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Abstract 
Aims: Diabetes is a major public health problem in low and middle-income 
countries. This study 1) estimated prevalence and factors associated with 
hyperglycemia in Benin, and 2) assessed the treatment quality of diabetes. 
Methodology: A cross-sectional research was conducted with two compo-
nents. The First component has included 4954 subjects aged (18 - 69) ran-
domly selected in Mono/Couffo and Donga regions. Data were collected ac-
cording to WHO’s STEPS approach. Capillary blood glucose was measured 
using the automat Cardiocheck PA. The Second component considered 
Public Health Centers (PHCs) within the study regions. Health system estab-
lished for diabetes control, healthcare practices and the level of involvement 
of the Public Healthcare Providers and community actors in the management 
of diabetes have been explored. Findings: A total of 4775 subjects partici-
pated in the first component with a predominance of women (56.8%), rural 
residence and aged (<45 years). Prevalence of hyperglycemia was 9.2%. Age ≥ 
30 years, Fon ethnic groups and related, obesity, hypercholesterolemia, and 
inadequate intake of fruits and vegetables were positively associated with 
hyperglycemia. The second component has underscored a mismatch of facili-
ties, processes and quality healthcare. Conclusion: Diabetes prevalence goes 
increasingly in Benin when its management is inadequate in PHCs. Preven-
tion and control actions should be strengthened. 
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1. Introduction 

Diabetes is a seriously chronic disease which occurs with the pancreas failure to 
produce enough insulin (hormone regulating blood sugar content, or glucose), 
or when the body fails to use insulin properly that it produces [1]. There are two 
diabetes types (type I and type II). Type II diabetes represents the majority of 
diabetes affecting people in the world. It is one of four major non-communicable 
diseases (NCDs) targeted for global intervention [2]. Type II diabetes occurs in 
most of the cases as a result of overweight and sedentary lifestyle; it leading to 
blindness, kidney failure, heart failure, strokes, and lower limbs amputation [1] [3]. 

Globally, the population of adults living with this disease is estimated to 422 
million in 2014, against 108 million in 1980 [2]. Diabetes prevalence has almost 
doubled since 1980, increasing from 4.7% to 8.5% among the adults. It is re-
ported to having increased much more rapidly in the low and middle-income 
countries with higher death rates occurring before the age of 70, while basic 
screening technologies for diabetes diagnosis and treatment lack in two third of 
those countries [1] [4]. Moreover, a study carried out in four West African 
countries (Benin, Burkina-Faso, Guinea and Mali) has clearly shown that the 
extortionate diabetes treatment costs are generally unaffordable for the modest 
income populations who, most of the time have subscribed no health insurance 
[5] [6]. However, the implementation of simple lifestyle and adoption of obesity 
control interventions, healthy and balanced diet, and regular physical activity 
may significantly reduce the magnitude of this chronic disease [7] [8] and con-
tribute to deliver the Sustainable Development Goal 3 [9]. 

In Benin, the 1st National Survey on Non-Communicable Disease Risk Factor 
(STEPS) in 2008 reported the prevalence of hyperglycemia at 2.6% but this fig-
ure shows a disparity based on the region, sex and living environment [10]. 
These disparities suggest the need to have as much as possible estimates close to 
local populations with a view to adapting the appropriate riposte to each context. 
In this regards, beyond the diabetes prevalence, the provided treatment evalua-
tion is essential to identify those actions already implemented and those to be 
complemented in order to match the treatment needs with demand, then with 
the supply. 

The Belgian Technical Cooperation supports Benin in NCDs control through 
the project called “PASS-Sourou”. A STEPS survey and treatment quality of ma-
jor NCDs in the Public Health Centers (PHCs) was initiated in the PASS-Sourou 
Intervention areas in order to develop an appropriate response scheme. This 
study has used the data generated during that survey by its first author to 1) es-
timate prevalence and factors associated with hyperglycemia in adults aged 18 - 
69, and 2) assess the treatment quality of Type II diabetes in the study areas. 

2. Material and Methods 
2.1. Scope of the Study 

This study has been simultaneously conducted in Mono, Couffo and Donga re-
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gions of Benin. These are the three regions making up the field of intervention 
for the Belgian Technical Cooperation’s Health Supportive Program referred to 
as PASS-Sourou. The choice of these departments was based on a set of criteria 
including high poverty rate, development needs not yet supported by technical 
and financial partners, political considerations. Both Mono and Couffo Regions 
are located in the Southwestern part of Benin Republic. According to the Fourth 
General Population and Housing Census (RGPH4) their populations were esti-
mated respectively to 495,307 and 741,895 inhabitants in 2013 [11]. These two 
Regions share similar socio-cultural realities with a predominance of Adja ethnic 
group as well as similar dietary habits. As for Donga Region, it is located in the 
northern part of Benin, covering the southern zone of the former Atacora Re-
gion. In 2013, its population was estimated to 542,605 inhabitants [11]. At the 
socio-health and community levels, these regions experience the lack of re-
sources in particular, in the areas of medical care, water and electricity access 
[12]. 

Benin’s health system is pyramidal. It includes national hospitals all located in 
the city of Cotonou (at central level), Regional Hospitals (at intermediate level) 
and Zone Hospitals (at peripheral level). Zone Hospital is the first referral level 
for the peripheral Health Facilities, namely: private health centers, district health 
centers (DHCs) and Municipal Health Centers (MHCs). The DHCs are equipped 
with a dispensary run by a nurse. MHCs are led by a physician who also oversees 
the overall activity of the DHCs [13]. 

2.2. Study Design and Recruitment 

This was a cross-sectional, descriptive and analytical study. It has been con-
ducted into two components from October to December, 2015. 

2.2.1. Component I 
1) Population and sampling 
The study population consists of all adults aged 18 - 69, living in Mono, 

Couffo and Donga Regions for at least six months. 
The sample size was calculated based on Schwartz formula [14] taking into 

account the following parameters: a theoretical prevalence of 50% risk factors for 
NCDs, an alpha error risk of 5% and an accuracy of 6%. The initial size has been 
later on multiplied by 8, by considering 8 independent sub-populations along the 
age group and sex lines. A 5% increase was made to anticipate the non-respondents 
cases. Thus, 2499 subjects were selected in Donga Region on the one hand and, 
the same was done for the Mono/Couffo Regions, on the other hand, making a 
total of 4998 subjects to be investigated. 

A three-stage random sampling technique was performed to select the sub-
jects. The survey sampling made up of all Enumeration Areas (EAs) has been 
provided by the National Institute of Statistics and Economic Analysis (NISEA) 
[11]. At the first stage, 125 EAs were selected by a simple random sample with-
out replacement. At the second stage, 20 households have been selected per EA 
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by simple random sampling after enumeration of all households in the EA. The 
selection at the first two stages was carried out in collaboration with INSAE. At 
the last stage one subject per household was selected according to the KISH me-
thod [15]. 

Excluded from the survey were those subjects who had not consented, those 
who had two unsuccessful visits, and anyone with a medical condition that pre-
vented the questionnaire from being administered: speech and hearing disord-
ers, major mental disorders. 

2) Data collection 
The questionnaire used for the survey is the one developed by the World 

Health Organization (WHO) for Steps surveys purposes [14]. It consists of 3 
parts: Steps 1, 2, 3 and has enabled to collect socio-demographic data; (Step 1), 
behavioral risk factors (Step 2), and the biological risk factors as well as back-
ground information on NCDs among participants (Step 3). 

a) Anthropometric measures, food survey, physical activity and blood 
pressure 

The weight of each participant was measured using an electronic scale by 0.1 
kg (model 753 E, SECA, Hamburg, Germany). The height was measured in 
standing position with a SECA by 0.1 cm. Body Mass Index (BMI) was calcu-
lated using the formula BMI = Weight (kg)/Height2 (m2). Obesity was defined as 
a BMI ≥ 30 kg/m2 [16]. 

The food survey was based on dietary models (standard glass, bowl, standard 
fruit portions). Harmful consumption of alcohol corresponded to consumption 
≥ 6 standard glasses for men and consumption ≥ 4 standard glasses for women. 
Insufficient physical activity was defined according to WHO recommendations, 
corresponding to less than 30 minutes at a stretch of moderate physical activity 
(or less than 20 minutes of intense physical activity) at least during 5 days a week 
[14]. 

Blood pressure was measured three successive times at a 5-minute interval in 
sitting position on the left arm after a minimum of 15 minutes rest for the sub-
ject and by using Electronic Blood Pressure Monitor (Boso medicus, Germany). 
The mean of the last two Blood Pressures represented the Systolic and Diastolic 
Blood Pressures for each subject. 

b) Biological measurements 
Blood sugar and cholesterol have been measured on capillary blood using an 

automation (Cardiocheck PA, PTS DiagnosticsTM, USA) provided by WHO at 
morning after a fasting of at least 8 hours . Hyperglycemia (diabetes) is defined 
by a fasting blood sugar content ≥ 1.1 g/dl according to WHO recommendations 
for epidemiological investigations [14]. As for hypercholesterolemia, it is defined 
for a total cholesterolemia ≥ 190 g/dl [14]. 

c) Socio-Economic Status (SES) 
A SES score has been calculated based on the education level, major profes-

sional occupation and income [17] [18]. Thus, two levels were adopted for each 
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of its variables with partial scores of 0 and 1 respectively (education level ≤ pri-
mary versus education level > primary), (non-remunerated versus remunerated), 
(income < guaranteed inter-professional minimum wage (GIMW) versus in-
come ≥ GIMW (GIMW is ≈ US$80 in 2014)). The overall SES score resulted 
from the sum of the partial scores of the 3 components (education level, profes-
sional occupation and income) and ranged from 0 to 3. It was divided into two 
groups based on the median: 0 - 1 (low) and 2 - 3 (high). 

3) Statistical analysis 
Data entered directly into Personal Digital Assistant (PDAs) were analyzed 

according to STEPS recommendations using Epi info7 and SPSS Inc. Softwares 
(CDC Atlanta, USA). 

Pregnant women and the physically disabled persons were excluded from the 
Body Mass Index data analysis. Quantitative variables were expressed as mean 
and standard deviation. The qualitative ones were presented on their percentag-
es and confidence intervals (CI) at 95%. The proportions were compared with 
the Khi-2 test; and means were compared using Student’s test (normal distribu-
tions). In order to improve the representativeness of the sample regarding the 
overall population in the study regions, the data have been weighted. The 
weighting factor (weight of each individual) was calculated for each individual 
based on the product of inclusion probabilities at each stage and a correction 
factor determined by the number of effectively surveyed households at each 
stage. 

A multiple logistic regression was performed in order to investigate factors 
associated with hyperglycemia (diabetes). The most significant factors have been 
defined as variables with p-value < 0.05.  

2.2.2. Component II 
The second component was qualitative, prospective and retrospective. The study 
population consisted of public health facilities (PHFs) in the target areas (Re-
gional Hospitals, District Hospitals, Health Centers), their respective Executive 
Officers, health workers and patients. PHFs were selected based on the stratified 
multi-stage random sampling. Regional hospitals and Health Zone Hospitals 
have been systematically selected. In each of the health zones, a simple random 
sampling of 25% of the Municipal Health Centers was carried out. In each of the 
selected municipalities, a simple random sampling of 10% of the District Health 
Centers was carried out. In each of the identified health care facilities, the survey 
targets (health care providers, Health Center Executive Officers and NCDs care 
beneficiaries) were selected by a rational choice. The diabetes treatment quality 
in those selected PHFs has been recorded through the dimensions such as 
‘‘structures’’, “process of care” and “outcomes” by using the standardized tool 
designed by WHO [19] for assessing NCDs treatment capacity at the peripheral 
health centers level, and adapted for the purpose of this study. 

Records or data collected from 20 patients admitted for diabetes consultation 
during the last 12 months were counted. At the level of the health facility, factors 
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such as available equipment, personnel and their qualification, clinical and pa-
ra-clinical examinations, and medicines have been evaluated. The care Process 
(mainly the clinical examination components, record keeping, number of pre-
scribed medicines, patient follow-up) was also evaluated. The same was carried 
out for the treatment outcome, mainly the decline of the figures or blood glucose 
testing or HBP during further visits or hypertension and the satisfaction of pa-
tients.  

2.3. Ethical Considerations 

The Research Proposal designed for the study has been approved by the National 
Ethics Committee for Health Research (NECHR). Authorizations have been 
gotten from the Commissioners for Health, Medical Chief Executives Officers of 
health zones, Heads of Districts, and Heads of areas before the survey inception. 
All the same, each participant in the study has expressed his/her free and in-
formed consent. Participants’ personal data were protected and the study team 
ensured anonymity as regards the sources of collected data. 

3. Results 
3.1. Component 1 
3.1.1. Characteristics of the Study Sample 
A total of 4775 subjects were included in this study, representing a 95.5% re-
sponse rate. Women dominated the sampling (56.8%) and adults under 45 years 
(74%). The majority of the subjects lived mainly in rural areas (70.0%) with a 
low education level (77.8% had not completed primary education). Most of the 
participants (79.4%) were involved in a paid professional activity, but more than 
7 out of 10 subjects had low socioeconomic status (Table 1). NCDs behavioral 
risk factors prevalence was 7.1% for smoking, 10.6% for abuse alcohol, 82.4% for 
insufficient physical activity and 87.5% for insufficient consumption of fruits 
and vegetables. The biological risk factors were: 6.6% for obesity, 26.8% for high 
blood pressure and 14.4% for hypercholesterolemia. 
 
Table 1. Distribution of hyperglycemia according to socio-demographic characteristics 
among subjects aged (18 - 69) in Mono/Couffo and Donga in Benin (2015). 

 
  Hyperglycemia 

Variables Frequency % Yes No p-value 

Sex 
     

Male 2061 43.2% 180 (8.7) 1881 (91.3) 
0.36 

Female 2714 56.8% 259 (9.5) 2455 (90.5) 

Age 
     

18 - 29 1703 35.7% 102 (5.9) 1601 (94.1) 

<10−4 
30 - 44 1828 38.3% 185 (10.1) 1643 (89.8) 

45 - 59 931 19.5% 112 (12.1) 819 (87.9) 

60 - 69 313 6.5% 40 (12.7) 273 (87.3) 
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Continued 

Residence 
     

Urban 1434 30.0% 149 (10.4) 1285 (89.6) 
0.07 

Rural 3341 70.0% 290 (8.7) 3051 (91.3) 

Education Level 
     

<Primary 3713 77.8% 375 (10.1) 3338 (89.9) 
<10−4 

≥Primary 1062 22.2% 64 (6.1) 998 (93.9) 

Income 
     

<to MGIW/month* 3969 83.1% 356 (9.01) 3593 (90.9) 
0.39 

≥to MGIW/month 806 16.9% 83 (10.0) 743 (89.9) 

Professional Situation 
     

Non Remunerated 983 20.6% 65 (6.6) 918 (93.4) 
<10−4 

Remunerated 3792 79.4% 374 (9.8) 3418 (90.1) 

Socio-Economic Status 
     

Low Level 3555 74.4% 282 (9.45) 2703 (90.5) 
0.62 

High level 1220 25.6% 110 (8.91) 1125 (91.0) 

Marital Status 
     

Lives with a Partner 3981 80.4% 365 (9.5) 3462 (90.5) 
0.11 

Lives Alone 973 19.6% 74 (7.8) 874 (92.2) 

Ethnic Group 
     

Adja + Fon and Related 2454 51.4% 252 (10.3) 2202 (89.7) 

0.03 

Bariba and Related 1634 34.2% 139 (8.5) 1495 (91.5) 

Fulani 320 6.7% 26 (8.1) 294 (91.9) 

Yoruba 127 2.7% 9 (7.1) 118 (92.9) 

Others 239 5.0% 12 (5.0) 227 (94.9) 

*GIMW guaranteed inter-professional minimum wage/month. 

3.1.2. Prevalence of Hyperglycemia and Associated Factors 
Hyperglycemia prevalence was 9.2% (95% CI [7.3 - 11.6]). It was higher in 
Mono/Couffo regions (10.1%) than in Donga Region (8.2%), p < 0.02. 
• Hyperglycemia and socio-demographic factors 

Hyperglycemia was independent of gender, income, residence, socioeconomic 
and marital status. However, it increased with age (p < 0.01) and more affected 
poorly educated subjects (p < 0.001), those with remunerated professional activ-
ity (p < 0.001), Adja, Fon and other ethnic groups (p = 0.03) (Table 1). 
• Hyperglycemia and other risk factors for NCDs 

Hyperglycemia prevalence was not associated with tobacco consumption, 
abuse alcohol, insufficient intake of fruits and vegetables, and insufficient physi-
cal activity. It is higher among people with hypercholesterolemia (p < 0.001), 
obesity (p < 0.001), and those with high blood pressure (p < 0.001) (Table 2). 

In multivariate analysis, only age, ethnicity, insufficient intake of fruits and 
vegetables, obesity and hypercholesterolemia are stable (Table 3). 
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Table 2. Distribution of hyperglycemia according to non-communicable diseases’ other 
risk factors in subjects aged (18 - 69) in Mono/Couffo and Donga in Benin (2015). 

 
  Hyperglycemia 

Variables Frequency % Yes No p-value 

Tobacco 
     

No 4435 92.9% 415 (9.4) 4020 (90.6) 0.15 

Yes 340 7.1% 24 (7.1) 316 (92.9) 
 

Alcohol 
     

No 4271 89.4% 376 (8.8) 3895 (91.2) 
 

Yes 504 10.6% 63 (12.5) 441 (87.5) 0.06 

Inadequate Consumption of Fruits and Vegetables* 
  

No 604 12.7% 46 (7.6) 558 (92.4) 0.015 

Yes 4171 87.3% 393 (9.4) 3778 (90.6) 
 

High Blood Pressure 
   

No 3493 73.2% 290 (91.7) 3203 (8.3) 0,24 

Yes 1282 26.8% 149 (88.4) 1133 (11.6) 
 

Obesity 
    

No 4223 93.4% 375 (8.9) 3848 (91.1) 0,036 

Yes 298 6.6% 53 (17.8) 245 (82.2) 
 

Hypercholesterolemia 
    

No 4070 85.6% 306 (7.52) 3764 (92.5) <10−4 

Yes 685 14.4% 133 (19.42) 552 (80.6) 
 

Insufficient Physical Activity** 
    

No 842 17.6% 83 (9.9) 759 (90.1) 0.46 

Yes 3933 82.4% 356 (9.1) 3577 (90.9) 
 

*Consumption corresponding to <5 portions of fruits and/or vegetables per day. A standard portion equals 
80 g. Medium size fruits like an orange, an apple, a banana, a pear counted for one portion. Other fruits like 
half an avocado, half a large mango also formed one standard portion. Three heaped tablespoons (~30 g per 
heaped spoon) of cooked vegetables were equal to one portion, and one standard bowl for fresh salad. 
**Corresponding to less than 30 minutes at a stretch of moderate physical activity (or less than 20 minutes 
of intense physical activity) at least during 5 days a week. 

 
Table 3. Factors associated with hyperglycemia among subjects aged (18 - 69) in 
Mono/Couffo and Donga in Benin (2015). 

Variables Univariate Model 
 

Multivariate Model 

 
OR CI p OR CI p 

Age (years) 

18 - 29 1 
  

1 
  

30 - 44 2.1 [1.48 - 2.91] <10−4 2.2 [1.61 - 3.17] <10−4 

45 - 59 2.5 [1.63 - 3.82] <10−4 2.7 [1.84 - 4.08] <10−4 

60 - 69 2.6 [1.59 - 4.44] <10−4 2.8 [1.68 - 4.65] <10−4 
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Continued 

Hypercholesterolemia 

No 1 
  

1 
  

Yes 2.2 [1.41 - 3.30] <10−4 2.3 [1.48 - 3.49] <10−4 

Obesity (BMI ≥ 30 kg/m2) 

No 1 
  

1 
  

Yes 1.6 [1.03 - 2.44] 0.036 1.5 [1.04 - 2.33] 0.031 

Ethnic Group 

Adja + Fon 1 
  

1 
  

Bariba 0.5 [0.22 - 1.03] 0.06 0.8 [0.62 - 1.07] 0.145 

Fulani 0.4 [0.17 - 0.97] 0.043 0.7 [0.41 - 1.15] 0.16 

Yoruba 0.3 [0.09 - 0.77] 0.014 0.4 [0.19 - 0.93] 0.033 

Others 0.2 [0.08 - 0.57] 0.002 0.3 [0.14 - 0.68] 0.004 

Inadequate Consumption of Fruits and Vegetables 

No 1 
  

1 
  

Yes 1.7 [1.13 - 2.53] 0.01 1.7 [1.13 - 2.49] 0.011 

3.2. Component 2 (Diabetes Treatment Quality) 

A total of 27 Public Health Facilities participated in the survey: 15 DHCs, 5 
MHCs and 7 zone or regional hospitals. In the DHCs, the nursing population 
ranged from 1 to 2 and those of midwives from 0 to 1. In the MHCs, there was 
one Physician with the population of nurses ranging from 2 to 4, and that of 
midwives was 1 per center. In the hospitals, the nurses population ranged from 
10 to 31, that of midwives from 0 to 1, Physicians from 2 to 4, and Specialist 
from 1 to 3. The most preponderant specialties were gynecology, surgery and 
pediatrics. There was neither internist doctor, nor diabetologist, nor ophthal-
mologist, nor cardiologist in the hospitals visited. Similarly, the available care-
givers staff operating in those Health centers was generally not trained in NCDs 
treatment; only 13.3% to 20.0% staff has knowledge in the field. 

The Health Centers attendance level was relatively higher in the DHCs and 
MHCs with average monthly consultation frequencies of 324 ± 229 and 467 ± 
110 versus 242 ± 173 for hospitals, respectively. However, Diabetes consultations 
were scarce, showing a monthly average estimated at 10, mainly in Regional 
Hospitals/Zone Hospitals (Table 4). 

The average fees paid per patient at each visit varied according to both the re-
gion and health facility type. In Donga, they were US$ (≈0.4 ± 0) for the MHCs 
and DHCs against (2.07 ± 0.12) and (4.75 ± 1.5) respectively (for consultations 
in general medicine and specialized medicine in hospitals. In the Mono/Couffo 
regions these costs were respectively 0.39 ± 0.12 and 0.46 ± 0.12 for the DHCs 
and MHCs against 2.34 ± 0.46 and 4.1 ± 2.69 for consultations in general medi-
cine and specialized medicines. The practice of insurance was almost non-existent  
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Table 4. Monthly consultations in health Centers in Mono, Couffo and Donga Regions in 
2015. 

 Overall Donga Mono/Couffo 

Monthly Consultations 

DHCs 324.7 ± 229.5 677.8 ± 215.5 148 ± 122.21 

MHCs 467.3 ± 110.5 473 468 ± 135.2 

HZ/CHD 242.1 ± 173.6 184 ± 181 285.8 ± 180.1 

Monthly Consultations for Diabetes 

DHCs 1 ± 1 (0 - 2) 1 ± 1 (0 - 2) 0 (0) 

CSCOM 0 0 0 

HZ/CHD 10.7 ± 10.7 (0-31) 7.7 ± 6.5 (1 - 14) 13 ± 13 (0 - 31) 

 
as only one health center showed this case out of the 27 visited. Consultation, 
treatment and medication were entirely covered by the patient in the other 26 
health centers. 

It was noted that equipment such as scale (100%), measuring rod (77.7%) and 
blood pressure monitor (85.1%) were available. Glycosuria (53.3%) in DHCs 
80% in MHCs and 100% were available in hospitals. Blood sugar measurement 
was not available in any DHC (0.0%), but was available in MHCs (80%) and 
hospitals (100%). Regarding glycated hemoglobin, it is very scarce with 0% 
availability in DHCs, 40% in MHCs and 14.3% in hospitals. Protocols for treat-
ment of person with diabetes are not available in the DHCs and MHCs as op-
posed to hospitals. Glibenclamide, oral antidiabetics and level I essential drugs 
were not available in any DHC. But one noted a contrast by its better availability 
in MHCs (80%) as opposed to hospitals (42.9%). Metformin (oral antidiabetics 
and level III essential medicines) was not found in any health facility. Insulin in-
jections were available neither in DHCs nor in MHCs. But the availability rate in 
hospitals was 71.4% for delayed insulin and 42.9% for short-acting insulin 
(Table 5). 

Half of the patients had a consultation waiting time of less than 30 minutes, 
and between 30 minutes and two (2) hours for the other half. This waiting time 
was relatively shorter in hospitals than in MHCs and DHCs. But 95.8% of all us-
ers surveyed have considered this waiting times as appropriate. There was no 
evidence available for evaluating the consultations findings. By and large, di-
abetes treatment was poorly structured and not optimal to match the communi-
ty participation almost nonexistent in the field. 

4. Discussion 
4.1. Prevalence of Hyperglycemia 

The overall prevalence of hyperglycemia has been estimated to 9.2% (95% CI 
[7.3 - 11.6]). This prevalence is more than the triple of the national prevalence 
estimated in the previous STEPS survey in 2008 (2.6%) and also it does exceed  
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Table 5. Components of the structural dimension of diabetes treatment in health Centers in Mono/Couffo and Donga Regions in 
2015. 

 DHC MHC ZH/RH* 

Variables 
Overall  
n (%) 

M/C 
n (%) 

D 
n (%) 

Overall 
n (%) 

M/C 
n (%) 

D 
n (%) 

Overall n 
(%) 

M/C 
n (%) 

D 
n (%) 

Availability of Basic Materials (Yes) 

Diabetes Protocol 2 (13.3) 0 (0.0) 2 (40.0) 2 (40.0) 0 (0.0) 2 (100.0) 6 (85.7) 4 (100.0) 2 (66.7) 

ECI** Material 1 (6.7) 0 (0.0) 1 (10.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (14.2) 1 (25.0) 0 (00.0) 

Scale 14 (93.3) 9 (90.0) 5 (100.0) 5 (100.0) 3 (100.0) 2 (100.0) 7 (100.0) 4 (100.0) 3 (100.0) 

Tape/Ribbon 13 (86.7) 9 (90.0) 4 (80.0) 4 (80.0) 2 (66.7) 2 (100.0) 7 (100.0) 4 (100.0) 3 (100.0) 

Rod 11 (73.3) 7 (70.0) 4 (80.0) 5 (100.0) 3 (100.0) 2 (100.0) 7 (100.0) 4 (100.0) 3 (100.0) 

Stethoscope 14 (93.3) 10 (100.0) 4 (80.0) 5 (100.0) 3 (100.0) 2 (100.0) 7 (100.0) 4 (100.0) 3 (100.0) 

Sphygmomanometer 12 (80.0) 9 (90.0) 3 (60.0) 5 (100.0) 3 (100.0) 2 (100.0) 7 (100.0) 4 (100.0) 3 (100.0) 

Availability of Baseline Checkups (Yes) 

Blood Sugar Test Strips 13 (86.7) 9 (90.0) 4 (80.0) - - - - - - 

Blood Acetone Test 
Strips 

14 (93.3) 9 (90.0) 5 (100.0) - - - - - - 

Glycosuria 8 (53.3)) 4 (40.0) 4 (80.0) 4 (80.0) 3 (100.0) 1 (50.0) 7 (100.0) 4 (100.0) 3 (100.0) 

Blood Acetone 3 (20.0) 2 (20.0) 1 (20.0) 2 (40.0) 2 (66.7) 0 (0.0) 6 (85.7) 3 (75.0) 3 (100.0) 

Availability of Supplementary Basic Records (Yes) 

Glycemia - - - 4 (80.0) 3 (100.0) 1 (50.0) 7 (100.0) 4 (100.0) 3 (100.0) 

Creatininemia - - - 3 (60.0) 2 (66.7) 1 (50.0) 7 (100.0) 4 (100.0) 3 (100.0) 

Glycated Haemoglobin - - - 2 (40.0) 1(33.3) 1 (50.0) 1 (14.3) 1 (25.0) 0 (0.0) 

Availability of Additional Hospital Records (Yes) 

Proteinuria/24 h - - -    4 (57.1) 2 (50.0) 2 (66.7) 

Visual Acuity - - -    6 (85.7) 3 (75.0) 3 (100.0) 

Ocular Fundus - - -    5 (71.4) 2 (50.0) 3 (100.0) 

Availability of Essential Drugs I 

Glucose Serum 8 (53.3) 4 (40.0) 4 (80.0) 5 (100.0) 3 (100.0) 2 (100.0) 7 (100.0) 4 (100.0) 3 (100.0) 

Availability of Essential Drugs II and Oxygen Device (Yes) 

Glibenclamide - - - 4 (80.0) 3 (100.0) 1 (50.0) 3 (42.9) 1 (25.0) 2 (66.7) 

Availability of Essential Drugs III  (Yes) 

Metformine - - - - - - - - - 

Delayed Insulin - - - - - - 5 (71.4) 2 (50.0) 3 (100.0) 

Short-Acting Insulin - - - - - - 3 (42.9) 1 (25.0) 2 (66.7) 

*Zone Hospital/ Regional Hospital, **ECI material: Education Communication and information material. 

 
the estimates made for the three regions in the same survey [10]. This indicates a 
possible increase in diabetes prevalence among the population liable to signifi-
cant changes in habits and lifestyle (diet, physical activity, living environment, 
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new chemical and physical exposures). The methodological differences regard-
ing age of subjects (25 - 65 years in 2008 and 18 - 69 years in 2015), the fraction 
of screened subjects for diabetes (55.3% in 2008 [10] and 100% in this study) and 
the sampling fluctuations alone cannot substantiate this evolution. 

In Africa, this finding is similar to STEPS 2010 data in urban Burkina Faso 
where hyperglycemia prevalence was 8.5% [20]. However, lower prevalence rates 
have been found in other African regions at national level, ranging from 2.1% in 
2015 for Senegal [21]; 2.6% in 2010 for Togo [22]; 4.3% for Niger in 2008 [23] 
and; 4.9% for Burkina Faso in 2013 [24]. A higher prevalence rate of 15.5% was 
found in Democratic Republic of Congo in 2006 [25] and 18.3% in Chad in 2008 
[26]. It is finally comparable to the global diabetes prevalence estimated to 8.5% 
in 2014 [1]. This escalating trend of diabetes corroborates the hypothesis re-
garding the negative impact of rapid urbanization and population’s lifestyle shift 
inducing, in particular, overweight and the sedentary lifestyle favoring the ex-
pansion of type 2 diabetes. This high prevalence calls for a closer surveillance 
and confirmation by supplementary surveys, which enable to understand the 
possible causes behind this evolution. 

4.2. Factors Associated with Hyperglycemia 

Hyperglycemia prevalence in this study was independent of gender, income, 
residence, socioeconomic status, and marital status, but it shows an increase 
with age. Hyperglycemia affects poorer subjects (p < 0.001) and those with paid 
employment (p < 0.001). Trends reported in the literature are highly variable 
from one study to the other. 

The proportion of women suffering from hyperglycemia was statistically 
higher than that of men in Gabon in 2009 [27], Burkina Faso in 2010 and 2013 
[20] [24] while an opposite reality was observed and recorded in Algeria [28], 
Senegal [21] and Togo in 2010 [22]. Most of these surveys also revealed a signif-
icant gap between urban and rural areas [8] [24] [27] [28]. 

A high prevalence of hyperglycemia in Togo was reported more among reti-
rees [22] than among active people as in our study. The escalating prevalence 
noticed along the age line has also been objectified in Togo [22] and Burkina 
Faso [24]. The correlation between hyperglycemia and socio-demographic fac-
tors varies across countries but might also possibly be influenced by the metho-
dology and definition of variables. The most consistent observation is mainly 
related to age: hyperglycemia prevalence increases with age and suggests a longer 
exposure to risk factors. 

This study did not establish a correlation between hyperglycemia prevalence 
and some other known risk factors for NCDs: tobacco use, alcohol addiction, 
and low physical activity. However, these factors and more particularly the last 
two have a significant influence on the prevention of diabetes [2] [3]. The lack of 
this correlation may be related to the cross-sectional nature of the survey, which 
does not make it possible to specify whether or not the hyperglycemia predicts 
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an exposure to these factors, nor does the possible duration of the study allow.  
Similarly, the low prevalence of all these factors has probably not allowed the 

study to highlight the possible links. On the other hand, with the association of a 
high hyperglycemia prevalence with obesity (p < 10 - 5), hypercholesterolemia 
(p < 0.001) and high blood pressure (p < 0.001) there is, for those subjects, a 
high risk of prevalence of metabolic syndrome which, according to WHO (1999) 
is the association of a glucose regulation abnormality with two of the following 
risk factors: hypertension, dyslipidemia, central or visceral obesity and renal im-
pairment [29]. 

4.3. Diabetes Treatment Quality 

The qualitative survey findings have highlighted the crucial problem of inade-
quate human resources availability in the three regions (Mono/Couffo, Donga). 
All the same, the limited size of staff available is neither trained nor equipped for 
carrying out the NCDs diagnosis and treatment, in particular, that of diabetes. 
This may probably explains the contrast between the high hyperglycemia preva-
lence among the population and the low number of diabetes cases revealed dur-
ing consultations. This under-diagnosis situation is also worsened by the lack of 
awareness on the thematic, the lack of involvement of the populations and espe-
cially the absence of organizations for promoting diabetes prevention, screening 
and treatment. The lack of early diagnosis also sustains the absence of diabetes 
cases referred to MHCs and DHCs which are rather most of the time driven to 
hospitals, probably at complication stages. The treatment of cases tested positive 
will then come up against the low availability of additional tests to assess the 
impact. Indeed, the recommended minima [30] for the optimal treatment of di-
abetes at all levels have not been observed in any of the three regions. 

However, regarding human resources, the DHCs lack of a Diabetic Educator 
for the patients as the MHCs do as far as podiatrist and dietician are concerned. 
Hospitals rather lack internist or diabetes specialist, cardiologist and ophthal-
mologist who are all essential resources for any integrated comprehensive and 
quality treatment. 

In terms of equipment, the required minima are not met, and are not available 
with the lack of treatment guide, urine test strips and blood glucose meter ap-
propriate for the DHCs level. In addition to these there should be a tuning fork 
and reflex hammer, an ophthalmoscope, an optometrist and the biochemistry kit 
at the MHCs level, followed by fundoscopy, dialysis and cardiovascular diseases 
testing material at hospital level [30]. These observations confirm that most 
sub-Saharan African countries do not have a formal organized system for di-
abetes treatment hence subjects with diabetes are usually treated at both the 
primary and secondary levels by paramedical caregivers and physicians who are 
often not adequately trained or lack standard documents to facilitate any stan-
dardized care [30] [31]. Besides, diagnostic materials are usually lacking and 
drugs supply is not assured. Therefore, very few health facilities are equipped for 
providing a tertiary level comprehensive care [30]. These problems induce a def-
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icit of healthcare provision which does not facilitate any effective assessment of 
the demand in these centers, overlooking by so doing the financial problem and 
the socio-cultural constraints which are often identified as the major barrier for 
the subjects with diabetes to access treatment [32]. The financial challenges are 
all the more pinpointed as another significant barrier because diabetes treatment 
cost may vary from 21% to 70% depending on the level of its evolution and any 
possible complications [5] [8]. 

These results (component 1 and component 2) require a greater surveillance 
for NCDs’ risk factors and diabetes in particular through community-based 
health promotion interventions for behavioral change, as well as government to 
improve the medical management of diabetes and the establishment of universal 
health insurance system for poor people. 

This study evaluates both the prevalence and the management of diabetes in 
Benin. It has been conducted in line with WHO’s STEPS wise approach follow-
ing a standardized methodology and using appropriate tools. It has enabled to 
record a good estimate of hyperglycemia prevalence among the target popula-
tion and, above all, has facilitated comparison with previous studies produced 
both in Benin and in Africa and elsewhere. However, the behavioral data col-
lected were declarative, which does enable to get rid of any information bias. 

5. Conclusion 

Hyperglycemia prevalence is high and continues to escalate in Mono, Couffo 
and Donga regions. It increases along age line and is associated with ethnicity, 
inadequate fruits and vegetables consumption, obesity and hypercholesterole-
mia. The currently provided treatment by the system is not adequate. There is 
also a low awareness and lack of involvement of the population who are not 
equipped to take charge and participate fully in the organization of a formal sys-
tem of early detection of diabetes. It is therefore essential to rethink the response 
in order to strengthen the local health system with a view to effectively tackling 
diabetes. 
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