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Research

AbstrACt
Objectives There are limited data on mortality in patients 
with type 2 diabetes mellitus (T2DM) in Sub-Saharan 
Africa. We aimed at determining the mortality rate, and 
the causes and the predictors of death in patients with 
T2DM followed as outpatients in a reference hospital in 
Cameroon.
Design Retrospective cohort study.
setting A reference hospital in Cameroon.
Participants From December 2015 to March 2016, 
patients with T2DM aged 18 years and older and who 
consulted between January 2009 and December 2014, 
were contacted directly or through their next of kin, and 
included in this study. All participants with less than 75% 
of desired data in files, those who could not be reached on 
the phone and those who refused to provide consent were 
excluded from the study. Of the 940 eligible patients, 628 
(352 men and 276 women) were included and completed 
the study, giving a response rate of 66.8%.
Outcome measures Death rate, causes of death and 
predictors of death.
results Of the 628 patients (mean age: 56.5 years; 
median diabetes duration: 3.5 years) followed up for a 
total of 2161 person-years, 54 died, giving a mortality rate 
of 2.5 per 100 person-years and a cumulative mortality 
rate of 8.6%. Acute metabolic complications (22.2%), 
cardiovascular diseases (16.7%), cancers (14.8%), 
nephropathy (14.8%) and diabetic foot syndrome (13.0%) 
were the most common causes of death. Advanced age 
(adjusted HR (aHR) 1.06, 95% CI 1.02 to 1.10; P=0.002), 
raised glycated haemoglobin (HbA1c) (aHR 1.16, 95% CI 
1.00 to 1.35; P=0.051), low blood haemoglobin (aHR 
1.06, 95% CI 1.02 to 1.10; P=0.002) and proteinuria (aHR 
2.97, 95% CI 1.40 to 6.28; P=0.004) were identified as 
independent predictors of death.
Conclusions The mortality rate in patients with T2DM is 
high in our population, with acute metabolic complications 
as the leading cause. Patients with advanced age, raised 
HbA1c, anaemia or proteinuria are at higher risk of death 
and therefore represent the target of interest to prevent 
mortality in T2DM.

IntrODuCtIOn 
Of the five million deaths attributable 
to diabetes in 2015, more than 321 100 
occurred in the African region.1 Sadly, 79.0% 
of diabetes-related deaths in Africa occur in 

persons under the age of 60 years, in sharp 
contrast to 47.3% globally.1 Reducing the 
burden of diabetes requires promotional and 
preventive activities in the general popula-
tion, timely diagnosis and effective manage-
ment strategies in persons with diabetes, and 
identification of predictors and causes of 
death for effective control.2 While there have 
been extensive studies in developed coun-
tries on the causes and predictors of death 
in persons with diabetes,3–6 data remain very 
scant in Sub-Saharan Africa (SSA). Coro-
nary heart disease, complications related to 
neuropathy, nephropathy, infections, malig-
nancies and acute metabolic complications 
are commonly reported as frequent causes 
of death in patients with diabetes.3 4 7 Using 
death registers, a study in Benghazi in Libya 
reported cardiovascular causes as the leading 
cause of death,7 while a 6-year follow-up 
study in Zimbabwe in the 1970s reported 
acute metabolic causes as the leading cause 
of death.8 Also, advanced age and poor 
glycaemic, cholesterol and blood pressure 
control are reported as being associated with 
increased mortality.9 

To design meaningful interventions aimed 
at reducing the high diabetes-related mortality 
in the African region,10 we must identify the 
major context-specific causes and predictors 

strengths and limitations of this study

 ► To the best of our knowledge, this study is the first 
over the past three decades to address long-term 
mortality in patients with type 2 diabetes in Sub-
Saharan Africa.

 ► Our study provides the major causes and predictors 
of death in type 2 diabetes, which should be targeted 
for prevention.

 ► Our study was conducted in a single and reference 
diabetes care centre; the results may not reflect 
the situation in primary care or in other reference 
centres in the country.
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of death. To the best of our knowledge, available studies 
on the causes of death and their determinants in SSA have 
been done on hospitalised patients,11 12 with mortality 
in outpatient cohorts less well investigated. However, a 
majority of patients with diabetes are managed as outpa-
tients, and it is very important to identify the various 
factors associated with mortality in this group. To bridge 
this gap, we set out to determine the mortality rate, the 
causes of death and the predictors of death in patients 
with type 2 diabetes mellitus (T2DM) being managed as 
outpatients at Douala General Hospital (DGH).

MethODs
study design, setting and participants
We carried out a retrospective cohort study at the outpa-
tient diabetes and endocrine clinic of the DGH, a univer-
sity teaching hospital located in Douala, the economic 
capital of Cameroon. The clinic is run by specialists 
in diabetes and endocrinology, who use the diabetes 
diagnostic criteria of the American Diabetes Associa-
tion (ADA),2 and classify diabetes as type 1 or type 2 
using the clinical criteria of probability. At first visits, all 
patients undergo comprehensive clinical and laboratory 
evaluation, then annually, which is aimed at screening 
for complications and comorbidities. Patients’ files are 
securely stored in the clinic’s archives and contain phone 
contacts for the patient and at least one kindred.

Inclusion criteria
The first step consisted of reviewing all patients’ files clas-
sified as having T2DM and whose first consultation was 
between January 2009 and December 2014. We retained 
hospital records that had at least 75% of required infor-
mation and contained a valid phone number. Second, all 
patients whose files were retained were contacted directly 
or through their kindred by phone calls, from December 
2015 to March 2016 (allowing for a minimum potential 
follow-up period of 12 months).

Exclusion criteria
We excluded patients who could not be reached on the 
phone after a minimum of four calls over a period of 120 

days and patients who did not consent to participate in the 
study.

Data collection and laboratory procedures
All collected data were filled in a structured data collec-
tion form. Clinical and laboratory data were retrieved 
from hospital records and included sociodemographic 
variables (age, gender, occupation and residence (urban 
or rural)), history of smoking (current smokers, past 
smokers and never smoked), physical exercise (seden-
tary, light, moderate and intense), weight, height, waist 
circumference, systolic and diastolic blood pressures, 
fasting capillary glucose, glycated haemoglobin (HbA1c), 
parameters of the lipid profile, proteinuria and other 
complications.

First, we called the contact number on the patient’s 
hospital record to ascertain whether or not the patient was 
alive. In case a patient was dead, we expressed our condo-
lences and sought for consent to participate in the study. 
The cause of death was determined by administering the 
WHO verbal autopsy instrument.13 For patients who died 
at DGH, the cause of death was further confirmed from 
hospitalisation records (13 cases) with more than 90% 
concordance rate.
Operational definitions for key variables were as follows:
1. type 2 diabetes mellitus: any patient diagnosed as such 

and confirmed by a specialist in accordance with the 
ADA guidelines2

2. hypertension: patients with a history of hypertension at 
inclusion, patients on antihypertensive drugs or pa-
tients whose systolic blood pressure was ≥140 mm Hg 
and/or diastolic ≥90 mm Hg, confirmed by the caring 
physician

3. dyslipidaemia: patients with history of dyslipidaemia 
whether on antilipidaemic drugs or not

4. causes of death: divided into the following categories, 
with their operational definitions:

 ► acute metabolic diabetic complications: any acute 
coma prior to death

 ► cardiovascular disease (CVD): any patient who died of 
diseases affecting the blood vessels and the heart

 ► nephropathy: any confirmed acute or chronic kidney 
failure or any patient who was undergoing dialysis

 ► infectious diseases: fever as major complaint, with or 
without confirmed infection prior to death

 ► diabetic foot syndrome (DFS): any diabetic ulcer to 
gangrene of the foot or any amputations prior to 
death

 ► cancers: any confirmed diagnosis of cancer prior to 
death.

statistical analysis
Data were analysed using the Statistical Package for Social 
Sciences (SPSS) V.20. Categorical variables are presented 
as proportions and continuous variables as median (IQR) 
or mean (SD), as appropriate. The mortality rate is 
expressed in person-years and the cumulative mortality 
rate in percentage. Main statistical analyses used Cox 

Figure 1 Flow chart of inclusion of participants.
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proportional hazards model and Kaplan-Meier survival 
curves. To select variables for Cox regression, associa-
tions between independent variables and death were first 
investigated using binary logistic regressions for cate-
gorical variables and Mann-Whitney U test for contin-
uous variables. Variables with significant associations 
(potential confounders) with death in unadjusted anal-
ysis were retained for Cox regression. HbA1c, which did 
not meet this criterion, was purposefully retained and 
added into the model for consistency with prior studies. 

For illustrative purposes only, we generated cumulative 
Kaplan-Meier survival curves for the entire study popu-
lation and stratified Kaplan-Meier curves for age (catego-
rised as above and below the median), HbA1c (categorised 
as above and below the median), proteinuria (catego-
rised as positive or negative) and haemoglobin (catego-
rised as above and below the median), which remained 
statistically significant after multivariate Cox regression 
analyses. Participants with missing data for any specific 
analysis were treated as missing cases and dropped from 

Table 1 Characteristics of study participants

Variables Categories Total (n=628) Male (n=352) Female (n=276) P*

Age (years) 56.5 (10.5) 57.0 (10.8) 55.9 (10.2) 0.13

DM duration at inclusion (years) 3.6 (0.5–9) 3.8 (0.5–3.7) 3.5 (0.6–9.7) 0.85

Length of follow-up (years) 3.1 (1.9–4.5) 3.0 (1.4–3.6) 3.1 (2.0–4.0) 0.21

BMI (kg/m2) 29.5 (5.3) 30.4 (5.8) 28.7 (4.8) <0.01

Waist circumference (cm) 98 (90–106) 97 (89–106) 99 (92–106) 0.06

Hip circumference (cm) 
(missing, n=71)

105 (98–114) 108.5 (100–118) 103 (97–109) <0.01

HbA1c (%) 8.6 (6.8–10.6) 9.0 (6.8–11) 8.3 (6.8–10.4) 0.69

Uric acid (mg/dL) 6.1 (1.9) 5.6 (1.7) 6.5 (2.0) <0.01

Systolic blood pressure 
(mm Hg)

139 (125–154) 139 (127–155) 139 (124–153) 0.39

Creatinine level (mg/dL) 0.96 (0.77–1.20) 0.82 (0.69–1.06) 1.06 (0.88–1.30) <0.01

Haemoglobin (g/dL) 12.8 (11.3–13.3) 13.3 (11.6–14.5) 12.8 (11.4–13.9) <0.01

Hypertension 54.8 56.5 52.8 0.20

Dyslipidaemia 25.2 28.4 21.2 0.04

Smoking Currently smoking 5.1 6.9 2.9 <0.01

Stopped smoking 20.9 31.6 7.3

Never smoked 74.0 61.5 89.8

Physical activity Sedentary 49.9 46.4 54.1 0.19

Light physical activity 26.5 26.8 26.2

Moderate physical 
activity

16.3 19.0 13.1

Intense physical 
activity

7.2 7.8 6.6

Treatment Lifestyle modification 10.5 11.1 9.8 0.94

OADs 74.2 73.3 75.4

OADs+insulin 7.0 7.1 6.9

Insulin 8.3 8.5 8.0

Complications at diagnosis None 59.4 56.5 63.0 0.10

Neuropathy 18.8 20.7 16.3

Nephropathy 3.0 3.7 2.2

Retinopathy 9.1 7.7 10.9

Cardiovascular 
diseases

6.4 8.3 4.0

Leg ulcers 3.3 3.1 3.6

Data are presented as mean (SD) for normally distributed variables and median (25th–75th percentile) for variables not normally distributed.
 *P for comparison between men and women.
BMI, body mass index; DM, diabetes mellitus; HbA1c, glycated haemoglobin; OADs, oral antidiabetic drugs.
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the analysis. A P value less than 0.05 was considered statis-
tically significant.

ethical approval and consent to participate
All participants or their carers gave verbal consent to 
participate in the study.

results
General characteristics of participants
Of the 940 records reviewed during the study period, 628 
(66.8%) were included in the study (figure 1).

Men constituted 56.1% of the population. The mean 
age was 56.5±10.5 years, with majority of the participants 
aged between 50 and 59 years. The median duration of 

Figure 2 Kaplan-Meier survival probability curves for the 
whole population.

Figure 3 Causes of death obtained by verbal autopsy. 
AMC, acute metabolic complications; CVD, cardiovascular 
disease; DFS, diabetic foot syndrome. 

Table 2 Bivariate associations between various variables 
and death

Variables HR 95% CI P

BMI 0.95 0.90 to 1.02 0.11

Duration of diabetes mellitus 
before inclusion

1.06 1.02 to 1.1 <0.01

HbA1c at inclusion 1.08 0.96 to 1.20 0.21

Waist circumference 0.98 0.96 to 1.01 0.18

Hip circumference 0.98 0.5 to 1.00 0.60

Age 1.06 1.03 to 1.09 <0.01

Uric acid 1.06 0.87 to 1.28 0.58

Creatinine (mg/dL) 1.00 0.9 to 1.01 0.29

Haemoglobin 0.84 0.74 to 0.95 <0.01

Systolic blood pressure 1.01 1.00 to 1.02 0.26

Gender

    Male 1

    Female 1.02 0.58 to 1.79 0.939

Hypertension

    No 1

    Yes 2.05 0.98 to 4.29 0.057

Residence

    Urban 1

    Rural 0.88 0.34 to 2.29 0.788

Dyslipidaemia

    No 1

    Yes 1.41 0.77 to 2.58 0.268

Proteinuria

    No 1

    Yes 2.70 1.33 to 5.46 0.006

Smoking

    Never 1.00 – 0.50*

    Stopped smoking 0.34 0.05 to 2.55 0.29

    Currently Smoked 1.17 0.00 to 1.66 0.65

Complications at diagnosis

    None 1.00 – 0.22*

    Retinopathy 0.20 0.90 to 4.44 0.10

    Neuropathy 0.57 0.23 to 1.40 0.22

    Nephropathy 0.59 0.08 to 4.58 0.62

    Cardiovascular diseases 1.16 0.47 to 2.91 0.75

Physical activity

    Sedentary 1.00 – 0.61*

    Mild 1.34 0.40 to 4.46 0.65

    Moderate 1.00 0.30 to 3.78 1.00

    Intense 0.72 0.16 to 3.19 0.70

Antidiabetic drug categories

    None 1.00 – 0.01*

    OAD 0.90 0.34 to 2.40 0.83

Continued

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-019086 on 22 F

ebruary 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


 5Foryoung JB, et al. BMJ Open 2018;8:e019086. doi:10.1136/bmjopen-2017-019086

Open Access

diabetes prior to inclusion was 43 (6–108) months and 
the median follow-up time was 37 (22.8–54.0) months. 
The median HbA1c at inclusion was 8.6% (6.8–10.6), and 
25.8% of the participants had HbA1c values less than 7.0%. 
The general characteristics of the study participants are 
summarised in table 1.

Mortality
Of the 628 patients followed up for a total of 2161 person-
years, 54 died, giving a mortality rate of 2.5 per 100 
person-years and a cumulative mortality rate of 8.6%. Men 
accounted for 55.6% of these deaths. On average, patients 
survived 6.3 years (95% CI 6.16 to 6.49), assuming they were 
all followed up for 7 years from recruitment (figure 2).

Causes and predictors of death
Acute metabolic complications, CVDs, nephropathy, cancers 
and DFS accounted for the vast majority of deaths (figure 3).

Age, hypertension, HbA1c at inclusion, duration of 
diabetes prior to inclusion, proteinuria, antidiabetic drug 
category and haemoglobin were significantly associated 
with death in unadjusted models (table 2).

After adjustment in multivariate Cox regression anal-
yses (table 3), age, HbA1c, blood haemoglobin level and 
proteinuria were independently associated with death. 
In fact, every increase of 1 year (age) and 1% HbA1c 
was associated with 6% and 16% higher mortality rates, 

respectively. Also, an increase of 1 g/dL of haemoglobin 
was associated with a 21% lower mortality rate. The pres-
ence of proteinuria was associated with 2.97 times the 
mortality rate among those with no proteinuria.

Graphical presentations for age, HbA1c, haemoglobin 
and proteinuria using stratified Kaplan-Meier survival plots 
are shown in figure 4.

DIsCussIOn
Our study shows a mortality rate of 2.5 per 100 person-years 
and a cumulative mortality rate of 8.6% in outpatients with 
T2DM. We have identified acute metabolic complications, 
CVDs, nephropathy, cancers and DFS as the most frequent 
causes of death, and we also show that older age, higher 
HbA1c, lower blood haemoglobin levels and proteinuria 
are independently associated with death in this population. 
To the best of our knowledge, this is the first study over 
the past three decades to address mortality in patients with 
T2DM managed as outpatients in SSA.

Our cumulative mortality rate is higher than the 5.1% 
reported by Fabbian et al6 in Italy after 9.8 years of follow-up. 
Although not surprising, this might be explained by the 
fact that their patients had lower average HbA1c (7.4%) 
and Italy has a better health system with better access to 
quality care. Most studies on diabetes mortality in SSA were 
conducted on admitted patients,11 12 and their results cannot 
therefore be conveniently compared with ours because of 
huge differences in study populations. However, a study 
that observed 93 Africans diagnosed with diabetes in 1971 
in Zimbabwe reported a 41% cumulative mortality after 6 
years of follow-up.8 This high mortality rate is probably more 
reflective of the very poor life expectancy of patients with 
diabetes that prevailed in SSA in the 1970s and the global 
limitations in diabetes management at that time than an 
inherent higher mortality rate in Zimbabwe.

Acute metabolic complications were the most common 
cause of deaths in our study, consistent with findings from 

Variables HR 95% CI P

    OAD and insulin 3.14 0.97 to 10.10 0.06

 Insulin 2.22 0.68 to 7.24 0.19

*P value across categories of the variable; significant p-values 
(<0.05) are indicated in bold; the reference category for each 
variable was arbitrarily attributed an OR of 1.
BMI, body mass index; HbA1c, glycated haemoglobin; OAD, oral 
antidiabetic drugs.

Table 2 Continued 

Table 3 Adjusted HRs of predictors of death from Cox regression analysis

Variable Categories Adjusted HR 95% CI P value

Age (years) 1.06 1.02 to 1.10 0.002

HbA1c 1.16 1.00 to 1.35 0.051

Haemoglobin 0.79 0.65 to 0.96 0.016

Duration of diabetes 0.99 0.93 to 1.05 0.782

Hypertension No 1

Yes 1.34 0.51 to 3.50 0.554

Proteinuria No 1

Yes 2.97 1.40 to 6.28 0.004

Diabetes drug None 1

OAD 1.83 0.23 to 14.42 0.565

OAD+insulin 5.72 0.58 to 56.72 0.136

Insulin 2.70 0.26 to 27.53 0.403

Significant p-values (<0.05) are indicated in bold. HbA1C, glycated haemoglobin; OAD, oral antidiabetic drug.
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hospitalised patients in other African countries11 12 and 
the 6-year mortality reported in the 1970s in Zimbabwe.8 
In middle-to-high income countries, however, CVDs 
accounted for most deaths.3 4 7 The consistency of acute 
metabolic complications as the most common cause of 
death in African population might be explained by simi-
larities in patients’ characteristics and in limited access 
to quality care and medications. In low-income countries 
like Cameroon, most patients are less educated, poor and 
unable to pay for medications and refills compared with 
patients in more developed countries. These culminate 
in late diagnosis, poor adherence to medications and 
prescribed regimen, and in some cases total lack of medi-
cations, which are well-established risk factors for acute 
metabolic complications.14 Furthermore, studies done in 
more developed countries make use of death registries 
with a greater proportion of persons with longer duration 

of diabetes. This discrepancy in the causes of death might 
therefore suggest that over a short follow-up time, acute 
metabolic complications account for a greater proportion 
of deaths, while CVD is the major cause in persons with 
long-standing diabetes. However, CVD as the second most 
common cause of death in our study is a clear indication 
that CVD remains a major cause of death among persons 
with diabetes. Cancers were equally reported as a cause 
of death in our study, which is consistent with previous 
studies.15 Cancer-related deaths among patients with T2DM 
are not uncommon as there is an established association 
between cancer and diabetes.16–18 Consistent with previous 
reports,15 19 nephropathy was a major cause of deaths. Simi-
larly, proteinuria, a proxy for kidney disease, was a major 
predictor of death in this study population. The non-neg-
ligible role of DFS as a cause of death in diabetes is further 
confirmed in our study.11 12

Figure 4 Kaplan-Meier survival curves stratified by median age (upper left), HbA1c (upper right), proteinuria (lower left) and 
median haemoglobin level (lower right) at inclusion. Green curves represent patients below the median age and HbA1c, with 
proteinuria, and above the median haemoglobin. Red curves represent patients above the median age and HbA1c, without 
proteinuria, and below the median haemoglobin. HbA1c, glycated haemoglobin.
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Age, proteinuria and HbA1c have been largely reported 
as independent predictors of death in other series.19–23 
This reflects the increased death risk resulting from poor 
glycaemic control, nephropathy and comorbidities that 
occur with advanced age.24 25 Lower haemoglobin level as 
an independent predictor of death is of particular impor-
tance in our population where anaemia is prevalent, and 
was recently shown to be much more frequent in patients 
with T2DM.26 Although the exact pathway by which anaemia 
contributes to death among patients with diabetes is not 
well understood, we hypothesise that anaemia might serve 
as a proxy indicator of poor health status in this population.

We are cognizant of some limitations of our study, such 
as the modest sample size, which might not have allowed 
for robust associations to be accurately assessed; a single 
recruitment, which might not allow for generalisation 
to the entire Cameroon, where such standard of care is 
almost inexistent; and finally the use of verbal autopsy to 
ascertain the cause of death, which might not have allowed 
for precise cause of death to be established. However, 
the WHO verbal autopsy tool has been shown to be reli-
able in establishing the cause of death, which was further 
validated by confirming with hospital records (more than 
90%). Despite these limitations, our study remains the most 
representative research piece on mortality in persons with 
T2DM in Cameroon specifically and SSA at large.

In conclusion, the mortality rate is high in patients 
with T2DM in our setting. Acute metabolic complica-
tions remain the major cause of death, followed by CVDs, 
nephropathy, cancers and DFS. Older age, higher levels of 
HbA1c, proteinuria and lower blood haemoglobin concen-
tration are independent predictors of death. We strongly 
recommend that healthcare providers actively work on 
preventing and managing anaemia, controlling HbA1c 
and controlling proteinuria from any cause in patients with 
T2DM in order to reduce mortality.
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