment, diabetes has remained a major cause of death. For instance,
statistics reveal that the cause-specific mortality rate during 1927 amounted to about 47.7 per
100,000 populations in Malta (2).

Now a day’s 3.8 million deaths are attributable to the diabetes in each year, worldwide. It is the
fourth leading cause of global death. According to international diabetes federation, in 1985
there were an estimated 30 million people with diabetes worldwide. Today, 246 million people
worldwide are affected with diabetes mellitus (DM) and are expected to affect 380 million by

2025, over a seven fold increases in just over 20 years.

In 2007 the five countries with the largest number of people with diabetes are India(40.9million),
China(39.8million), USA(19.2million), Russia(9.6million), Germany(7.4million).Within the
same year, the five countries with highest diabetes prevalence in the adult population are
Nauru(30.7%), United Arab Emirates(19.5%), Saudi Arabia(16.7%), Bahrain(15.2%), and
Kuwait(14.4%). By 2025, the largest increases in diabetes prevalence will take place in

developing country expected to project from 3.3% to 48 % (3).


http://en.wikipedia.org/wiki/Blood_sugar
http://en.wikipedia.org/wiki/Insulin
http://en.wikipedia.org/wiki/Polyuria
http://en.wikipedia.org/wiki/Polydipsia
http://en.wikipedia.org/wiki/Polyphagia
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Mortality_rate
http://en.wikipedia.org/wiki/Malta

Diabetes is an important cause of morbidity and mortality in Africa. Recent data on type 2
diabetes prevalence indicate low rates in some rural populations, moderate rates similar to those
in developed areas in some countries, and alarmingly high rates in others. Risk factors include
urbanization, age, and family history of disease, as well as such modifiable risk factors as
adiposity and physical inactivity (4).

The prevalence of diabetes mellitus is reaching epidemic proportions, in large part because of
obesity and sedentary life style in both adults and children. The incidence and prevalence of
diabetes mellitus in the general Ethiopian population are unknown (5). However, the prevalence
estimates of diabetes mellitus in 2010 is 3.2% in Africa and 2% in Ethiopia at national level (6).
There are three main types of diabetes ; Type 1 diabetes (Insulin-dependent diabetes
mellitus,T1DM), Type 2 diabetes (T2DM): results from insulin resistance, a condition in which
cells fail to use insulin properly, sometimes combined with an absolute insulin deficiency and
Gestational diabetes. T2DM is by far the most common, affecting 90 to 95% of the U.S.A
diabetes population. It has a different causes; it appears in adult life, and can often be treated by
drugs other than insulin, particularly by oral hypoglycemic drugs. All forms of diabetes have
been treatable since insulin became available in 1921, and type2 diabetes may be controlled with

medications (7).

Cognition is a collective term for a range of higher brain functions, including memory,
perception, language, and reasoning. Some degree of impairment of one or more cognitive
functions (particularly memory) is common, though not universal, in later life. For a minority of
older people impairment becomes severe, progressive, and disabling and is described as

dementia.


http://en.wikipedia.org/wiki/Diabetes_mellitus_type_1
http://en.wikipedia.org/wiki/Diabetes_mellitus_type_2
http://en.wikipedia.org/wiki/Insulin_resistance
http://en.wikipedia.org/wiki/Gestational_diabetes
http://en.wikipedia.org/wiki/Insulin

The commonest diseases leading to dementia are Alzheimer's disease, a degenerative condition
of brain cells of unknown cause and cerebrovascular disease in which brain cells are starved of
blood and oxygen due to narrowing of the blood vessels serving the brain (7).

Type 2 diabetes can affect the central nervous system. Neuropsychological studies reported
moderate degrees of cognitive impairment, particularly in tasks involving verbal memory or
complex information processing. Epidemiological studies demonstrated an association between
diabetes and dementia (8).

Some forms of cognitive impairment, associated for example with temporary metabolic
derangement, are reversible, but there is as yet no curative treatment for established dementia.
There is therefore interest in possibilities for prevention by identifying and modifying risk
factors. Although it has been suspected from the early 1970s that there is a risk of impairment of
cognitive function associated with T2DM, it is only more recently that interest has increased in
research on possible mechanisms of this association (7).

Even if diabetes is considered to be risk factor for cognitive impairment, the cognitive function
of a patient with type 2 diabetes is not usually evaluated in routine clinical care. Cognitive
impairment might be another factor associated with poor diabetes control and also with bad

adherence of patients to educational approaches, such as diet orientations.

Among the neuropsychological tests, the mini-mental state examination (MMSE) is one of the
most widely used screening tests. This test which differentiates patients with non-specified
organic brain syndrome and depression from normal individuals are also useful to estimate the

severity of cognitive impairment and in documenting serially cognitive Changes (9).



1.2. Statement of the problem

Both type I diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM) are chronic
conditions that usually cannot be cured. Diabetes without proper treatments can cause many
complications. Acute complications include hypoglycemia, diabetic ketoacidosis, or nonketotic
hyperosmolar coma. Serious long-term complications include cardiovascular disease, chronic
renal failure, and retinal damage (2).

Dementia is one of the most common and most devastating diseases of late life; approximately
4.6 million increased new cases of dementia are estimated to occur worldwide every year and the
number of people affected is predicted to double every 20 years to 81.1 million by 2040. People
with mild cognitive impairment are at risk of developing dementia, although the conversion rates
reported range from 1% to 25% or more per year (10). T2DM is by far the most common,
affecting 90 to 95% of the U.S. A. The Centers for Disease Control has termed the change an
epidemic. The National Diabetes Information Clearinghouse estimates that diabetes costs $132
billion in the United States alone every year (2).

Diabetes mellitus prevalence increases with age, and the numbers of older persons with diabetes
are expected to grow as the elderly population increases in number. The global prevalence of
diabetes is expected to rise to 366 million in 2030. Prevalence estimates for dementia rise from
24 million in 2001 to 84 million in 2040. There is compelling evidence for a link between
diabetes and dementia, particularly in persons over 65 years of age. Numerous cross-sectional
studies have reported on neuropsychological functioning in non-demented patients with type 2
diabetes mellitus. Systematic reviews of the literature report a cognitive profile of mild to

moderate decrements in cognitive functioning in patients with type2 diabetes (11).


http://en.wikipedia.org/wiki/Chronic
http://en.wikipedia.org/wiki/Acute_(medical)
http://en.wikipedia.org/wiki/Hypoglycemia
http://en.wikipedia.org/wiki/Diabetic_ketoacidosis
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http://en.wikipedia.org/wiki/Chronic_renal_failure
http://en.wikipedia.org/wiki/Chronic_renal_failure
http://en.wikipedia.org/wiki/Diabetic_retinopathy
http://en.wikipedia.org/wiki/Centers_for_Disease_Control
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Although it has been suspected from the early 1970s that there is a risk of impairment of
cognitive function associated with type 2 diabetes mellitus, it is only more recently that interest
has increased in research on possible mechanisms of this association (7). Recently, several large
scale epidemiological studies of the relationship between T2DM and cognitive function have
suggested that there may be a higher risk of poor cognition among those with diabetes or
hyperinsulinemia, but data are not consistent (12).

A systematic review emphasized the contradictory data on cognition and diabetes. The cognitive
impairment when present in type 2 diabetes mainly produces mental slowing reduced mental
flexibility and impaired learning and memory. The evidence associating hypertension with
cognitive decline in diabetes patients without dementia is conflicting (13).

Several population based studies have shown that T2DM increases the risk of dementia.
Cognitive decline is an intermediate stage between normal ageing and dementia. As dementia
may be most effectively delayed in its initial stages, identifying diabetes as a modifiable risk
factor for early cognitive decline could be of major public health importance (14).

It is not clear which factors mediate accelerated cognitive decline in patients with type 2
diabetes. Both comorbid conditions (e.g., hypertension and depression) and diabetes-specific
factors (e.g., glycemic control) have been implicated. Some investigators have suggested that
hypertension is an important mediator, but this was not supported by others (8).

Numerous prospective studies have found that obesity in middle age, as well as diabetes in later
life, can increase the risk for developing dementia. The presence of multiple cardiovascular risk
factors at midlife substantially increases the risk of late-life dementia in a dose-dependent

manner, and type 2 diabetes is associated with a 2 fold increased risk of vascular dementia.



Additionally, cholinergic deficits do occur in vascular dementia due to ischemia of basal
forebrain nuclei and of cholinergic pathways (15).

Vascular disease and its principal risk factors are being increasingly recognized as important
associations of cognitive impairment, cognitive decline and dementia. However, the role of
diabetes mellitus (DM) as a risk factor for cognitive decline in later life has received little
epidemiological attention until recently, despite the high prevalence of diabetes (especially Type
2) in older populations and several potential mechanisms, vascular and otherwise, by which it
may cause cognitive deterioration (16). Considering the large amount of work examining
associations between T2DM and cognitive impairment, it is surprising that relatively little
attention has been given to associations with dementia as an outcome measure until recently.
Diabetes mellitus is associated with cognitive dysfunction. With the global number of people
with diabetes set to rise over the next few decades, the evidence that diabetes is a risk factor for
dementia is of considerable public health importance (16).

Although diabetes is considered to be risk factor for cognitive impairment the cognitive function
of patients with type 2 diabetes is not usually evaluated in routine clinical care. Cognitive
impairment might be another factor associated with poor diabetes control and also with bad
adherence of patients to educational approaches, such as diet orientations. Besides this, type 2
diabetes and dementia are common in the elderly which are often progressive and disabling
conditions. Some studies suggest that chronic hyperglycemia and vascular alterations can cause

damage to central nervous system and lead to diabetes-related cognitive impairment (8, 9).

Hence, the purpose of the investigator in this study is to assess the cognitive status of patients

with T2DM and to identify factors associated with it detected by MMSE.



1.3. Significance of the study

The prevalence of diabetes mellitus is reaching epidemic proportions, in large part because of
obesity and sedentary life style in both adults and children (5).

Although diabetes is considered to be risk factor for cognitive impairment the cognitive function
of a patient with type 2 diabetes is not usually evaluated in routine clinical care. As early
identification strategies are frequently targeted at people with mild impairment this is of clinical
relevance — faced with a patient with mild cognitive impairment, the clinician needs to be able to
judge the risk of conversion to dementia relative to the chances of the impairment remaining mild
and causing no functional difficulty (10).

As dementia may be most effectively delayed in its initial stages, identifying diabetes as a
modifiable risk factor for early cognitive decline could be of major public health importance. As
a result, by using MMSE, this study will identify the association between T2DM and cognitive
status in turn the impact on diabetes control and adherence of the patients to educational
approach, such as diet and medication orientation.

Therefore, the study will provide a clue for early detection and prevention of cognitive
impairment and the modifiable risk factor. It may also used as a base line for other researchers
conducting study in related topics and also for organizations working with DM patients to
prevent early development of cognitive impairment. Besides it may serve as a guide for policy

makers’ focus on prevention and early detection.



Chapter two: Literature review

2.1. Literature review

In an historical study of medical records of people resident in Rochester, Minnesota, USA from
1970 to 1985, it was found that people with a diagnosis of adult onset diabetes experienced a
significantly higher risk of developing dementia than did the rest of the population. A
Framingham cohort who had been followed for 28-39 years concluded that Type2 diabetes and
higher blood pressure were associated independently with increased risk of poor cognitive
performance in neuropsychological tests measuring immediate and delayed memory for prose.
The duration of diabetes was predictive of poor performance in complex verbal memory tasks,
abstract reasoning and concept formation (7).

The Rotterdam study among 7,046 participants at risk for dementia concluded that type 2
diabetes doubled the risk of dementia. They detected that the risk of dementia was modified by
baseline treatment with the lowest risk in untreated patients and the highest among patients
treated with insulin. This higher risk for the insulin treated patients might be interpreted like a
mark of the length or severity of the disease (7).

A 4 year follow-up study in University Medical Center Utrecht indicates that Patients with type 2
diabetes showed moderate decrements in information-processing speed and attention and
executive functions compared with controls at both the baseline and the 4 year follow-up
examination (11).

Some of the cognitive effects of DM may result from vascular consequences of the disease,
because vascular factors are known contributors to cognitive impairment and dementia. The risk

of DM-related cardiovascular disease (CVD)—clinical and subclinical vascular disease—appears



to be significantly higher in women than men. Thus, there may also be greater cognitive decline
associated with DM in women than men. The relationship between DM, as well as duration of
DM, and cognitive decline in a large sample of approximately 6,000 older community-dwelling
men from the Physicians' Health Study (PHS) II and more than 6,000 similar women from the
Women's Health Study (WHS) hypothesized that the DM-related cognitive dysfunction would be
more pronounced in women than men (16).

The Epidemiology of Vascular Aging Study involved a community-dwelling volunteer cohort
indicated a more than twofold enhanced probability of serious worsening in people with diabetes
in tests assessing immediate verbal memory, attention and psychomotor speed. Again The
Canadian Study of Health and Aging included 5574 participants at risk of cognitive impairment
after a 5-year period (62% of the 9131 who were initially selected for following-up). Of the
diabetics, 1, 5% were on insulin treatment suggesting that the duration or severity of the diabetes
was low in this group although these factors were not specifically assessed. The study concluded
that diabetes mellitus was associated with incident vascular cognitive impairment and also
observed that insulin users were more likely to develop vascular cognitive impairment (7).

The nurses' health study examined the association of type 2 diabetes with baseline cognitive
function and cognitive decline over two years of follow up. Odds of poor cognition were
particularly high for women who had had diabetes for a long time as well, respectively, for

diabetes for 15 years or longer) (7).

Patients with DM showed increased progression of brain atrophy after follow-up compared to
control subjects Patients with DM showed increased decline in cognitive performance on Stroop

Test and Picture Learning Test (17).



Among the individuals identified from primary care practices who agreed to participate, 165
were considered to have possible mild cognitive impairment; of whom 103 fulfilled Peterson’s
criteria and 66 (64%) were women. Out of the 61 participants who successfully completed the
follow-up for 4 years there were 19 (31%) incident cases of dementia, 2 (3%) participants
improved in their cognition, reverting to normal cognitive levels, and 40 (59%) remained stable.

The mean annual conversion rate to dementia was 8% (10).

A Longitudinal Analysis From the —nterdisciplinary Longitudinal Study of Aging” investigated
cognitive status and cognitive development in young-old type-2 diabetes patients revealed no
cross-sectional group differences in any cognitive domain at T1 or at T2. However, testing group
differences in intra individual change over time, reliable group differences in the change of
crystallized intelligence and fluid intelligence were revealed. While controls improved in

crystallized intelligence as well as in fluid intelligence over time, diabetes patients’ performance

decreased (18).

Type 2 diabetes can affect the central nervous system. Neuropsychological studies reported
moderate degrees of cognitive impairment, particularly in tasks involving verbal memory or
complex information processing. Epidemiological studies demonstrated an association between
diabetes and dementia (19).

The study done on 71 consecutive ambulant patients with type 2 diabetes above the age of 55
years, shows twenty patients (28%) had Rowland Universal Dementia Assessment Scale
(RUDAS) score less than 23. RUDAS scores correlated with delayed word list learning task.
Females were found to be more cognitively impaired. The study did not find any difference in
the mean years of education between males and females. In multivariate analysis also, the result

was same after controlling the effect of education (13).
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Three baseline variables (Modified Mini Mental State (3MS) score, subject's age, and
informant’s report of the presence of memory problems) were statistically significant predictors
of the development of a dementia. The various categories of mild cognitive impairment
examined showed significantly different likelihoods for the subsequent development of a
dementia (19).

Several prospective studies have found that obesity in middle age, as well as diabetes in later life,
can increase the risk for developing dementia. The presence of multiple cardiovascular risk
factors at midlife substantially increases the risk of late-life dementia in a dose-dependent
manner, and type 2 diabetes is associated with a 2 fold increased risk of vascular dementia.
Additionally, cholinergic deficits do occur in vascular dementia due to ischemia of basal

forebrain nuclei and of cholinergic pathways (15).

Study done among twin pairs discordant for diabetes, the diabetic twins declined an average of
almost 1 point more than their non-diabetic co-twins at the last screening time point. Further
analyses showed that this was in large part due to greater decline among older men (age 76 to 84
years). Cognitive change was not significantly different between members of pairs discordant for

hypertension, hypercholesterolemia, or elevated BMI (20).

There were significant cross-sectional associations between both cognitive impairment and
dementia and hypoglycemia. The study concluded that Dementia is an important risk factor for
hypoglycemia requiring health service utilization. It indicates, there is no evidence that

hypoglycemia contributes to cognitive impairment in older patients with diabetes (21).

A study on total homocysteine and cognitive deterioration in people with type 2 diabetes through

Mini-Mental State Examination (MMSE) revealed that Cognitive status in type 2 diabetic was
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correlated with homocysteine levels and microalbuminuria, this last endothelial damage marker

remaining as an independent risk factor of cognitive deterioration (22).

Systematic reviews of observational 6 studies on retinal microvascular abnormalities and
cognitive dysfunction on elderly type 2 diabetes patients showed that some degree of cognitive
impairment was found to be associated with the presence of retinal microvascular abnormalities
in all studies, although the extent of the association varied. The presence of retinal vascular signs
was mostly associated with poorer verbal memory, mental speed and executive function in the

general population, but not consistently associated with other cognitive modalities (23).

Older people with diabetes are more likely than the general population of older adults to have
cognitive impairment. Hyperglycemia may be causally associated with declining mental
function, as demonstrated in a large prospective cohort study. One underlying mechanism cited
in the development of impaired cognitive performance among persons with type 2 diabetes is
intermittent acute or chronic hyperglycemia. Further, in this investigation, speed of information
processing and attention were impaired with acute hyperglycemia with more episodes of

dysphoria, sadness and anxiety reported (24).

Diabetes was also associated with increased odds of cognitive decline as determined by MMSE
scores (odds ratio =1.9; C1=95%, 1.01-3.6). A significant correlation between duration of
disease and cognitive dysfunction was observed. Also, the same correlation was found for
quality of diabetes control (25).

Several studies reported that cognitive function impairment in persons with diabetes had a direct
correlation with HbA1C values from greater than 7.5% to 11.5%. the study found that more

participants with HbA1C levels greater than 8.4% were cognitively impaired (15.3%) as
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compared to those with controlled diabetes (7.6% impaired). Abstract reasoning and verbal
learning were related to HbA1C levels. Memory was related to FBS level. Essentially, the higher

the HbA1C and the higher the FBS is the poorer the performance (26).

Prospective Study of type 2 diabetes and cognitive decline in women aged 70-81 years revealed
that Odds of poor cognition were particularly high for women who had had diabetes for a long
time for 15 years' duration. There was also a modest increase in odds of poor cognition among
women using insulin treatment. All findings were similar when cognitive decline was examined

over time (14).

Study done on type 2 diabetes mellitus, cognitive impairment and dementia, found evidence of
cross-sectional and prospective associations between T2DM and cognitive impairment, probably
both for memory and executive function. There is also evidence for an elevated risk of both
vascular dementia and Alzheimer's disease in type 2 DM albeit with strong interaction of other
factors such as hypertension, dyslipidaemia and apolipoprotein E phenotype. Both vascular and
non-vascular factors are likely to play a role in dementia in diabetes (27).

Performance of the tests seemed worse among women diagnosed with diabetes >5 years before
their cognitive assessment than among women with more recent diagnoses. The study separately
examined women with type 2 diabetes who reported recent treatment and those who were not
taking medication and the results suggested that women not taking medication performed worse
than women who were treated, although had little power to accurately distinguish these results

(12).

In adjusted linear regression models, participants with DM had significantly lower baseline
scores for all outcomes, and longer duration of DM was associated with lower scores. In women,

as in men, there was generally greater cognitive decline with longer duration of DM (e.g., the
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adjusted mean difference in decline on the TICS associated with duration of >5 years. There
were no significant sex—DM interactions (16).

A cross-sectional study conducted on type 2 diabetic outpatients confirmed as 42 (12.1%)
subjects had diagnosis of possible dementia and this was also associated with years of study.
Association was not observed between possible dementia and total MMSE scores with A1C
levels. Hypertension was present in 77, 2%; the study also identified that patients with type 2
diabetes should be regularly evaluated for their cognitive function, because duration of disease
could be associated with decline in cognition. Men presented higher MMSE score than women
and more years of study. Patients who needed help to take their medications obtained worst
performance in the MMSE which persisted after controlling for age, gender, duration of diabetes,
years of study, hypertension, dyslipidaemia, and HbAlc. These patients were more likely to
present possible dementia. Diagnosis of hypertension and dyslipidaemia were both associated
with total MMSE score whereas there was no association between smoking and score test (9).

In a recent study of a brief review of T2DM, cognition and brain aging, in Australia Showed that

about 11% of elderly diabetic patients were cognitively impaired (28).

Since, the purpose of this study is to assess the cognitive status of patients with T2DM and to

evaluate factors associated with impaired function detected by MMSE; the above several

literatures are pertinent to compare and contrast with the finding of the study.
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2.2. Conceptual frame work

Duration of
medical Dx with
T2DM

Vascular risk factors <:| Socio-demographic
(HTN, Dyslipidaemia)

\/

factors

Cognitive impairment
of T2DM

Type of Rx used (insulin,
oral hypoglycemic agent)

Figure 1 A model of the interaction between Type 2 DM, cognitive impairment illustrating

potential Mediating and confounding factors modified from R. Stewart and D. Liolitsa, British

diabetic association (29)

Assessing cognitive status of patients with T2DM is relevant to identify the association between
T2DM and cognitive impairment. Also, the study will discover the socio demographic and other

clinical related factors such as vascular risk factors, duration of diagnosis, body mass index, and

Y

Body Mass Index (BMI)

type of treatment used which mediate and confound the association.
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Chapter three: Objectives

3.1. General objective

To assess the cognitive status of outpatient attendants with T2DM and the factors associated with

it at Tikur Anebessa Specialized Hospital diabetes center, Addis Ababa.

3.2. Specific objective

% To assess the cognitive status of patients with T2DM.
% To identify the factors associated with the cognitive status.

o,

¢ To assess the relationship between T2DM and cognitive status
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Chapter four: Method and Materials

4.1. Study area

Addis Ababa is the largest and capital city of Ethiopia with a population of 3,384,569 according
to the 2007 population census in an estimated area of 530.14 square kilometer. As a chartered
city, Addis Ababa has the status of both a city and a state. It is where the African Union and its
predecessor the OAU are based and it is home to Addis Ababa University (30).

Tikur Anebessa Specialized hospital is one of the famous national teaching hospitals, which
provides multi-dimensional aspects of care to clients who need health care service. Although
there are diabetic centers available in other governmental hospitals in Addis Ababa, diabetes
clients had a regular follow up and educational session currently in Tikur Anebessa Specialized
Hospital diabetes center which is inaugurated by Professor Giuseppe —pino” Grimaldi president

the international association of lions club on Saturday 12" November 1994.
4.2. Study period
This study was designed to assess the cognitive status among type 2 diabetes patients. The data

collection was conducted from February 28- April 15/2011 for about six consecutive weeks by

considering the hospitals diabetic clinics schedules client flow.
4.3. Study design

A cross-sectional quantitative study was carried out on clients with type 2 diabetes mellitus. This
was because, the investigator contacted the respondents only once and it was for further

description rather than exploration.
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4.4. Populations

4.4.1. Source population

All type 2 diabetes mellitus patients who were following their treatment in Addis Ababa Tikur
Anebessa Hospital, diabetes center were the source population for which the study was going to
be implicated.

4.4.2. Study population

Those clients with type T2DM and who were attending Tikur Anebessa Specialized Hospital
diabetes center for follow up during data collection period were taken as a study population.
4.4.2.1. Inclusion criteria

Patients were considered to have T2DM when diabetes was diagnosed after 30 years of age,
without insulin use in the first year after the diagnosis and without history of ketonuria. Those on
regular follow up at least for the second time; 3 months of duration after diagnosis and
volunteers were participated.

4.4.2.2. Exclusion criteria

Clients less than 30 years of age and individuals with blindness, illiterate, stroke, Alzheimer
disease and psychiatric disorders or any other serious health problems were not involved and

gave their response. Also, newly diagnosed clients with T2DM were not included in this study.
4.5. Sampling

4.5.1. Sample size determination

The formula used to calculate sample size in this study was:

ni=(z a/2 )% Pq

dz2
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Where: z a/,- level of confidence (standard normal score at 95% confidence interval)
p- Prevalence of point under consideration of 50% prevalence
q- (I-p)=0.5
d- Margin of error = 5% in case of our study
n; - sample size

By this, n; = (1.96)* (0.5) (0.5) =384.16 ~ 384

(0.05)
So that, the exact sample size would be 384. Therefore 384 clients were involved in this study
(no need to add non respondent rate for convenient sampling technique.)
4.5.2. Sampling technique
Since the total number of population (sampling frame) was not known clearly, the sampling
technique to choose the respondents was convenient sampling. As a result, all volunteer
respondents which accomplish inclusion criteria during data collection time were the sample

population of the study till the fulfillment of the sample size.
4.6. Data collection method

A total of 3 MSC fellows were participated as data collectors in the data collection from
February 28-April 15, 2011. Before directly going to actual data collection, the data collectors
were trained half a day about the aim of the study and appropriate interaction during interview
using a structured minimental state examination test. As a result, the data collectors became
familiar about each question and mechanism of minimize bias during the process of data
collection.

Besides, the client informed in detail about the purpose and the significance of the study then

verbal consent was obtained to undergo the Mini-Mental State Examination (MMSE), with the
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highest pontuation of the test being 30 points, instructions were identical for each subject. To
carry out the examination, the individual seat in a quiet, well-lit 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 was added to score. In addition, the data
collectors obtained client’s lipid profile and vital signs (bp, wt, and ht) from patients chart.

4.7. Instruments

Data was collected by interview using a structured minimental state examination form (Folstein
test) which involved a related series of questions or commands and patients chart for vital signs
(bp, ht, wt) and lipid profile. The individual received one point for each correct answer, which
was prepared in English and translated in to Amharic language by experts to undergo the
examination, and then again translated in to English. This was to make the instrument more clear
and easy for the data collectors interviewing while using this form.

A standard MMSE form was interviewed to each of the 384 subjects. The Mini-Mental Status
Examination offered a quick and simple way to quantify cognitive function and screen for
cognitive loss. The MMSE scale ranges from 0 to30 points, with higher number indicating better
performance.

The MMSE consists in 19 questions (30-point questionnaire test) designed to assess the patient’s
mental 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. Also it contained information of

socio demographic characteristics.
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This MMSE was introduced by Folstein et al. in 1975 (32). The standard MMSE form which is
currently published by Psychological Assessment Resources is based on its original 1975
conceptualization, with minor subsequent modifications by the authors. It was also slightly
modified in order to fit with the purpose of this study and each question was tested about their
relationship with variables and study objectives/questions.

Any score greater than or equal to 25 points (out of 30) was effectively normal (intact). Below
this, scores can indicated severe (<9 points), moderate (10-20 points) or mild (21-24 points).

The raw score was also corrected for educational attainment as score 21 abnormal for 8" grade,
<23 was abnormal for high school education while <24 considered abnormal for college

education (31, 32).

4.8. Variables

4.8.1. Dependent variables
» Cognitive status
4.8.2. Independent variables
» Socio demographic characteristics such as:(Age, Sex, Religion, Ethnicity, Education
level, Income, Marital status)
Smoking status
Cardio vascular diseases (Hypertension, Dyslipidaemia)
Duration of medical diagnosis with diabetes mellitus

Type of treatment used (insulin ,oral hypoglycemic agents)

vV VvV VYV V VY

Body mass index(BMI)
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4.9. Operational definitions

» Cognition: Any intellectual process by which one becomes aware of perceiving,
reasoning, judgment, memory, thinking.

» Cognitive impairment: Any disorder in structure and function resulting from T2DM
that interfere with normal cognitive function. Through Minimental status examination,
any score greater than or equal to 25 points (out of 30) was effectively normal (intact).
The raw score was corrected for educational attainment as score 21 abnormal for 8"
grade, <23 was abnormal for high school education while <24 considered abnormal for
college education

» Cardio vascular diseases: Referred as hypertension, dyslipidaemia or both.

» Hypertension: Defined as systolic blood pressure (sBP) >140 mmHg and/or diastolic
blood pressure (dBP) > 90 mmHg or any value in patients under antihypertensive
treatment.

» Dyslipidaemia: Defined as any value in patients under treatment dyslipidaemia

» Body mass index: Normal 19-25, undernourished <19, fat 26-30, obese >30 and >40

morbidly obese
4.10. Data processing and Analysis

The collected data was cleaned, coded and summarized in to major study variables and then data
entry was done in Epi Info version 3.5.1 and then the data exported to statistical packages for
social science version 16.0 for analysis purpose. Calculation of proportions was recorded on
frequency tables and cross tabulation for selected variables. Also measurements of central
tendency and other statistical tests such as, multiple logistic regression, and odds ratio were

calculated in order to show associations between selected variables.
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4.11. Data quality control

To assure the validity and reliability of the questionnaire, each item of data collection instrument
was analyzed, tested and made ready for the interview prior to data collection. Pretest was done
10% of the total sample in Tikur Anebessa Specialized Hospital diabetes center 15 days prior to
actual data collection. Also, 10% of total sample was double entered to maintain the quality of
data.

Data collectors had half day training on the method and procedures of data collection. During
data collection time continuous ongoing monitoring, supervision and cross checking was carried
out by principal investigator for being sure of the completeness of each questionnaire. Ethical
clearance was obtained from respective bodies (Addis Ababa University School of medicine
Department of Nursing and Midwifery research committee) and privacy of each client was

assured with informed verbal consent.
4.12. Ethical consideration

Prior to actual data collection, ethical clearance was taken from Addis Ababa University; School
of Medicine Department of Nursing and Midwifery and Tikur Anebessa Hospital. Then clients
with T2DM were informed about the purpose and significance of this study and requested to
cooperate for an interview through verbal consent.

The participants were assured about the confidentiality of data and the questionnaire prepared
anonymously. In addition, the respondents were given an opportunity to consent or refuse to take

part in the study.
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4.13. Dissemination of the study results

The result or report of this study will be submitted and presented to Department of Nursing and
Midwifery research committee of School of Medicine, Addis Ababa University. Also, Tikur
Anebessa specialized hospital will have a copy of this study paper in order to use the obtained
information for the future plan. This study paper will be also submitted to publication on
scientific journals to be used as base line information for further study, for decision makers and

for policy makers.
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Chapter Five: Result

A total of 384 type 2 diabetes mellitus outpatient respondents were participated in this study.
This study group was composed of 182 males and 202 females aged 55.05 + 10.5 years. Socio

demographics and clinical characteristics of the patients are shown in tables and figures below.
5.1. Socio demographics characteristics of study subjects

Considering age distribution of the study population, the maximum age of the respondents was
82 and the minimum was 31 with the mean age of 55.05. Most of the respondents were found to
be at the age between 51 and 60 which accounts 131(34.1%).

Regarding religion, most of the respondents with a frequency 313(81.5%) were orthodox
followed by protestant and Muslim which accounts 35(9.1%) and 29(7.6%) respectively. Three
(0.78%) respondents were catholic and the remaining 4(1%) were other religion followers.
Additionally, the result indicates that majorities of respondents were Amhara and Oromo which
accounts 237(61.7%) and 57(14.8%) respectively. The rest 37(9.6%), 34(8.9%), 19(4.9%) were
Guraghe, Tigre, and Other ethnic groups, accordingly (Tablel).

The result on marital status distribution shows that 303 (78.9%) were married and 20(5.2%) were
single where as 30(7.8%) were divorced and the rest 31(8.1%) were widowed. Result of
educational status distribution point to the greater part 149(38.8%) completed college education
and 147(38.3%) were at grade less than 8 while the rest 88(22.9%) were found to be at high
school level. (Table 1)

Out of the total 384 respondents table 1 besides indicates 165(43%) had per capita income of
<500 per month and the left over 87(22.7%) and 132(34.4%) had an income between 500-1000

and >1000, in that order.
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Table 1: Socio demographic characteristics of T2DM out patients in Tikur Anebessa

Hospital, diabetes center February -April 2011

Socio demographic variables Frequency Percentage
(%)
Age 31-40 37 9.6
41-50 106 27.6
51-60 131 34.1
>=61 110 28.6
Total 384 100.0
Mean age 55
Sex Male 182 47.4
Female 202 52.6
Total 384 100.0
Religion Orthodox 313 81.5
Muslim 29 7.6
Protestant 35 9.1
Catholic 3 .8
Others 4 1.0
Total 384 100.0
Ethnicity Ambhara 237 61.7
Oromo 57 14.8
Guraghe 37 9.6
Tigre 34 8.9
Others 19 4.9
Total 384 100.0
Marital status | Married 303 78.9
Single 20 5.2
Divorced 30 7.8
widowed/widow 31 8.1
Total 384 100.0
Educational <q 147 38.3
status 9-12(high school) 88 22.9
College education 149 38.8
Total 384 100.0
Income <500 165 43.0
500-1000 87 22.7
>1000 132 344
Total 384 100.0

26




5.2. Other clinical and related characteristics of study subjects
5.2.1. Duration of diagnosis
Table 2: Duration of diagnosis of T2DM out patients in Tikur Anebessa Hospital, diabetes

center February —April 2011

Variable Frequency | Percent
3months-5 years |84 21.9
Duration of diagnosis | 5_1() years 135 352
>10 years 165 43.0
Total 384 100.0

Among the total 384 respondents, 84(21.9%) were diagnosed as being diabetes patient with in
the past 3 months to 5 years, 135(35.2%) of patients lived 5-10 years with diabetes since
diagnosed medically and most of respondents 165 (43%) had passed more than 10 years with
diabetes (Table 2).

5.2.2. Prevalence of CVD

Table 3: Prevalence of CVD of T2DM out patients in Tikur Anebessa Hospital, diabetes

center February —April 2011

Variable frequency | Percent
present | Hypertension 132 34.4
Prevalence Dyslipidaemia 10 2.6
of CVD Hypertension& dyslipidaemia | 17 4.4
Total 159 41.4
Absent 225 58.6
Total 384 100

Among the total 384 study subject, the largest proportion, 159(41.4%) respondents were patients
of cardio vascular disease together with diabetes. Out of which Hypertension alone accounts
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132(34.4%), dyslipidaemia alone accounts 10(2.6%) and the rest 17(4.4%) were patients of
hypertension and dyslipidaemia simultaneously (Table 3). Additionally, table 4 demonstrates
Oral Hypoglycemic Agents (OHA) and Insulin therapy were the treatment of choices seen in
177(46.1%) and 207(53.9%) of patients, in order.

5.2.3. Type of treatment

Table 4: The type of treatment T2DM out patients were using in Tikur Anebessa Hospital,

diabetes center February —April 2011

Variable
Frequency |Percent
Insulin 207 53.9
Type of treatment |OA 177 46.1
Total 384 100.0

5.2.4. Smoking status
Table S: Smoking status of T2DM out patients in Tikur Anebessa Hospital, diabetes center

February —April 2011

Variable
Frequency |Percent
Never smoke 314 81.8
Smoking status of Hx of smoking |65 16.9
respondents Smokes 5 13
Total 384 100.0

Table 5 shows the result of smoking status of respondents which signifies the greater part
314(81.8%) were never smoke, however, 65(16.9%) had history of smoking and the rest few

study group 5(1.3%) had been using cigarette.
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5.2.5. Body mass index of respondents
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Figure 2: Body mass index of T2DM out patients in Tikur Anebessa Hospital, diabetes

center February —April 2011

Figure 2 is about the body mass index of the respondents. Among the total 384 respondents
183(47.7%) had abnormal body mass index. Out of this, 141(77.04%) were fat and 41(22.4%)
were obese. Only one(0.2%) patient was found to be morbidly obese. On the other hand few

patients 6(1.6%) were undernurished patients.
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5.2.6. Cognitive Status

Cognitive status

Moderately
impaired,
59(15.4%)

mildly impaired, Intact, 211 (55%)
114(29.6%)

Figure 3: The row cognitive status of T2DM out patients in Tikur Anebessa Hospital,

diabetes center February —April 2011

Figure 3 shows the row cognitive status of T2DM out patients. From the total respondents, most
of them 211(55%) were intact though 114(30%) and 59(15%) were mildly and moderately
impaired, in that order. There was no severely cognitively impaired study group found in this

study. The total row MMSE score was 24.32 + 3.510 points, with a range from 13 to 30.
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Figure 4: The cognitive status of T2DM out patients modified with educational level, in

Tikur Anebessa Hospital, diabetes center February —April 2011

Figure 4 shows the result when the interpretation of the row score modified with educational
level. It demonstrates that 288 (75%) were cognitively intact whereas 96(25%) were cognitively
impaired patients. Out of which 96 cognitively impaired study group the larger
proportion71(73.95%) were respondents at grade less than 8 while the rest 12(12.5%) and
13(13.54%) were accounted by those respondents found at high school and college education

level, in that order.
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5.3. Cross tabs of socio demographic and other clinical related characteristics

of study groups versus cognitive status

Table 6 and 7 also show the result about the association of socio demographic and other clinical
related characteristics against cognitive impairment of respondents. According to this, among the
total 96 cognitively impaired respondents, the greater part 28(29.2%) and 38(39.6%) found at
age 51-60 and >61 respectively; however, the rest 30(31.2%) respondent’s age were under 50
years. In addition, the result on sex composition shows that out of these 96 cognitively impaired

respondents, the large proportion pointed to females that account 67(69.8%)(Table6).

Sex Vs type of treatement

§ 126(60.9%)
Female 76(42.9%) ® Insulin
81(39.1%) m OHA
Male 101(57.1%)
1 1 1 1
0 50 100 150
frequency

Figure 5: The type of treatment Vs sex of T2DM out patients, in Tikur Anebessa Hospital,

diabetes center February —April 2011

Furthermore, along with the total 207 respondents following insulin therapy the majority
126(60.9%) were females. On the other hand, Males took the greater part 101(57.1%) of study

group using OHA (Fig 5).
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Figure 6: The BMI Vs sex of T2DM out patients, in Tikur Anebessa Hospital, diabetes

center February —April 2011

Figure 6 also demonstrates that females took the greater part of fat/obese BMI 118(64.5 %)

where as the rest 65(35.5%) were males. However, both sexes were equally malnourished which

accounts 3(50%) for each.
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Table 6: Socio-demographic factors Vs cognition status of T2DM out patients in Tikur

Anebessa Hospital, diabetes center February —April 2011

Variables Cognition status of T2DM | Crude OR (95%CI) Adjusted OR (95%CI) P-value
patients
crude | adjus
Impaired Intact ted

Age
31-40 8(8.3%) 29(10.01%) | 0.523(0.218-1.255) 0.162(0.178-1.335) 0.147 0.487
41-50 22(22.9%) 84(29.16%) | 0.496(0.269-0.915) 0.182(0.271-1.281)*x 0.025 0.589
51-60 28(29.2%) 103(35.7%) | 0.515(0.290-0.914) 0.715(0.432-1.778)*x 0.023 0.877
>=61 38(39.6%) 72(25%) 1.00 1.00
Total 96(100%) 288(100%)
Sex
Male 29(30.2%) 153(53.2%) | 0.382(0.233-0.625) 0.425(0.239-0.757) * 0.004
Female 67(69.8%) 135(46.8%) | 1.00 1.00
Total 96(100%) 288(100%)
Religion
Orthodx 77(80.2%) 236(81.9%) | 1.00
Muslim 10(3.5%) 19(6.6%) 1.613(0.719-3.618) 0.246
Protestant 9(3.1%) 26(27.1%) | 1.061(0.476-2.362) 0.885
Catholic 0(0) 3(1.04%) 0.999
Others 0(0) 4(1.4%) 0.999
Total 96(100%) 288(100%)
Ethnicity
Ambhara 51(53.1%) 186(64.6%) | 1.00 1.00
Oromo 18(18.8%) 39(13.5%) | 0.305(0.118-0.790) 1.154(0.547-2.435) 0.707
Guraghe 7(2.4%) 30(10.4%) | 0.513(0.178-1.480) 0.706(0.265-1.884) 0.706
Tigre 11(3.8%) 23(7.9%) 0.259(0.077-0.878) 1.793(0.718-4.476) 0.211
Others 9(3.1%) 10(3.5%) 0.531(0.168-1.682) 6.119(1.951-19.197)* 0.002
Total 96(100%) 288(100%)
Marital status
Married 71(74%) 232(80.5%) | 0.556(0.254-1.217) 0.142
Single 5(5.2%) 15(5.2%) 0.606(0.173-2.118) 0.433
Divorced 9(9.3%) 21(7.3%) 0.779(0.267-2.278) 0.649
Widowed 11(11.4%) 20(6.9%) 1.00
Total 96(100%) 288(100%)
Edu. status
<8 71(73.9%) 76(26.4%) | 9.773(5.079-18.806) | 5.066(2.089-12.281) * | 0.000 | 0.000
9-12 12(12.5%) 76(26.4%) | 1.652(0.718-3.801) 1.043(0.390-2.789) 0.238 0.934
College edu. | 13(13.5%) 136(47.2) 1.00 1.00
Total 96(100%) 288(100%)
Income
<500 69(71.9%) 96(33.3%) | 7.187(3.681-14.035) | 2.589(1.040-6.446) * 0.000 0.041
500-1000 15(15.6%) 72(25%) 2.083(0.924-4.699) 1.136(0.434-2.969) 0.077 0.795
>1000 12(12.5%) 120(41.6%) | 1.00 1.00
Total 96(100%) 288(100%)

* Statistically significant variables, ** significant variables in the crude were omitted from

multivariate analysis
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Concerning the composition of marital status of cognitively impaired respondents, the study
indicates that the greater part 71(74%) were married where as the others 5(5.2%), 9(9.3%), and
11(11.4%) were single, divorced, and widowed, respectively. From the total 96 cognitively
impaired respondents, the study illustrates the larger part 71(73.9%) were at grade less than 8
even as 12(12.5%) were at high school grade level and the residual 13(13.5%) those completed
college education. On the subject of income of these respondents who are cognitively impaired,
the study point up low income respondents account superior part which was 69(71.9%), on the
other hand; 15(15.6%) were medium income respondents while the rest 12(12.5%) were high

income respondents (Table 6).

Considering the factors that affect the respondents’ cognitive status, table 6 and 7 shows as there
was a significant difference on the cognitive status of the respondents among different groups of
age, sex, ethnicity, educational level, income and type of treatment. However, only sex,
ethnicity, educational status and income was shown to be significant predictors of cognitive
status when adjusted for other socio-demographic variables. Male respondents were found to be
significantly, but negatively associated with impaired cognitive status [AOR=0.425, 95%CI
(0.239-0.757), P=0.004]. As well, Clients with less than grade 8 education were 5 times more
likely to have impaired cognitive status than higher education of their counterparts [AOR=5.066,
95%CI (2.089-12.281), P<0.001]. The result as well signifies as Having lower income was 2.6
times positively associated with impaired cognitive status than respondents with higher income
[AOR=2.589, 95%CI (1.040-6.446), P=0.041]. With regards to age of respondents, study
subjects aged 41-50 and 50-60 were shown to have less cognitive impairment than aged 61 and

above of their counterparts respectively though it was not statistically significant when adjusted
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for possible confounders {COR=.496, 95%CI (.269-.915), P=0.025} and {COR=.515, 95%CI

(.290-.914), P=0.023}.

Table 7: Other clinical related factors Vs cognition status of T2DM out patients in Tikur

Anebessa Hospital, diabetes center February —April 2011

Variables Cognition status of T2DM | Crude OR(95%CI) Adjusted P-value
patients OR
(95%CI) crude | Adjust
Impaired Intact ed
Smoking status
Never smoke 87(90.6%) 227(78.8%) 0.575(0.094-3.499) 0.548
Hx of smoking 7(7.3%) 58(20.1%) 0.181(0.026-1.277) 0.086
Smokes 2(2.1%) 3(1.04%) 1.00
Total 96(100%) 288(100%)
Hx of CVD
Present 44(45.8%) 115(39.9%) 1.273(0.799-2.028) 0.310
Absent 52(54.2%) 173(60.1%) 1.00
96(100%) 288(100%)
Hx specific CVD
HTN 37(84.1%) 95(82.6%) 1.266(0.388-4.133) 0.696
Dyslipidaemia 3(6.8%) 7(6%) 1.393(0.240-8.067) 0.712
HTN& 4(9.1%) 13(11.3%) 1.00
dyslipidaemia
Total 44(100%) 115(100%)
Type of Rx
insulin 62(64.6%) 145(50.3%) 1.798(1.115-2.900) 1.228 0.016 | 0.475
(0.699-
2.158) *x
OHA 34(35.4%) 143(49.7%) 1.00 1.00
Total 96(100%) 288(100%)
Duration of Dx
3months-5years 18(18.8%) 66(22.9%) 0.852(0.453-1.602) 0.620
5-10 years 38(39.6%) 97(33.7%) 1.224(0.730-2.053) 0.443
>10 years 40(41.6%) 125(43.4%) 1.00
Total 96(100%) 288(100%)
Body mass index
17-18 0(0) 6(2.1%) 1.00
19-25 47(49%) 148(51.4%) 0.000(0.00-) 0.999
>26 49(51%) 134(46.5%) 0.868(0.546-1.380) 0.551
Total 96(100%) 288(100%)

* Statistically significant variables, *#* significant variables in the crude were omitted from

multivariate analysis
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On the other hand table 7, indicates the duration of diagnosis of cognitively impaired study
group. From the total 96 cognitively impaired respondents, 18(18.75%) study group were those
who have been diagnosed with diabetes less than 5 years while 38 (39.6%) were found between
5-10 years of duration of diagnosis and the rest 40(41.6%) were individuals with greater than 10
years of duration with diabetes.

According to this study more than half of cognitively impaired respondents were found to be
those who have been taking insulin therapy which accounts 62(64.6%). Moreover, the result
signifies as nearly all 87(90.6%) were those never smoke cognitively impaired patients though
few 7(7.3%) respondents had Hx of smoking. The rest, 2(2.1%) had been using cigarette. On the
subject of body mass index, the result denotes as both of cognitively impaired respondents within
normal index and beyond the normal index were almost similar in quantity which is 47(49%) and
49(51%) consecutively. However, the result do not reported under nourished cognitively
impaired respondents. Besides, 44(45.8%) of cognitively impaired patients were with
cardiovascular problems (HTN, dyslipidaemia, and both together). Out of which, more or less all
of them were hypertensive patients 37(84.1%) while the left behind 3(6.8%) and 4(9.1%) were
those with dyslipidaemia and HTN and dyslipidaemia mutually, in that order. (Table 7)
Regarding the type of treatment, table 7 likewise illustrates those respondents who have been
using insulin therapy were presented as impaired cognitive status as compared to those who have
been taking OHA when analyzed with binary logistic regression {COR=1.798, 95%CI (1.115-
2.900), P=0.016}. In the contrary socio-demographic variables like religion, marital status, and
other factors like duration of medical diagnosis, smoking status, body mass index and
cardiovascular disorders (hypertension and dyslipidaemia) were not significantly associated to

cognitive status in this study.
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Chapter Six: Discussion

According to this study, the mental state of patients with type 2 diabetes screened through the
mini mental status examination. It may suffer influence of schooling which is of particular
interest in developing countries (9), hence the interpretation of row score modified with

educational level.

The total MMSE score was 24.32 + 3.510 points, with a range from 13 to 30. When this row
score interpretation is modified with educational level, the prevalence of impaired cognitive
status were found to be 96(25%). In this study, the total score achieved in the test was greater in
patients with higher education level as well most patients classified as cognitively impaired were
those having low income. The study subjects was composed of 182 males and 202 females aged

55.05 + 10.5 years, further more men had better performance in the test than women.

In the same way, a cross-sectional study conducted in a group of type 2 diabetic outpatients
through Mini-Mental State Examination (MMSE) showed 42 subjects (12.1%) had diagnosis of
possible dementia (9). Similarly, the Canadian Study of Health and Aging included 5574(62%)
participants at risk of cognitive impairment (7). These two studies alike the result confirmed that
as there is association between T2DM and cognitive impairment. On the other hand, the result
showed that, many patients were scored at border line of the standard interpretation point thus,
they may be at risk to develop cognitive decline in the near future.

In the same way to the present study, another cohort study along with 61 participants who
successfully completed the follow-up for 4 years indicated as there is an association between
T2DM and cognitive impairment, 19 (31%) incident cases of dementia(10). In addition, the other

study done on 71 consecutive ambulant patients with type 2 diabetes, similarly to the result,
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showed twenty patients (28%) had Rowland Universal Dementia Assessment Scale (RUDAS)
score less than 23 (12). Diabetes was also associated with increased odds of cognitive decline as
determined by MMSE scores (26). Likewise the result, all studies showed as there is an
association between cognitive impairment and T2DM. As a result, cognitive impairment may
lead the patients to non compliance on the normal routine heath care, diet orientation therapy and
regular follow up which again expose the patients for irregular metabolic control, BP control and
further severity and complication of the disease.

The result on sex composition showed male respondents were found to be significantly,
however; negatively associated with impaired cognitive status after controlling other factors.
Similarly, one study indicted out females were found to be more cognitively impaired in
multivariate analysis after controlling the effect of education (13). Other crossectional study
from the literature also indicated that men presented higher MMSE score than women, and more
years of study (9).

As a result, all of the above studies confirmed that there is a significant association between sex
and cognitive decline of T2DM patients in the same way to the present study. This may be
related to body mass index of respondents and severity of the disease since females took the
greater part of obese/fat BMI 118(30.7%), additionally the majority 126(32.8%) females were
those taking insulin in this study.

The study conducted on T2DM and cognitive decline in two large cohorts of community
dwelling older adults also hypothesized that the DM-related cognitive dysfunction would be
more pronounced in women than men, additionally as in men, there was generally greater

cognitive decline with longer duration of DM (16).
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In contrary to the present result, one more prospective study of type 2 diabetes and cognitive
decline in women showed Odds of poor cognition were particularly high for women who had
had diabetes for a long time (14). In addition to this prospective stud, another study showed as
there is a significant correlation between duration of disease and cognitive dysfunction (26).

In the result, duration of diagnosis was not significantly associated with cognitive impairment
though the cross tab shows positive relation. This may due to the interpretation since it is
modified with education many patients categorized as intact with a border line score and also
may be related to the crossectional study design and the method (interview) used which is
directly dependent on the respondents reply in a single point of time. Additionally, recall bias

from the subjects as they might miss the exact duration of time.

In this study, respondents aged 61 and above were more exposed to cognitive impairment than of
their counterparts for binary logistic regression. As well, one study showed that older people
with diabetes are more likely than the general population of older adults to have cognitive
impairment and Hyperglycemia may be causally associated with declining mental function, as
demonstrated in a large prospective cohort study (24). The reason behind may be the
understanding and acceptance level about the disease, its management, diet control, prevention
of complication, and compliance. This will have effect on the severity of disease which markedly
raises the exposure to cognitive impairment.

This study also could be evident for Clients with less than grade 8 education were 5 times more
likely to have impaired cognitive status than with high education of their counterparts. Moreover,
being having lower income was 2.6 times positively associated with impaired cognitive status

than respondents with high income.
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The logical rationale of this may be associated with the accessibility and affordability of all
medical care services, regular follow up and compliance which has impact on the severity of
disease. Thus, they may be more likely exposed to cognitive impairment compared to those with
high income.

Nevertheless, these variables are not significantly associated as a factor in other studies from the
literature available at hand. This could be due economical and developmental disparity across the
study areas on which studies done. Since MMSE may suffer influence of schooling, and income
which is of particular interest in developing countries.

According to the result in this study, as regards, respondents who have been using insulin
therapy were presented with a modest increase in odds of poor cognition(1.798 times more
exposed) as compared to those who have been taking OHA when analyzed with binary logistic
regression. Additionally, one community-based prospective study detected that the risk of
dementia was modified by baseline treatment with the lowest risk in untreated patients and the
highest among patients treated with insulin (7). This higher risk for the insulin treated patients
might be interpreted like a mark of the length or severity of the disease.

In the same way, a prospective study of type 2 diabetes and cognitive decline in women aged
70-81 years again verify as there was a modest increase in odds of poor cognition among women
using insulin treatment (14). Therefore, type 2 diabetes should be regularly evaluated for their
cognitive function, because severity and duration of disease could be associated with decline in
cognition as linear logistic regression and the cross tab shows.

On the other hand, the result signifies factors like smoking status; body mass index and
cardiovascular disorders (hypertension and dyslipidaemia) were not significantly associated to

cognitive status in this study though the crosstab shows as HTN and obese/fat body mass index
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have relation with impaired cognitive status. Conversely, the cross sectional study done in Brazil
showed that hypertension was present in 77.2% and diagnosis of hypertension and dyslipidaemia
were both associated with total MMSE score (9).

Whereas, similarly to the result, there was no association between smoking and score test.
Furthermore, study conducted on T2DM and cognitive decline in two large cohorts of
community dwelling older adults, also hypothesized the risk of DM-related to cardiovascular
disease (16).

Several prospective studies have found that obesity in middle age, as well as diabetes in later life
can increase the risk for developing dementia (15) but it did not show the direct relation. On the
other hand, the result denotes that cognitively impaired respondents within normal index and
beyond the normal index were almost similar in magnitude. Though, the result denotes as there is
no significant association, it may has impact on the severity of disease which furthermore

contributes to the incidence and complication of cognitive impairment.
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Chapter Seven: Strength and Limitation of the study

7.1. Strength of the study

This study used a standardized structured questionnaire to interview which in turn increased the
quality of information obtained. The study is hopefully the first in its kind in Ethiopia. Therefore,

it will be helpful to give insight on the issue for further studies.
7.2. Limitation of the study

In fact cohort study design was more appropriate to measure and evaluate cognitive status of
T2DM patients. However, crossectional study design was applied due to shortage of time and
resources as a result it was one constraint to minimize the scope of this study.

Due to the absence of adequate similar studies in our country, comparisons were difficult.

The response given to the structured interview may be prone to social desirability bias.

Sampling technique: convenient sampling may limit this study not to generalize towards source

population.

In addition, the presence of purely physical problems could also 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.

43



Chapter Eight: Conclusion and Recommendation

8.1. Conclusion

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,
sex, ethnicity, educational level, income and type of treatment.

In the contrary, socio-demographic variables like religion, marital status, and other factors like
duration of medical diagnosis, smoking status, body mass index and cardiovascular disorders
(HTN and dyslipidaemia) were not significantly associated to cognitive status in this study.
Patients with T2DM should be regularly evaluated for their cognitive function, because duration
and severity of disease could be associated with decline in cognition. Based on the definition of
health that is the wellness of body, mind and social status; the maintenance of the cognition
should be chased as the protection of other target-organs usually affected by diabetes, and are
normally part of medical routine care.

The early implementation of mini-mental, which is a simple method of execution, can be done to
detect early stages of dementia. This test could be an important tool to access the ability of

patient to understand their disease and treatment.

8.2. Recommendation

Type 2 diabetes mellitus has a cyclical 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 poor adherence to therapy, routine heath care, health
education and irregular medical follow up. At the same time, these causes could be outcomes of

impaired cognition. As a result, severity of diabetes and cognitive impairment enhanced time to
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time. Therefore, prevention and early detection is necessary. For that reason, this study

recommend to .......
The client

v" have a regular follow up for their cognitive function,
v" Adhere themselves to appropriate therapy, routine health care

v Be cooperative in minimizing risk factors
The health professionals, especially nurses

v" Teach patients about compliance, 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 income, and low education level patients are at high
risk.

v’ Perform cognition assessment for all T2DM patients together with their follow up

v' Carry out their roles in minimizing risk factors
Ministry of health

v Design a strategy focused on early detection of cognitive impairment, through MMSE
or other tests and prevention on chronic diseases, diabetes complication

v Generate accessible, affordable and available chronic illness (diabetes) care services,
treatments, and education which also involves the cognitive status assessment for
economically low patients

Other researchers

v" Since this study has its own limitation, future studies will be important to better identify

risk factors for cognitive dysfunction and lighten its relationship with diabetes.
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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 Assessment of cognitive status of
patient with type 2 diabetes and factors associated to impaired function in Tikur Anebessa

Specialized hospital diabetes center, Addis Ababa 2010/2011.

Name of Principal investigator: Tefera Mulugeta
Name of the organization: Addis Ababa University, school of medicine, Department of

Nursing and Midwifery.

Name of the Sponsor: Addis Ababa University

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 MSN
graduate student from the department of nursing, school of medicine, Addis Ababa University,
and one advisor from the Addis Ababa 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 minimental state examination in Tikur Anebessa

Specialized Hospital Addis Ababa, Ethiopia, 2010/2011.
Procedure

To assess the cognitive status of the patient with type 2 diabetes in Tikur Anebessa Specialized
Hospital, Ababa you are invited to take part in this project. If you are willing to participate in this
project, you need to understand the procedures of minimental 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 status and type 2 diabetes patients and factors associated to impaired
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 project.
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 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

» Tefera Mulugeta

Tel: +251-910-36-0495/0918782529
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Annex 2: Questionnaire
Addis Ababa University

School of Medicine
Department of nursing and midwifery

The study is conducted by post graduate Adult health nursing (MSN) year II nursing student to
assess cognitive status of type 2 diabetes mellitus patients and factors associated to it in Tikur

Anebessa hospital, Addis Ababa, 2010/2011.
Instruction

Dear participants, the main aim of this study is to assess the cognitive status of clients with type
IT diabetes and to evaluate factors associated to impaired function. 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 will be provided in the form of interview which involves and carried out as the
following.

The 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 information

Age 1]

Sex Male [ ] female [ ]

Religion: Orthodox [ ] Protestant [ |
Muslim ] Catholic |

Others

Ethnicity: Oromo ] Tigrie ]
Amhara [ ] Guraghe [ ]

Others

Marital status: Married [ ] Single [ ]divorced [ Jidow/widowed [ ]

Education level: <8 [ high school (9-12) [ Jhigher education [ ]
Income: <500 [ ] 500-1000 [ ] >1000 [ ]

Diagnosis of the disease: 3 month-5 years |:|5—10 years |:|>10 years |:|
Hx/incidence of cardiovascular diseases ~ Yes [ | No [ ]

If yes, specify

Status of smoking

Never smoke [ ] Hx of smoking [ ] smokes [ ]

Type of treatment used: Insulin |:| oral hypoglycemic agents |:|

Body Mass Index (BMI): Wt ; Ht - Wy/Ht
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2. Minimental state examination

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?

1
JUUHd

What season is it?
Total:

Orientation to Place

Whose home is this?
What room is this?
What city are we in?

What county are we in?

1
HUU

What state/region are we in?
Total:
Immediate Recall

Ask if you may test his/her memory. Then say —ball”, lag”, —ree” 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 I:I I:I
Flag I:I I:I
Tree I:I I:I
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Attention
Ask the individual to begin with 100 and count backwards by 7. Stop after 5 subtractions.

Score the correct subtractions.

93 [ ] [ ]
56 ] ]
7 ] ]
i — -
s — -
Total:

Delayed Verbal Recall

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

Tree

UL
L

Total:
Naming
Show the individual a wristwatch and ask him/her what it is. Repeat for pencil.
Watch ) )
[ ] [ ]

Pencil

Total:
Repetition
Ask the individual to repeat the following:

—No if, ands, or buts” |:| I:I
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3-Stage Command
Give the individual a plain piece of paper and say, —Fake the paper in your hand, fold it in half,

and put it on the floor.”

Takes I:I I:I
Folds [ ] [ ]
Puts I:I I:I

Total:
Reading

Hold up the card reading: —€lose 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 e

Total:
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.

I R

Total:

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.

7 L]

Total

Total Score (30):
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Annex 3: Map of the study area

Tikur Anebessa

Hospital

Nickname(s): City of Humans, Adisaba, Sheger, Finfinne, Adu, Adu Genet
Location in Ethiopia Coordinates: 9°1'48"N 38°44'24"E9.03°N 38.74°E9.03; 38.74
Country Ethiopia =2

Chartered: 1886.

Government: Mayor Kuma Demeksa

Area : City530.14 km? (204.7 sq mi)
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Annex 4: Bibliography of the principal investigator
1. Personal information

Name: Tefera Mulugeta

SEX: MALE

Date of birth: July 1, 1987

Place of birth: Bahir Dar

Nationality:  Ethiopian

Marital Status: single

Religion: orthodox

Address: Mobile: 0910360495, 0918782529; Email: tmulugeta79@yahoo.com

Educational Back ground

BSC degree in nursing (Millennium graduates), Msc fellow in adult health nursing

University Haramaya and Addis Ababa universities ,respectively
Field of study Nursing
Awarded qualification | Bachelor degree of nursing

High-school
s Years 2003/ 04, 2004/2005 : Tana Hike School, Bahir Dar School
% Years 2001/02-2002/03: Fasilo Junior and High school
Elementary
% Tsertse Dingle School, Fasilo Junior and High school
2. Working experience and organization
A one year service in Debrebirhan University as instructor, out of which, four months as ahead
of nursing department.

3. Short term trainings

Training title Trainer Training Training
organization place year (E.C.)

1 International English Addis Abba Addis Ababa | August 2009
Language Testing System university(AAU) (2 months)
(IELTS)

2 Research and research Addis Abba Addis Ababa | October, 2009
methodology university(AAU) (15 days)

3 Computational skill Addis Abba Addis Ababa | October
(statistical software of SPSS) | university(AAU) 2009(10days)
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4. Language and computer skills

Language Speaking Listening Reading Writing
Amharic Excellent Excellent Excellent Excellent
English Excellent Excellent Excellent Excellent
Computer Word Excel

Excellent Good

5. HOBBIES AND INTEREST

- Participation in community health services.
- Reading medical publications and other fictions
- I want to help my community especially in health related services.

6. REFERENCES

1. Mr. Adugnaw Berhane (Mph) Director, school of health science in Debre Berhan
university(DBU)

Address:  Tell (office): 0116816291
Mobile: 0911391111
Email: adugnaw mph@yahoo.com

2. Mr. Muluken Desalegn (Mph,) Research team Leader, school of health science in DBU
Address: Tell: 0116816291
Mobile: 0912009692
Email: mulusef(@yahoo.com
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Annex 5: patient information and consent form (Amharic version)

AZO ANQ einCcht

evhog +/0L*
ICATIS APAZT +/T h&aA

TGIRCaLE A NOANLE P

hEALL FAFLPT B A G © O P9 T avovf @C 9P

LV Py LAHHPEDNTICATD FPUCT hGEA L ATT 894 ¢ o, d Gavot ¢ A PE mS
TCA +F9% APT PSR COA: -RALA ANA PRC ATONA PATHA NANC UhT
A ON T VhPTTFOT NN FtHh AL AT OANC 00 F VT ¢ AhIC
17 (REET)T00 R ARAPCAR 1 T aPA e oM@ P T (I o 9P av1 9P PG QY Y

T PCAPR o1+ ALHMP U & 7 @ A7 avavy 7 @

OHY P¢TONT AT7941T% FI2NMHPA: : APA+& hoaoa 7P N&+ 7 7§+ OI7
A7L9MGT AG 7 AT29° A4 A0 a% 8T PALATDFA: : eM2N7 h&Ed 06 %
N 700 0TPS T+ ONT @+ OLI°H A +&TF T aw®OF +FAAdTFu: :

PPk GAT

ATCRLGT W78 ATEAL P4 381 V1CT AEC €TC A Fo-+AAL NG FPTF ag
OA T ALOMP ALTS CYOT AA0D NGAFPT Qaead NOé&F NALT V1CT 2Fod
PING T ATLNTWC IPANG L ATA ATAUPL TS EPIT ALTA ¢ P QNG
NAUF LHEO77¢6F7 AG N9 AL N D FY1CTFea70C ¢LF1+7 A& P PH
N a7 v F 0o dédd AL 075 N: :

NFPr P P HY TS+ PS GATND AL v:AT OC QOTOF VoooTy @ A APC v 17
Oe9° LLBT 100 CAACAP Uit AP mePT (aompI° av 97 ¢ QY7
TEPCAP 1T ALHO? LR 97 @ 277 ovavy 7 ) @<

ATE ¢ LA R&D PTG +4 AT

NP+t @O T Novd+6& OC PP P1T LEPLT oome 7 0 TPAN+ @L 9 099me €0+ 1.1
NP4+ P Nec 208¢P) T ALY F AT PAOP® I APATHA @O T h TN M-
ATANNT 2C NA T/ TP &A1 GTHI0: :
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heSE e 1Tt PP

NPTt o0 NPA+EL NPTPF AvT €991 T PPPALTCRE PSR CALT T AT
AnC OGF vaor CAAC v +7 O LLET 100 LAAPCAP v+ aA g
@M P77 Naeme P 19999P® U7 TELPCAL vi+ ALHO 9% A A7 e+ TFT7 PHF
Peao o avg. pLavan AN\ AT &M7 VAPTT ATSTT10CT mSP7T AenN G A Aeg®
ATTAAA NTITLo-NE+T 79 NP1 7 CAAPC AT Pav7d 0 ACh T O ANGEALT
TN PO ARTCI:

amc mQeh T

P TN Mt ol PAMELTE QT A L TIMNPT AT L4 P TIRLLA PET AP AN
Ot Loomed 6 aoPAE NPT NAL TNLE GUVTFA: =

¢ PO 0L hTq kP O} a1t

NPT+ OO T AP + 6 aPOPP® P N TP LHES AT h PSS+ &aP7 0N ONF+P
aI+PT hah0C owm 79 AL1 T 92 LANPT CVPATHN A1A99NT ATC
ACSTAI: :

ThHH
NG+t AA+q 425 Dt ¢ “thtat7 oomed em? Phe: :

ey oomeP L+ALE CAAPC vl HATFT ThhAT1+ A 1P 299 ATh PTER
Neat? €PH AWP? AT LY hEwTP OO T ¢ 99H 8.6 +h3Fe ¢ P PP 4P +7¢
FAHHFT BH A=

Naoomed 28+ oN T PA1TAPTS aom? ¢ © TU.ATT 975D 11C na 0997 § o9
A9+ aomP ¢ ¢ TLF & PP T A A OPA U=

aomeeT AMB L .E07 PUNNNNO-ADF N TF+E AL P9AtTL @G0 TS (¢
NCY7 QAN+ 0 oopaop ¢ AQFOALPT oPm@ k7T Navgovg. 14+ ool B (FDTF (L7 N
ATRLA/APMOGT AT EPEThhAT a@AO A7 40 MO /NF QAN 2FC O FA=

eV hAag ¢+94@7 NT70N @9 av 8 ANa o ? T NALTT N918aF (TG k
AL A +G GATFPT NPAATELLITMAT A me PO U=
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NHY PGS+ I+EP P1T AA®A+E AACOHNP ANP 428 P9OA7T 1 @= AAPT P
NP LT ALPLHTY Pt hPA1 T A9IPCNAL TP EPT +1007F +hhAaT oy
amp NPt A7T8 004 O FUTS Ame PA vz

T+ hddaP

MrEOPGLT T T NAPLT AT AATRE AT U5 9T+ NdATE
RN O gt B A R WP AL W
av] §: - .&.251-0910-36-04-95

A0 ANQ @720COT PVURYS T/0F 1 CATAS APAZT Tt/ &CEIP

TGP b UETT AT NC &

v T - 7.4 4. 9086,
a.&.0115512876

ATNNCE hE+TTANL 125 A2C 040
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Annex 6: Questionnaire (Amharic version)

hEA MW N &G 87449 B vk

1.1 A &; [ 1]

12220 o7& [ | a+ [ ]

1372054 hetenal_ Jeade[ Fekazrrd [ J+ah [

aa ng [

140%¢: Aoe [ e Fae [ Jer [ _hna [ ]

1.5¢p0F v 10 Jearal Jeasrfl e erat/mntr[_ |

1.6/t 8¢%: <8 [ _ho-12 [ het+ts+/reacalr [

1.870: h5000F [ n500-1000 [ hi1ooonae [ |

19000 F0¢ +PHAF LH: n30C -5%aF [ In5-109amF [ |
hioaat nae [ |

L10hAaNS heeact pC e+t NArPT vl tha [ 0a® [ |

A o7& @

L1107 Qthmant: Lxooh Pa-hA e ok® [ Jea10C [ |
Ao fadm e ]

11200 %0C vaoge ¢ aynd avik av@y 5 k. AT A7 L] A ¢ “oa S

FN0RTF [ ]

1.13¢2 A @4 + h N+ m2 oL hNe & avi h N+ / & avt?
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hea Ill: PAAPC 0 &7 v2 F 01aeant

21107 Qteodht+

Hé 'r 771 1 @7

D4 977 1 @7

h ool 9 1 @7

PHOEO AT 977 1 @7

IRIRIRIN
IRiRiRiN

OP-EIT LT @

mP A A
22027 O+oeaht
CATOF O P OIT T @2 [ 1] 1]
CATOT OF P PY A T @9 L] B
AUt P PTITIOF N9 ) @ [ -
AU 0P FFDYIC 1 O Y FL0? [ 1]
NP FFONANYT Ohv? £ P77 T ] [ 1]

mP A A

230t + T 3o Otoopht

(avgavs ¢ @ FOAT Otevaht ool F QDT aom® ¢ A7 LPFTA med WHLP
TP PATT PAT NAAZT NHAIF (ATL BDTL ARLTARTS PA) A I A78P haT
IHE PO PARTFT hAFG1Ch QA PAGT h7LLAPFD meP= ¢ avf avg @ o
Ll Omsk? SO0 T OA: :
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alt [ ] [ ]

ared ham [ | [ ]
i & [ ] [ 1] b A A

2440l Otoodn+

241900 07/07 100 0L 244 A0T7 A74P7T0 MEP=hPATTOOAT AL L ST

93 ] ]
86 ] [ ]
79 ] [
72 [ ] [ 1]
65 ] 1 adaa_

25hée2 044 240 M0 o0 NP T7? OTaep bt
25190007 /990007 $L9°0 L901 VF@T AT AT AL N TON ML P

0 1 [ ]

A7TLP hAT | | | |

H & [ ] [ 1 m#aa

2520000+ O+ovd bt

ATAQAM CAS QAT AARTY PTL&T 1@ NAYV mE&P: AACAGRIT (N+wid e vp F
19

L [ ] ]
ACAn 1 [ ] AmPA L
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2.6 &0 7 O +eop bt
FAANT ¢ 9P TATT PAT ATELLIVIPO ML P ALPT/RG/11C 7
[ ]
AmPAa L

270A00F L2% FOHNH
0L+t AmOM N NHEPTFOHHAT: : BLPET NS OO L
AAT AMEDASGT OANAL/MLEH AL AOPPPMD:”

) 8 [ ] [ ]

TIME [ ] [ ]

@ pay [ ] ]

hmPAa L

2897007 O-tovd bt

AhCe AL P7UINN 11C AF ARWT &7 NHELI® N7 ORI INNATT A0 £1NND<7 A7 ATNC
AAON@D-: av(e D mt? PTLETTO/ P9°FTT@- (Fhhd PH24.0<7 104 1@+

[ ] [ ]
hmPAa L
29%v4.T7 O+oop h+

AGTA G/, @olPt Om@/NF DHLP® APAPE OCAET £9A 04L&t 11C
hA7192¢/t6 & m@P @/ Ptz h/114¢7 ™ PANTFONLAFOICR &A1+ ONF T T

Py LTCA L ] ]

AMmPA L
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2.10 AN/, DZPT AG ACANVAONCILE AM@S U0t ACH NEATFD- 29LeRCMm- AT A2& 06/ %0E-
MmeP:: PUAEI® QAT UI® AT0T aoFC AAOGTF@D= AA e AT NATL AL P99 AG ATDA
Tl P

1 1

hAmPA L

mPA A &9°C h 30
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