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ABSTRACT
Mozambique is located on the East Coast of Africa. In this country, obesity, poor
knowledge regarding diabetes, and a lack of awareness of the complications of dia-
betes are prevalent. Furthermore, most of the population utilizes traditional healers
for the treatment of diabetes. There are unhealthy food habits, a sedentary lifestyle in
the urban population, and increased economic growth among office-related professions,
which is one of the risk factors that cause diabetes and its complications. Currently,
no study has been conducted for patients on the effects of education in various modal-
ities of diabetes. Accordingly, there is an extreme need to educate diabetic patients
to improve their control of diabetes and to reduce its complications. Adequate med-
ical management and proper lifestyle measures should start directly at the time of
the diagnosis of diabetes, which can result in the diabetic individual living a life just
as cheerful as that of a non-diabetic person. However, this objective requires proper
counselling of the patient specifically at the time of diagnosis, which can be achieved
by well-planned educational programs that target the newly diagnosed diabetic indi-
vidual and create awareness about diabetes. In central hospital Nampula in diabetic
OPD, three education sessions were organized, at an interval of one month (baseline,
first follow up and second follow up). Each participant was evaluated in each session
regarding their BMI, blood pressure, plasma glucose, cholesterol concentrations. The
statistical analysis showed strong significantly positive correlation effects with glucose
to BMI, blood pressure, cholesterol on controlling each of these parameters. Prior to
the commencement of the baseline education session, an evaluation of the evolution
of patient knowledge regarding diabetes mellitus (the pretest) was performed. At the
end of the second follow up, a posttest was performed, which showed strong significant
increases in the knowledge of diabetes.

1 INTRODUCTION:
Background:

Worldwide The global report from the World Health Or-
ganization (WHO), published in 2016, estimated that 422
million adults live with diabetes and that the number of
diabetic patients has increased four times over in the adult
population, when compared to 108 million adults living with
diabetes in 1980. The World Health Organization has esti-
mated that the number of diabetic patients will double by
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2030. The prevalence of diabetes is increasing more rapidly
in low- and medium-income groups than in higher-income
groups, as well as in developing countries compared to Eu-
ropean countries, where there are fewer cases of diabetes.
The top six countries with the highest prevalence of dia-
betes include India, China, the USA, the UK, Brazil, and
Indonesia.

Mozambique:
Mozambique is located on the East Coast of Africa [1]

(Wikipedia, 2016). According to a 2015 report (IDF, 2015),
there are 274,700 diabetic patients in Mozambique, and
9,716 deaths have occurred there from diabetes. Mozam-
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bique is the setting for this study.

2 MATERIALS AND METHOD:
A sample of 648 participants was taken for this study. This
study was conducted on regular patients of the diabetic out-
patient department of the Central Hospital of Nampula.

The study investigated the effects of three sessions of the
diabetes education program (baseline, first follow-up and
second follow-up) on each patient at one-month intervals.
The inclusion criteria for participating in the diabetes ed-
ucation program dictated that patients should be in the
OPD, willing to participate in the education sessions and
willing to give consent to be included in the study. Partici-
pants were excluded if they had already completed three ses-
sions of education or if they lived in a district that made it
impossible for them to return within one month to the next
education session. Among the group instructors were a dia-
betologist, dietician, psychologist, physiotherapist, and dia-
betic nurse. There was a pre-test questionnaire that aimed
to assess the existing knowledge of diabetes before start-
ing the baseline education session. The same questions were
asked after the completion of the second follow-up education
session. There were various variables to assess from baseline
to second follow up education session.

The topics of education were chosen according to the local
culture, socioeconomic condition, beliefs, lifestyle, and com-
mon complications and their associated diseases to improve
the outcome of diabetes and to prevent complications.

Weight, blood pressure, and body mass index (BMI) were
taken before each session, and each patient was asked to do
an analysis before day one of the session and provide the
results of the plasma gucose and cholesterol report to be
registered by a diabetes nurse. There was an interval of one
month between each session and three educational sessions.
All of the educational sessions were verbal, demonstrated
real activity, and were made available in the Portuguese
language.

A statistical analysis was conducted. The Statistical Pro-
gram for the Social Sciences (SPSS), version 17.0, was uti-
lized.

Table 1. Correlation among variables plasma glucose and
cholestrol

1 2 3 4 5 6
1 Glucose

baseline
2 Glucose 1st FU .45**
3 Glucose 2nd FU .36** .50**
4 Cholesterol

baseline
0.02 -

0.02
-
0.05

5 Cholesterol 1st
FU

0.05 .13** 0.06 .25**

6 Cholesterol 2nd
FU

-
0.02

-
0.04

0.01 0.03 0.02

N=648 ** Correlation is significant at theP<= 0.01
level (2-tailed).

Table 2. Correlation among variables plasma glucose and
BMI

Correlations
1 2 3 4 5

Glucose
baseline
Glucose 1st
FU

.448**

Glucose 2nd
FU

.357** .500**

BMI baseline -
.260**

-
.212**

-
.116*

BMI 1st FU -
.215**

-
.253**

-
.144**

.864**

BMI 2nd FU -
.195**

-
.261**

-
.151**

.788** .898**

** Correlation is significant at the 0.01 level
(2-tailed).
* Correlation is significant at the 0.05 level
(2-tailed).

3 RESULTS:
A sample of 648 patients with diabetes mellitus, who had
participated in educational sessions regarding diabetes, was
taken for study in order to determine the effect of education
on improving outcomes in diabetes. The mean and stan-
dard deviation were calculated using plan coding, without
grouping into categories. For the evaluation of basic knowl-
edge, regarding diabetes mellitus prior to participating in
the baseline education sessions, and assessment was per-
formed of the pretest score.

The average was 2.33 (SD=2.11). For the evaluation of
knowledge gained after completing the second follow up ses-
sion of diabetes education, the assessment revealed an av-
erage posttest score of 7.34 (SD=1.43). F=3.496, p<0.001

The average systolic blood pressure baseline was 131.02
mmHg (SD=24.35 mmHg), and the average diastolic blood
pressure baseline was 71.73 mmHg (SD=14.66 mmHg). The
average systolic blood pressure at the first follow up was
121.98 mmHg (SD=22.01 mmHg) with an average dias-
tolic blood pressure at the first follow up of 68.26 mmHg
(SD=12.83 mmHg). The average systolic blood pressure at
the second follow up was 120.95 mmHg

(SD=19.95 mmHg), with an average diastolic blood pres-
sure at the second follow up of 68.79 mmHg (SD=11.33
mmHg). As seen from baseline to the second follow up, a
gradual decrease in both systolic and diastolic blood pres-
sure was observed.

Systolic pressure F =6.330 and p=< 0.001.
Diastolic blood pressure F=1.826 P=<0.5
The average body mass index (BMI) of the participants

at baseline was 26.89 kg/Miter2 (SD=5.69 kg/Miter2),
followed by an average BMI at the first follow up of
26.43 kg/Miter2 (SD=5.35 kg/Miter2), and an average
BMI at the second follow up of 26.18 kg/Miter2 (SD=5.03
kg/Miter2). This showed that a very small decrease in BMI
from baseline to the second follow up occurred. F=6.596,
P=< 0.001

The average fasting blood glucose concentration at base-
line was 10.15 mmol/dl (SD=6.00 mmol/dl), at the first fol-
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Table 3. Correlation among variables plasma glucose and systolic blood pressure.

Correlation
1 2 3 4 5 6

1 Glucose baseline
2 Glucose 1st FU .448**
3 Glucose 2nd FU .357** .500**
4 SBP baseline -.117** -.120** -.110*
5 SBP 1st FU -.171** -.145** -.131* .448**
6 SBP 2nd FU -.117* -0.078 -.139* .439** .390**
N=648 ** Correlation is significant at the P<=0.01 level

(2-tailed).
* Correlation is significant at the P<=0.05 level (2-
tailed).

Table 4. Correlation among variables plasma glucose and dystolic blood pressure.

Correlations
1 2 3 4 5 6

1 Glucose baseline
2 Glucose 1st FU .448**
3 Glucose 2nd FU .357** .500**
4 DBP baseline -.113** -0.039 -0.053
5 DBP 1st FU -0.07 -.092* -.114* .218**
6 DBP 2nd FU -0.05 -0.067 -0.119 .154** .177**
N =648 ** Correlation is significant at the P<=0.01 level (2-

tailed).

Figure 1. Pre-testand post-test score at before baseline and after second follow up.

low up 9.32 mmol/dl (SD=5.17 mmol/dl), and at the second
follow up 8.89 mmol/dl (SD=5.19 mmol/dl). Therefore, a
gradual decrease in the fasting blood glucose concentration
was observed from baseline to the second follow up. F=
2.533, P=<.001

In order to determine the response of education on the
control of blood cholesterol concentration, levels of choles-
terol were compared at baseline 4.57 mmol/l (SD=1.78
mmol/l), at the first follow up 4.70 mmol/l (SD=1.53
mmol/l), and at the second follow up 4.59 mmol/l (SD=1.38

mmol/l).F= 1.545, P=<.003
Correlation glucose with cholesterol, BMI, systolic and

diastolic blood pressure were found significate P=<.001

4 DISCUSSION:
The present study found that educational intervention was
highly effective in controlling anthropometric parameters
(BMI and blood pressure), as these had significantly de-
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creased from baseline at the second patient follow up visit.
Metabolic control (plasma glucose, cholesterol concentra-
tions) also showed a significant positive correlation amongs
variables and improvement from baseline at the second fol-
low up visit. Finally, participants also showed an improve-
ment in knowledge through diabetes education. The knowl-
edge provided by the education helped the participants
to improve and change their lifestyle, especially their di-
etary and exercise habits, their psychological adjustment
and their attitude to living with diabetes.

Similar studies have previously been performed, with
some comparable findings being reported. Newly diagnosed
diabetic patients need self–management education, as this
helps to increase their level of knowledge of diabetes and to
provide them with skills to manage their diabetes life long,
as it is a chronic condition (American Diabetes Association,
2014). A Cochrane review (Deakin, 2009) concluded that a
reduction in plasma glucose concentrations, reduced HbA1c,
reduced BMI, reduced systolic blood pressure and reduced
medication doses and increased knowledge of diabetes. A
Cochrane review (Deakin, 2009) concluded that through
group education of diabetes patients get motivated, start
adherence to treatment and understand diabetes. The study
performed by Balagopal et al. (2008) showed reduced levels
of obesity and improved dietary habits of diabetic and pre-
diabetic patients after education regarding diabetes. The
lifestyle modifications were effective in reducing a number
of the risk factors for type 2 diabetes mellitus and in im-
proving self-management of the disease.

5 CONCLUSION:
Diabetes mellitus is a chronic and progressive disease, the
prevalence of which is rapidly increasing. Uncontrolled dia-
betes mellitus may cause severe and irreversible untreatable
complications, such as cardiovascular disease, retinopathy,
nephropathy and cataract development. There is therefore
a need to control anthropometric and metabolic parameters
within an acceptable range in order to avoid the develop-
ment of complications.

Diabetes education was performed with general and spe-
cific groups of patients according to the needs of the pa-
tients, the complications of the diabetes mellitus and other
diseases associated with them. Three education sessions
were organized, at an interval of one month (baseline, first
follow up and second follow up). Each participant was eval-
uated in each session regarding their BMI, blood pres-
sure, plasma glucose, cholesterol concentrations. The sta-
tistical analysis showed strong significantly positive corre-
lation among variables effects on controlling each of these
parameters. Prior to the commencement of the baseline ed-
ucation session, an evaluation of the evolution of patient
knowledge regarding diabetes mellitus (the pretest) was per-
formed. At the end of the second follow up, a posttest was
performed, which showed strong significant increases in the
knowledge of diabetes.

There is currently a need to design a national policy and
program for diabetes education. Clinicians and health ed-

ucators should continue to reemphasize that patients with
diabetes mellitus make healthy behavioral changes in or-
der to control their diabetes and reduce the occurrence of
complications.

The limitations of this study include that some of the di-
abetic patients used traditional medications, some did not
adhere to treatment, and some were lost to follow up, all
of which can cause uncontrollable diabetes and increase the
incidence of complications. Patients were very interested in
taking medicine free of charge in a government hospital.
Limitations were also found here, such as the intermittent
non-availability of the results of blood sugar concentrations
and other biochemical results due to a lack of laboratory
reagents. Patients who lived district, distance from the hos-
pital, were not able to regularly attend three education ses-
sions. Patients were more interested in obtaining medication
than on lifestyle modification. Patients were generally from
a poor or lower income group and were unable to buy the
recommended food. It was also noted that some patients
had an insufficient economic condition to take small and
frequent meals. Some of the patients presented with a de-
layed diagnosis, with irreversible complications.

One of the strengths of this study is that patients, at the
commencement of educational sessions, were encouraged to
participate and to bring laboratory results and other ac-
tivities to the follow up sessions by reminding them that
they would receive prescription medicine at the end of the
successful completion of all the essential activities involved
in the education sessions. This encouraged patients to take
a further interest in the study, and most of these patients
then implemented the required changes in their lives and
achieved positive significant outcomes in controlling their
diabetes.
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