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ABSTRACT

Background: Diabetes mellitus (DM) is a global public health threat, often associated with other co-morbidities 
with significant morbidities and mortality. The aim of this study was to determine the prevalence of DM in a rural 
agrarian community in Nigeria.

Methodology: This cross-sectional study, using quantitative methods, was carried out in Ayua community in 
Etsako West local government area of Edo state, South-South Nigeria. Structured questionnaire was interviewer-
administered while socio-demographics, anthropometric data, blood pressure and weight measurements as well 
as random blood glucose were obtained from participants. 

Findings: Two hundred and sixteen participants (58 males, 158 females) completed the study with a mean age of 
54.2+16.4 years. Diabetes was found in 30 (13.9%) participants and undiagnosed in 40.0% while hypertension 
and obesity were found in 61(28.2%) and 57(26.4%) respectively. Diabetes was independently predicted by age 
> 50 years (OR = 5.7) and the presence of a family history of DM (OR = 43.0) with p < 0.001 each) but not by 
obesity (p=0.860), hypertension (p = 0.477) or family history of hypertension (p = 0.09).

Conclusion: Considering the high prevalence of DM and co-morbidities in this rural agrarian community, we 
recommend regular screening of adults for these conditions.
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Prévalence du diabète sucré dans une communauté 

rurale et agraire du Sud-Sud du Nigéria

2*Oghenekaro Godwin Egbi Sulaiman Dazumi Ahmed1, 

Résumé 

Contexte général de l'étude : Le diabète sucré (DS) est une menace pour la santé publique mondiale, souvent 
associée à d'autres comorbidités avec des morbidités et une mortalité importantes. Le but de cette étude était de 
déterminer la prévalence de la DS dans une communauté agraire rurale au Nigéria.

Méthode de l'étude : Cette étude transversale utilisant des méthodes quantitatives, a été réalisée dans la 
communauté d'Ayua dans la Zone Gouvernementale Etsako Ouest de l'État d'Edo, au Sud-Sud du Nigéria. Le 
questionnaire structuré a été administré par l'intervieweur tandis que les données sociodémographiques, les 
données anthropométriques, la tension artérielle et le poids ainsi que la glycémie aléatoire ont été obtenues des 
participants.

Résultats de l'étude : Deux cent seize participants (58 hommes, 158 femmes) ont terminé l'étude avec un âge 
moyen de 54,2 + 16,4 ans. Le diabète a été trouvé chez 30 (13,9%) participants et non diagnostiqué chez 40,0%, 
tandis que l'hypertension et l'obésité ont été retrouvées respectivement chez 61 (28,2%) et 57 (26,4%). Le diabète 
a été prédit indépendamment par l'âge> 50 ans (OR = 5,7) et la présence d'antécédents familiaux de DM (OR = 
43,0; p <0,001 chacun) mais pas par l'obésité (p = 0,860), l'hypertension (p = 0,477) ou antécédents familiaux 
d'hypertension (p = 0,09).

Conclusion : Compte tenu de la forte prévalence du diabète et des comorbidités dans cette communauté agraire 
rurale, nous recommandons un dépistage régulier des adultes pour ces conditions.

Mots-clés: Diabète sucré, hypertension, Nigéria, rural
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INTRODUCTION selected for the study. A health awareness campaign 
was done and participants invited to the village Diabetes mellitus (DM) characterized by 
community hall where they were screened for hyperglycemia, is a global health concern and has 
diabetes and associated conditions such as obesity been considered one of the most challenging health 

st and hypertension after receiving a health problems of the 21  century (1). The seriousness of 
sensitization talk. Pregnant women, lactating the disease is due to the associated morbidities and 
mothers and individuals with other known chronic mortality. DM was responsible for 1.6 million deaths 
medical ailments such as kidney or liver disease were globally in 2016 with associated increase in 
excluded from the study. premature mortality over the years (2). DM could be 

complicated with other morbidities such as renal Quantitative method of data collection was 
failure, stroke, heart and cardiovascular disease. It is employed through the use of an interviewer-
also a leading cause of blindness and amputation of administered structured questionnaire. The 
the lower limbs (2). DM commonly exists with co- questionnaire was used to collect important 
morbid conditions such as hypertension, obesity and information from participants such as age, sex, 
dyslipidemia, which together constitute the medical history, anthropometric data, blood pressure 
metabolic syndrome. and blood glucose readings. Relevant medical history 

obtained included a previous or family history of Recently, there has been a relative rapid rise in 
hypertension as well as a previous or family history the prevalence of DM in low- and middle– income 
of DM. Anthropometry done included measurements countries compared with high – income countries (2). 
of weight, height and body mass index (BMI). Weight In Nigeria, its prevalence is believed to have been on 
was measured using a bathroom scale with the feet of the increase m the past six decades (3). Nigeria is 
the participants on the centre of the flat surface after reported as having the highest burden in Africa (4). 
participants had removed all heavy outer garments The last national survey conducted almost three 
and shoes and approximated to the nearest 0.5kg. decades ago reported a prevalence of 2.2% among 
Similarly, measurement of height was done to the Nigerians (5). However, a recent systematic review 
nearest 0.5cm with a standiometer according to and meta-analysis reported rates that ranged between 
standard procedure. Participants on wheel chair or 3.3% to 10% (6). A comparison of prevalence studies 
those who could not stand were excluded from in urban and rural areas seem to suggest generally 
anthropometric measurements. Measurement bias lower rates in the latter (3, 7). Physical activities 
was eliminated as a single trained staff took all associated with farming which is common among 
measurements during same time interval. BMI was rural dwellers have been shown to offer some 
calculated by dividing the weight (kg) by the square protection against DM (8, 9). We therefore 

2of the height (m ).  hypothesize that the prevalence of DM in an agrarian 
community would be relatively low. The aim of this Blood pressure measurements was taken with 
study was to determine the prevalence of diabetes participants seated for at least 5 minutes and not 
among adults in Ayua, a rural agrarian community, in having taken alcohol, tobacco or any drug that could 
Edo State, Nigeria. To the best of the authors' affect blood pressure at least an hour before 
knowledge, no such study had been carried out in this measurement. An average of two recordings was 
community or neighboring ones. taken a minute apart to the nearest 2mmHg.

MATERIALS AND METHODS Operational Definitions  

The study was conducted in Ayua community in Diabetes was defined as elevated random plasma 
Etsako West local government area of Edo state as glucose > 11.1 mmol/l or the presence of a previous 
part of a health outreach program targeted at rural history based on self-report of having been diagnosed 
communities in South-South Nigeria.  Ayua is a small diabetic by a physician (11). For the purpose of the 
rural settlement of about three thousand individuals study, participants were classified as being 
(10) who are predominantly farmers. It was a undiagnosed if they met the above biochemical 
descriptive cross-sectional study of adults who criterion for DM in the absence of a previous 
attended a health sensitization rally that included diagnosis. Participants were said to have a family 
screening for diabetes and associated factors in history of DM if a first degree relative had been 
March, 2016. All adults who were available for the diagnosed with it.
exercise and who met the inclusion criteria were 
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Hypertension was defined according to the Joint to give an informed consent. The risk to the subjects 
National Committee on Prevention, Detection. were observed to be minimal. Permission was given 
Evaluation and Treatment of high blood pressure by the chairman of the local government council as 
(JNC) 7 criteria as average blood pressure of >140/90 well as the paramount ruler of the community.
mm Hg after two readings (12) or a previous history 
based on self-report while those with a history of 

Data Analysis
diagnosis of hypertension in a first degree relative 

Data was saved, stored and analyzed using IBM were considered as having a family history of 
SPSS version 20.0. Continuous variables were hypertension.
analyzed using measures of dispersion such as mean, 2Obesity was defined as BMI > 30kg/m  while 
range and standard deviation. Categorical variables 

lesser values were described as 'non-obese.'
such as the presence of diabetes and other associated 
conditions were explored using frequency tables, 

Ethical Consideration cross-tabulation and chi-square (or Fisher's exact as 
applicable). The strength of associations was tested This was a health outreach program with obvious 
with binary logistic regression. All statistical benefits to the participants and community as a 
analyses were 2-tailed and set at the 5% level of whole. Subjects found to be diabetic or hypertensive 
significance.during the course of the exercise were referred for 

follow-up in a nearby hospital while those found to be 
obese were counseled. RESULTS

Ethical clearance for the multi-centre health Although 219 participants commenced the study, 
survey, of which this study was a part, was obtained 216(98.6%) completed it with available data for 
from the Ethical and Research Committee of the analysis. The mean age of participants who 
Bayelsa State Ministry of Health. The purpose of this completed the survey was 54.18+16.38 years with a 
study and details of the tests were explained to all range of 18-90 years. Majority 158(73.1%) of them 
participants who were also told that participation was were females.
voluntary. All who agreed to the terms were required 

Variable All (%) Male (%) Female (%) P
Age (yrs)
<50
>50

Total

90(41.7)
126(58.3)
216(100.0)

21(36.2)
37(63.8)
58(100.0)

69(43.7)
89(56.3)
89(100.0)

0.20

BMI
Obese
Not obese
Total

57(26.4)
159(73.6)
216(100.0)

8(13.8)
50 (86.2)
58(100.0)

49 (31.0)
109(69.0)
158(100.0)

.02*

Previous History of HTN
Yes
No
Total

23(10.6)
193(89.4)
216(100.0)

3(5.2)
55(94.8)
216(100.0)

20 (12.7)
138(87.3)
216(100.0)

0.09

Previous History of DM

 

Yes
No   
Total

 

18(8.3)

 

198(91.7)

 

216(100.0)

1(1.7)
57(98.3)
58(100.0)

17 (10.8)
141(89.2)
158(100.0)

0.05

Family History of HTN

 

Yes
No
Total

 

21(9.7)

 

195(90.3)

 

216(100.0)

3(5.2)
55(94.8)
58(100.0

18(11.4)
140 (88.6)
158(100.0)

0.21

Family History of DM
Yes
No
Total

17 (7.9)
199 (92.9)
216(100.0)

1 (1.7)
57 (98.3)
216(100.0)

1 (1.7)
57 (98.3)
216(100.0)

0.05

Table 1: Demographic and clinical profile of participants 

BMI = body mass index, DM = diabetes, HTN = hypertension, yrs = years
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Diabetes was found in 30 (13.9%) of Factors associated with DM in univariate 
participants. Twenty-four (15.2%) of the 158 females analysis were 'family history of DM', 'family history 
and six (10.3%) of the 58 males had DM. The of hypertension' and 'presence of hypertension' (< 
prevalence of DM did not differ between gender (p = 0.001 each). However, 'a family history of DM' and 
0.250). On the overall, thirteen persons (6%) had 'age of participants' were the only factors showing 
elevated blood glucose. Twelve (92.3%) of the significant association with DM in multivariate 
thirteen individuals with elevated blood glucose had analysis. (p = 0.03 and 0.04) respectively. 
no prior history of DM. However, only 1(5.6%) of the Participants who were older than 50 years or who had 
patient with a history of DM had elevated glucose a family history of DM had 7- and 42-times increased 
during the screening. Hypertension was found in odds for DM respectively.
61(28.2%) of participants while 57(26.4%) had There was however no association between the 
generalized obesity. Females had a higher frequency presence of DM and sex (p = 0.811), presence of 
of generalized obesity compared with males (p = hypertension (p = 0.477) or family history of 
0.02). hypertension (0.09).

All

                 

Male

             

Female
Parameter Mean (SD)

 

Range

 

Mean (SD)

 

Range

 

Mean (SD) Range
Age 54.01(16.64)

 

18-90

 

57.33 (17.92)

 

18-90

 

52.76(16.01) 18.0-86.0
Weight (kg) 72.54 (16.68)

 

35 –

 

140

 

74.59(14.81)

 

35-106

 

71.76(17.316) 43.0-140.0
Height (m) 1.63(0.11) 1.10-1.90 1.71(0.09) 1.10-1.80 1.60(0.10) 1.47-1.90
BMI (kg/m2) 27.38(6.40) 16.2 –55.4 25.29(4.45) 16.2- 36.7 28.16(6.86) 17.0- 55.4
SBP (mmHg) 130.64(20.60) 70 -220 133.81(17.82) 100-200 129.46(21.48) 70- 220
DBP (mmHg) 78.9(12.4) 40 -110 78.97(12.68) 40 -110 78.83(12.37) 40 -100

Table 2: Mean and range of clinical parameters for participants

SD = standard deviation, BMI = body mass index, SBP = systolic blood pressure, DBP = diastolic blood pressure

Factor B

 

P OR CI
Age
<50
>50

 

0.421

 
 

 

0.32 1
1.51 0.67 – 3.40

Sex
Male
Female

 

0.440

 
 

0.36 1
1.55 0.60 – 4.01

BMI
Not obese
Obese

-0.006 0.98 1
1.01 0.42 – 2.41

Presence of HTN
No
Yes

3.995 <0.001* 1
54.30 17.19 – 171.53

Family History of HTN
No
Y

4.096 <0.001* 1
59.50 17.48 – 202.74

Family History of DM
No
Yes

5.354 <0.001* 1
211.43 26.010 – 1712.90

Table 3: Factors associated with hyperglycemia in univariate analysis

**statistically significant, OR = odds ratio, CI = confidence interval, BMI = body mass index,
HTN = hypertension, DM = diabetes
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DISCUSSION associated medical conditions such as obesity and 
hypertension as well as changing occupation The prevalence of diabetes in this study was high. 
patterns. Even more worrisome was the proportion of 

hyperglycemia in those without a previous diagnosis, The study also reported high prevalence of other 
which was as high as 6% in the population screened.  non-communicable diseases such as hypertension 
This is more than the 4% recorded among elderly and obesity.  This is not surprising as studies in rural 
population in North Central Nigeria (3) and North- communities in some settings have similarly shown 
West Nigeria (13). Apart from geographic differences increasing trends in prevalence of hypertension and 
that could account for the difference in findings, it is obesity. Oladapo et al found a prevalence of 20.8% in 
also important to note that the latter study was carried a rural population composed mainly of farmers, 
out several years before ours. More recent studies in artisans and traders (18) while Onwubere et al found 
rural areas however reported higher prevalence rates, an even higher rate of 46.4% (19). These are higher 
though lower than what we found. Arugu et al than the rates reported from studies conducted a few 
reported a rate of 8.0% in a rural district in Rivers decades ago in urbanized settings (20). Our findings 
State (14) higher than the 2.2% which Alikor et al had also corroborate the high prevalence of generalized 
reported some years before in a similar setting in the obesity that has been reported from rural 
same state (15). An earlier study done some years communities in recent times (21, 22). However, the 
prior to our study in some rural communities in the prevalence of 64.49% among women reported by 
same state revealed a much lower DM prevalence of Adienbo et al was much higher than what we found. 
4.6% (16). From the foregoing, it is reasonable to This high prevalence was ascribed to the 'practice of 
opine that the prevalence of DM is on the rise, and fattening' which is common among them (21). 
that rural communities are not spared. Rural- urban Okesina et al had reported an obesity prevalence of 
disparities in prevalence of DM have been severally only 2.0% among some rural communities in North 
noted with most studies reporting a higher rate in Eastern Nigeria two decades ago (23).
urban communities (13,17). It appears however that The independent predictors for DM in the study 
this rural-urban disparity is gradually becoming were older age and family history of diabetes. Age is a 
eroded in recent times. Reasons that may be ascribed well-known established risk factor for DM. Older 
to this may include changes in dietary patterns in adults are at high risk for diabetes with surveillance 
rural communities, increasing prevalence of data suggesting that a significant proportion of older 

Factor P OR CI
Age
<50
>50

 
0.04* 

 
1 
5.725
 

 
 

1.127 – 29.077
Sex
Male
Female

 0.81

 
 1

 
0.861

 

 
 

0.254– 2.922
Obesity
No
Yes  

0.86

 
 

1

 

0.889

 

 
 

0.242 – 3.269
Presence of HTN

  

No
Yes

 

0.48

 

1
1.523

 

0.478 – 4.851
Family History of HTN
No
Yes

0.09 1
10.097 0.699 – 145.835

Family History of DM
No
Yes

0.03* 1
42.974 1.512 – 1221.816

Table 4: Factors associated with hyperglycemia in multivariate analysis

*statistically significant, OR = odds ratio, CI = confidence interval, BMI = body mass
 index, HTN = hypertension, DM = diabetes
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adults may be affected (24). The American Diabetes CONFLICT OF INTEREST
Association ADA therefore recommends regular We declare that there is no potential conflict of 
screening of blood glucose for all adults aged ≥ 45 interest.
years as well as adults with risk factors for DM (25). 
Age and family history of DM were also found to be 
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