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ABSTRACT 
 

Aim: To determine prevalence of T2DM and risk factors among rural farmers of Panyam in Plateau 
Central, Nigeria. 
Background: Diabetes mellitus is one of the commonest metabolic disorder characterized by 
persistent hyperglycemia due to lack of insulin secretion or inactivity of insulin resulting in risk of 
microangiopathy and macroangiopathy [1,2]. 
Many lifestyle factors affect the incidence of Type II Diabetes Mellitus, which includes cigarette 
smoking, inactivity and heavy alcohol consumption that could cause hyperuriceamia. Other risk 
factors include obesity, age, family history. 
Materials and Methods: The study population consisted of 200 adults above 40 years mainly 
farmers. Both females and males were recruited into the study. 
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Venous blood (2.5 ml) was collected into fluoride-oxalate and transported to the chemical pathology 
lab in JUTH within 2 using enzymatic uricase method for serum uric assay. The reference interval 
for SUA if 120-420 µmol/L. Glucose was determined by glucose oxidase method. The coefficient of 
variation of glucose is 6.4% at 5.6 mmol/L and 2.1% at 18.3 mmol/L. The reference interval for 
serum glucose is 3.5-5.9 mmol/L. 
Results: The data obtained were coded and entered into State Software for analysis. The data are 
presented as mean ±S.D. comparison was done by student’s t-test for continuous variables. The 
overall crude prevalence of T2DM in Panyam farmers was 5.5% while for males and females 
prevalence was 4% and 6% respectively. 
A BMI of >30 kg/m

2
 was found in 31 individuals giving a prevalence 15.5% and SUA prevalence of 

41% with 32% being prevalence of hypertension. 
Conclusion: It shows that the prevalence of Type II Diabetes Mellitus for the general population 
was 5.5 mmol/L with high uric acid levels. The associated risk factors such as lifestyle of alcoholism 
indulgence could explain this outcome. 
The high prevalence of Type II Diabetes Mellitus warrant adequate preventive measures like 
dietary advice exercise and adjusting lifestyle with moderation or total abstinence from alcohol will 
go a long way in reducing this disease.   
Although he present analysis is based on a limited number of diabetics, the evidence of 
consistently against interaction between diabetes and cardiovascular risk factors. 

 
 
Keywords: T2DM = Type II diabetes mellitus; SUA = Serum uric acid; BMI = Body mass index. 

 
1. INTRODUCTION 
 
Diabetes mellitus is one of the commonest 
metabolic disorder characterised by persistent 
hyperglycemia due to lack of insulin secretion or 
inactivity of insulin resulting in risk of 
microangiopathy (blindness, kidney failure, limb 
amputation) and macroangiopathy(Ischemic 
heart disease, stroke and peripheral vascular 
damage) [1,2]. 
 
Globally, approximately 200 million people 
currently have type II DM a prevalence that has 
been predicted to increase to 366 million by 
2030. The rate of cardiovascular disease 
mortality and morbidity are particularly high in 
this population. 
 

It is estimated that prevalence of T2DM is 1% 
[3,4]. 
 

Many lifestyle factors affect the incidence of 
T2DM, which includes cigarette smoking, 
inactivity and heavy alcohol consumption that 
could cause hyperuriceamia. Other risk factors 
include obesity, age. 
 

Type 2 diabetes mellitus (T2DM) comprises 
about 90% - 95% of all diabetes cases, and its 
prevalence has been steadily increasing, 
Obesity, classified as body mass index (BMI)> 
30 kg/M2, is a known predictor of T2DM and has 
become a major public health problem [7]. 
 

It is clear that increased body weight is a risk 
factor for T2DM, the relationship between body 
weight and Type is more properly attribute to the 
quantity and distribution of body fat. Increase 
adipose tissue (adiposopathy) distribution leads 
to peripheral insulin resistance leading to T2DM. 
That is why decreasing weight proportionally 
lower blood glucose levels [8,9]. 
 
It has become pertinent to study the prevalence 
of and assess risk factors for Type II       
Diabetes Mellitus in Panyam Plateau Central of 
Nigeria.  
 

2. MATERIALS AND METHODS 
 
2.1 Study Design and Setting 
 
This is a cross-sectional prospective study done 
at Panyam district (PHC). Subjects were selected 
by random sampling technique. Primary health 
care (PHC) Panyam district of Mangu area of 
plateau central was the area of study. The study 
was preceded by an announcement by the 
district head to the Churches and Mosques a 
week prior the study. 
 
2.2 Sample and Sampling Method 
 
The study population consisted of 200 adults 
above 40 years mainly farmers. Both females 
and males were recruited into the study. 
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This study was done between 08:00 and 15:00 h 
in April 2016. 
 
On arrival at the study venue, each subject was 
allowed to rest for about 10 min. A brief health 
education was given. Socio-demographic data 
and history of personal habits such as alcohol 
consumption was taken. 
 
Physical examination was carried out by the 
authors. The weight of the subject was measured 
to the nearest kilogram with a Hanson type 
bathroom weighing scale. The height was 
measured to the nearest centimeter. The body 
mass index (BMI) was calculated and recorded. 
Classification by BMI was done according to the 
recommendations of the WHO expert committee 
for the classification of overweight. 
 
The waist and hip circumferences were 
measured with a flexible tape to the nearest 0.5 
cm wearing minimal clothing; the waist/hip ratio 
(WHR) was then calculated and recorded. 
 
Venous blood (2.5 ml) was collected into fluoride-
oxalate and transported to the chemical 
pathology of JUTH within 2 h for the 
determination of casual plasma glucose (CPG) 
by the glucose oxidase method. Subjects who 
had CGP levels ≥ 7.0 mmol/l were subjected to a 
75 g oral glucose tolerance test (OGTT) as soon 
as possible during the study period, with 
sampling at 0 and 2 h after glucose load. 
Subjects reported for OGTT between 08:00 and 
09:00 h after overnight fasting.  
 

2.2.1 Inclusion criteria 
 

1) Age, 40 years and above. 
2) Resident in the study area- Panyam, 

Mangu. 
3) Selected by the random sampling 

procedure explained above. 
4) Willing to participate and comply with the 

instructions of the study e.g. overnight 
fasting where necessary. 

5) Informed consent 
 

2.2.2 Exclusion criteria 
 

1) History of use of drugs that could affect 
glucose metabolism e.g. steroids, B-
blockers, thiamine diuretics 

2) Pregnant women. 
 

2.3 Ethical Consideration 
 
This study was conducted with adherence to 
ethical standards. Informed consent was used in 
the recruitment of participants. Approval for this 
study was obtained from the Ethics committee of 
JUTH. Confidentiality was maintained in 
accordance with standard medical practice. 
 

3. RESULTS 
 

3.1 Characteristics of Study Participants 
According to Their Quartiles 

 
The analysis was conducted on 200 farmers who 
had both BMI, GLU, Uric acid and blood pressure 
assessment. The age range of the individuals 
was 40-80 years and approximately 43% were 
male and 57% female. 
 
The overall crude prevalence of T2DM in Panyam 
farmers was 5.5% while for males and females 
prevalence was 4% and 6% respectively. 
 
A BMI of ≥ 30 kg/m

2 
was found in 31 individuals 

giving a prevalence 15.5% with SUA prevalence 
of 41% with 32% being prevalence of 
hypertension. 
 
3.2 Associations 
 

Partial Spearman correlation analysis 
demonstrated the strongest association between 
Uric acid and body mass index (BMI) and GLU. It 
also signifies a low correlation between uric acid 
and blood pressure. BMI had a very little 
relationship with GLU, so also SBP, GLU, DBP, 
and GLU. SBP and DBP had a very strong 
Correlation from the data analyzed. 

Table 1. Characteristics of study participants according to their quartiles 
 

Characteristics 1
st

 quartile 2
nd

 quartile 3
rd

 quartile 4
th

 quartile P-value 
≤0.2 0.2-0.24 0.25-0.29 ≥0.30 

AGE 47.5±7.5 59±3 85±5 110±10 <0.0001 
BMI 19.58±2.64 23.40±1.05 26.52±2.06 33.73±4.84 <0.0001 
GLU(F/R) 2.04 – 3.85 3.93 – 4.76 4.81 – 6.5 6.6 – 11.6 <0.0001 
SBP 110±10 125 ±5 135±5 160±20 <0.0001 
DBP 75±5 80 ±5 85±5 110±10 <0.0001 
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Table 2. Partial Spearman correlation coefficients among Uric acid, blood pressure, Body 
mass index and Graphical Representation Histograms 

 
 Uric acid BMI SBP DBP 
BMI 0.1453    
SBP -0.0394 -0.0740   
DBP -0.0758 -0.0767 0.7561  
GLU(F/R) 0.1265 0.0108 0.0972 0.0250 

 

 
 

Fig. 1. A histogram showing glucose levels Fig. 2. A histogram showing BMI distribution 
 

 
 

Fig. 3. A histogram showing age distribution    Fig. 4. A histogram showing uric acid levels 
 

 
 

Fig. 5. A histogram showing SBP distribution Fig. 6. A histogram showing DBP distribution 
Frequency = Population 
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4. DISCUSSION 
 
This study was aimed at unveiling the       
prevalence and risk factors of T2D in elderly 
farmers. 
 
The overall crude prevalence of T2DM in Panyam 
farmers was 5.5% while for males and females 
prevalence was 4% and 6% respectively. This is 
close to that found in Jos, an urban area with 
rate of 3.1% but at variance to prevalence found 
in the same area more than a decade ago of 
1.6%. This increase prevalence could be due to 
modernization. The mean glucose level of this 
work 5.5% with 4% in males and 6% in female is 
similar to the work is in accord with the study in 
Western Nigeria [5]. 
 
Some proven and hypothesized risk factors were 
examined to evaluate their associations with 
T2DM in a population. The findings of the study 
are in accord with what has been known about 
obesity and diabetes. Obesity is the strongest 
controllable risk factor for T2DM. Subjects with 
BMI ≥ 30 kg/m

2
 were at significant higher risk of 

having T2DM [8-10]. 
 
Aging was another identified independent risk 
factor for T2DM, which was more prevalent in 
subjects aged 50-60 years. McLarty et al. [6]             
that the peak incident of diabetes in Nigeria was 
45-50 years of age. It is known that the 
prevalence of T2DM increases with advance in 
age [12]. 

 
Indulgence of heavy alcohol consumption has 
been positively associated with T2DM due to 
hepatic damage known to complicate alcoholism 
[7]. It was been found that the average farmer 
spent his leisure time at the local beverage bar 
every evening leading to hyperuriceamia. It was 
also known that moderate alcohol consumption 
reduces the risk of T2DM by improving                 
insulin sensitivity [14]. These elderly were found 
to have increased prevalence of T2DM as 
compared to the previous work done in the same 
locality. 
 
A part from the inherent family history 
predisposition there are additional increase in the 
risk factors like the hyperuriceamia, BMI and 
sedentary lifestyle [15]. 
 
If these risk factors are not checked there,                 
will be a vicious circle of increased energy               
intake and reduce energy expenditure and vice 
versa. In the United States, diabetes is                

found to be increasing simultaneously with 
obesity. T2DM is found to be steadily increasing 
and obesity (adiposopathy) [16] proportionally 
rising affecting over 1/3 (35.7) of the United 
States population. 
 
In Nigeria (plateau), a work done in not too 
recent past showed overweight of 22% by 
Puepet et al. Jos, [4] another urban center had a 
T2DMprevalence rate of 3.1% [13]. Although 
these studies included younger age groups, the 
wide difference observed may not be explained 
by age alone [17]. 

 
The influence of time and modernisation may 
explain the difference between these two studies. 
Advancing age was another identified 
independent risk factor for diabetes, which was 
more prevalent in subjects aged 50 years and 
above. McLarty et al. [6] found that the peak 
incidence of diabetes in Nigeria and Tanzania, 
respectively, was after 45-50 years of age. It is 
well known that the prevalence of diabetes 
increases with age [19]. In Nigeria, the risk of 
diabetes increases 3-4 folds after the age of 44 
years [11]. The worsening of insulin resistance 
with age and increasing longevity of diabetic 
patients due to improved care, all contribute to 
the rising prevalence of type 2 diabetes with age 
[14,19]. 
 
Physical inactivity that may be responsible for the 
increased BMI is a well-known risk factor for type 
2 diabetes. The risk of diabetes was reduced by 
50% among men who take moderately vigorous 
exercise. This suggests that not all diabetes is 
the same or that other factors markedly influence 
its impact on health. 
 
The cardiovascular sequelae of diabetes                  
may differ, depending on whether the diabetes is 
hyperinsulinemic, early or late in onset                
caused by some known cause, or treated or 
untreated [18,19]. 

 
Some studies of cigarette smoking among 
diabetics have been published [20]. The finding 
of reduced cigarette consumption among diabetic 
males appears to be unique. 
 
In general, it does not appear that diabetics cope 
less well with risk factors than do non-diabetics. 
Although the present analysis is based on a 
limited number of diabetics, the evidence of 
consistently against interaction between diabetes 
and cardiovascular risk factors. 
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5. CONCLUSION AND RECOMMENDA-
TION 

 
The prevalence of T2DM has almost doubled 
since the previous study. 
 
Most of the identifiable risk factors are 
controllable and therefore the prevalence can be 
reduced if not completely eradicated. 
 
The sedentary lifestyle caused by obesity in the 
life of an alcoholic will further diminish energy 
expenditure leading to a vicious circle. A vicious 
circle of the sustained increase in energy intake 
and decreased energy expenditure – a circle 
almost impossible to break. It is prudently 
recommended that the subject should be screen 
regularly, health education given, dietary 
counseling and exercise be advocated. 
 
CONSENT  
 
Informed consent was used in the recruitment of 
participants. 
 

ETHICAL CONSIDERATION 
 
This study was conducted with adherence to 
ethical standards. Approval for this study was 
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