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Abstract

Aims: To determine the prevalence and 10 years risk of type-2 diabetes mel-
litus in rural English speaking South West Cameroon. Methods: Between April
and June 2018, we conducted community screening campaigns in 6 English
speaking rural communities of Cameroon. We adapted the Finish Diabetes As-
sociation Type 2 diabetes risk assessment tool to enable us classify partici-
pants as low or high risk cases. Results: In a sample of 983 participants aged
230 years, we found 37 (3.8%) persons with type 2 diabetes (12 existing and
25 newly diagnosed) and 149 (15.1%) persons at high risk of developing di-
abetes within 10 years. We estimated that within 10 years 65 (6.9%) new cases
of diabetes will emerge from the study population. Older participants (54 - 87
years) were 2.5 times (AOR 2.5, CI: 1.0, 6.2) more likely to have diabetes com-
pared to younger (30 - 44 years) participants. The risk of developing diabetes
within 10 years was statistically significantly increased among participants
who were semi-active, older, had a high BMI, had a family history of diabetes
or had high systolic blood pressure. Conclusions: Our study identified a
brewing diabetes crisis in rural Cameroon, confirming the recent Interna-
tional Diabetes Federation warnings of an impending rural diabetes crisis in
Sub-Saharan Africa. There is therefore an urgent need for measures to avert
the situation such as expanding the urban-focused diabetes service to rural areas.
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1. Introduction

According to the 2019 International Diabetes Federation (IDF) atlas, 463.0 mil-
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lion (9.3%) adults aged 20 - 79 years were living with diabetes globally. This fig-
ure is projected to rise to 700.2 million (14.1%) by 2045. The highest proportion
(79.4%) of adults living with diabetes is found in low- and middle-income coun-
tries [1].

Before the 21st century, diabetes was rare in Africa, and seen as a disease of
the West [2] [3]. However, just like other parts of the world, since the 21st cen-
tury, Africa has been experiencing a steady rise in the prevalence of diabetes [2]
[4]. Type 2 diabetes mellitus represents 90% of all diabetes cases in Africa [5]. In
2019, there were 19 million adults living with diabetes in Africa, representing a
prevalence of 3.9% [1]. This prevalence is lower than reported in any other re-
gions of the world. However, the region has the highest proportion of undiag-
nosed cases compared to any other region of the world, with an estimated 60%
of adults currently living with diabetes unaware of their condition [1]. The high
rate of undiagnosed cases in Africa has been mainly attributed to more rural
populations with limited resources and low prioritisation of screening [1]. For
example, although 40% of the Cameroon’s population currently live in rural
areas [6], the national diabetes plan is only centred in urban areas with limited
or no resources allocated to rural areas.

With the rapid rate of urbanisation occurring in sub-Saharan Africa, it is pro-
jected that many rural areas will soon be transformed into urban areas, and this
may lead to a spike of diabetes prevalence [1] [7]. This partly explains a projec-
tion indicating a 47.5% surge in diabetes in sub-Saharan Africa by 2030, com-
pared to 18.7% increase in the rest of the world [1]. For a region still grappling
with major infectious diseases such as HIV/AIDS, tuberculosis and malaria, this
surge in diabetes will have grave consequences for its healthcare systems [4].
Presently, the proportion of all deaths due to diabetes occurring before the age of
60 in Africa is 73%, compared to 31% in Europe [1]. This shows that diabetes is
already a major burden in sub-Saharan Africa. Yet, health expenditure for di-
abetes in the sub-Saharan Africa region in 2017 represented only 1% of the total
global expenditure on diabetes [1].

Apart from lack of funding for diabetes, another major challenge facing
sub-Saharan Africa is the lack of population and context specific data on di-
abetes which can inform policy measures toward combatting the disease. This is
especially true for rural Africa, which contributes almost half of the population
in most African nations [8]. The severe underreporting of diabetes prevalence in
rural Africa and the warnings of an impending upsurge in diabetes contributed
by these rural areas demand an urgent need for prevalence approximation. This
is especially true in the English speaking regions of Cameroon.

In the present study, we conducted sensitisation and screening campaigns in 6
rural communities of the South West English speaking region of Cameroon with
objectives to: 1) estimate the prevalence of Type 2 diabetes mellitus and undiag-
nosed diabetes; 2) estimate the proportion of the study population at high risk
for developing Type 2 diabetes mellitus within 10 years; 3) identify the risk fac-

tors of Type 2 diabetes mellitus; 4) increase awareness of diabetes; and 5) follow
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up care of persons with diabetes. Results of the last two objectives will be dis-
cussed in a separate report.

2. Methods
2.1. Setting

As part of a nurse led rural diabetes intervention project co-funded by World
Diabetes Foundation and Biaka University Institute of Buea, diabetes screening
campaigns were conducted in the month of April-June 2018 in 6 rural commun-
ities (Mabeta 1 & 2, Debundscha, Idenau 1 & 2 and Sanje) in the Limbe health
district of the SWR of Cameroon.

Each of the six rural communities of about 2500 inhabitants is served by a
primary care centre managed by nurses. About 30% of the population (750
people) of each rural community is expected to be aged 30 and above [9]. Fish-
ing and agriculture are the main economic activities in these rural areas. Those
engaged in agriculture work mainly for the Cameroon Development Coopera-
tion (CDC)—a parastatal commercial agricultural organisation. Our six rural
communities included 3 CDC workers communities and 3 non-CDC workers
communities. The CDC has established health centres in each agricultural area
that provide healthcare for its workers, while non-CDC workers receive health-

care from government health centres.

2.2. Training and Screening

Firstly, we used a socially accountability-based model—ENACIER (Empower,
Negotiate, Assess, Collaborate, Intervene, Evaluate and Report) [10] to train fi-
nal year nursing students. The training which also included health centre nurses,
covered screening and management over two days. The students and nurses then
organised a series of community diabetes screening campaigns in the month of
April to June 2018.

Only adults aged > 30 years were eligible to participate in the screening. This
criterion was set to target the population at risk and maximise available re-
sources. We adapted the Finish Diabetes Risk (FINDRISC) assessment criteria to
calculate risk scores for participants [11]. Participants went through a two-stage
screening procedure. In the first stage (pre-screening), risk factors for diabetes
were assessed (see pre-screening form in supplementary file). Only participants
with a risk score of >5 were eligible for second stage screening. In the second
stage (Screening) fasting blood glucose was measured (see screening form in
supplementary file). The glucose test was conducted only for participants who
had fasted for at least 8 hours. Prior to the screening exercise, a community
awareness campaign was carried out to prepare participants. Participants were
asked to fast for at least 8 hours prior to the test.

Prior to this project, focused diabetes care was not part of the minimum
package of activities at the health centres. Hence, existing persons with diabetes

were also invited for evaluation as part of the screening campaign. The screening
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campaigns were done in the morning from door-to-door, at town hall meetings,
and at market and church gatherings.

Fasting blood glucose was measured using On Call Extra glucometers—model
OGM-191. Participants who did not fast on test days were given new appoint-
ments. Data on sex, age, body mass index, waist hip ratio, blood pressure and
family history of diabetes were also collected. Based on their adapted FINDRISC
scores, participants were classified as low or high risk for diabetes within 10
years [11]. Potential diabetes cases (defined by a fasting blood glucose of >126
mg/dl plus cardinal symptoms of diabetes) were invited for a follow up fasting

blood glucose test to confirm a diagnosis of diabetes.

2.3. Classification of Participants and Data Analyses

As shown in Table 1, at the end of the screening exercise participants were clas-
sified as follows: 1) existing Type 2 diabetics (based on existing records); 2)
newly diagnosed Type 2 diabetics (using the WHO, 2006 criteria [12]); 3) low or
high risk of developing Type 2 diabetes within 10 years (using FINDRISC [11]);
4) underweight, normal weight, overweight or obese (using the US Centre for
Disease Control, 2017 guideline [13]); and 5) centrally obese (using the WHO,
2011 guideline [14]).

Adapted from FINDRISC, the percentage of persons that will develop diabetes
within 10 years was estimated according to their screening scores as follows:
score < 10 = 1%; score of 11 - 13 = 16.7%; score of 14 - 19 = 33%; score = 20 =
50% [11]. We also grouped the study population into two: active (CDC workers)
and semi active (non-CDC workers).

Data was analysed using SPSS version 25. We evaluated the association be-

tween different groups and the prevalence of type 2 diabetes or risk for type 2

Table 1. Criteria for classifying participants*.

Characteristic

Seroeni
Patient’s medical record FBS (mg/dl) C;ecf:‘e“g BMI (kg/m?) WHR

Existing diabetes case

Newly diagnosed diabetes case

Low risk for diabetes within 10 year
High risk for diabetes within 10 years
Underweight
Normal weight
Overweight
Obese

Centrally obese

Evidence of diagnosis,
treatment and/or
confirmation by patient.

>126 (with symptoms
and confirmation test)

<14
110 - 126 =14
<18.5
18.5-24.9
25-30
>30

>9 (M); >0.85 (F)

*Informed by FINDRISC; CDC, 2017 and WHO, 2011 [11] [12] [13] [14]. FBS-Fasting Blood Sugar; BMI-Body Mass Index; WHR-Waist Hip Ratio;

M-Male; F-Female.
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diabetes using binary logistic regression. We also evaluated the sensitivity and
specificity of the adapted FINDRISC to detect diabetes at a cut off risk score of
>11 and >14. Statistical significance level for all tests was set at 0.05.

2.4. Ethical Approval

All participants’ data used for research were anonymised. Ethical clearance to
use participants’ data for research was obtained from the Cameroon South West
Regional delegation of Public Health, with written individual consent obtained
from all participants.

3. Results

The study sample included 983 participants (971 screened for diabetes and 12
known (existing) diabetics), representing 22% of the study population. The ages
of the participants ranged between 30 - 87 years, with the majority (58%) be-
tween 30 - 44 years old. There were more females (59%) than males (40.9%) and
a large proportion of the participants were overweight (35.4 %), obese (31.9%),
centrally obese (47.6) or had a family history of diabetes (54.9) (Table 2).

The total number of existing (12) or newly diagnosed (25) diabetes cases in
the study population was 37 (3.8%), with 149 (15.1%) persons at high risk of de-
veloping diabetes within 10 years (Figure 1). We estimated that 65 (6.9%) out of
the current 946 non-diabetes cases will develop diabetes within 10 years. A total
of 377 (38.4%) participants had a risk score below 11; and of the 37 diabetics, 8
had a risk score of 11 - 13 while 29 had a risk score of 214 (Figure 2).

Figure 3 shows that the Area Under the Curve (AUC) for detecting type 2 di-
abetes status using the adapted FINDRISC was 0.932 (CI: 0.904, 0.960). At a cut
off risk score > 11 the sensitivity and specificity of the adapted FINDRISC for
detecting diabetes were 100% and 73.6% respectively; while at a cut off risk score
> 14 the sensitivity and specificity were 82.2% and 86.4% respectively.

Older participants (54 - 87 years) were 2.5 times (AOR 2.5, CI: 1.0, 6.2) more
likely to have diabetes compared to younger (30 - 44 years) participants (Table 2).

There were no other associations between diabetes and other variables investigated.

Table 2. Logistic regression analysis showing association between risk factors and di-
abetes or high risk for diabetes within 10 years.

Diabetes case(s) High risk for diabetes

Risk Factor Total within 10 years
n (%) AOR! 95% CI n (%) AOR* 95% CI

Population type
Active 552 (56.2) 20 (3.6) 1.0 Ref 64 (12.0) 1.0 Ref
Semi-Active 431 (43.8) 17(3.9) 1.0 [0.5,2.0] 85(20.5)  2.4** [1.4, 4.2]
Age
30 - 44 Years 571 (58.1) 14(2.5) 1.0 Ref 35 (6.3) 1.0 Ref

44 - 54 Years 265 (27.0) 13 (4.9) 1.9 [0.9,4.3] 58(23.0) 7.7%%* [4.1, 14.7]
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Continued
54 - 87 Years 147 (15.0) 10 (6.8) 2.5% [1.0,6.2] 56 (40.9) 35.6** [16.4,77.5]
Sex
Male 402 (40.9) 15(3.7) 1.0 Ref 42 (10.9) 1.0 Ref
Female 581 (59.1) 22 (3.8) 1.0 [0.42.2] 107 (19.1) 1.0 [0.5,2.0]
BMI Classification
Normal Weight 301 (30.6) 8(2.7) 1.0 Ref 17 (5.8) 1.0 Ref
Underweight 19(1.9) 1(5.3) 0.6 [0.1,5.7] 1(5.6) 0.6 [0.1,6.1]
Overweight 348 (35.4) 13(3.7) 09 [0.1,7.7] 36(10.7) 2.3* [1.0, 5.0]
Obese 314 (31.9) 14(4.5) 09 [0.1,8.0] 95(31.7) 24.6* [10.7, 56.8]
WHR
Normal 478 (48.6) 15(3.0) 1.0 Ref 38(7.9) 1.0 Ref
Central Obesity 468 (47.6) 21 (4.3) 1.3 [0.6,3.1] 111(23.7) 6.8%** [3.8, 13.0]
Family history
of diabetes
No 406 (41.3) 12 (2.9) 1.0 Ref 12 (3.0)
Yes 540 (54.9) 25 (4.4) 1.6 [0.8,3.4] 137 (25.4) 74.3*** [29.0,190.4]
Systolic BP
<120 720 (73.2) 21(2.8) 1.0 Ref 80 (11.1) 1.0 Ref
>120 225 (22.9) 16 (6.6) 1.8 [0.7,4.5] 69(30.7) 4.27%* [2.0, 8.6]
Diastolic BP
<90 750 (76.3) 24 (3.1) 1.0 Ref 97 (12.9) 1.0 Ref
>90 194 (19.7) 13 (6.3) 1.3 [0.5,3.2] 52(26.8) 1.3 [0.6,2.8]

¥: Adjusted for all variables within model; AOR: Adjusted Odds ratio; CI: Confidence interval; *p < 0.05,
**p < 0.01, ***p < 0.001.

M Low risk of diabates in 10 years
M High risk of diabetes in 10 years

 Diagnosed with diabetes

Figure 1. Diabetes status of study population.
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Figure 2. FINRISC scores distribution for all participants and those with diabetes.
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Figure 3. Receiver operating characteristic (ROC) curve for detecting type 2 diabetes us-
ing adapted FINRISC.

The risk of developing diabetes within 10 years was statistically significantly in-
creased among participants who were semi-active, older, had a high BMI, had a
family history of diabetes or had high systolic blood pressure.

There was no statistically significant difference in age and sex between the ac-
tive population and semi-active populations. Compared to the active population,
those in the semi-active population were more likely to be overweight, centrally
obese or have a family history of diabetes (Table 3). On the other hand, blood
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Table 3. Chi-Squared analysis showing differences in the distribution of risk factors be-
tween Active and Semi-active populations.

Population
Variable P-Value
Active Semi-Active
Age 0.818
30 - 44 Years 322 (58.3) 249 (57.8)
44 - 54 Years 145 (26.3) 120 (27.8)
54 - 87 Years 85 (15.4) 62 (14.4)
Sex 0.343
Male 233 (42.2) 169 (39.2)
Female 319 (57.8) 262 (60.8)
BMI Classification 0.000
Underweight 4(0.7) 15 (3.5)
Normal Weight 149 (27.0) 152 (35.3)
Overweight 191 (34.6) 157 (36.5)
Obese 208 (37.7) 106 (24.7)
WHR 0.000
Normal 321 (58.2) 172 (40.0)
Central Obesity 231 (41.8) 258 (60.0)
Family history of diabetes 0.000
No 273 (49.5) 145 (33.6)
Yes 279 (50.5) 286 (66.4)
Systolic BP 0.061
<120 404 (73.2) 337 (78.4)
>120 148 (26.8) 93 (21.6)
Diastolic BP 0.033
<90 422 (76.4) 352 (82.1)
>90 130 (23.6) 77 (17.9)

pressure readings were higher among those in the active population, reaching

statistical significance for diastolic blood pressure.

4. Discussion

To the best of our knowledge this is the first study in Cameroon to report on the
10 years risk of diabetes prevalence. The estimated AUC of 0.932 for the adapted
FINRISC used in this study indicates it was an excellent tool. Its sensitivity and
specificity results for detecting diabetes were similar to those reported in many
other studies [15]. The observed sensitivity of 100% at a cut off risk score > 11
means it would have been sufficient for us to measure the fasting blood glucose
of 377 (38.4%) participants with a risk score > 11 to identify all the 37 diabetics
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in our study. We therefore add our voice to that of previous authors to recom-
mend the FINRISC tool as valuable and reliable in diabetes screening.

We observed a diabetes prevalence (3.8%) in our study population similar to
that (4.9%) which we previously reported in another rural English speaking
population [16]; but higher than the 2.4% overall rural estimate for the African
region reported by the IDF in 2019 [1]. However, our observed prevalence is
lower than the overall country prevalence of 5.8% reported by a recent systemat-
ic review [17] and values (7% - 10.5%) reported by other studies conducted in
the French speaking regions of Cameroon [18] [19] [20]. This difference in pre-
valence may be attributed to differences in lifestyle between the English and
French speaking contexts, or could be related to differences in the definition of
diabetes as in the studies of Napoli et al, (2010) [18] and Lissock et al (2011)
[19] where a confirmation test for diabetes was not reported with possible mis-
classification of some diabetics. Our cut off screening age of =30 years for par-
ticipants in our study could also account for differences in prevalence from other
studies which had a different or no cut off age.

Although diabetes prevalence in our population was relatively low, we ob-
served a high number of persons with high risk of developing diabetes within 10
years (15.1% of the population). If no interventions are initiated and imple-
mented, we estimated that within 10 years, 65 new cases of type 2 diabetes will
emerge in this study population, extending the overall prevalence from 3.8% to
10.7%. The IDF (2019) [1] has also predicted that there will be a 47.5% surge in
diabetes in the sub-Saharan African region by 2030.

A decade ago, it was argued that compared to urban, rural areas are less at risk
of diabetes [21]; but recent data suggest otherwise. A recent systematic review
did not find any difference in the prevalence of diabetes in urban and rural Ca-
meroon [17]. In fact, some studies in Cameroon have found a higher prevalence
of diabetes in rural compared to urban areas [19] [20]. Our current data corro-
borates these findings by demonstrating a very high proportion of individuals at
high risk of type 2 diabetes in our rural population.

It is a possibility that some reports which have showed a lower diabetes pre-
valence in rural compared to urban areas were in part masked by the relative
larger number of undiagnosed cases in rural areas. Indeed, we observed a very
high proportion (67.6%) of undiagnosed diabetes cases in our study population,
mirroring the figure (68.8%) we had previously reported in another rural popu-
lation in Cameroon [16], but higher than the 60% reported by IDF for the Afri-
can region [1]. As has been suggested by the IDF, this high rate of undiagnosed
diabetes in our rural study population could be due to limited resources and
non-prioritisation of screening. Indeed, our diabetes screening exercise leading
to the current report was the first to have been conducted in the study popula-
tion.

Apart from older age, we found no link between current diabetes in our study

population and some typical diabetes risk factors (limited physical activity,
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overweight, obesity, family history of diabetes, and hypertension). On the other
hand, all of these typical risk factors were statistically significantly associated
with the risk of developing diabetes within 10 years. These results suggest that
these typical risk factors of diabetes did not previously exist, but are now creep-
ing into this rural population.

Our active population in this study was made up of CDC agricultural workers
who perform manual labour on a daily basis compared to their semi-active
counterparts who have adopted a relatively more sedentary lifestyle. This active
population was, as expected, less likely to experience the risk factors of diabetes,
and hence, less likely to be at risk of developing diabetes within 10 years. In the
past both populations would have been very active with traditional lifestyles. As
modernisation continues to creep into this rural population, there is bound to be
changes in lifestyle even for this labour dependent active population. For exam-
ple, if the CDC continues to introduce modern agriculture mechanisation tech-
niques, these CDC workers will perform less manual labour and become less ac-
tive and prone to developing diabetes in future. Of course, there are also many
other factors that can precipitate the adoption of western life style increasing the
diabetes risk of this population such as: access to the internet and social media,
improvement of road infrastructure, allowing easy interaction between rural and
urban areas and general increase in the standard of living of this rural popula-
tion.

Given the eminent epidemiological transition for rural diabetes in Cameroon,
the challenge is for the government to empower the healthcare system and foster
collaboration with non-state actors to actively engage in preventive measures
and management of those affected. Unfortunately, the national diabetes plan in
Cameroon is only executed in urban areas with a regrettable lack of focus in ru-
ral areas. While the challenge of resources needed to provide healthcare in rural
areas is appreciated, efforts have to be made to maximise existing resources and
harness existing innovative approaches. For example, our successful award win-
ning model [22] using student nurses and nurses to champion diabetes screen-
ing, sensitisation and care in rural areas, now being funded by WDF and Biaka
University Institute of Buea in some rural communities in SW-Cameroon, could
be adapted into the national diabetes plan along with other existing innovative

approaches and rolled out.

5. Conclusion

We found a disturbing high proportion of persons with undiagnosed diabetes
and at high risk of developing diabetes within 10 years in our rural study popu-
lation, confirming the IDF recent observation that rural areas in sub-Saharan
Africa are also at risk of a devastating diabetes crises in the nearest future. In ad-
dition to advocating for more allocation of funds, the national diabetes plan in
Cameroon needs to make use of existing innovative approaches and expand the

diabetes prevention and management services to reach the rural areas.
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Appendix A
WDF16-1437/BUIB PROJECT
Form A
PRE-SCREENING FOR TYPE 2 DIABETES
HEALTH AREA: ....ceeiiieiiicrieiiieeneceeinnennanees DATE: ....cceeuireniirenirraenraneees
Decision guide

Age: <45=0, 45-54=2, 55-64=3, >64=4
BMI: <25=0, 25-299=1, =30=3
WHR: <M-0.90/F-0.80 = 0; M-0.90-0.99/F-0.80-0.85=3, >M-1/F-0.85=4
BP: Normal =0, abnormal =2
Family history of diabetes: No =0, Yes (extended family) = 3 Yes (immediate family) = 5
Eligibility for screening: <5/18=not eligible = >5/18= eligible

PN | Sex/ | Age/ | BMI/Score | WHR/ Score | BP/Score Family history of | Total Eligible for
Score | Score diabetes/score Score/19 screening
(Yes/No)

Risk Scores Adapted from FINRISC
Leke et al., 2018
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Appendix B
WDF16-1437/BUIB PROJECT
Form B
SCREENING FOR DIABETES
HEALTH AREA: ......oiiiiiiiiiiiiiiiniiiiienienssssassssssessssssssnneens DATE:....ccccceciiririrnnnniereennnes
Decision guide
FBG/RBS: <110/140mg/dl =0, 110- 126/140-200mg/dl =5, >126/200mg/dl =7
Post Screening e Total score < 14 =LR
Decision: e Total score > 14, irrespective of FBS level = HR,
e FBS 110 - 126mg/dl, irrespective of score = HR
e FBS > 126mg/dl, irrespective of score = PD (2NP FBS test required)
PN Pre- FBS/RBS Total Decision (Tick)
screening /Score Score/26 Low High | Potential diabetes case
Score risk risk (PD)
(LR) (HR) | (Needs 2" testing)
Risk Scores Adapted from FINRISC
Leke et al., 2018
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