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1. Introduction control. Both patients with type 1 (T1IDM) and type 2 diabetes
mellitus (T2DM) treated with insulin rely on SMBG for guid-
Self-monitoring of blood glucose (SMBG) provides timely ance to adjust insulin dosesto achieve desired glucose levels

information to patients with diabetes about their glycaemic without hypoglycaemia. In patients with T2DM not taking
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Table 1 - Self-management of blood glucose in patients with type 1 (T1DM) and type 2 (T2DM) in Cameroon.

T1DM T2DM Total
N=38 N=524 N =562
Ownership of glucose meter
Yes 14 (36.8) 204 (38.9) 218 (38.8)
Of those owning a glucose meter:
N 14 203 217
Number performing SMBG® 13 (92.9) 177 (87.2) 190 (87.6)
Of those performing SMBG:
Number of SMBG tests per day”
N 10 164 174
Mean (SD) 1.60 (0.84) 1.07 (0.53) 1.10 (0.56)
Time of SMBG test>4
N 13 177 190
At all meals 1(7.7) 3 (1.7) 4 (2.1)
At some meals (breakfast or lunch or dinner) 12 (92.3) 168 (94.9) 180 (94.7)
At bed time 0 (0.0) 2 (1.1) 2 (1.1)
Unknown 0 (0.0) 5 (2.8) 5 (2.6)
Frequency of SMBG testing”
N 13 177 190
Every day 3 (23.1) 40 (22.6) 43 (22.6)
Occasionally 8 (61.5) 118 (66.7) 126 (66.3)
Very occasionally 2 (15.4) 17 (9.6) 19 (10.0)
Only very occasionally 0 (0.0) 2 (1.1) 2 (1.1)
Is the cost of strips a limiting factor for regular SMBG?®
N 12 192 204
Yes 9 (75.0) 138 (71.9) 147 (72.1)

The figures represent n (%) unless otherwise stated. Variations in ‘n’ values are due to missing data for certain parameters. N: number of
patients; SD: standard deviation; SMBG: self-monitoring of blood glucose; T1DM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus.

a

b

Data missing for one patient.

Only includes patients who owned a blood glucose meter.
¢ Patients could have more than one time.

A patient may have tested several times.

insulin, SMBG can also promote self-management [1,2]. Meta-
analyses have reported moderate but statistically significant
improvements in glycosylated haemoglobin (HbAlc) levels
in patients who performed SMBG compared with those who
did not [3-5].

Despite the known benefits, encouraging SMBG is a major
healthcare challenge in developing countries such as Camer-
oon, where patients often have suboptimal glycaemic control
[6] and poor access to and affordability of medications and
tests, including HbA1lc testing [6,7]. These non-medical fac-
tors place African people with diabetes at a disadvantage
compared with their counterparts in developed countries,
potentially leading to an increased risk of complications,
poorer quality of life and increased health care costs [8,9].

The International Diabetes Management Practices Study
(IDMPS) is a fact-finding survey designed to document the
pattern of care and identify any gaps in the management of
patients with T1DM or T2DM from over 50 developing coun-
tries, in order to inform policies and practices. This report
examines the SMBG practices and its association with gly-
caemic control in a sub-sample of patients from Cameroon.

2. Methods
2.1. Study design and patients

The IDMPS is an ongoing, international, observational study
conducted in Africa, the Middle East, Latin America, Eastern
Europe, and Asia. The design of the IDMPS has already been
described [10]. Data in this report were obtained from partic-
ipants based in Cameroon who were included in wave 5 of the
IDMPS, conducted in 2011.Male and female adult patients
aged >18 years with T1DM or T2DM, diagnosed according to
the 2007 American Diabetes Association criteria [11], were
included.

2.2. Data collection and statistical analysis

Data were collected using case report forms, which were com-
pleted for each patient by a physician. The form included
questions pertaining to participants’ demographic profiles
and diabetes-relevant medical history, including HbAlc con-
trol, utilisation of SMBG and self-adjustment of insulin. In
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Table 2 — Glycaemic control in patients with type 1 (T1DM) and type 2 (T2DM) in Cameroon.

Characteristic T1DM T2DM Total
N =38 N =524 N =562
Previous HbA1lc testing
N 33 448 481
Yes 18 (54.5) 332 (74.1) 350 (72.8)
If yes:
Frequency of tests for HbAlc during previous year
N 18 310 328
0 0 (0.0) 28 (9.0) 28 (8.5)
1 15 (83.3) 238 (76.8) 253 (77.1)
2 1 (5.6) 35 (11.3) 36 (11.0)
3 2 (11.1) 6 (1.9) 8 (2.4)
4 0 (0.0) 3 (1.0) 3 (0.9)
Last measured value of HbAlc level
N 18 322 340
Mean (SD) HbA1c, % 9.21 (2.94) 8.98 (2.98) 9.00 (2.98)
HbAlc< 7% 3 (16.7) 91 (28.3) 94 (27.6)
HbAlc > 7% 15 (83.3) 231 (71.7) 246 (72.4)
HbA1c value according to the target value considered appropriate by the physician
N 18 322 340
HbAlc < target value 2 (11.1) 75 (23.3) 77 (22.6)
HbAlc > target value 16 (88.9) 247 (76.7) 263 (77.4)

Values are n (%).Variations in ‘n’ values are due to missing data for certain parameters. HbAlc: glycosylated haemoglobin; N: number of
patients; TIDM: type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus.

this analysis, self-management was defined as patients who
performed both SMBG and self-adjustment of insulin.

Qualitative data for the eligible patient population were
summarised in frequency tables, and quantitative data were
summarised using descriptive statistics. The relationship
between glycaemic control and self-management was
assessed using Fisher’s exact test. A p-value of <0.05 was con-
sidered statistically significant.

3. Results
3.1. Study population

Among the 567 patients recruited for the study within Camer-
oon, 562 met the inclusion criteria (38 patients with T1DM,;
524 patients with T2DM). The majority of patients (69.9%)
were aged between 40 and 65 years (mean + standard devia-
tion [SD] 56.4+12.0years), and resided in urban areas
(79.2%). All patients with T1DM and 183 patients with T2DM
were treated with insulin, either alone (n=114; 20.3%) or in
combination with at least one oral glucose-lowering drug
(OGLD; n = 69; 12.3%).

3.2 Self-monitoring of blood glucose (SMBG)

Less than half of the patients owned a glucose meter (36.8%
T1DM; 38.9% T2DM) and 87.6% of those who owned a meter
performed SMBG (Table 1). Among the patients who per-
formed SMBG, 66.3% performed SMBG ‘occasionally’ and only
22.6% performed SMBG daily. The cost of blood glucose strips
was considered a major barrier for performing regular SMBG
by most patients (72.1%).

3.3.  HbAlc testing

Among the 340 patients with an available HbAlc measure-
ment, 72.4% had HbAlc levels >7% (Table 2). According to
the individual HbAlc targets considered appropriate by the
treating physicians (which might be higher or lower than
7%), 77.4% of patients did not achieve their treatment target.

3.4.  Relationship  between  self-management and
attainment of HbA1c targets in patients with T2DM

Among 181 insulin-treated T2DM patients with available data,
only 22 (12.2%) were performing self-management. The asso-
ciation between attainment of HbAlc target (<7%) and self-
management was significant in T2DM patients treated with
insulin alone (n = 14, p = 0.043) but not in those treated with
insulin and at least one OGLD (n =8, p = 0.465).

4, Discussion

In Cameroon, both T1IDM and T2DM patients performed
SMBG infrequently (mainly due to economic constraints)
and glycaemic control was sub-optimal. There is evidence
supporting the principle that SMBG, when followed-up with
appropriate interpretation of the results, can empower
patients and promote self-management [1,2]. There are also
positive associations between frequency of SMBG and degree
of glucose control in both T1DM [12] and T2DM [13,14], includ-
ing patients not treated with insulin [15]. In this study less
than half of the patients from Cameroon owned a glucose
meter. Even among those who did own a meter, more than
three-quarters (77.4%) did not achieve the individual treat-
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ment targets set by their physicians. In other regions involved
in the IDMPS (Asia, Eastern Europe and Latin America), 36.4%
of T2DM patients achieved HbAlc <7% [10], whereas only
28.3% of patients in Cameroon reached this target. The infre-
quent SMBG testing with limited patient involvement might
be a contributing factor to the suboptimal glycaemic control
in Cameroon.

This analysis provides useful information to decision
makers regarding the current status of diabetes care in
developing countries such as Cameroon. Of note, there was
a statistically significant relationship demonstrating that
T2DM patients treated with insulin and who performed
self-management were more likely to attain HbAlc <7%.
Although this finding should be interpreted with caution
due to the small sample size, it highlights the importance of
SMBG and is supported by previous findings from three
meta-analyses [3-5].

In conclusion, there is low engagement with SMBG and
suboptimal glycaemic control in patients with diabetes in
Cameroon. This is partly due to poor access to glucose meters
and financial constraints preventing more frequent perfor-
mance of SMBG. Given the importance of self-management
in improving glycaemic control, there is a need to educate
payers, healthcare providers and patients in order to advocate
for better access to and affordability of self-management
tools and patient education.
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