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Abstract

Background: The increased prevalence of diabetes mellitus (DM) continues to be a public health
concern globally. DM data from the rural settings in Cross River State are scanty. This study aimed to
determine the prevalence of DM and assess the predictors and factors enhancing the increased prevalence
among rural dwellers in Cross River State of Nigeria.

Methodology: This study was a community-based cross-sectional study, comprising male and female
adults aged 18 and 75 years, over a period of four months. Appropriate anthropometric measurements and
blood samples were collected from willing recruited participants, and fasting plasma glucose and
glycated hemoglobin (HbA1C) values were obtained after obtaining informed consent and ethical
approval. Confidentiality was maintained throughout the study period, and data were analysed using the
Statistical Package for Social Science (SPSS SPSS software.

Results: A total of 369 respondents participated in this study and were made up of 136(36.8%) males and
233(63.2%) females. The mean age(years) of respondents was 45+10.3. Using the ADA diagnostic
criteria for diabetes mellitus and prediabetes, a prevalence of 6.8% and 12% respectively. The prevalence
of DM obtained was higher in males (11.8%) than in females (3.8%) (p<0.05). Increased prevalence of
DM was seen in those whose BMI was high (p<<0.005). About 60% of the people found to be diabetic were
not aware of their diabetic condition. Top predictors of the occurrence of DM among the participants were
positive family history of DM (OR=3.99, CI=0.50-0.67,p<0.001), increasing age (OR=3.89; CI=0.73-
9.21,p<0.001), increasing BMI/obesity (OR=3.87; CI=0.66-9.25,p<0.001), and family history of
hypertension (OR=3.86; CI=0.45-7.89,p<0.001).

Conclusion: There is a high prevalence of DM in rural settings that tends to match urban prevalence, and
many affected people are unaware of their situation. This calls for public health attention in this regard.
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Introduction

Globally, contemporary medical practice is plagued with sustained and recurrent cases of non-
communicable diseases (NCD)'. NCDs are major concerns because of their impact on mortality and
morbidity. These include cancers, diabetes mellitus, cardiovascular diseases, chronic obstructive
pulmonary diseases and others."”

Corresponding Author: Diabetes mellitus (DM) is increasing at an alarming
LT 0 rate and has been recognized as one of the leading
Department of Chemical Pathology and Immunology, University causes of death and disabilities worldwide.” DM
of Calabar, Calabar, Nigeria. was estimated to cause four million deaths globally
el G s in 2017." Currently, about half a billion people are
living with DM globally, and the number is
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projected to increase by 25% in 2030 and 51% by
2045.” DM is a major health problem in Nigeria and
worldwide. In Nigeria, it is estimated that about 7-
8% (11.2 million people) are living with DM,
accounting for several deaths linked to NCD."** In
this era of global attention to non-communicable
diseases, diabetes mellitus (DM) stands out on the
list, with more than 80% of these coming from low
and medium-income countries of the world. One in
two (50.1%) people living with DM do not know
they have DM’. The high prevalence of diabetes,
especially among the aging population, comes at a
considerable cost. Between 2004 and 2010, an
estimated 3.4 million people died as a result of the
consequences of high blood glucose™’. It is a major
cause of blindness, kidney failure, heart attack,
stroke, heart failure, coronary artery disease, and
lower limb amputation.” More than two-thirds
(69.2%) of adults are currently living with diabetes
mellitus, and they are unaware of their condition.’
The diabetes statistics of the International Diabetes
Federation (IDF) show that Nigeria has the highest
number of people living with diabetes and impaired
fasting glucose in Africa’. Global prevalence of DM
inrural areasis 7.2%"".

These facts raise an urgent need to further assess the
impact of diabetes on the lives of people living in
rural areas. DM contributes to medical morbidity
and mortality, especially in developing countries
like Nigeria. This enormous scourge has found its
bearing in rural villages in all the geo-political zones
in Nigeria, as the prevalence of DM in most of these
isat ceiling values.’

There is a sudden surge in the prevalence of diabetes
among people living in rural areas.

Pooled estimates show a relatively high burden of
diabetes in rural areas. This calls for urgent attention
and intervention. One study showed that the
prevalence of diabetes mellitus is approximately
17% higher in rural areas than in urban areas'.
Again, further studies show that persons in rural
areas with DM have higher morbidity from
diabetes-related complications than urban persons
with DM". Unfortunately, many rural areas lack
statistics to illustrate the extent of this problem. This
is s0, as little or no scientific study has been done in
these areas to show this. This is the basis of the
research, in a bid to uncover the medical statistics
surrounding rural-based diabetes prevalence, with a

view to enhancing early intervention. This high
prevalence, if not checked, will lead to micro- and
macro-vascular complications such as nephropathy,
neuropathy, retinopathy, coronary artery disease,
stroke, and death. This menace is causing an
alarming rise in diabetes-related deaths. This
appears as a time bomb waiting to explode, as most
rural settings are already battling with a huge burden
of communicable diseases.

Hence, it is important to plan urgent primary and
secondary prevention strategies to minimize further
increases in areas with a high prevalence of diabetes
mellitus in rural settings. The paucity of data and
research findings is the motivation for this research.
We hypothesize that there could be a high
prevalence of DM among adult residents of rural
communities in Akamkpa/Biase Federal
Constituency of Cross River State.

The aim is to determine the prevalence of DM in 8
rural communities of Akamkpa/Biase Federal
Constituency and to locate the socio-demographic
characteristics of the study participants, to
determine the independent risk factors for T2DM,
and to ascertain the risk factors involved. To the best
of our knowledge, there is currently no study
assessing the prevalence of DM in rural areas of
Akamkpa/Biase Federal Constituency, hence the
rationale for this study.

Again, further studies show that persons in rural
areas with DM have higher morbidity from
diabetes-related complications than urban persons
with DM®. No current or previous study has been
done in Akamkpa/Biase Federal Constituency of
Cross River State, in this regard. The paucity of data
and research findings is the motivation for this
research. We hypothesize that there could be a high
prevalence of DM among adult residents of rural
communities in Akamkpa/Biase Federal
Constituency of Cross River State.

Materials and methods

Study Design

This study was a community-based cross-sectional
study, comprising male and female adults aged 18 to
70 years residing in rural areas of the southern
senatorial district of Cross River State of Nigeria.
This was done between March 2025 and June 2025.
Study Area

The Akamkpa/Biase federal constituency lies in the
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southern senatorial district (see map)

These two towns are made up of several villages and
settlements. Both Akamkpa and Biase indigenes are
mainly peasant farmers and petty traders. A few
folks here are known to be fishermen. These areas
are highly underdeveloped, with many people living
in poverty, ignorance, and have limited access to
healthcare. They have a combined land mass of
9300 square meters and a combined population of
about 548,000 people. Both experience high
rainfall, with annual precipitation ranging from
1,963 to 3,143 mm."” The average annual
temperature is between 27-33°C, and the relative
humidity is high, ranging from 80-90%. Both also
experience a tropical monsoon climate with distinct
wet and dry seasons.” The most advanced form of
medical care for this staggering population is the
presence of one general hospital that covers the
whole senatorial district, which is grossly
inadequate.
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Four rural villages each from Akamkpa and Biase
towns, were selected using simple random sampling
technique, making a total of 8 villages selected.

Blood sample collection

A total of 5 trained health workers were used for
sample collection and testing: 2 phlebotomists, 1 lab
technician, and 2 research assistants. About 10 days
before the field work, massive information sharing
and sensitization were done via the village heads
and chiefs, youth leaders, church leaders, and town
criers. Various WhatsApp platforms for the
educated people who had Android phones were fully
mobilized as well. The aim was to boost the
publicity and create optimal awareness regarding
this exercise. After obtaining consent and observing
an overnight fast of 9-12 hours as instructed the
previous day, blood samples were collected from
each participant using an aseptic technique. This
involved swabbing the identified venous site
(usually the cubital fossa). Using a Sml syringe, Sml
of blood was collected by backflow pressure, and
2mls were put into a sample bottle containing
fluoride oxalate for fasting plasma glucose analysis.
And then 3mls were fixed in an EDTA bottle for
glycated hemoglobin assay. All patients had
urinalysis done on them to check for the presence of
glycosuria. The blood samples were later
transported to Calabar after 2hours, and each sample
was centrifuged at 25degrees (room temperature),
and at 3000 revolutions per minute for over 15
minutes to separate blood cells from plasma.
Measurement of the blood glucose and its
interpretation

The glucose oxidase method was used in the glucose
samples based on the principle that glucose oxidase
is the most specific enzyme reactive with -D-
glucose. It converts -D-glucose to glucuronic acid
and hydrogen peroxide, which, on conjugation with
peroxides, reacts with chloro-4-phenol and 4-
aminoantipyrene to form a red quinomemine. The
absorbance of the coloured complex is directly
proportional to the amount of glucose in the sample.
This was measured spectrophotometrically at a
wavelength of 500nm. Using the America diabetes
Association (ADA) criteria, a glucose value of 3.5-
55 mmol/L was considered normal; 5.6-6.mol/L was
considered to be impaired fasting glucose (IFG),
which is a form of prediabetic condition.
Furthermore, hemoglobin A1C values of between
5.7 and 6.4 were considered prediabetic according
to the ADA. However, in making a diagnosis of
diabetes mellitus, the ADA and World Health
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Organization (WHO) reference cut-offs were set at
6.5% and 7%, respectively.” The presence of
glucose in the urine defines glycosuria in affected
patients.

Sample Size (Cochran formula)"

N=Z7Pq/D’

N=Minimum sample size

Z = Standard deviation set at 1.96, which
corresponds to a 95% confidence level interval

P = Prevalence of DM (6.9%) among residents in
Cross River from a previous Study ™"

Q=1-P
D = Margin of unacceptable error or measure of
precision (0.05)

This gives a total of 328 participants.

Giving an allowable 10% margin of error.

This gives a final total of 350 participants for this
research.

A total of 390 participated in this study; however,
only 369 participants completed the study

Anthropometry measurements

Measurements of weight (to the nearest 0.1kg),
height (to the nearest millimetre), and blood
pressure were done according to standard
guidelines. Body mass index (BMI) was calculated
from height and weight. A normal BMI was
considered as a value of (18.5-24.9) Kg/m’;
overweight was a BMI of (25-29.9) Kg/m’, and
obesity was defined as a BMI value of > 30 Kg/m’.
This was further classified into obesity class 1 1(30-
34.50kg/m’), obesity class 2(35-39.5kg/m’), and
obesity class3>40kg/m’).

Ethical Clearance

Ethical approval was sought and obtained from the
Ethical Committee of the Cross River State Ministry
of Health(CRS/MH/HREC/2025/Vol 2/108).
Informed consent and permission were obtained
from all study participants and the local authority
concerned, such as the local government leaders of
Akamkpa and Biase, as well as the traditional chiefs
of the various villages where this study was carried
out. For all study participants, informed consent was
obtained from them before being enrolled in the
study, and each of them signed the consent form.
The less educated ones/illiterate ones thumb printed

the consent form as a way of approving of their
consent. Confidentiality was maintained by
excluding the use of participants' names. At the end
of the study, those found to be diabetic were
counseled and referred for expert management in
appropriate health facilities.

Inclusive Criteria

Individuals aged 18years and above in the selected
communities, who gave consent for participation,
were recruited. They all lived permanently in the
areas. Visitors to these areas were excluded from the
study

Exclusion Criteria

-Pregnant women

-Agelessthan 18 Years

-Those who were not residents of these locations.
Residents of these places was defined as those who
had lived there consistently for up to one year and
still lived there at the time of this study.

Data analysis

The completed questionnaires were manually
sorted, coded, and analyzed using the Statistical
Package for Social Science (SPSS, Version 20.0,
IBM Corp, Chicago, USA). Quantitative data that
were normally distributed were expressed as means
and standard deviations while categorical data were
summarized as frequencies and percentages. The
primary outcome variable was blood glucose, while
socio-demographic characteristics served as the
independent variables. Frequency distribution
tables were created, and cross-tabulations were
performed to examine the relationships between
categorical variables. The level of awareness was
analyzed in percentages. Univariate analysis was
conducted to assess the relationship between
various socio-demographic characteristics and DM.
Qualitative/categorical variables were compared
using Chi-square or Fisher's exact tests. A p-value of
less than 0.05 was considered statistically
significant. Risk factors associated with DM
(significant p-value (<0.05) in binary univariate
logistic regression analysis) were included in a
multivariable logistic regression model to identify
predictors of DM. The results were presented in
tables and charts.
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Results

A total of 390 agreed and enrolled to participate in
this study, 375 completed the study, while 6 of the
questionnaires had incompletely filled data and so
were discarded, leaving only 369 participants. This
was made up of 136(36.8%) males and
233(63.2%)females(see figurel). The mean age of
the participants was 45+10.3 years with an age range
of 18-72years. The mean age of the male
participants was significantly higher than that of the
females (48.4+ 11.2 years versus 44.6+ 11.4 years
,p<0.05).

The age group largely represented in the study was
between 40 and 49 years(see Table 1). Study
participants showed different educational levels.
Most of the participants (132) had primary school
attainment as the highest form of education,
representing 35.8 % of the study population. Few
others had attempted secondary and tertiary
education (see Table 1).

Table 1: Sociodemographic Characteristics of
Study Population (N=369)

Varalle Calepory Frogquenay (n} ] Percentage (%)
Age Group (years)
=20 7 1.9
20 29 99 68
30-39 41 11
40-49 111 30
50-59 76 20.6
©0-69 35 9.4
=0 1 024
Sex
Male 136 36.9
Female 733 611
Educanton Statas
Primary 132 358
Secondary 127 344
Tertiary 110 208
Monthly Income (Nawra)
= 100.000 158 428
100.000-500.000 | 132 358
=5 083,006 19 114
Access to Healtheare
Yes 112 30.4
No ThY 6v a
= Male
» Female

Figure 1: Pie Chart showing the distribution of
study participants

Table 2: Clinical Characteristics of Respondents
by Glycemic Status

Variable Normal Glucose | Pre-diabetes | Type 2 Diabetes | p-value
(. 95) T 45) RS
Mean = 3D Mean £ §D | Mean = 8D
Demographics
Age (vears) 452+ 16.8 456 £152 |52 1149 0.002%
Glveenne Patameienrs
Fastmg Glucose (mmolLy|4.8 = 0.6 5°+04 [68£40 =0.001%
HbAlc (%) 4.6+08 6.1+0.6 7o+131 0.001*
Metabolic Parameters
B (koin™) 23140 M1 46 24848 a0
Systolic BP (munHg) 1385 £285% 1458 +30 11512 +£324 0.003*
Diastolic BP (mimHg) 847 =168 886+179 |914=182 0.006
OverweightObese. n (%) |36 (19.4) 25{43.8) 42 (35.3) 0.001*

éNOVA ?131 con(i?uous varables. Chi-square for categorical variables.

On the socioeconomic scale, a large proportion of
them(42.8%) earned less than N 100,000 (<$65)per
month, and more than 69.6% of the study
participants had no access to health. The highest
form of health care at the time of this research was a
Cottage Hospital, located at Akpet in Biase, while
Akamkpa has a General Hospital . Of these
participants, 220(59.7%) were from Biase LGA and
149(40.3%) were from Akamkpa.

Table 2 shows the means of the ages in the normal,
prediabetes, and diabetes groups to be
45+16.8,48.6£15.2, and 52.1+14.9 years,
respectively. There was a statistically significant
difference among the 3 different groups (p=0.002).
A strong observation here is that increasing age
tends to switch the participants from normal to
prediabetes to diabetes mellitus. Also, the values of
the fasting plasma glucose
(4.8+0.6,6.2+0.4,9.8+4.2mmol/L) and the glycated
hemoglobin (4.6+0.8,6.1+£0.6,7.2+3.1%) tend to
rise in value from the normal to prediabetic
conditions to diabetes mellitus. Both were
statistically significant (p<<0.05 in each case). The
systolic blood pressure also tended to be higher in
the prediabetic and the diabetic group than in the
normal participants(p=0.003). The BMI of the
prediabetic and the diabetic groups was more than in

Table 3: Prevalence of Diabetes Mellitus and Pre-
diabetic States by Diagnostic Criteria

Diagnostic Crileria MNormal Pre~diabetes [Diabetes | Total
mellitus

Fasting Plasma Glucose |3.5-5.5 5.53.6.9 =7.0

{mmol’L)

ADA and WHO criteria [299(81.3%) | 45(12%) 25(6.8%) | 369{100%)

HbAIC Levels (%) <6.5 57-64 6.5

ADA criteria 305(82.6%) | 38(10.2%) [27(7.3%) | 369(100%)

HOALC levels (%0) =7.0 5.7-6.4 =7.0

WHO criteria 200081%) [42(11.4%) |28(7.6%) | 369 (100%)

*Pre-diabetes if fasting plasma glucose of 3.6-6.9 mmol'L OR HbA1C 5.7-
6.4%. ADA=American Diabetes Association, WHO=World Health
Organization
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0% females(3.8%)(p<0.05)(See Table4). The age

s bracket affected most by this high prevalence of DM
e and prediabetes was 50-59 years(See Table 4 and
E‘““"‘ Table 5). Increased prevalence of DM was seen in
e ol those whose BMI was high, but more in situations

with higher BMI-35-39.9kg/m’, and those
40kg/m’(In each case, the prevalence of DM was
28%).

Despite this high prevalence, it is shown in this
study that 60% of the people found to be diabetic
were not aware of their dysglycemic condition, also,

2

DIABETES
MELLITUS

PREDIABETES COMBINED

DYSGLYCAEMIA
DYSGLYCAEMIA TYPE

FIGURE 2: Bar Chart showing participants'
awareness of their dysglycemic condition

Table 5: Demographic Factors and the Risk of

Table 4: Prevalence of Diabetes Mellitus by sex Diabetes of Participants

and age
Age Diabetic | Non-diabetic | p-value
Variable Frequency (%a) n. (%) |, (%)
Sex 2029 00 5(97.9) PO, 05 %
Male (n=13&) 16 (11.8) jg—ig E(i (8’) i"ﬁ' (33} (4’)
Temale (n=233) 0 (3.8) <o o s 5‘374§ 6?’ §8;74§
Both Males and Females (n=369) 25 {(6.5%) 60 — 62 14 21 (97 23
Ape (yoars) (18 4)
=20 (n=7) 0 (0) 70 1@y 11000
20 — 29 (n=99) 2 (2.0) Sese
30 39(n 413 2 (4.8) Male 16 120 (34.93 BP0, 05*
_ 64 0)
40 — 49 (n=111) G (5.4) G oy .
50— 59 (n=76) 14 (18.4) Female P(36.0) | 224 (83. 13
60 69 (n 33) 1¢2.9) 18.5 — 24.9 (Normal) 0C0.0) |161 (43.8) P0.001*
70 (n=1) 0(0) 25— 099 (Overweight) |2 (80) |90 (24.5)
30 {(Obesity) ACT6 0y |10 (10 8)
. . 30 34 5 (Obesity class D5 (2003 |26 (7 1)
the normal group(p=0.001). The difference in both 35 39 (Obemty class ) |7(28.0) |30 (8 1)
=A0(Obesty class 3) J PR 0Y (22 (50

*=statistically significant p value

were statistically significant.

From the study, using the ADA and WHO . o ,
diagnostic criteria for both prediabetes and Table 6: Regression Statistics to determine the common

diabetes mellitus, it was found that 25 predictors and risk factors of DM in the study

people (6.8%) out of the total participants

Wariable DM Normal Odds O3% p-value
were found to be diabetic(FPG was greater —ormamy—T—2-Ce e 340 C6) Rane Ol
; ; <40y 4(16) 143 (41.6) 3.890  |(0.73-9.21) | p<0.001*
than 7mm01/L/L).'In the same vein, using %% e ety v P
HbAI1C as the diagnostic criterion, this sex , ,
o . Male (n1=136) 16 (64) 120 (34.9) 2.3 0.75—7.45 | p<0.001%
gave a prevalence of 7.3%(accounting for Female (1-233) |9 (36) 224 (65.1)  |Ref
. . . BMI /m?
26 people), while the WHO criterion gavea =25 - =7 |a, 367 Ref |0.66.9.25 | p=0.001%
prevalence of 7.6%(accounting for 2. .mion |07 240 87
1 1 YES 18 (72) 110 {298) 3.86 0.45-7 .89 -=0.001*
28people)(See Table 3). Similarly, the XZ EhAse = b P
prevalence of prediabetes(using FPG), was  Sedentary
. . N ifestyle
12%, while it was 10.2%(Using HbA1C o
. . . Physice
under ADA criteria) and 11.4%(using inacrivie
. . ) - o kS
HbA1C under WHO criteria)(See Table 3). 156> 1o o) Torre |ma |PeoeTe proos
Hence, the prevalence of DM was [ Aleohol
0 1 1 YIig 3¢12) 76 (20.6) 1.15 |0.31 5.31 y 0.340
6.8A)(us1pg fasting plasma gluc;ose) apd e 308 ST N R ¥
7.3% (using glycated hemoglobin), while stress
. 0 YES 10 (403 120 (32.5) 2.2 0.63-8.62 P0,05%
the prevalence of prediabetes was 12% and ~o 15 (60) 210 (57.5)  |Ref
. 3 3 Samaly [ Listory
10.2% respectively, using fasting plasma ofpay oo
5 Y1is 5(26) 30(9.1) 3.99 a.50 7.92 <0001
glucose and glycated hemoglobin(Table [} 30 (50 300(50.0) | et ;
1 1 1 Smoking,
3).Thls pr@valence of DM was 51gn1ﬁcant'ly S . s 121 |oa3se3 |pmoae7
higher in males(11.8%) than in o 24 (96) 364 (98.6)  |Ref

Ref Reference values: * sipruficant p value
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another 60% were not aware that they had
prediabetes, and about 62% were not aware of their
combined dysglycemic condition. They were being
diagnosed with these conditions for the first time.

In this study, top predictors of the occurrence of DM
among the participants were positive family history
of DM(OR=3.99, CI=0.50-0.67,p<0.001),
increasing age(OR=3.89; CI=0.73-9.21,p<0.001),
increasing BMI/obesity(OR=3.87; CI= 0.66-
9.25,p<0.001), and family history of
hypertension(OR=3.86; CI=0.45-7.89,p<0.001)
whose odds ratios are very high and predict the
outcome of diabetes of almost four times in each of
the mentioned conditions above(p<0.001). Physical
inactivity (OR=2.5; CI=0.6-6.79), male
sex(OR=2.3; CI=0.75-7.45), and stress (OR=2.2;
CI=0.63-8.62) were able to predict the outcome of
DM twice as independent risk factors(p<0.05).
Tobacco smoking and alcohol intake were not so
pronounced as independent risk factors (p=0.467
and 0.340, respectively)(see Table 6).

Discussion

In recent times, staggering statistics about diabetes
mellitus have been emerging with a surging trend
globally. DM is the 7" leading cause of death
globally. In Nigeria, the prevalence of DM in both
urban and rural dwellings is at an alarming rate.
Though regional differences exist about the
prevalence of DM in Nigeria, however, some
locations have recorded as high as 11% while others
have a very safe margin'’. The prevalence is
considered to be very high in South-South Nigeria
and then reduced in the Northern part of Nigeria
**” Much has been documented about DM in urban
settings, with little written about DM in rural
environments. This study, therefore, focuses on
diabetes in rural settings.

From this study, most people tend to have a high
prevalence of DM and prediabetes in the 4" decade
of life. Our study showed that the trends agree with
many other previous studies regarding this.
Increasing age has been very much associated with
an increasing tendency or risk factor for DM and
prediabetes.””'*** Local studies done in Nigeria
also agree with this trend of increasing age leading
to an increased possibility of becoming
diabetic.”***

Also, from the study, many of the participants did

not go beyond primary school. Usually, a poor
educational background is associated with
ignorance, lack of awareness, and poverty, which
may all contribute in the long run to poor health
status, including DM. This notion agrees with other
authors who also suggest that a lower educational
level is directly linked to DM.”™* However, other
authors do not agree with this belief. They say that
educational attainment has no impact on glucose
control.” Yet, other researchers opine that higher
education level attainment is associated with a
greater likelihood of early DM, enhancing the
incidence of complications.”

There was also an increased blood pressure among
some diabetic patients. Increased blood pressure has
been known to be associated with DM. Many DM
patients have hypertension.™"*

In the same vein, most of the DM patients were
obese. This agrees with the fact that increased BMI
is linked to a high incidence of DM™**, Gupta et al
acknowledged a very strong correlation between
increased BMI and link to increased incidence of
DM by as much as 1.5 times and concluded that
there is a strong link between obesity and DM or
prediabetes when compared to non-overweight
persons.™

In this study, the prevalence of Diabetes and
Prediabetes was found to be 6.8% and 12%
respectively. This prevalence is high when
compared to values obtained in some areas in
Northern Nigeria (2%)”, West Africa(6.2%)”, the
United States(5.8%)”, in rural North central Nigeria
(4.1%)", and Ekiti(6.5%)"". But it is lower than the
prevalence obtained from South-South
Nigeria(9.8%)°, Delta(7%)"”, Southeast(20.14%)",
and Gombe(8%)" but the same as that obtained by
Nwafor et al in southern Nigeria(6.5%)" and Osuji
et al in Owerri, Southeast Nigeria (6.7%)”. The
prevalence obtained for DM in this rural setting of
Akamkpa /Biase is the same prevalence obtained by
other researchers in a high-brow city like Port
Harcourt (6.8%)." This goes to buttress the point
that even those in rural settings are experiencing a
surge in the incidence of DM compared to a town
setting. In the same manner, the recorded prevalence
of prediabetes was 12%. This value is lower than
values obtained from previous studies, like that of
Nwatu et al (21.5%)"", Osarenmwinda et
al(23.7%)", Enejobo et al(16.6%)", but higher than
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values obtained by Zaidu et al(8.5%)",
Akintayo(9.4%)™, Aladeniyi(11.7%)’', and Ajayi et
al (29.5%). It was similar to that obtained by Basir
etal (13.2%)”. The age of peak prevalence, just like
DM, was 40-60 years, as found in other studies,
suggesting they have the same etiology and
pathophysiology. In this study, the prevalence of
DM was higher in males than females (11.4% vs
3.8%) as evidenced by other studies of Balogun et
al™, Kautzky-Willer etal”, Sujata etal.”

Contrary to this, some others believe that females
have a higher prevalence of DM than males

Some researchers think that there is a same sex
propensity, and the gender effect is equal. Hence, no
clear consensus has been reached because of these
varying results.

The top independent predictors associated with DM
were noted as follows-positive family history of
DM, increasing age, increasing body mass index,
physical inactivity, positive family history of
hypertension, and stress. The strongest predictor
noted in this study was a positive family history of
DM with an odds ratio(OR) of 3.99. It was an
independent factor after adjusting for other
covariates. Other authors consider this predictor as a
strong factor in predicting the occurrence of
DM. "9t A positive family history is largely
associated with reduced insulin secretion and
sensitivity, and is a non-modifiable risk factor for
DM. Its presence increases the occurrence of DM by
2-4 times when both parents have DM. Zhang et al
reported that people with a family history have a 3-4
fold risk of being diabetic than those without the
history.”

Age is another strong predictor of DM. Increasing
advancing age leads to reduced insulin secretion and
subsequent insulin resistance. Most people with DM
(especially type 2DM) are usually in the age range
of 40-64-just like in this study, age affects both
gender and has no variation with ethnicity in
predicting DM occurrence. Fazelli et al agree that
advancing age (especially after 40 years) is
associated with increased DM prevalence.” BMI is
also a strong predictor of DM. Both BMI and DM
have a directrelationship. Even moderately elevated
BMI is associated with DM occurrence, as opined
by some researchers. This implies that increased
BMI is a strong risk factor for DM(see Tables 5 and
6). Increased BMI causes insulin resistance with

subsequent DM outcome."

Stress, another independent predictor, is known to
cause chronic hyperglycemia, which eventually
leads to DM. Also, blood glucose responses to
hormonal changes following stress can lead to DM.
Some authorities have confirmed stress as a strong
DM predictor.” Hypertension history is also
considered a strong predictor of DM.”” In this
study, alcohol ingestion and tobacco use did not
provide a strong relationship in predicting DM, as
agreed by some researchers.”

Conclusion

The prevalence of 6.8% and 12% for DM and
prediabetes shows that the disease is growing at an
alarming rate in the rural areas. This may be due to
enhanced civilization, poor dietary habits, lack of
regular health checks, and a sedentary lifestyle. It
therefore implies that some rural DM prevalence is
way higher than in some urban areas based on the
identified independent risk factors. This is a huge
public health concern that calls for attention.

Based on this research, we recommend that a
government hospital be sited in Biase LGA, massive
screening of subjects at risk of DM should be
done, with increased health campaigns. Also,
increased government policies on health care of
citizens, as well as intensification of health -related
care and projects by the youths and community
leaders concerned.
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