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ABSTRACT

Background: Diabetes education could contribute to the control of glycaemic status of the
patients. Objective: It was to identify the education received by the diabetic patients and its
relationship to their glycaemic indicators in diabetic care units at three hospitals in Khartoum State.
Methods: A descriptive cross section study was carried out. A sample of 251 diabetic patients who
attended for follow up was determined. An exit interview was carried out using a structured
questionnaire. The patients’ cards were reviewed for the most recent glycaemic indicators. Ethical
clearance was obtained. Chi square test was used to test the association of the provided diabetic
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indicators was insignificant.

education with the glycaemic indicators of the patients.

Results: The females and males accounted to 67.7% and 32.3% respectively. Patients in the age
group 35-65 years were 78.8% (141) and 77.3% (194) were literate. One hundred and ninety
seven (78.5%) were either pensioners or housewives. Education on physical activity, diet control,
blood glucose monitoring and foot care was received by77.7%, 86.9%, 12.4% and 45.8% of the
patients respectively. Fasting blood sugar <=110 mg/dl, post prandial blood sugar <=180mg/dl and
HBA1c < 7% were not significantly associated with receiving education, P-value > 0.05.
Conclusion: The association between receiving diabetes education and normal glycaemic

Keywords: Diabetes education; glycaemic indicators; monitoring blood glucose; foot care.

1. INTRODUCTION

Diabetes education contributes to the increase in
knowledge of the diabetic patients and positively
shifts the behaviour towards controlling the
glycaemic status [1]. Both HbA1c and body
weight reduced significantly when the patients
received frequent diabetes education [2].
Education about monitoring blood glucose,
especially fasting blood glucose is an important
factor to reduce the risk of death. Fasting blood
glucose more than 100mg/dl was associated with
the risk of death from cardiac diseases, cancer
and others [3].

Education and counselling of patients on
structured self-monitoring of blood glucose
significantly control the overall glycaemic status
and reduce the cost on diabetes care [4,5].
Generally; the comprehensive package of
diabetes education is usually include messages
about monitoring of blood glucose, physical
activities, diet control and foot care [6]. Diabetes
care units, included in the study, were located in
tertiary care hospitals in Khartoum State. It
provides comprehensive care for diabetic
patients. The care providers in the diabetes care
units are qualified educators and nutritionists
who schedule the education on regular basis.

Sudanese diabetic patients in Khartoum State
suffer from the direct drug and ambulatory costs
without significant reduction on glycaemic status
[7]. This reflects poor cost effective diabetes care
that could be due to deficient resources, and it
needs intensive education about the diabetes
control among the patient. The aim of the study
was to identify the types of education received by
the patients and the relationship of education to
the normal levels of glycaemic indicators.

2. METHODS AND MATERIALS

This was a descriptive cross section study that
carried out in diabetes care units at three

hospitals in Khartoum State: Soba University
Hospital, Military Hospital and Police Hospital.
The target population was diabetic patients
attended for follow up in the diabetic care units.
The inclusion criterion was the patient who was
attending the diabetic care units for at least one
year prior to the time of the study. A sample of
251 diabetic patients was determined by total of
eligible patients during one month duration in the
three diabetic care units. An exit interview of the
patients was carried out using structured
questionnaire. The variables for education were;
the types of education received including
monitoring of blood glucose, physical activities,
diet control and foot care. The patients’ cards
were reviewed for the most recent recorded
glycaemic indicators including fasting blood
sugar, post prandial blood sugar and glycated
haemoglobin (HBA1c). Ethical clearance was
obtained from the ethical committee in Faculty of
Medicine, University of Khartoum and from the
three hospitals™ authority. Informed consent was
signed by each patient. Data was managed by
SPSS software version 20. Descriptive statistics
were presented in tables. Chi square test was
used to test the differences between the types of
diabetic education provided in the three diabetes
care units at 95% confidence interval. Normal
levels of glycaemic indicators were computed
according to the national standard as follows:
fasting blood glucose at <=110 mg/dl, post
prandial blood sugar at <=180 mg/dl and HBA1c
at < 7%. Fisher exact test at 95% confidence
level was used to test the relationship between
receiving education and the normal levels of the
glycaemic indicators.

3. RESULTS

Most of the diabetic patients attended the three
diabetes care units were females, 170 (67.7%)
and 81(32.3%) were males [Table 1]. Most of the
patients were in the age group 35-65 years
141(78.8%) and more than three quarters were



literate and having various grades of education
194(77.3%) [Table 1]. Most of patients
197(78.5%), were not having any work; either
pensioners or housewives. Oral hypoglycaemic
drugs were used by 158(62.9%) of the patients
[Table 1].

The diabetic patients who received education
about physical activities in the three diabetes
care units accounted to 62(81.6%) in Soba
University Hospital, 60(75.9%) in Military
Hospital, and 73(76.0%) in Police Hospital P-
value 0.693 [Table 2]. More patients in Police
Hospital were significantly received education
about diet control (91.7%) compared to Military
Hospital (79.7%) and Soba University Hospital
(88.2%), P-value 0.012 [Table 2].

In Police Hospital, 28.1% patients have received
education about control of blood glucose, while
5.3% have received this education in Soba
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University Hospital and none in Military Hospital,
P-value 0.001 [Table 2]. Patients in Soba
University Hospital (59.2%) and Military Hospital
(49.4%) have received education about foot care
more significantly than those attending Police
Hospital (32.3%), P-value 0.003 [Table2].
Fasting blood sugar <=110 mg/dl was shown
among 27(19.3%) of patients who received
education compared to 23(20.7%) among those
who did not receive any education, p value >
0.05 [Table 3]. Post prandial blood sugar
<=180mg/dl was shown among 54(41.2%) of
patients received education compared to
31(33.7%) among patient who did not receive
any education, p value > 0.05 [Table 3].

HBA1c < 7% was shown among 17(32.1%) of
patients who received education compared to
11(29.7%) patients who did not receive any
education, p value > 0.05 [Table 3].

Table 1. Characteristics of diabetic patients attending three diabetes care units in Khartoum
State- Sudan (n=251)

Patients™ characteristics Frequency (%)
Sex Male 81 32.3
Female 170 67.7
20-35 Years 13 5.2
Age More than 35 -50 Years 97 38.6
More than 50 - 65 Years 101 40.2
More than 65 Years 40 15.9
llliterate 57 22.7
. Primary 111 44.2
Education levels Secondary 69 275
University and above 14 5.6
Occupation Not working 197 78.5
Working 54 21.5
Oral hypoglycaemic drugs 158 62.9
Type of treatment  Insulin of any type 93 37.1
Diet control with hypoglycaemic agent 11 4.4

Table 2. Types of education received by diabetic patients in three diabetes care units in
Khartoum State- Sudan (n=251)

Types of education Soba Military Police Total Sig*
University Hospital Hospital
Hospital n=76 n=79 n=96
Physical activities Yes 62(81.6%) 60(75.9%) 73(76.0%) 195(77.69%) P=0.693
No 14(18.4%) 19(24.1%) 23(24.0%) 56 (22.31%)
Diet control Yes 67(88.2%) 63(79.7%) 88(91.7%)  218(86.85%) P=0.012
No 9(11.8%) 16(20.3%) 8(8.3%) 33(13.15%)
Monitoring of blood Yes 4(5.3%) 0(0.0%) 27(28.1%)  31(12.35%) P=0.001
glucose No 72(94.7%) 79(100.0%)  69(71.9%) 220 (87.65%)
Foot care Yes 45(59.2%) 39(49.4%) 31(32.3%) 115(45.82%) P=0.003

No 31(40.8%) 40(50.6%)

*Chi square test

65(67.7%) 136 (54.18%)
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Table 3. Relationship between glycaemic indicators and diabetes education provided to
patients in three diabetes care units in Khartoum State- Sudan

Recorded glycaemic indicators

Patients received any education Sig. Level*

about diabetes

Yes (%) No (%)

Fasting Blood Sugar (n=251) <=110 mg/dl 27(19.3%) 23(20.7%) p value > 0.05

>110mg/dl 113(80.7%) 88(79.3%)
Post- Prandial blood sugar <=180 mg/dl 54(41.2%) 31(33.7%) p value > 0.05
(n=223)

> 180 mg/dl  77(58.8%) 61(66.3%)
HBA1c(n=90) <7% 17(32.1%) 11(29.7%) p value > 0.05

> 7% 36(67.9%) 26(70.3%)

*Fisher Exact Test
4. DISCUSSION glucose. Although the use of glucose meters is a
common practice in hospitals [9], but the patients

In this study; diabetic patients adequately suffer from the running cost of the test strips and

received education about physical activities and
diet control. Small proportions of patients have
received education about monitoring of blood
glucose and foot care. This is supported by
diabetes education in developing countries. A
study in Karachi, Pakistan revealed that diabetes
education services were adequate, where 90% of
diabetic patients received education about diet
and 70% informed about the complications of
diabetes, monitoring of blood glucose and foot
care [7].

Diabetes education about diet control, monitoring
of blood glucose and foot care is significantly
varied between diabetes care units. In diabetes
care unit located in Police hospital, more than
90% of patients significantly received education
about diet control. This unit in the Police hospital
has well developed infrastructure and
professional nutrition educators are carrying out
the education. A  professional educator
synthesizes the diabetic patients to improve the
diet plan, control body weight and control the
glycaemic status and thereafter reduces the use
of hypoglycaemic drugs [8]. However; provision
of education about diet control was shown to
reduce the fasting blood sugar significantly but
did not affect the glycated haemoglobin level
(HBA1c) [8].

Education received by the patients regarding
monitoring of blood glucose was very low in the
three diabetes units in general but significantly
high in diabetes care unit located in Police
hospital. Police hospital supported by a
pharmaceutical company that provides pocket
glucose meters at subsidized affordable cost.
Improving the access to glucose meters
motivates the patients to self-monitoring of blood

needles [10].

Almost less than half of the diabetic patients
have received education about foot care in the
three diabetes care units. The diabetes care unit
located in Soba hospital was providing education
about foot care that significantly high. Soba
hospital belongs to university of Khartoum, the
first University in Sudan which was established
since 1975. The diabetic care in Soba hospital is
provided during the clinical sessions teaching of
the medical students based on standard
management protocols including foot care. Foot
education improves the knowledge and practices
of diabetic patients and significantly prevents the
occurrence of diabetic foot ulcers [11,12]. In this
study, provision of education to diabetic patients
was insignificantly associated with normal levels
of glycaemic indicators. Studies of randomized
control trials had shown a positive effect of
education on glycaemic indicators [13] that does
not support the findings of our study.
Randomized control trials are longitudinal studies
that characterized by close monitoring of the
patients and it considers the cultures, behaviours
and attitude of the patients. Other longitudinal
studies had shown that a structured education
reduced the level of HBA1c compared to the
provision of advice alone_[14,15]. Usually the
limitation of cross section studies that, it does not
consider the history of education in relation to
patients™ culture and the standardized types and
ways of giving education. The ways and methods
of providing diabetes education affect the
perception of the audiences and yield positive or
negative outcomes.

Education of diabetic patients is also affected by
the communication skills of the educator and the



attitude of the patients [16] that affect the
adherence of the patients to the education
instructions to keep on controlling the glycaemic
status [16].

However; our study is supported by a study in
Dutch primary care that showed the insignificant
effect of education on the change of fasting and
post prandial blood glucose [17].

5. CONCLUSION

Almost two thirds of diabetic patients have
received education about physical activities.
Most of the patients have received education
about diet control. Fewer patients have received
education about monitoring of blood glucose.
Less than half of the patients have received Foot
care education. The relationship between
receiving any diabetes education and normal
glycaemic indicators was insignificant.

CONSENT

As per international standard or university
standard, patient's written consent has been
collected and preserved by the author(s).

ETHICAL APPROVAL

As per international standard or university
standard, written approval of Ethics committee
has been collected and preserved by the
author(s).

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. ADA. Association AD. Standards of
medical care in diabetes. Diabetes Care.
2010;33(S1):S11-S61.

2. Franciosi M, Lucisano G, Pellegrini F,
Cantarello A, Consoli A, Cucco L, et al.
ROSES: Role of self-monitoring of blood
glucose and intensive education in patients
with Type 2 diabetes not receiving insulin.
A pilot randomized clinical trial. Diabet
Med. 2011;28(7):789-96.

DOI: 10.1111/j.1464-5491.2011.03268.x.

3. Seshasai SRK. The Emerging Risk Factors
Collaboration. Diabetes mellitus, fasting

Balla et al.; JAMMR, 22(7): 1-6, 2017, Article no.JAMMR.34473

10.

1.

12.

glucose, and risk of cause-specific death.
N Engl J Med. 2011;364:829-41.

DOI: 10.1056/NEJM0a1008862

Polonsky WH, Fisher L, Schikman CH,
Hinnen DA, Parkin CG, Jelsovsky Z, et al.
Structured  Self-Monitoring of  Blood
Glucose Significantly Reduces A1C Levels
in Poorly Controlled, Noninsulin-Treated
Type 2 Diabetes. Results from the
Structured  Testing  Program  study.
Diabetes Care. 2011;34(2):262-267.
https://doi.org/10.2337/dc10-1732.
Sullivan SD, Dalal MR, Burke JP. The
impact of diabetes counseling and
education: Clinical and cost outcomes from
a large population of US managed care
patients with type 2 diabetes. Diabetes
Educ. 2013;39(4):523-31.

Sheikh MA, Hakeem R, Asar F, Shaikh
AH. Diabetes education and care in a
developing country: Observations from
Karachi, Pakistan. Primary Care Diabetes.
2015;9(1):48-53.

Elrayah-Eliadarous H, Yassin K, Eltom M,
Abdelrahman S, Wahlstrom R, Ostenson
CG. Direct costs for care and glycaemic
control in patients with type 2 diabetes in
Sudan. Experimental and Clinical
Endocrinology & Diabetes. 2010;
118(04):220-5.

Huang MC, Hsu CC, Wang HS, Shin SJ.
Prospective randomized controlled ftrial to
evaluate effectiveness of registered
dietitian—led diabetes management on
glycemic and diet control in a primary care
setting in Taiwan. Diabetes Care.
2010;33(2):233-9.

Scott MG, Bruns DE, Boyd JC, Sacks DB.
Tight glucose control in the intensive care
unit: are glucose meters up to the task?.
Clinical chemistry 2009;55(1):18-20.

Ong WM, Chua SS, Ng CJ. Barriers and
facilitators to self-monitoring of blood
glucose in people with type 2 diabetes
using insulin: A qualitative study. Patient
Preference and Adherence. 2014:;8:237-
46.

Kafaie P, Noorbala MT, Soheilikhah S,
Rashidi M. Evaluation of patients'
education on foot self-care status in
diabetic patients. Iranian Red Crescent
Medical Journal. 2012;14(12):829.
Saurabh S, Sarkar S, Selvaraj K, Kar SS,
Kumar SG, Roy G. Effectiveness of foot
care education among people with type 2
diabetes in rural Puducherry, India. Indian




13.

14.

15.

Journal of Endocrinology and Metabolism.
2014;18(1):106.

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.

Umpierre D, Ribeiro PA, Kramer CK,
Leitdo CB, Zucatti AT, Azevedo MJ, et al.
Physical activity advice only or structured
exercise training and association with
HbA1c levels in type 2 diabetes: a
systematic review and meta-analysis.
Jama. 2011;305(17):1790-9.

Cooke D, Bond R, Lawton J, Rankin D,
Heller S, Clark M, et al. Structured type 1

16.

17.

Balla et al.; JAMMR, 22(7): 1-6, 2017, Article no.JAMMR.34473

diabetes education delivered within
routine care. Diabetes Care. 2013;
36(2):270-2.

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.

Vermunt PWA, Milder IEJ, Wielaard F,
de Vries JHM, van Oers HAM, Westert
GP. Lifestyle Counseling for Type 2
Diabetes Risk Reduction in Dutch
Primary Care. Results of the
APHRODITE study after 05 and 15
years. Diabetes Care. 2011;34(9):1919-
1925.

https://doi.org/10.2337/dc10-2293

© 2017 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/19804




