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ABSTRACT

Introduction: Diabetes mellitus (DM) is a metabolic disease which is categorized as hyperglycemia. This disease
is a multi-factorial trait that appears by interactions of genetic, immunological, and environmental factors.

Materials and Methods: The study was conducted through case-control method of study in Dangila, Ethiopia.
The total number of individuals included as study subjects was 403, of these 201 were diabetic patients (81 type I
*Corresponding author: and 120 type II diabetic patients) and 202 were non-diabetics patients. From 403 participants, 225 were males and
H. Berhanie, 178 were females. The data were analyzed using SPSS version 21.0.
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Results: A significant association was obtained between sex, age, marital status, blood group and Rh factors with
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diabetes mellitus but not with residence and family histories. Male from sex, above 40 years from age, married
Ethiopia. from marital status were more susceptible for diabetes, contrary females, 16-40 years and singles were lower risk
of diabetic than other comparable categories. In case of blood group, type A was more susceptible and blood
type O and AB were lower risk rate of diabetes mellitus. Additionally blood AB/Rh negative individuals were not
affected by type I diabetes mellitus.
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INTRODUCTION
::r'.' Diabetes is a multi-factorial trait that is complex and appears to involve interactions of
E genetic, immunological, and environmental factors. It has a genetic predisposition, although

environmental factors do play their role in its genetic expression.!! At present, diabetes mellitus
(DM) is recognized as a global major public health problem that contributes to ill health,
premature mortality and morbidity in the worldwide. Nowadays, there are three commonly
known types of diabetes. These are type 1 type 2 and gestational diabetes. Mostly all this type of
diabetes can coexist with hypertension and obesity at high frequency.” Scientists suggest that
people suffering from DM were increasing due to socio-demographic factors or genetic changes,
socio-demographic factor which may have a contribution for DM include population growth,
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aging, urbanization, low physical activity, and the high
prevalence of obesity."!

Additional to socio-demographic factors, over the past years
in the 19% century, researchers have found out the relationship
between particular blood groups and increased susceptibility
to inherited traits and many hereditary diseases!” including
diabetes and cancer. The major human blood group system
is ABO based on A and B antigen, and also depends on the
presence or absence of Rhesus (Rh) antigens, blood group
classified into Rh positive or negative.”) This system is one
of such genetic make-up of an individual that will provide
much valuable information for each person.l) However, the
association between the distribution of the ABO blood types
and diseases is conflicting because no diseases are known
to result from the lack of expression of ABO blood group
antigens.”? This study signifies to determine associations
of DM with socio-demographic factors (sex, age, marital
status, residence, and family history), blood group (A, B, AB,
and O), and Rh factors (positive and negative).

MATERIALS AND METHODS
Study area

The study was conducted at Dangila first-level hospital.
Dangila is one of the administration towns in Awi Zone of
Northwestern Ethiopia [Figure 1] which is found about 485 km
northwest of Addis Ababa and 78 km southeast of Bahir Dar

city. Dangila town was bordered on the South by Faggeta
Lekoma, on the Southwest by Guangua, on the Northwest
by the Jawi, and on the Northeast by the West Gojjam Zone.
Dangila town administration situated an altitude of 2200 m
above sea level with latitude and longitude of 11°16'N and
36°5’E, respectively.’! In Dangila town administration, there
is only one governmental first-level hospital and one health
center. The hospital started services to urban, rural, and the
neighboring woreda residents since 2015.

Study population and design

This study was conducted in case-control/random sampling
ways in Dangila primary hospital. The selected samples were
a total of 201 diabetic patients attending for medical follow-
up and 202 other healthy subjects population used as a
controlled unit. The controlled unit sample used to determine
the distribution of ABO blood groups in the population. All
the study subjects participated at any age in both sexes.

Sample size determination

The representative samples were selected using a random
sampling technique from individuals who address to give
socio-demographic information and blood samples for
the diagnosis of blood types. For estimating the sample
size (N), the researcher used statistical formula at 5% level
of significance and since the prevalence of diabetes diagnosis

Figure 1: Map of the study area (source; FDRE CSA, 2007).
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with specific blood group and socio-demographic factors was
not known in the study area, due to this P value was taken to
be 50% for the calculation.”

RESULTS
Socio-demographic variables and DM

In this study, a total of 403 study subjects were participated,
from those 202 were non-diabetics and 201 were diabetics
patients. Of the participants, 225 were males and 178 were
females. The majority of males were under diabetic categories
and females were from non-diabetics categories. Sex had
significant frequency association with DM. The age of study
participants had three categories, 1-15 years old, 16-40 years
old, and above 40 years old. Most of the participants were in
16-40 years old followed by above 40 years old. Most of the
diabetics were above 40 years old whereas non-diabetics were
in 16-40 years old.

Association between sex and DM

Total study subjects, 225 (55.8%) were males and 178 (44.2%)
were females. Healthy subjects were 202, of which 92 (45.5%)
were males and 110 (54.5%) were females. Out of 201
diabetic patients, 133 (66.2%) were males (58 T1IDM and
75 T2DM) and 68 (33.8%) (23 T1DM and 45 T2DM) were
females [Table 1].

Association between age and DM

The other socio-demographic factor considered was the age
of participants, the age between 16 and 40 had the highest
frequency of 206 (51.11%) of all study participants, followed
by above 40 years old which accounted for 119 (29.52%)

Table 1: Association between sex of diabetics and non-diabetics.
Sex Non-diabetics Diabetics Total P-value
Male 92 133 225 0.006
Female 110 68 178 0.002
Total 202 201 403
Table 2: Association between age and diabetes mellitus.
Age Diabetics Non- Total  P-value
Type Type diabetic
one two
1-15 years 27 7 44 78 0.258
old
16-40 44 24 138 206 0.00
years old
Above 40 10 89 20 119 0.00
years old

persons. The lowest frequency was recorded in 1-15 years
old category which has 78 (19.35%) subjects [Table 2].

Most diabetic patients were found above the age of 40 years
old (99), followed by 16-40 years old groups (68). However,
most of the healthy subjects were found in age between 16
and 40 years (138) followed by 1-15 years old (202).

Association between marital status and DM

Marital status also divides both diabetics and non-diabetics into
three groups, single, married, and divorced/widow [Table 3].

From all study participants, married groups (269) had the
highest frequencies. In contrast to this group, the lowest
frequency was obtained in divorced/widowed categories with
10 participants. Most of the diabetic populations also were
married (150) followed by single (45) individuals.

Association between residence and DM

In regard to diabetes prevalence on the residence, most of the
diabetics (124) lived in urban areas, whereas the remaining
77 diabetics lived in rural areas. From urban diabetic patients,
28 individuals were type one diabetics and 96 were type two
diabetics. In rural areas, there were also 53 type one and 24
type two diabetics [Figure 2].

Association between family history and DM

The other independent variable considered was family
history of all sampled individuals. In this variable, only eight
individuals had diabetic family members; the other 395
peoples have no diabetic family members [Table 4].

Association between blood groups and DM
Association between ABO blood groups and DM

Each type of blood group has different frequencies in the
sampled population both in diabetic and non-diabetic groups
[Table 5].

Type of
100 duagetes

B8 Type one
B Type two

Count

Residence

Figure 2: Frequency of diabetes mellitus in rural and urban areas.
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The frequency of ABO blood groups in non-diabetics
population from largest to smallest was 86, 61, 39, and 16
for O, A, B, and AB blood groups, respectively, and 89,
81, 46, and 11 for A, O, B, and AB in diabetic patients,
respectively.

From the entire population, blood A group had the highest
frequency (150) followed by blood O group (141). Blood A
group counted 61 individuals of nondiabetics and other 89
of diabetics. Blood O group accounted for 86 nondiabetics
and 55 of diabetics. The third frequent type of blood group

Table 3: Association between marital status and diabetes mellitus.

Marital Diabetics Non- Total P-value
status Type Type diabetic

one two
Single 42 3 79 124 0.002
Married 39 111 119 269 0.059
Divorced/ 0 6 4 10 0.527
widowed

Table 4: Association between family histories and diabetes
mellitus.

Family members Diabetics Non-diabetics Total
Have diabetic 5 3 8
family members

Have no diabetic 198 197 395
family members

Total 201 202 403

Table 5: Association between blood ABO group and diabetes
mellitus.

Diabetics Non-diabetic Total P-value
Type Type
one two
A 39 50 61 150 0.022
B 16 30 39 85 0.44
AB 0 11 16 27 0.34
(@] 26 29 86 141 0.009

Table 6: Association between Rh factor and diabetes mellitus of
participants.

Rh factors Diabetics Non- Total  P-value
Type Type diabetics
one two
Rh-positive 81 113 184 378 0.607
Rh-negative 0 7 18 25 0.028
Total 81 120 202 403
Rh: Rhesus

was B; 85 individuals had blood B group from all study
subjects. In this blood group, there were 39 nondiabetes and
46 of diabetic patients. The fourth AB blood group had the
least frequency in all study subjects. In this blood group,
there were 11 persons from diabetic and 16 individuals
from healthy subjects. In this blood group, there were no an
individual’s who diagnosed type one diabetic types; all 11
individuals had type two diabetic types.

Association between Rh factors and DM

Rh factor was the second clinical variable which might affect
the frequency of DM. From all sampled populations, 378
of them were Rh-positive. The remaining 25 of them were
Rh-negative [Table 6].

In diabetic patients, all of type one diabetic was Rh-positive,
no one who had negative Rh factors. The other 120 type
two diabetic’s individuals had positive or negative Rh
factors. Under Rh-positive categories, one 113 (70 male
and 43 females) were recorded. In Rh-negative only seven
(five males and two females) individuals were found. On
non-diabetic individuals, 184 (83 males and 101 females)
were Rh-positive, the other 18 (nine males and nine females)
were Rh-negative.

DISCUSSION

Of the socio-demographic factors considered in this study,
sex, age, and marital status showed a significant association,
whereas residence and family history did not show a
significant association with DM. The prevalence of DM was
higher in males than females, with a significant frequency
difference between diabetics and non-diabetic groups.
Other study conducted also result in the same outcomes on
the prevalence of T2DM was 19.3% for men and 15.3% for
women in adult’s >50 years.!"”) Another study was obtained in
the Middle East and developing societies, which stated that
females were more affected in Iran and Middle East countries
than males.!"!

A significant frequency difference was observed on the
prevalence of DM in the 16-40 years and oldest category
(above 40 years old) group. This result supported that the
prevalence of DM increases with age.'” Additional findings
also showed that diabetic patients were more likely to be
above 40 years old."” In this variable of age with diabetes, no
literature exist which contradicts the outcome of this study.
Marital status had significant associations with diabetes; the
report showed that married and retired people had better
practice toward diabetes. In other study in a different way
to this result."! stated no significant difference observed in
the prevalence of DM and PDM, between the married and
other subgroups.
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The prevalence of the disease both in urban and rural areas
was equal. However, the distribution of TIDM and T2DM
in the study shows residence variations. TIDM was more
dominant in rural parts whereas T2DM was more common
in the town. Some studies agreed with these results that
conducted in Poland stated that no significant difference
was found between residents of urban and rural areas in the
quality of diabetes care.l'"! Similarly, the study conducted
at University of Gondar referral hospital stated that there
were more type 1 DM patients in rural areas compared to
urban residents and much more type 2 DM patients were
from urban areas compared to rural areas.'! This result
contradicts with a study that very high levels of diabetes
have been reported in urban areas of India, but few data are
available for rural regions where most of the population.’®!

Family history of the population had no significant
association with DM. This contradicts with other similar
studies such as a study conducted in the US that adults with
two diabetic parents had more than twice the risk of diabetes
than adults with only one diabetic parent.' The rate of
awareness of diabetes risk factors in the participants with a
family history of the disease exceeded than other observed
group™ and also family history of diabetes was associated
with type 2 diabetes (T2DM).!!

Association between ABO blood groups and DM

Blood O group was the most frequent blood group in non-
diabetic subjects, but A blood group was more frequent in
the case of diabetic peoples with a significant difference but
B and AB blood groups were the third and fourth frequent
blood groups both in diabetics and non-diabetic population
without significant frequency difference.

Other studies which support this conclude that the
frequency of ABO blood groups among type 2 diabetics
and concluded that type 2 diabetes and blood groups are
interrelated because of the broad genetic immunologic
basis. According to them, the frequency of blood groups B
and O is significantly higher and lower, respectively,
in type 2 diabetics when compared to the general
population.l’’ The result contradicts to the this research
on the higher risk of blood groups but they agreed on the
lower risk of O blood groups. The other research which also
partially accepts and contradicts this study stated that AB
blood group was significantly more frequent in type-1 DM
and A blood group is more frequent in type-2 DM.? Other
research which contradicted with the result of this study
also resulted the prevalent of DM in O blood groups were
more frequent than others without statistical frequency
difference.” This study did not agree with this research on
the prevalence of blood group. The other study conducted
in Namakkal town also contradicts this study and stated
that there was a significant difference between diabetic
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patients and healthy individuals only in blood group B (P <
0.05).1%) The other study which contradicts to this research
again in ABO blood group comes from Koley?¥ stated that
there was no significant difference in ABO blood groups in
diabetics and healthy subjects.

O and A blood groups, Rh negatives groups were more
frequent in nondiabetics with significant frequency
difference than diabetics, but Rh positives had greater
number of frequency in diabetic than non-diabetics without
significant frequency difference. The research proceeds
by Al-Ali in 259 of diabetics (95 males and 164 females)
agreed with this study on the frequency of Rh factors, and
stated that the frequency of diabetes in Rh-negative blood
group was 8.54% and in Rh-positive as 91.45%.%! Munaza
et al. also resulted that the prevalent of DM in Rh* blood
groups was more frequent than others without a statistical
test of difference.””’ The study accepts Rh factor frequency
of this study with the test of statistical difference. The
other research which contradicts this study stated that Rh
negativity was significantly more often in diabetics than
controls in our population.”” Kumar and Sharmila similar
study conducted in Namakkal town, which contradicts to
this study and stated that there was a significant frequency
difference in Rh-positive among diabetic and controlled
groups (P < 0.05).1’]

CONCLUSION

The socio-demographic factor sex, age, and marital status
showed a significant association but family history and
residence did not show a significant association with DM.
The majority of diabetic affected individuals were males with
ages above 40 years old. Specifically, type one DM was more
frequent in the age group between 16 and 40 years old, though
most non-DM also founds in this category. The majority of
type two DM occur after the age of forty. In marital status,
single groups had a lower risk fate of diabetes than married
and widowed (divorced). Individuals with blood type A were
at a higher risk of DM than others, in contrary individuals
with AB and O blood group had a lower risk of DM than
others but in B and AB blood groups, significant difference
could not observe between diabetic and control groups. In
blood groups, the other important point that observed was, no
one founds who had AB blood groups that diagnose type one
DM. The majority of the study participants had Rh-positive,
though the significant difference between diabetic and non-
diabetic was observed only in Rh negatives. None of type one
DM participates in this study which had Rh-negative.
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