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ABSTRACT

Introduction: Diabetes mellitus needs medical care and education. Adherence of the diabetic
patients to education information provided at primary care level have been scantly documeneted.
Objective: To measure the adherence of diabetic patients to education information provided at
health centers.

Methods: A cross sectional study was carried out in 25 governmental health centers (Gov.HCs)
and 15 non-governmental health centers (Non-Gov.HCs). Study population was 419 adult diabetic
males /females known beneficiaries of the services in the study centers.

Patients were interviewed by structured questionnaire. Descriptive statistic presented the patients
profile, as well as the education information received by the patients and the levels of patients’
adherence. Fisher exact test at 95% confidence level used to test differences in education
information services. Adherence of patients to education information was measured by three points
Likert scale. Chi square test used to test the difference in adherence. Ethical clearance and written
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consent were obtained.
Results:

centers
Conclusions:
diabetic education information was adequate.

The mean age was 55.2+10.2 years. Males and females were 44.6% and 55.4%
respectively. Education accounted to 76.4%. Family income above 1000 Sudanese Geneh (SDG)
accounted to 64.2%. Doctors provided education information about physical activities to 64.6% and
46.2% patients in Gov.HCs and Non-Gov.HCs respectively, P-value 0.014. Diet plan received by
73.6% and 55.8% of patients in Gov.HCs and Non-Gov.HCs respectively, P-value 0.013.
Information on how to measure blood glucose at home received by 48.2% and 25.0% of patients in
Gov.HCs and Non-Gov.HCs respectively, P-value 0.002. Very few patients received information
from educators, 0.2% and 3.4% of patients in Gov.HCs and Non-Gov.HCs respectively. Foot care
education information provided to 25.3% of patients. Adherence of diabetic patients to education
information provided was adequate but does not significantly differ between the types of the health

Education information services were significantly high in Gov.HCs. Adherence of

Keywords: Education information; adherence; health centers; physical activities; foot care.

1. INTRODUCTION

Diabetes mellitus is a metabolic disease that
needs medical care, education and counseling of
the patients [1]. Diabetes education and
information could minimize and prevent the
occurrence of risk factors for developing diabetes
besides controlling the glycaemic status of
diabetic patients [1].

education information to
diabetic patients is not an easy process.
Appropriate  education contributes to the
improvement of glycaemic status of diabetic
patients [2]. As long as diabetes education
sessions are provided, the glycated haemoglobin
levels prone to be controlled and decreased [3].
Several  studies in different  countries
demonstrated the effectiveness of non-
pharmacological education  programs on
reduction of glycated haemoglobin and
cardiovascular risk factors [4]. However;
successful control of diabetic status should
consider adherence of diabetic patients to
diabetes education information [5]. In developing
countries, primary health care level confronted
with the challenges of chronic diseases
epidemics that need simple, feasible and low
cost strategies such as diabetes education [6].
Diabetes education is a cost effective tool at
primary care level for at risk population and
diabetic patients [7].

Dissemination of

Adherance of diabetic patients to education
information is not less important than adherance
to medication, both contribute to the reduction of
the devastating outcomes of diabetes [8].
Education of diabetic patients contributes
effectively to adherance to antidiabetic

medication [9]. Assessment of diabetes
education services at primary health care level is
needed to identify the strengths and weaknesses
of the education policy. Adherence of the diabetic
patients to education information as well is
needed. The objective of the study was to
measure the adherence of diabetic patients to
education information provided by medical
doctors and educators at health centers in
Khartoum State 2013.

2. MATERIALS AND METHODS

This was a descriptive cross sectional study
carried out during April- June, 2013. The study
centers were 25 governmental health centers
(Gov.HCs) and 15 non-governmental health
centers (Non-Gov. HCs). Both provide integrated
package of preventative and curative services at
the primary health care. The study population
was adult diabetic males /females, above 18
years of age. Their diabetes duration was not
less than 2 years at the time of the study.
Patients with Diabetic Ketoacidosis (DKA), coma,
pregnant women and acute hypoglycemia were
excluded from the study. The diabetic patients
were selected as known beneficiaries of the
services in the study centers and had attended
for diabetes care follow-up at least twice during
last six months prior to the study.

The following formula used for determination of
sample size of diabetic patients:

n=zpq
&

Where

n= sample size
z =the normal standard deviate



p= the prevalence of diabetes education at
primary care level. It was estimated as
50%.

= 1-p

d= the marginal error

The calculated sample size was 422 (384 plus
10% to cover factors affecting data collection)

Three of the questionnaires were misfiled
resulted in target sample size equal to 419
patients.

The sample size was divided proportionally
between the types of the health centers based on
attendance rates of diabetic patients. Study
variable were: Age, sex, education, occupation,
family income, education information services
received by the patients during the six months
prior to the time of the study and adherence of
the patients to education information. Patients
were interviewed by structured questionnaire at
the exit point of the health centers. Data was
managed by statistical package for social
science software version 20. Descriptive statistic
presented the patients profile, as well as the
education information received by the patients
and the levels of patients’ adherence.
Differences in education information services in
the two types of the health centers were tested
by Fisher exact test at 95% confidence level.
Comprehensive scores of education information
services in the two types of the health centers
were calculated and tested by online z test for
two proportions [10]. Adherence of patients to
education information was measured by three
points Likert scale; do it exactly, sometimes, not
at all. Chi square test was used to test the
difference in adherence of the patients between
the two types of health centers.

3. RESULTS

Most of the patients were in the age category 35
— 65 years (80.5%) with mean age 55.2+10.2
years. Males and females constituted 44.6% and
55.4% of the sample respectively. Education
accounted to 76.4% of the patients, two third
were not working due to retirement (69.2%) and
64.2% had their family income above 1000
Sudanese Geneh (SDG) (Tablel).

Information about physical activities and walking
was received by 64.6% and 46.2% of diabetic
patients in Gov.HCs and Non-Gov.HCs,
respectively, P= .01 (Table 2). Nutrition and diet
plan information was received by 73.6% and
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55.8% of diabetic patients in Gov.HCs and Non-
Gov.HCs respectively, P= .01 (Table 2).
Regarding Information on how to measure blood
glucose at home, it was received by 48.2% and
25.0% diabetic patients in Gov.HCs and Non-

Gov.HCs respectively, P= .02 (Table 2).
Comprehensiveness  difference  score  of
education  information  services  between

Gov.HCs and Non-Gov.HCs was shown to be
insignificant, P-value 0.06 (Table 2).

The proportions of diabetic patients who received
education by nutritionists and health visitors were
0.2% and 3.4% in in Gov.HCs and Non-Gov.HCs
respectively (Fig. 1).

Adherence of diabetic patients to education
information last six months in health centers
during clinical consultation was not significantly
different between the types of the health centers
(Table 3).

4. DISSCUSION

Most of diabetic patients in this study received
education information during clinical consultation
by doctors and very small proportion received
diabetic information from nutritionists and health
visitors. The authors used comprehensiveness
scores, a method used for quantification for
quality of services provided to patients [11].
Scoring of education information services is

reflecting the extent to which health care
providers is capable to provide education
according to standard guideline [12]. The

difference in comprehensiveness scores of the
four education information services received by
the patients was insignificant in both types of
health centers. However; Gov.HCs compared to
Non-Gov.HCs had shown high significant
proportions of patients that received education
information about physical activities, diet plan
and measuring blood glucose at home. The
diabetes education in this study is supported by a
study in Karachi, Pakistan that shown more than
70% of diabetic patients received education from
doctors and small proportions received education
from dieticians [13]. Patients received education
on dietary plans, exercise, self-blood glucose
monitoring and foot care accounted to 76.1%,
85%, 89.9% and 87.5% respectively [13]. In this
study, education information about foot care was
poorly received, almost one quarter of patients
received foot care education information at both
types of the health centers. In developed
countries more than three quarters of diabetic
patients in outpatients clinics received education



about foot care [14]. Education information about
foot care is a preventive strategy reduces the
rates of foot amputations among diabetic patients
[14]. It was shown that diabetes education had
several barriers including poor counseling
competencies and low motivation [15]. These
barriers could lead to underutilization of qualified
human resources as health visitors,

Table 1. Characteristics of diabetic patients atten
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nutrition educators and nurses, putting extra load
on the physician’s job. Diabetes education has a
significant effect on controlling the diabetic
status and has an effect on the reduction of body
weight and HBAlc [16]. Diabetes education
should be strengthen at the level of primary
health care and expanded to the non-diabetic
population [17].

ding health centers, Khartoum State, Sudan

2013 (n=419 patients)

Patients” profile Governmental health Non- governmental Total
centers health centers
(n=367) (n=52)
Age* 20-35 Years 11(3.0%) 2(3.8%) 13(3.1%)
> 35 -50 Years 107(29.2%) 14(26.9%) 121(28.9%)
>50 - 65 Years 186(50.7%) 30(57.7%) 216(51.6%)
> 65 Years 63(17.2%) 6(11.5%) 69(16.5%)
Sex Male 162(44.1%) 25(48.1%) 187(44.6%)
Female 205(55.9%) 27(51.9%) 232(55.4%)
Education llliterate 88(24.0%) 11(21.2%) 99(23.6%)
Educated 279(76.0%) 41(78.8%) 320(76.4%)
Occupation Not working 253(68.9%) 37(71.2%) 290(69.2%)
Working 114(31.1%) 15(28.8%) 129(30.8%)
Family monthly Less than 1000 SDG  128(34.9%) 22(42.3%) 150(35.8%)
income More than 1000 SDG  239(65.1%) 30(57.7%) 269(64.2%)

*mean age was 55.2+10.2

Table 2. Education information received by the diab
centers during clinical consultation, Khartoum Stat

etic patients last six months in health
e, Sudan 2013

Information received by the patients Governmental Non- governmental  Significance
(n=419) health centers health centers level

Information about physical activities and Yes 237(64.6%) 24(46.2%) P=.01

walking No 130(35.4%) 28(53.8%)

Information about nutrition and diet plan Yes 270(73.6%) 29(55.8%) pP=.01
No 97(26.4%) 23(44.2%)

Information on how to measure blood Yes 177(48.2%) 13(25.0%) P=.02

glucose at home No 190(51.8%) 39(75.0%)

Information on how to care for foot Yes 92(25.1%) 14(26.9%) P=.72
No 275(74.9%) 38(73.1%)

Comprehensiveness score * 52.9% 38.5% P=.06

*Fisher exact test; # Online z-test to compare two sample proportions

Governmental Health Centers (n=367 patients)

0.2

WYes

Ne

Fig. 1. Percentages of diabetic patients who receiv
visitors during last six months prior to this study

Non- Governmental Health Centers (n=52
patients)

34

mYes

No

ed education by nutritionists or health
in the health centers, Khartoum State,

Sudan 2013
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Table 3. Adherence of diabetic patients to educatio
health centers during clinical consultation, Kharto

n information provided last six months in
um State, Sudan 2013

¥

Adherence to education information received Type of HCs Sig level*
Gov. HCs Non-Gov.HCs
Information about physical activities Do it exactly 123(51.7%) 8(34.8%) P=.09
(n=261) Sometimes 95(39.9%) 15(65.2%)
Not at all 20(8.4%) 0(0%)
Total 238(100%) 23(100%)
Information about diet plan (n=299) Do it exactly 147(54.4%) 14(48.3%) pP=.78
Sometimes 112(41.5%) 14(48.3%)
Not at all 11(4.1%) 1(3.4%)
Total 270(100%) 29(100%)
Information on how to measure blood Do it exactly 76(42.9%) 3(23.1%) P=.30
glucose at home (n=190) Sometimes 72(40.7%) 8(61.5%)
Not at all 29(16.4%) 2(15.4%)
Total 177(100%) 13(100%)
Information on how to care for foot Do it exactly 70(76.1%) 10(71.4%) pP=.71
(n=106) Sometimes 22(23.9%) 4(28.6%)
Total 92(100%) 14(100%)

*chi square test " literate patients were significantly adhered to information about measure blood glucose at home and care for
foot; P=0.002 and P=0.015 respectively

This study had shown adequate adherence of
the patients to the education information
provided at both types of the health centers.
Although a quarter of patients received foot care
education information at both types of the health
centers, all had showed full to some adherence
to the information they received. Adequate
patients” adherence could be due to good
provider-patient communication in a context of
adequate organizational structure of the health
centers at primary health care level [18]. In this
study, the majority of patients were literate and
significantly adhered to information about
measure blood glucose at home and care for
foot. This is supported by a study in primary
health care clinic in South Africa where diabetic
patients with high education level have good
glycaemic status [19].

5. CONCLUSION AND RECOMMENDA-
TION

Diabetic patients in governmental health centers
significantly received education information by
doctors compared to non-governmental health
centers. Foot care education information was
poorly received at both types of the health
centers. Adherence of diabetic education
information was adequate. The role of
nutritionists and health visitors at primary health
care should be revised and strengthen.

ETHICAL CLEARANCE

Ethical clearance was obtained from the ethical
committees in Khartoum State Ministry of Health

and Faculty of medicine, University of Khartoum.
Benefits and risks were explained to the
patients and written consent was obtained from
each.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. ADA. Standards of medical care in
diabetes. Diabetes Care. 2011;34(1):S11-
S61.

2. Hawthorne K, Robles Y, Cannings-John R,
Edwards A. Culturally appropriate health
education for Type 2 diabetes in ethnic
minority groups: A systematic and
narrative review of randomized controlled
trials. Diabetic Medicine. 2010;27(6):613-
23.

3. Gill G, Price C, Shandu D, Dedicoat M,
Wilkinson D. An effective system of
nurse-led diabetes care in rural Africa.
Diabetic Medicine. 2008;25(5):606-11.

4, Rawal LB, Tapp RJ, Williams ED, Chan C,
Yasin S, Oldenburg B. Prevention of type 2

diabetes and its complications in
developing countries: A review.
International  Journal of  Behavioral
Medicine. 2012;19(2):121-33.

5. Alberti KGM, Zimmet P, Shaw J.
International diabetes federation: A

consensus on Type 2 diabetes prevention.
Diabetic Medicine. 2007;24(5):451-63.



10.

11.

12.

13.

Beran D, Yudkin JS. Diabetes care in sub-
Saharan Africa. The Lancet. 2006;
368(9548):1689-95.

Gillett M, Dallosso H, Dixon S, Brennan A,
Carey M, Campbell M, et al. Delivering the
diabetes education and self management
for ongoing and newly diagnosed
(DESMOND) programme for people with
newly diagnosed type 2 diabetes: Cost
effectiveness analysis. BMJ. 2010;341.
Available:http://www.bmj.com/content/bmj/
341/bmj.c4093.full.pdf

Bailey CJ, Kodack M. Patient adherence to
medication requirements for therapy of
type 2 diabetes. Int J Clin Pract. 2011;
65(3):314-22.

Brown MT, Bussell JK, editors. Medication
adherence: WHO cares?. Mayo Clinic
Proceedings. 2011;86(4):304-314.

Social Science Statistics. Z Test Calculator
for 2 Population Proportions.
Available:http://www.socscistatistics.com/t
ests/ztest/Default.aspx

Sung NJ, Suh SY, Lee DW, Ahn HY, Choi
YJ, Lee JH. Patient's assessment of
primary care of medical institutions in
South Korea by structural type. Int J Qual
Health Care. 2010;22(6):493-99.

Asche C, LaFlaur B, Conner C. A review
of diabetes treatment adherence and
the association with  clinical and
economic outcomes. Clinical Theraputics.
2011;33(1):74-106

Sheikh MA, Hakeem R, Asar F, Shaikh
AH. Diabetes education and care in a
developing country: Observations from

Balla et al.; BJIMMR, 14(1): 1-6, 2016; Article no.BJMMR.24203

14.

15.

16.

17.

18.

19.

Karachi, Pakistan. Primary Care Diabetes.
2015;9(1):48-53.

De Berardis G, Pellegrini F, Franciosi M,
Belfiglio M, Di Nardo B, Greenfield S, et al.
Physician attitudes toward foot care
education and foot examination and their
correlation with patient practice. Diabetes
Care. 2004;27(1):286-7.

Jansink R, Braspenning J, van der
Weijden T, Elwyn G, Grol R. Primary care
nurses struggle with lifestyle counseling in
diabetes care: A qualitative analysis. BMC
family practice 2010;11(1):41.
Available:http://www.biomedcentral.com/1
471-2296/11/41/

North SL, Palmer GA. Outcome analysis of
hemoglobin Alc, weight, and blood
pressure in a VA diabetes education
program. Journal of Nutrition Education
and Behavior. 2015;47(1):28-35.

Hwee J, Cauch-Dudek K, Victor JC, Ng R,
Shah BR. Utilization of diabetes education
centres in Ontario by people without
diabetes. Canadian Journal of Diabetes.
2014;38(3):186-90.

Sanchez |. Implementation of a diabetes
self-management education program in
primary care for adults using shared
medical appointments. The Diabetes
Educator. 2011;37(3):381-91.

Van de Sande M, Dippenaar H, Rutten G.
The relationship between patient education
and glycaemic control in a South African
township. Prim Care Diabetes.
2008;2(2):105.

© 2016 Balla et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/13452




