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Diabetes and pre-diabetes among police
officers in Guinea-Bissau
J Lindman, K Ström, A Biague, Z J Da Silva, K Jakobsson, H Norrgren, F Månsson, and the SWEGUB CORE group

Abstract
This study has investigated the prevalence of type 2
diabetes among 1119 police officers in Guinea-Bissau.
Those with a random blood glucose (RBG) >8.0 mol/l
had HbA1c (glycated haemoglobin) testing. Diabetes
(HbA1c >6.5%) was present in 4.1%, and pre-diabetes
(HbA1c 5.7–6.5%) was present in a further 4.2%.
Factors associated with diabetes were age, weight
and ethnicity.

Introduction

In 2013, there were 19.8 million people estimated to be
living with diabetes in Africa – a prevalence of 4.8%,
though with a high inter-country variation. The absolute
number of cases was projected to increase up to 41.5
million in 2035.1 Diabetes is thus becoming a serious
public-health concern. Its prevalence in Guinea-Bissau
has previously been estimated at 3–4%.2,3 However a
recent study from Guinea-Bissau among tuberculosis
(TB) patients and controls found a lower prevalence than
expected, i.e. 2.8 and 2.1%, respectively.4 The aim of the
present study was to estimate the prevalence of diabetes
and pre-diabetes among police officers in Guinea-Bissau
and to investigate associated factors.

Patients and methods

All individuals with regular employment in the GuineaBissau police force between 1990 and 2010 were invited
to participate in an open cohort study with a focus on
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HIV infection, with regular follow up until 2011.5,6 Between 2009 and 2010 all participants attending scheduled
follow-up visits were screened for diabetes. Random
blood glucose (RBG) levels were measured using HemoCue 201+ (HemoCue AB, Ängelholm, Sweden).
Participants with RBG ≥8.0 mmol/l underwent HbA1c
(glycated haemoglobin) testing. The cut-off of 8.0 mmol/l
was chosen since the screening was performed on nonfasting individuals. For determination of HbA1c, whole
blood was stored on filter paper (HbA1c Viapost) and
later analysed using turbidimetric methodology with a
Cobas 6000 machine (Roche Diagnostics Limited, Rotkreutz, Switzerland). Diabetes was defined as an HbA1c
≥6.5% (48 mmol/mol), while an HbA1c between 5.7
and 6.4% (38–47 mmol/mol) was considered to identify
individuals with an increased risk of diabetes (prediabetes).7 Owing to the probability of extensive loss
of follow up and limited economic and administrative
resources, measuring fasting blood glucose level (FBG)
or the oral glucose tolerance test (OGTT) was deemed
not feasible. The STATA IC 13.1 statistical package (StataCorp, College Station, TX, USA) was used for logistic
regression. The study was approved by the Regional
Ethical Board in Lund, Sweden and by the Ministry of
Health, Guinea-Bissau.

Results

In total, 1119 police officers (16% women; age range
19–83 years) were screened for RBG level; of these, 108
participants had RBG ≥8.0 mmol/l and were considered
diabetes suspects. Out of these diabetes suspects, the
HbA1c results of 15 individuals confirmed that they
did not have diabetes and they were therefore excluded
from the analysis. In 13 subjects, HbA1c analysis was
performed but the blood glucose result was missing
(but was assumed to have been ≥8.0 mmol/l). Of the
106 diabetes suspects with a recorded HbA1c result,
45 individuals had an HbA1c ≥6.5% and were
considered as having diabetes, and 46 individuals had
an HbA1c between 5.7 and 6.4%, and were considered
as having pre-diabetes. The prevalence of diabetes was
4.1% and that of pre-diabetes 4.2%. Potential factors
that could influence diabetes among police officers are
presented in Table 1. Factors found to be significantly
associated with diabetes but not with pre-diabetes (data
not shown) in multivariate analysis were age, weight,
and ethnicity.
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Discussion

Using HbA1c values ≥6.5% as a definition,
we found a diabetes prevalence of 4.1%
and a pre-diabetes prevalence of 4.2%.
These results are in line with previous
estimations.2,3,4 The prevalence was similar
in men and women. As expected, the risk
increased with age and weight.
Using the HbA1c assay as a diabetes
diagnostic tool could have led us to underestimate prevalence, as numerous
studies have shown that HbA1c identifies
fewer subjects compared with FBG and
the OGTT.8 This may be related to several
factors affecting HbA1c levels such as
anaemia, haemoglobinopathies, medications, renal impairment, and ethnicity.9
Except for ethnicity, these factors were not
measured in our study. Of those with RBG
>8.0 mmol/l, 12% did not have an HbA1c
measurement available and were excluded
– this may have led to underestimation of
diabetes prevalence.
This study included police officers in a
predominantly urban setting which limits
the generalisability of our results. The
finding of a higher prevalence of diabetes
in some ethnic groups was not expected.
Further studies including individuals from
different socio-economic groups and different settings are needed to get a better
understanding of diabetes epidemiology
in Guinea-Bissau.
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Table 1. Diabetes prevalence (%), and crude (POR) and adjusted
prevalence odds ratios (aPORs) with respect to sociodemographic
factors and HIV status in 1104 police officers from Guinea-Bissau
n (%)

POR (95% CI)

aPORa (95 % CI)

Gender
Male
Female

8/180 (4.4)
37/924 (4.0)

1
0.90 (0.41–1.96)

1
0.91 (0.37–2.21)

Age
≤44
≥45

15/603 (2.49)
30/490 (6.12)

1
2.56 (1.36–4.81)***

1
2.66 (1.33–5.32)**

Education
<5
≥5

10/326 (3.07)
33/746 (4.42)

1
1.46 (0.71–3.00)

1
1.81 (0.82–4.02)

Ethnic origin
Other
Mancaha
Mandinga
Fula
Mista

13/632 (2.06)
6/117 (5.13)
8/140 (5.71)
14/177 (7.91)
3/31 (9.68)

1
2.57 (0.95–6.91)
2.89 (1.17–7.10)*
4.09 (1.89–8.87)***
5.10 (1.37–18.93)*

1
2.19 (0.80–5.98)
2.84 (1.07–7.54)*
4.17 (1.86–9.35)***
4.84 (1.25–18.8)*

Weight (kg)b
41–64
65–75
76–130

9/388 (2.32)
11/364 (3.02)
24/348 (6.90)

1
1.31 (0.54–3.20)
3.12 (1.43–6.81)***

1
1.42 (0.54–3.68)
3.40 (1.47–7.90)**

HIV status
HIV negative
HIV 1,2,Dc

38/934 (4.1)
7/169 (4.1)

1
1.02 (0.45–2.32)

NDd

Notes
a Adjusted for gender, age, education, ethnic origin, and weight (categorised
variables).
b Weight divided into tertiles based on distribution among non-diabetic individuals.
c Including 3 HIV-1 positive individuals, 3 HIV-2 positive individuals and 1 HIV1+HIV-2 dually infected individual (HIV-D).
d Not done.
*p<0.05; **p<0.01; ***p<0.001. CI, confidence interval.
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