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ABSTRACT 
 

Background: Diabetes is a health problem worldwide. The prevalence of diabetes has been 
steadily increasing for the past three decades. Diabetes prevalence is growing most rapidly 
particularly in low- and middle-income countries. Areas undergoing rapid westernization and rapid 
nutrition transition are seeing the greatest increase in prevalence suggesting that environmental 
factors are important. Diabetes is known to have no cure but can be managed through diet and 
modification of lifestyles. The aim of this study was to evaluate the prevalence and the predictors 
of diabetes and its management in Kumba District Hospital (KDH). 
Study Design: A retrospective, and a cross sectional survey was done where semi structured 
questionnaires were administered to subjects. 
Methodology: Information from the hospital record for the past four years was used to evaluate 
the trend in the prevalence of diabetes. Information from questionnaires was used to assess the 
prevalence and management of the disease. Fasting plasma glucose was measured to know their 
diabetic status. 
Results: The results revealed an increasing trend in the prevalence but the increase was not 
statistically significant. The results showed that, there was an association between diabetes 
prevalence and management. The overall prevalence of diabetes from the study was evaluated 
at 43.98%. Age, level of education, dietary habit and alcohol were found to influence the 
prevalence of diabetes significantly. Management with respect to therapeutic education, and 
monitoring of blood sugar were statistically significant. The significant predictive variables of the 
occurrence of diabetes base on Ordinary least squares were found to be age, level of education, 
therapeutic education, alcohol consumption, sex, and frequency of eating white rice. 
Conclusion: The study revealed that, diabetes is highly prevalent among older persons and the 
less educated in KDH. Public health officials should educate the public on the risk factors of 
diabetes, and implement guidelines for adequate control and management. 
 

 
Keywords: Type 2 diabetes; risk factors; prevalence; predictors; management; Kumba. 
 

1. INTRODUCTION 
 
Non-communicable diseases have gained 
worldwide attention within the last couple of 
decades, especially in low and middle-income 
countries, where they have been increasingly 
recognized and prevalent [1,2]. Among the non-
communicable diseases, Diabetes mellitus has 
become a global health challenge. There are 
many different types of Diabetes depending on 
the aetiology but there exist essentially two 
types of Diabetes; Type 1 Diabetes mellitus 
(T1D) and Type 2 diabetes mellitus (T2D) [3]. 
T2D is a metabolic disorder that is known as one 
of the principal causes of mortality worldwide. It 
has been present in 90.0%-95.0% of diabetes 
cases, according to International Diabetes 
Federation (IDF), [4]. Type 1 is common in 
children and Type 2 in adults. Diabetes Type 2 
represents 90% of cases of diabetes, affecting 
adults and an increasing number in children. 
Diabetes mellitus is characterized by a raised 
blood glucose level [5]. The level of blood 
glucose rises after a dietary intake and returns to 
normal post prandial level few hours after eating. 
The most commonly used metabolic measures 
for the diagnosis of diabetes in research and 

clinical setting is the plasma glucose level [6]. 
Most of these patients have been overweight or 
obese and also suffer from related diseases: 
hypertension; dyslipidemia; polycystic ovary 
syndrome and vascular diseases. T2DM can 
occur at any age, but it is usually diagnosed after 
the age of 40 [7]. According to Mbanya et al., [8] 
and Kengne et al., [9], diabetes has reached 
epidemic proportions worldwide with particularly 
rapid growth in Africa. Sub Saharan Africa just 
like other parts of the world is experiencing an 
increasing prevalence of diabetes and also poor 
management of the disease. 
 
The prevalence of diabetes has been steadily 
increasing for the past three decades, mirroring 
an increase in the prevalence of obesity and 
overweight people. In particular, the prevalence 
of diabetes is growing most rapidly in low- and 
middle-income countries [10]. In recent 
decades, dramatic increase in the prevalence 
and incidence of type 2 diabetes has occurred 
in many parts of the world especially in newly 
industrialized and developing countries. Indeed, 
majority of the cases of T2D in the future will 
occur in developing countries with India and 
China having more cases than any other 
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country in the world [11]. This can be supported 
by Li et al., [12] which shown that in China for 
instance, diabetes has reached national 
epidemic proportions affecting approximately 
12.5% of population. It was estimated that there 
were 451 million (18-99 years old) patients with 
diabetes worldwide in 2017 and that diabetes 
mortality among individuals 20-99years old was 
at 5 million. Global medical expenditure for 
patients with diabetes is estimated to be US$850 
billion [13]. The exact cause of development of 
DM is unclear [14]. However, the prevalence of 
the disease is often associated with risk factors; 
obesity, excess weight, age, gender, certain 
ethnicities/race, family history of diabetes, 
history of gestational diabetes, sedentary 
lifestyle, dietary habit, urbanization and 
westernization lifestyle, fat, alcohol intake, 
dietary fibers and glycaemia index, and 
socioeconomic factors [15,16,2]. Increase 
urbanization and nature of work in Cameroon 
which is a low-income country also exposes their 
population to highly processed food, and fast 
food with high fat, salt and sugar, rich in 
calories, and sedentary lifestyles [17]. 
 
In addition, the increased incidence of people 
with T2D cannot be explained by demographic 
changes and lifestyle cause. In many countries 
in Europe, T2D are higher prevalence in low 
educational groups and are related to social 
deprivation associated with poverty [18]. Social 
determinants of health accounts for the economic 
and related social condition people live in, 
which influences their health. Even in 
developed economies such as many countries 
in Europe, difference in life expectancy can be 
linked to wealth as people who are less well-off 
develop more illnesses [19]. 
 
The true cost of diabetes includes indirect cost 
such as productivity losses, which can 
dramatically increase the cost associated with 
diabetes. Delay in diagnosis and treatment 
deficiencies ultimately make diabetes related 
complications more likely and will inevitably 
increase health cost in the future. Diabetes can 
reduce a household income which can lead to 
poverty, poor educational performance and in the 
wider economy can have a negative effect on 
gross domestic product [20]. 
 
As a result of diet diversity, Cameroon has 
several ecosystems in which the foods 
consumed are a function of what is available 
locally. In all the ecosystems, the diet is 
monotonous and based largely on starchy foods 

which must meet the essential nutritional needs 
[21] The data on food consumption and habits 
indicate that the diets in general are not 
balanced. Consequently, the diseases linked to 
nutrition (diabetes, hypertension, obesity, etc.) 
are on the rise in the country and the regional 
distribution is a reflection of the food habits of 
the population. As Cameroonians are 
increasingly living in an obesogenic society that 
drives the global pandemic of type 2 diabetes, 
the situation of the disease deserves to be given 
some attention [21]. Diabetes mellitus is a serious 
health threatening non-infectious disease 
affecting many people of South West Region, 
Cameroon [22]. Due to their feeding habits, 
sedentary lifestyles, physical inactivity, majority 
of the population is at risk. It is worth noting that 
some studies have been done in Cameroon but 
few information is documented about the 
management of T2D in Kumba, where a total 
prevalence of visual impairment among diabetics 
in the area is estimated to 17.8% [23]. 
Therefore, the aim of this study was determining 
the prevalence of Type 2 Diabetes mellitus, 
factors associated and its management in 
Kumba. 
 

2. METHODOLOGY 
 

2.1 Study Area 
 
The study was carried out in Kumba 
municipality. Kumba is the divisional 
headquarters of Meme division of the South west 
region of Cameroon. Commonly called K-town, 
Kumba is located between latitude 4°38′ Nord 
and longitude 9°27′ East with an estimated 
population of about 400.000 inhabitants with 
about ¾ of this population falling within the 
youthful age group. 
 

2.2 Study Population 
 

A retrospective and cross-sectional study was 
carried out for a period of 3 months. The study 
was a hospital-based study carried out at the 
Kumba District Hospital. The secondary 
information of past recent years obtained from 
hospital record books alongside the present 
information obtained through laboratory test 
diagnosis for both hospitalized and outdoor 
patients as prescribed by Medical Doctors. 8265 
patient’s subjects were considered in this study 
from January 2013 to October 2018, time of data 
collection. 8099 samples were taken in KDH 
record book in order to determine the trend of 
diabetes for the past analyzed from the four 



 
 
 
 

Kaptso et al.; EJNFS, 13(5): 14-34, 2021; Article no.EJNFS.70631 
 
 

 
17 

 

years. Out of the 8265 subjects, 166 subjects 
responded to questionnaire in the hospital under 
study. The population included both hospitalized 
and outdoor patients who came to the hospital 
for consultation and signed the consent form. 
 

2.3 Inclusion and Exclusion Criteria of the 
Study 

 

Eligibility criteria included a diagnosis of 
Diabetes mellitus confirmed by doing fasting 
blood glucose sugar test for both diagnosed and 
undiagnosed cases of diabetes; age greater than 
20 years. Diabetics with significant co-
morbidities, such as cancer, end-stage renal 
disease were excluded. It also included patients 
administered for less than 48 hours. Patients 
who had previously been tested for diabetes in 
this hospital. This study did not include pregnant 
women of reproductive age. Patients who could 
not participate because of cognitive impairment 
and active substance abuse/ psychosis were 
excluded from the study. 
 

2.4 Determination of Sample Size 
 

The sample size (N) was determined by using 
the Laurence Kuppers equation (Lawrence and 
Kerry, 1989). 
 

N =
��×�(�–�) 

��
    

          (1) 

 
Where N is the sample size, Z is the statistic 
for the level of confidence (95%) where Z value 
is 1.96, P is the expected prevalence and D is 
the precision (5%) i.e. 0.05. 
 

2.4.1. Data collection 
 

Information was collected retrospectively and 
also by completion of questionnaires by subjects 
under study. 
 

2.4.1.1 Retrospective data collection 
 
Demographic information for the study, was 
collected from the hospital record book for the 
past years alongside their result. The fasting 
blood sugar (FBS) results were also taken from 
the hospital book for hospitalised patients and 
those who had visited this hospital before the 
study. 
 
2.4.1.2. Research survey 
 
The survey made use of questionnaires carrying 
questions related to the prevalence, some risk 
factors, and assessing management of 

diabetes. Information for those visiting for the 
first time was obtain after doing a diagnostic 
test (FBS) through a questionnaire respondent 
and taking down the values for their FBS from 
their consultation booklet. 
 
2.4.1.3. Anthropometric measurement 
 
Anthropometric measurement of variables 
(independent variable) like height and weight 
were taken. Height was measured in meter 
using a graduated meter stick. Weight was 
measured using a balanced beam scale. The 
value obtained for the height and weight were 
used to calculate the body mass index. 
 
2.4.1.4. Testing for fasting blood sugar 
 
To test for diabetes, we used the fasting 
plasma glucose test by using a glucometer 
(One Touch®) and a non-coded test strip which 
makes use of capillary blood. 
 
2.4.1.5. Evaluation of management 
 
Questions were used to get information on 
management based on feeding habits, methods 
of cooking, types of food taken and how often 
subjects indulged in physical activities. Self-
education on diabetes, monitoring of blood 
sugar, as well as therapeutic education was also 
used to assess management. 
 

2.5 Data Analysis 
 
The multinomial logit model was computed to 
determine the variables that influences the 
probability to be diabetic. It determines which 
factors are important, which factors can be 
ignored, and how these factors influence each 
other [24]. The probability to develop diabetes is 
calculated from equation 2. 
 

P(Y < �) =
����Υ�� β��

������Υ�� β��
         (. 2) 

 

Where Y is the response variable, i is the 
level of an ordered category of the response 
variable, Υ is the cutpoints or thresholds to 
depict the variations among categories, and β is  
the vectors of regression coefficients for the �-the 
of diabetes status. 
 

From the multinomial logit model, the marginal 
effects (ME) were computed to depict the impact 
of the change of one unit of the independent 
variable on the dependent variable. In addition, 
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the relative risk ratio (RRR) was computed to 
determine the likelihood that a respondent to 
develop diabetes in relation to the likelihood to 
those who will not have diabetes. 
 

Moreover, empirical models such as generalized 
linear and ordinary least squares linear models 
performed to determine which model is more 
reliable to predict the occurrence of diabetes 
amongst the population. Hence, the incidence of 
diabetes is depicted by the equation 3. 
 

ID� = α + X�Υ + ε�                        (3) 
 

Where, �� is the incidence of diabetes, α is 
the intercept, �� is the vector of explanatory � 
variables, Υ is the vector of regression 
coefficients, and ε � is the random error term. 
 

The descriptive and univariate analyses were 
carried out using IBM SPSS Statistics version 25 
(IBM Corporation., Armonk, NY, USA). The 
multinomial logit regression, ordinary least 
squares linear regression and generalized 
linear regression model were performed with 
Stata/IC version 15 (Stata Corporation, College 
Station, TX, USA). 
 

3. RESULTS AND DISCUSSIONS 
 

3.1 The Trend in the Prevalence of 
Diabetes 

 

The trend in the prevalence of diabetes is 
presented on Table 1. This shows a slight 
increase from the year 2013 (33.26%), and 
2014 (35.93%). From the above results, we 
realized that the prevalence of diabetes 
increased slightly in the first two years 2013 
(33.26%) and 2014 (35.93%) and dropped 
greatly in 2015 (29.09%) and then started 
increasing again in 2017. Though Diabetes 
mellitus show an increase in the prevalence for 
the first two years, the increase is not statistically 
significant. This is contrary to studies carried out 

by most researchers who say that the trend is 
increasing and will continue to increase if nothing 
is done to curb the situation [12,5]. The result 
obtained shows that if this study could run till the 
end of the year, we may have recorded more 
diabetic cases for the year 2017 compare to the 
year before. 
 

3.2 Socio-Demographic Information 
Linked to the Prevalence of Diabetes 

 
3.2.1 Prevalence of diabetes with respect to 

age group 
 
The prevalence of diabetes with respect to age 
group is presented in Fig 1. According to the 
results, these shows an increasing trend of 
diabetes with respect to increasing age groups, 
with subjects of age group≤30 with an incidence 
rate of 0.0%. Subjects of age group ≥ 60 
recorded the highest prevalence with a 
percentage of 58.62% while those of age group 
from 30-39 recorded the least (29.17%). The 
results are statistically significant (p<0.05). The 
above result shows a significant association 
between diabetes prevalence and age groups 
(p<0.01, r=0.292). The same result was 
obtained by Mbanya et al., [8] which show that 
there is a strong association between increasing 
prevalence of diabetes with increasing age 
groups. 
 
This may be due to the fact that the organs are 
getting worn out as age increases and so the 
pancreas cannot produce enough insulin to 
keep the blood sugar at normal level hence 
disorder ensue. Berhanie et al.,[25] in a study in 
Awi Zone, North West Ethiopia also found that 
male from sex, above 40 years from age, 
married from marital status were more 
susceptible for diabetes mellitus, contrary to 
females, 16-40 years and singles were lower risk 
of diabetic than other comparable categories. 
This is contrary to Alva et.al, [26]  who  observed  

 
Table 1. Trend in the prevalence of diabetes from 2013-August 2017 

 
Variable Fasting blood sugar χ² -test 

P-value Year Size <120mg/dl 
(Non diabetic) 
n (%) 

>120mg/dl 
(Diabetic) 
n (%) 

2013 1326 885 (66.74) 441 (33.26) 2864 
0.001 2014 1929 1236 (64.07) 693 (35.93) 

2015 3008 2133 (70.91) 875 (29.09) 
2017 2002 1395 (69.68) 607 (30.32) 
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Fig. 1. Prevalence of diabetes by age groups 
 
that the risk equations are more successful in 
middle-aged adults than in young and old 
populations. Debrah et al., [27] in a study at 
Kanungu District, Uganda found that females and 
patients aged 61-65 years were most affected by 
diabetes. 
 
3.2.2 Level of education on the prevalence of 

diabetes 
 
The results of the prevalence of diabetes with 
respect to level of education are presented in Fig 
2. From the analysis of the data, the prevalence 
of diabetes varied among educational levels. 
Those with secondary level of education 
recorded the highest prevalence of 70.59% and 
those with tertiary level of education recorded 
the least prevalence of 23.08%. It was observed 
that, there were more diabetes cases in levels 
of education below secondary and less diabetes 
cases among those with high school and tertiary 
education. The result shows a statistical 
significant level (p <0.05). The result reveals that, 
there is a strong association between the 
prevalence of diabetes and educational level, 
with more less educated suffering from diabetes 
compared to the highly educated. The same 
result was obtained by Maty et al., [28] which 
shows the association between educational 
attainment and incidence of diabetes and found 
that low education is significant predictor of 
T2D. This is because educational attainment 
promotes an interest in one’s own health and 
acquisition of knowledge that strongly influence 
people’s ability to reduce risk by successfully 
adopting a healthier life style. The reason for this 

increase in the prevalence of diabetes in less 
educated in this study may be due to the fact 
that, most of them are ignorant about dietary 
related diseases and also because the 
uneducated and less educated generally have 
poor nutritional knowledge hence bad eating 
habit which predisposes them to diabetes and 
other related diseases. The study found that 
diabetes was higher in least educated who were 
obese and inactive compared to the more 
educated. There was a strong association 
between level of education and BMI (p<0.001, 
r=0.236), level of education and job type 
(p<0.001, r=0.335). This study suggests that, 
educational attainment promote an interest in 
own health and acquisition of knowledge that 
strongly influence people’s ability to reduce risk 
by successfully adopting a healthier lifestyle. In 
recent decades, a population attributable 
fractions estimates showed that 17.2% of the 
diabetes burden in men and 20.1% of the burden 
in women were attributed to lower educational 
levels in Sweden when combining all age 
groups, with a considerable burden of type 2 
diabetes attributed to lower educational levels 
[29]. Braverman-Bronstein et al., [30] shown that 
in women, there was an inverse dose-                 
response relationship between education and 
Type 2 diabetes but for men, in Argentina,        
Brazil, Colombia, Chile and Mexico they 
observed an inverse association. This is contrary 
to the study carried out Anisyah et al., [31], who 
found that there is no relationship between the 
level of education and the accuracy of                 
insulin injection techniques through 
HbA1cvalues. 
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3.2.3 Diabetes prevalence in relation to sex, 
level of income, ethnic group and job 
type 

 
Sex, level of income, ethnic group, and job type 
were evaluated with the prevalence of diabetes 
and were not statistically significant. The 
characteristic of respondents by diabetes are 
displayed on the Table 2. From the result it is 
observed that there were more males with 
diabetes compared to females. Even though 
the prevalence of diabetes varied with sex, 
there was no statistical significance. This is in 
line with the study of King et al., [11] which show 
that, the prevalence and incidence of T2D vary 
to some extend between sexes from population 
to another, but these differences are relatively 
small and appear to be accounted by differences 
in other risk factors such as obesity and 
physical inactivity as opposed to the study 
carried out by Berhanie et al., [25] which show 
a significant association between sex, age, 
marital status, blood group and Rh factors 
with diabetes mellitus in Awi Zone, North West 
Ethiopia. This result might be due to the fact 
that the males here are more exposed to 
urbanization and westernization lifestyle. These 
factors encourage sedentary lifestyle and 
increase consumption of processed food. The 
level of income was analysed with respect to 
the prevalence of diabetes. It was observed that 
the prevalence was highest among high income 
earners and lowest among middle income 

earners. 50% of the middle-income earners were 
diabetic, 48.45% of low-income earners, 40.43% 
of those with no income and 30% of middle 
income earners were diabetic (Table 2). The 
results were not statistically significant. The 
results obtain showed that there is no 
association between the prevalence of diabetes 
and level of income. This is contrary to the study 
carried out by Doreen et al., which revealed that 
poverty is associated with shorter life 
expectancies and increased mortality particularly 
cardiovascular mortality. Diabetes may be two 
times more prevalent in low-income population 
than wealthy population. Even in developed 
economies such as many countries in Europe, 
difference in life expectancy can be linked to 
wealth as people who are less well-off develop 
more illnesses [19]. Tanya et al., [32] suggested 
that the powerful commercial, socioeconomic 
political factors shaping Cameroonian society 
encourage individual choices that lead to a 
sedentary and unhealthy lifestyle. The reason 
for the high prevalence among the high-income 
earners in our study may be linked to the fact 
that, high income earners may be leaving a 
western life style with decreased Mediterranean 
diet which is marginalizing traditional values in 
favor of western diets and lack of exercise. 
Among the different ethnic groups, the results 
(Table 2) show that indigenes of the east region 
recorded 100% non-diabetic cases while 
foreigners recorded the highest number of 
diabetic cases (71.43%). 

 

 
 

Fig. 2. Prevalence of diabetes by level of education 
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Table 2. None statistically significant socio-demographic variables with respect to diabetes 
 

Variables  Fasting blood sugar χ² -test 
P-value <120mg/dl 

(Non diabetics)  
(%) 

>120mg/dl 
(Diabetics)  
(%) 

Sex Male 34 (50.00) 34 (50.00) 1.222 
0.269 Female 59 (60.20) 39 (39.80) 

Level of 
income 

Low 50 (51.55) 47 (48.45) 4.218 
0.239 Middle 14 (70.00) 6 (30.00) 

High 1 (50.00) 1 (50.00) 
None 28 (59.57) 19 (40.43) 

Ethnic  
group 

South West 44 (53.66) 38 (46.34) 10.035 
0.074 West 17 (80.95) 4 (15.05) 

North West 26 (50.98) 25 (49.02) 
Littoral 3 (75.00) 1 (25.00) 
East 1 (100.00) 0 (0.00) 
Far North 0 (0.00) 0 (0.00) 
North 0 (0.00) 0 (0.00) 
Center 0 (0.00) 0 (0.00) 
Adamawa 0 (0.00) 0 (0.00) 
South 0 (0.00) 0 (0.00) 
Foreigner 2 (28.57) 5 (51.43) 

Job type Manual 56 (55.45) 45 (44.55) 0.316 
0.574 Sedentary 37 (56.92) 28 (43.08) 

 
This was closely followed by indigenes of the 
North West Region with percentage 49.02%. 
Though the foreigners recorded the highest 
percentage prevalence, there was really no 
statistical significance between the values. 
Ethnic groups like, Far North, North, Center 
Region, Adamawa, and South Region were not 
represented in the studies and the results relied 
mostly on those ethnic groups that were 
represented. The results obtained show 
variation in the prevalence among different 
ethnic group. This can be supported by the 
studies carried out by King et al., [12] which 
show that, diabetes prevalence varies 
considerably among population of different 
ethnic origin living in similar environment. This 
observation supports the idea that genetic factors 
contribute to disease predisposition [33]. Unlike 
the study carried out by Cooper et al., [34] who 
showed that, the prevalence of diabetes 
appears to be substantially higher in African 
origin population living abroad than in indigenous 
Africans. In our study, the reason for this 
variation may be due to hereditary and 
socioeconomic factor. The analysis of job type 
reveals that, there is a slight difference in the 
prevalence of diabetes with respect to job type. 
People who are manual workers had a diabetic 
prevalence of 44.55% compared to sedentary 
workers with percentage of 43.08 %. (Table 2). 
The prevalence in diabetic manual worker was 

higher than the percentage prevalence in 
sedentary workers though the difference is not 
statistically significant. The study does not show 
any association between job type and the 
prevalence of diabetes. This is contrary to the 
study carried out by Sobngwi et al., [35] which 
show a very strong association between 
sedentary worker and diabetes. This might 
mean that, either the subjects have a family 
history of diabetes, a poor dietary habit, or they 
are ignorant about their status. The presence of 
family history for diabetes, overweight, and being 
obese increases the chances of acquiring type 2 
diabetes [27]. 
 

3.3 Risk Factors Linked to the Prevalence 
of Diabetes 

 

3.3.1 Dietary habit 
 

Fig. 3 presents the results on prevalence with to 
dietary habit, Base on this, the prevalence of 
diabetes was highest among people who rarely 
consume sugars and lowest in people who 
consume it daily giving the percentages 74.07% 
and 22.22% respectively. The result shows a 
significant association between dietary habit and 
the prevalence of diabetes. There was a 
correlation between diabetes prevalence and 
dietary habit (p<0.001, r=0.001). The result 
obtained is contrary to the studies carried out 
by Malik et al., [36]  through  a  meta-analysis  of  
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Fig. 3. Prevalence of diabetes by dietary habit 
 
11 prospective studies of more than 300,000 
people who found that, those who consume one 
to two sweetened beverages per day had a 26% 
greater risk of developing T2D than those who 
consume less than one serving per month. The 
reason for increase prevalence of diabetes 
among those who rarely consume refine sugar 
may be due to the fact that, they were more 
conscious of their status and so turn to reduce 
the consumption of refine sugars while those 
who consume refine sugar daily were unaware 
of the effect of refine sugars to their health. 
 
3.3.2 Alcohol consumption 
 
The results for the prevalence of diabetes with 
respect to alcohol consumption are presented in 
Fig. 4. The results show that the prevalence of 
diabetes was at its peak for those who consumed 
alcohol and stopped (73.33%) followed by those 
who drink alcohol (39.06%) and those who do 
not drink alcohol had the least prevalence 
(12.5%). It was realized that there was a 
statistical significant difference with significant 
level of p=0.001. The result, reveals a strong 
association between alcohol consumption and 
diabetes prevalence and this can be supported 
by ADA [6] which says that alcohol will 
contribute to hyperglycaemia and 
hyperlipidemia, especially if consume in excess 
amount that is greater than or equal to 3 or 
more drinks per day. Alcohol stimulates 
appetite, which can cause you to over eat and 
may affect your blood sugar control. Alcoholic 
drinks often have a lot of calories, making it 
more difficult to lose excess weight. Alcohol 

may also increase triglyceride levels. Volaco and 
Ercolano,[37] in a recent study found that the 
ingestion of moderate amounts of alcohol might 
not just decrease diabetes mellitus development 
risk, but also be associated to better metabolic 
control, decrease in some microvascular 
complications (retinopathy and nephropathy), 
decrease in macrovascular events and mortality. 
Our result obtained can be explained because 
those who consumed alcohol and stopped 
alongside those who currently drink alcohol 
consumed greater amount of alcohol, and too 
much alcohol can cause chronic inflammation of 
the pancreas (pancreatitis) which can impair its 
ability to secrete insulin and ultimately lead to 
diabetes. Moderate alcohol consumption is 
associated with a decreased incidence of 
diabetes mellitus and a decreased incidence of 
heart disease in persons with diabetes [38]. 
 
3.3.3 Diabetes history, cigarette smoking, 

frequency of eating daily, frequency of 
eating white rice, and body mass index 

 
History of diabetes, cigarette smoking, and 
frequency of eating daily, frequency of eating 
white rice and BMI from the analysis show no 
statistical significance to prevalence of 
diabetes. The results of this analysis are 
displayed in Table 3. The result shows a great 
difference in family history of diabetes. The 
study indicated that a higher proportion of adults 
who had diabetes did not know their family 
history of diabetes (52.78%), followed by those 
with history of diabetes in their family with a 
percentage of 44.68%. Those with no history of 



diabetes in their family recorded
percentage of diabetics given by 39.76%. 
Though the result shows an increasing
with history of diabetes, there
statistically significant relationship
family history of diabetes and diabetes 
prevalence. This is in line with the study
et al., [39] in Cape Town in 
aggregation was not an independent risk facto
Mohan et al., [40] shows that the prevalence of 
undiagnosed diabetes is approximately
or greater than diagnosed cases. The presence 
of family history for diabetes increases the 
chances of acquiring type 2 diabetes [27]. The

Fig. 4. Prevalence of diabetes by alcohol consumption
 

Table 3. Risk factors with respect to diabetes prevalence which show no significance

Variable 

Diabetes 
history 

Yes  
No  
No idea 

Cigarette 
smoking 

Smoke  
Does not smoke 
Smoke and stop 

Daily eating 
frequency 

One  
Two 
Three 
>3 

Frequency of 
eating white 
rice 

Daily  
Frequently  
Seldom  

BMI <18.5 
18.5–25 
25.1–30 
30.1–35 
35.1–40  
>40 
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recorded the least 
percentage of diabetics given by 39.76%. 

increasing trend 
there was no 

relationship between 
family history of diabetes and diabetes 

study of Levitt 
 which family 

independent risk factor. 
shows that the prevalence of 

approximately equal to 
diagnosed cases. The presence 

for diabetes increases the 
chances of acquiring type 2 diabetes [27]. The 

reason for our result may be associated to
fact that many people do not go for diagnosis
and may only realize they are diabetic when 
faced with complications coupled to the
hyperglycaemia develops gradually
earlier stages are often not severe for
patient to notice any of the classic
diabetes. Most people don’t care about
diseases and only turn to attend to medical 
attention when they can no longer proceed
their day-to-day activities. Besides, ignorance 
about the disease and family diabetes status 
may be the attributed to the prevalence of 
undiagnosed diabetes. 

 

 
 

Prevalence of diabetes by alcohol consumption 

Table 3. Risk factors with respect to diabetes prevalence which show no significance
 

Fasting blood sugar χ² -test 
P-value<120mg/dl 

(Non diabetics)  
N (%) 

>120mg/dl 
(Diabetics)  
N (%) 

26 (53.32) 21 (44.68) 2.228
0.32850 (60.24) 33 (39.76) 

17 (47.22) 19 (52.78) 
4(36.36) 7 (63.64 2.904

0.23479 (58.96) 55 (41.04) 
10 (47.62) 11 (52.38) 
1 (16.67) 5 (83.33) 5.267

0.26136 (54.55) 30 (45.45) 
38 (55.88) 30 (44.12) 
18 (69.23) 8 (30.77) 
3 (100.00) 0 (0.00) 2.762

0.25162 (54.39) 52 (45.61) 
28 (57.14) 21 (42.86) 
0 (0.00) 4 (100.00) 9.088

0.10629 (56.86) 22 (43.14) 
38 (57.58) 28 (42.42) 
21 (63.64) 12 (36.36) 
4 (57.14) 3 (42.86) 
1 (20.00) 4 (80.00) 
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may be associated to the 
fact that many people do not go for diagnosis 
and may only realize they are diabetic when 
faced with complications coupled to the fact that, 

gradually and its 
not severe for the 
classic symptoms of 

don’t care about chronic 
turn to attend to medical 

attention when they can no longer proceed with 
day activities. Besides, ignorance 

about the disease and family diabetes status 
may be the attributed to the prevalence of 

Table 3. Risk factors with respect to diabetes prevalence which show no significance 

test  
value 

2.228 
0.328 

2.904 
0.234 

5.267 
0.261 

2.762 
0.251 

9.088 
0.106 
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For cigarette smoking, it was observed that 
those who smoke had the highest percentage 
prevalence of diabetes followed by those who 
smoked and stop and those who do not 
smoke had the least percentage of diabetes 
given by 63.64%, 52.38% and 41.04% 
respectively. The results were not statistically 
significant. The results reveal that there is no 
significant association between smoking and 
diabetes prevalence. This can be supported by 
the study carried out by Ronnemaa et al., [41] 
who stated that smoking has been shown to 
cause elevations in blood glucose concentration 
and may increase insulin resistance. Smokers 
also turn to have higher blood concentration of 
glycosylated haemoglobin than do non-smoker. 
This may be due to the fact that most of the 
subjects were manual workers and believed that, 
when they smoke, they are able to work 
effectively, while some believe that when they 
smoke, it gives them some moments of delight 
and frees them from their troubles. This is 
contrary to Eliasson, [42] who showed that 
Cigarette smoking increases the risk for diabetic 
nephropathy, retinopathy, and neuropathy, 
probably via its metabolic effects in combination 
with increased inflammation and endothelial 
dysfunction. This association is strongest in type 
1 diabetic patients. The development of type 2 
diabetes is another possible consequence of 
cigarette smoking, besides the better-known 
increased risk for cardiovascular disease. 
Cigarette smoking increases the risk for type 2 
diabetes incidence. Nicotine, acknowledged as 
the major pharmacologically active chemical in 
tobacco, is responsible for the association 
between cigarette smoking and development of 
diabetes [43]. From the study, it was observed 
that those who eat once a day had the highest 
percentage prevalence of 83.33% and those 
who eat more than three times a day had the 
least percentage prevalence of 30.77%. Those 
who eat twice and trice a day had a percentage 
prevalence of 45.45% and 44.12% respectively. 
The results were not statistically significant. 
There was no statistically significant data to 
justify that there is an association between 
diabetes prevalence and frequency of eating. 
This may be due to the fact that the people 
have a busy schedule during the day and so 
turn to skip meals and rely on street food and 
fast food whose caloric value are not known. 
This may also be likened to their level of income 
as those who are better off can afford for 
quality and more square meals a day. With 
respect to white rice consumption, it was realized 
that those who consume white rice daily did not 

have diabetes (100%), but those who frequently 
consume white rice had a high percentage 
compared to those who seldom consume white 
rice with percentages 45.61% and 42.86% 
respectively. The results were not statistically 
significant. The result from the data shows that 
there is no association between the prevalence 
of diabetes and the consumption of white rice. 
This might be likening to other factors like history 
of diabetes. 
 
The analysis of BMI reveals that, out of the 4 
peoples with BMI ≤18.5, all the 4 had diabetes 
(100%). Those with BMI ≥ 40 had a percentage 
of 80% and those with BMI between 3 0-35 had 
the lowest percentage prevalence of 36.36%. 
The results were not statistically significant. Our 
results show no association between the 
prevalence of diabetes and increasing BMI mean 
while studies have shown that, BMI is one of the 
most potent risk factors for the development of 
diabetes. This is contrary to the study carried 
out by Levitt et al., [39], which shows an 
increasing trend in diabetes prevalence with 
respect to increasing BMI. The reason for this 
result may be due to the fact that, the cases 
with BMI less than 18.5 were newly diagnosed 
and presented signs and symptoms of weight 
loss, since type II diabetes which is the most 
frequent type of diabetes has an asymptomatic 
phase with actual diabetes hyperglycemia before 
clinical diagnosis which has been estimated to 
last at least 4 to 7 years. Weight loss occur 
when calories is loss by losing sugar through 
frequent urination. The increase prevalence 
among those with BMI greater than 40 in our 
study may be liken to their dietary habit, 
frequency of eating daily and how often they 
indulge in physical exercise. 
 
The association of diabetes with respect to 
other nutritional related diseases show that, 
30.43% of those with cardiovascular diseases 
were diabetic, 42.22% of obese respondent were 
diabetic,42.86% suffering from other diseases 
were diabetic and 48.35% who do not have any 
of the above disease were diabetic. The results 
were not statistically significant, and show no 
association between diabetes and other related 
diseases. 
 

3.4 Management of Diabetes 
 
3.4.1 Therapeutic education 
 
Management of diabetes with therapeutic 
education is illustrated in Fig. 5. From the result, 



it was observed that 65.75% of diabetics
attend therapeutic programs and 34.25% attend 
it, with 4.11% who attend regularly
strong significant correlation between diabetes 
management and therapeutic
(p<0.001, r=0.282). Those 
therapeutic education better manage
disease compared to those who do not. This 
result is in line with that of Pimouguet
who stated that more than 50%
receive limited education on diabetic self
management or none. Only through education 
and empowerment can people’s awareness of 
their self-care abilities be improved leading to a 
better quality of life [44]. In our case, the result 
obtained may be due to the fact
who leave in Kumba typically do not obtain 
sufficiently comprehensives medical
Due to issues such as pressure of
awareness of the need to get therapeutic 
education, lack of available staff, and lack of 
communication and counselling skills among 
health professionals. 
 

3.4.2 Monitoring blood sugar level frequency
 

Management of diabetes by frequency
monitoring blood sugar level is illustrated in Fig 
6. Among the 73 who were diabetics, 49.32% 
monitor their blood sugar only when prescribed
 

Fig. 5. Management of diabetes 
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diabetics do not 
programs and 34.25% attend 

1% who attend regularly. There is a 
strong significant correlation between diabetes 
management and therapeutic education 

 who attend 
manage the 

those who do not. This 
Pimouguet et al., 
50% of diabetics 

limited education on diabetic self-care 
management or none. Only through education 

awareness of 
care abilities be improved leading to a 

. In our case, the result 
obtained may be due to the fact that, people 

in Kumba typically do not obtain 
ficiently comprehensives medical information. 

of time, lack of 
awareness of the need to get therapeutic 

f, and lack of 
communication and counselling skills among 

3.4.2 Monitoring blood sugar level frequency 

frequency of 
level is illustrated in Fig 

Among the 73 who were diabetics, 49.32% 
monitor their blood sugar only when prescribed 

by the Medical Doctor, and those who monitor 
their blood sugar after 2 days have the least 
proportion (1.37%). The result
strong association between
management and blood sugar monitoring.
found that diabetes management significant
correlates with blood sugar level monitoring 
(p<0.001, r=0.353). The observation in our study 
is in line with 2 epidemiological surveys 
conducted in Taiwan, which shows that, only 
30% of people with diabetes have performed 
self-monitoring of blood sugar or Urine suga
indicating that, people with diabe
skills or have low involvement in self
activities [44]. A Taiwanese study found that, still 
only 9.4% of patients with age 
years and 14% of patients with
than 65 years had HbA1c values
optimal range (HbA1c < 6.5%) [45
it may be due to the fact that those
their blood sugar only when prescribed by the 
Medical Doctor, were surely newly
cases, and are not knowledgeable about 
management of the disease. For
may be life is too busy and demanding to take 
the time for regular monitoring, 
personal glucometer on the part of the patients 
to regularly monitor their blood sugar when 
needed. 

 
Management of diabetes by attending therapeutic education on diabetes
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Fig. 6. Diabetes management by frequency of monitoring blood sugar level 

 
3.4.3 Frequency of exercise, self-education 

on diabetes and food habit 
 
The results of these variables with diabetes 
management are displayed in Table 4. In the 
study, diabetes management in relation to 
frequency of exercise shows that, among the 73 
persons with diabetes, 69 .86% never do 
exercise and 2.72% do exercise monthly. 
Those who poorly manage the disease by 
exercise were highest and those who better 
manage the disease had the least percentage. 
The result shows variation in the frequency of 
exercise among diabetics but the results were 
not statistically significant. There was no 
association between management by 
frequency of exercise among diabetics. This is 
contrary to the study carried out by Polikandrioti 
et al., [46] which showed that, the low frequency 
recommended is 3 times per week. Usually, low 
intensity and long duration exercise programs 
are considered the most appropriate and safe 
patterns for patients with diabetes. The reasons 
for this result may be due to the fact that 
physical inactivity is common in urban regions of 
Cameroon because urban populations rely on 
the use of machines for house whole chores; 
motorised transport for transportation. More so, 
due to the fact that business is the time 
occupying even of the people, make them to 
have little or no time to indulge in exercise. 
 
Concerning the frequency of eating fruits and 
vegetables, out of the 83.56% of diabetics who 
eat fruits and vegetables, 58.90% consumed 

fruits and vegetables regularly and 16.44% rarely 
consume fruits and vegetables. The results 
were not statistically significant and there was 
no association between management and 
frequency of eating fruits and vegetables. This 
may be due to availability of varieties of fruits 
and vegetables to the population. These fruits 
and vegetables contain dietary fibers which play 
a role in insulin sensitivity and insoluble fibers 
decreases intestinal tract time reducing time for 
the carbohydrates to be absorbed in the jejunum, 
thereby helping to maintain blood sugar. With 
respect to self-education on diabetes it was 
realised that, among the diabetics, 53.42% 
diabetics had no idea about the disease and 
46.58% had an idea about the disease. The 
variation in the result was not statistically 
significant and did not show any association. 
Those with self-education could better manage 
the disease compared to those without self-
education; this is in line with the study of 
Gagliardino et al., [47] which shows that, self-
education training of diabetes provides 
knowledge and skills to optimize self-
management, favoring HbA1c target attainment 
relationships between Type 1 diabetes 
education. Moreover, the study suggested a 
positive effect of weblog based self-management 
on enhancing quality of life, which can be due to 
increased awareness of diabetic patients about 
its risks as well as the ways to control and treat 
it [48]. Contrary to this, Hailu et al., in a study 
carried out in Ethiopia showed that there were 
no differences within or between the groups in 
other self-reported diabetes self-care behavior 
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regimens or in diabetes self-efficacy. Without 
appropriate education, people cannot make the 
complex daily medical decision required for good 
health, quality of life, and survival. 
 
As what concern meat preparation (Table 4), it 
was observed that, 95.89% of diabetics 
prepare their meat whole without removing the 
skin, while 4.11% of diabetics peel off the skin of 
their meat before preparation. The result was not 
statistically significant and showed no 

association between management and meat 
preparation. This may be due to the fact that, 
patients lack dietary knowledge on the effect of 
saturated fat found on the skin of these animals 
to their health. In relation to food type, the results 
shows that, subjects whose food types is mostly 
vegetable, protein, with small carbohydrate food 
had the highest prevalence giving a percentage 
of 35.62% and those who manage their status 
mostly with carbohydrates, protein and fat had 
the least  prevalence  given  by  15.07%.  Even  

 
Table 4. Characteristic variables for management of diabetes 

 
Variables Fasting blood sugar χ² -test  

P-value <120mg/dl 
(None diabetics) 
(%) 

>120mg/dl 
(Diabetics) 
(%) 

Frequency of exercise Daily  6 (6.45) 8 (10.96) 2.151 
0.542 Weekly   17 (18.28) 12 (16.44) 

Monthly  4 (4.30) 2 (2.74) 
Never  66 (70.97) 51 (69.86) 

Frequency of eating 
fruits and vegetables 

Daily  5 (5.38) 0 (0.00) 6.969 
0.073 Regularly   41 (44.09) 43 (58.90) 

Weekly 29 (31.18) 18 (24.66) 
Rarely  18 (19.35) 12 (16.44) 

Self-education on 
diabetes 

Pre-knowledge  34 (36.56) 34 (46.58) 1.101 
0.294 No idea  59 (63.44) 39 (53.42) 

Cooking  
method 

Boiling, frying  46 (49.46) 32 (43.84) 0.131 
0.429 Roasting, boiling  5 (5.38) 11 (15.07) 

Baking, Boiling, frying 10 (10.75) 4 (5.48) 
Combination of all  32 (34.41) 26 (35.62) 

Frying and cooking oil Palm  74 (79.57) 50 (68.49) 4.527 
0.210 Bleached palm 9 (9.68) 10 (13.70) 

Soy beans 3 (3.23) 4 (5.48) 
Margarine 2 (2.15) 0 (0.00) 
Others 5 (5.38) 9 (12.33) 

Meat preparation Peel –off the skin 3 (3.23) 3 (4.11) 0.010 
0.922 Prepare it whorl 90 (96.77) 70 (95.89) 

Source of protein Mostly fish, plant 
protein  

39 (41.94) 40 (54.79) 2.870 
0.412 

Red meat and fish  5 (5.38) 2 (2.74) 
Meat, plant and fish 44 (47.31) 29 (39.73) 
Poultry, plant and fish 5 (5.38) 2 (2.74) 

Eat whole bread and 
whole grain cereals 

Always  6 (6.45) 2 (2.74) 1.067 
0.587 Sometimes  16 (17.20) 19 (26.03) 

Never  71 (76.34) 52 (71.23) 
Food types Most carbohydrates, 

protein and fat 
23 (24.73) 11 (15.07) 7.221 

0.065 
Balance diet  27 (29.03) 19 (26.03) 
Mostly vegetable, 
protein & small 
carbohydrate  

19 (20.43) 26 (35.62) 

Mostly carbohydrates 
and small protein 

24 (25.81) 17 (23.29) 

Others  0 (0.00) 0 (0.00) 
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Table 5. Multinomial logit regression model of Type 2 diabetes schemes 
 

Model  I   II   III  
Independent variables  ME RRR p-value ME RRR p-value ME RRR p-value 
Age  0.84 2.31 *** 0.83 2.30 *** 0.87 2.38 *** 
Level of education  -0.21 0.81  -0.21 0.81  -0.26 0.77 * 
Sex  -1.06 0.35 * -1.08 0.34 * -1.02 0.36 * 
Level of income  -0.15 0.86  -0.13 0.87  -0.11 0.90  
Dietary habit  0.07 1.08  0.03 1.03  -0.02 0.98  
Alcohol consumption  0.77 2.16 * 0.79 2.20 ** 0.78 2.18 ** 
Diabetes history in family  0.44 1.56  0.49 1.63  0.53 1.70  
Smoking  -0.87 0.42  -0.92 0.40 * -0.97 0.38 * 
Eating frequency  -0.54 0.58  -0.57 0.57 * -0.55 0.58 * 
Frequency of eating white rice  -1.24 0.29 * -1.14 0.32 * -1.08 0.34 * 
BMI  0.19 1.20  0.23 1.25  0.24 1.28  
Therapeutic education  -1.32 0.27 * -1.34 0.26 * -1.15 0.32 * 
Monitoring Blood sugar level  -0.46 0.63 * -0.41 0.66  -0.35 0.70  
Exercise frequency  0.00 1.00  0.16 1.18     
Frequency of eating fruits or vegetable  -0.25 0.78  -0.12 0.89     
Diabetes self-education  0.29 1.33  0.33 1.39     
Cooking method  0.11 1.12  0.11 1.12     
Ethnic group  0.12 1.12  0.12 1.13     
Job type  0.05 1.05  -0.04 0.96     
Kind of oil used  0.20 1.23        
Poultry preparation  -0.54 0.58        
Source of protein  -0.23 0.79        
Eating whole  0.99 2.70        
Food type  0.02 1.02        
_cons  7.02 1116.13  7.31 1501.05  7.51 1818.69  

 Prob > chi2 0.00   0.00   0.00   

 Pseudo R2 0.31   0.29   0.27   

 AIC 219.30   214.51   206.75   
 BIC 298.99   278.25   251.38   

LR Test model I vs model II (LR chi2 = 5.21, p = 0.39); LR Test model I vs model III (LR chi2 = 9.45, p = 0.58); LR Test model II vs model III (LR chi2 = 4.25, p = 0.64) *, **, and *** indicate p < 0.05, p < 0.01, p < 0.001 
significant levels, and non-significant, respectively (Z-test); ME (Marginal effect), RRR (relative risk ratios), AIC (Akaike's information criterion), and BIC (Bayesian information criterion) Note: No diabetes was select as 

the base outcome 



 
 
 
 

Kaptso et al.; EJNFS, 13(5): 14-34, 2021; Article no.EJNFS.70631 
 
 

 
29 

 

Table 6. Ordinary least squares and generalized linear model of the diabetes incidence 
 

Model  OLS GLM 
 Coef. SE p-value Coef. SE p-value 

Age  0.14 0.03 *** 0.06 0.01 *** 
Level of education  -0.05 0.02 ** -0.02 0.01 ** 
Sex  -0.16 0.07 * -0.06 0.03 * 
Alcohol consumption  0.13 0.04 ** 0.05 0.02 ** 
Smoking  -0.14 0.08  -0.06 0.03  
Eating frequency  -0.08 0.05  -0.03 0.02  
Frequency of eating white rice  -0.18 0.07 * -0.07 0.03 * 
Therapeutic education  -0.25 0.08 ** -0.10 0.03 ** 
_cons  3.73 0.42  1.40 0.17  
 AIC 217.16  691.92 
 BIC 245.85 720.61 

 
though the results were not statistically 
significant, it was observed that diabetics better 
manage the disease with respect to food type. 
This result is in line with studies carried out by 
Post et al., [49] which suggest that increasing 
dietary fiber in the diet of patients with type 2 
diabetes is beneficial and should be encouraged 
as a disease management strategy. The reason 
for our result may be due to the fact that, there 
is the availability of a wide range of variety of 
vegetables which is sold at a cheaper cost in 
the local markets. More so, with respect to 
eating whole bread and whole grain cereals 
(Table 4), it was observed that, 71.23% do not 
eat whole bread and whole grain cereals and 
28.77% of the diabetics eat whole bread and 
whole grain cereals. Out of this 28.77%, 2.27% 
eat whole bread and whole grain cereals. This 
may be due to lack of knowledge on the role of 
fibers within insulin sensitivity and glucose 
tolerance, and the impact on intestinal tract 
time. Management of diabetes with cooking oil 
(Table 4) shows that, 68.49% manage their 
status with consumption of palm oil, 13.70% 
use bleached palm oil, 12.33% use other oils 
and 5.48% (least) used soy beans oil. It was 
observed that majority managed the disease with 
consumption of palm oil, and a minority with 
consumption of vegetable oil. This may be due to 
the fact that, palm oil is readily available and the 
cost of purchase is less hence making it 
available to all groups of people. An Iran case-
control study of 300 middle-aged participants 
found that high intakes of fruits and vegetables, 
or total fruit intake decreased the odds of 
developing prediabetes [50]. Another Chinese 
cross-sectional study showed that, diets rich in 
vegetables and moderate animal-sourced food 
items related to a lower prevalence of glucose 
tolerance abnormality in Chinese adults [51]. 
Furthermore, according to ADA [52] palm oil 

contains saturated fat whose intake must be 
reduced so as to maintain a reduced plasma low 
density lipoprotein cholesterol level. 
 
3.4.4 Multivariable multinomial logistic model 
 
The outcomes of the Multinomial logit 
regression showing the impact of the 
explanatory variables on the likelihood that 
respondent have diabetes are showed in Table 
5. The conceptual model was revised based on 
the results of this model and significant 
predictors. The factors that had statistically 
significant association with diabetes. However, 
stronger associations were observed for some 
of the predictors of diabetes. Models I, II and 
III comprised the same covariates variables 
excluding the occurrence of Job type, Kind of oil 
used, Poultry preparation, Source of protein, 
Eating whole and Food type for models II and 
III, as well as Exercise frequency, Frequency of 
eating fruits or vegetable, Diabetes self-
education, cooking method, Ethnic group and 
Job type for model III. Based on the AIC and 
BIC, the model III, including 13 variables was 
found to be the most suitable to depict the 
current relationship between the socio-
economic, health and demographic 
characteristics and the occurrence of diabetes. 
This statement was buttressed by the non-
significance of the likelihood ratio test amongst 
the three models. This shows that adding 
variables on the model I is not statistically 
needed to determine the variables that are most 
significant for the occurrence of diabetes in the 
population. Therefore, as shown in Table 5 the 
estimated marginal effects revealed that the 
increase in age (Marginal effect (ME=0.84; p < 
0.001) and alcohol consumption (ME=0.77; 
p<0.05) were significantly positively associated 
to the incidence of diabetes. Whereas, the level 
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of education, the sex, smoking, frequency of 
eating white rice, eating frequency, Monitoring 
Blood sugar level and therapeutic education 
significantly reduce the likelihood of being 
diabetic (p < 0.05). According to this study, the 
more you are getting older, the more you 
possess the risk of having diabetes. From the 
analysis result of Monitoring Blood sugar level, it 
is observed that the higher education one has, 
the more he/she checks blood glucose level. 
Hence, older people are 2.38 times more likely 
to develop diabetes, whereas the level of 
education reduce of 0.77 odds the probability to 
have diabetes. This may be due to the fact that 
educated people tend to belong to “rich” group 
and their job is usually desk-based. Moreover, 
alcohol consumption is 0.77 time to increase the 
risk to develop diabetes. A prevalence study in 
Florida [53] estimates of self-reported diabetics 
to be 10.4% (95% confidence interval [95% 
CI]: 9.8, 11.1). This finding is consistent with 
reports by the CDC 2015 illustrating an 
increasing trend in prevalence of both conditions 
over the past decade. Increase in age increases 
the frequency of checking blood glucose level. 
Furthermore, diabetes patients having higher 
body weight have more tendencies to check their 
glucose level [54]. 
 
The results of the generalized linear model 
(GLM) and Ordinary least square model (OLS) 
models computed to investigate the 
relationship between the incidence of diabetes 
and population's socio-economic, health and 
demographic characteristics are presented in 
Table 6. Based on the AIC and BIC performed 
using the estat ic based on the likelihood, the 
OLS (217.16 and 245.85) was noted to be the 
most adequate to determine the population's 
features mainly responsible for incidence of 
diabetes compare to GLM (691.92 and 720.61). 
Hence the significant predictive variables of the 
occurrence of diabetes were found to be age, 
level of education (p<0.001), therapeutic 
education, alcohol consumption (p<0.01), sex, 
and frequency of eating white rice (p<0.05). 
This agrees with the founding of Okwechime et 
al [55] who showed that the risk of diabetes 
increased with increasing age, lower income, in 
males, and physical inactivity. Insufficient 
physical activity had no significant association 
with the risk of diabetes or pre-diabetes. 
 
4. CONCLUSION 
 
Our findings indicate that, the overall prevalence 
of diabetes in the study was 43.98%. The results 

show that, there was an increasing trend in 
the prevalence of diabetes but the increase 
was not statistically significant. Age, level of 
education, dietary habit, and alcohol 
consumption were found to influence the 
prevalence of diabetes with significant              
levels. Though sex did not influence the 
prevalence of diabetes, it was observed that 
there were more diabetic males than females. 
The results show a correlation between level of 
education and BMI, level of education and job 
type. However, management of diabetes with 
respect to education on the disease and 
monitoring of blood sugar were found to be 
statistically significant and showed a strong 
correlation with diabetes prevalence.                  
Education being the back bone of management 
of diabetes helps subjects to understand the role 
of exercise to the body, and also to choose their 
food type wisely, monitor their glucose sugar 
level to keep it at normal range, thereby                   
helping in the management of the disease. The 
research variables that have significance, 
influence and contribution to Multinomial 
Logistic Modeling are height variables (age,                
level of education, therapeutic education,            
alcohol consumption, sex, and frequency of 
eating white rice) and the rest of the variables 
have neither significance nor effect. The                  
study have proven that, therapeutic education, 
and monitoring of blood sugar has a great                   
effect on diabetes management, and so people 
with diabetes should attend therapeutic 
programs to be able to have self-care 
management which is reflected in glycaemia 
control and thereby hopefully also in morbidity 
and mortality. 
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