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Abstract: Background: Patients’ satisfaction is an important source of information about outcome quality of care. The
objective was to measure satisfaction with diabetes services provided to diabetic patients attending primary care health centres
compared to specialized diabetes centres in Khartoum state, Sudan. Methods: A cross sectional study was carried targeting 712
diabetic patients randomly selected from 40 primary care health centres and three specialized diabetes centres in Khartoum
State. A structured questionnaire was used included patients’ characteristics and three point Likert scale to assess satisfaction.
Ethical approval was obtained by informed consent from the patients. Data managed by statistical package for social science
version 20. Factor analysis was carried to extract latent components of the scale. Multivariate analysis of variance tested the
difference in satisfaction between primary care health centres and specialized diabetes centres at an acceptable level of
significance less than 0.05. Results: The proportion of patients satisfied with diabetic services in primary health care centres
was significantly low compared to specialized diabetes centres, 113 (24.5%) and 145 (57.8%) respectively, P=0.001. The mean
satisfaction scores in primary care health centres and specialized diabetes centres were 1.85 + 0.23 and 2.12+ 0.33 respectively,
P=0.001. Five factors were extracted from the satisfaction scale which contributed by 56.76% to the total variance. The mean
satisfaction scores were significantly lower in primary care health centres compared to specialized diabetes centres regarding
consultation session, technical capacity and referral, information and counseling and general satisfaction. Conclusion:
Satisfaction with diabetes services was low in primary care health centres in Khartoum State. Capacity building regarding
diabetes services at primary care level is recommended.
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elements of quality of care and patients’ satisfaction [3].
Patient satisfaction with diabetes services is indirectly
assessing the quality of the health care system [4].

Globally, WHO reports the majority of the 346 million
diabetic individuals are living in low- and middle-income
countries (LMIC) [5]. In Middle East North Africa (MENA)
region, the prevalence of diabetes is 10.9% with 11.3%
projected prevalence at year 2025 [6, 7].

In Sub-Saharan African (SSA) countries, type 1 and type

1. Introduction

Patients’ satisfaction is considered an important source of
information about the quality of care as a consumer
assessment. It reflects the health plans, health systems and
the process of care, and it could be useful if carried out
following the service encounter [1, 2].

Emphasizing the role of the patients and their rights to be
exposed to information and treatment plans are important
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11 diabetes are increasing where health system has the
opportunity for reform [8, 9].

Diabetes mellitus (DM) and impaired glucose intolerance
(IGT) rates in Northern Sudan emerged as a public health
concern in 1992 when the prevalence was 3.4% and 2.9%
respectively [10]. The trend of hospital admission rates of
diabetic patients in Sudan was increasing during the last few
years [11].

World Diabetes Foundation (WDF) supported and
financed health systems with several diabetes control projects
in Sudan [12]. The support included development of
guidelines and protocols for diabetes management and
training materials for primary care level [12]. These efforts
should have an effect on patients’ satisfaction as far as it
measures the outcome of diabetes care at primary level. In
the era of diabetes epidemic and the increasing trend of the
disease in the country, health care at primary level has to be
adequate and satisfying the needs of diabetic patients. Little
evidence is available in Sudan regarding diabetic patients’
satisfaction with care at the level of primary care especially
in Khartoum State. The aim of this study was to measure the
level of satisfaction with diabetes services among diabetic
patients attending health centres (HCs) in Khartoum State
with comparison to diabetic patients attending specialized
diabetes centres (SDCs).

2. Material and Method
2.1. Study Design

This was a cross sectional descriptive study carried in
Khartoum State.

2.2. Study Site

Khartoum State consists of seven localities with a total
area of 22,736 square kilometers. It is the most populated
state in Sudan, its population is about 5,414,618 and the
growth rate is 2.66 [13].

2.3. Population and Sampling

The study population was adult diabetic males and females
attending 40 health centres (HCs), 25 governmental
(Gov.HCs) and 15 non-governmental (Non-Gov.HCs) and
three specialized diabetes centres (SDCs). The selection
criteria of the patients were; age 18 years and above and the
duration of diabetes was not less than 2 years at the time of
the study. The study included diabetic patients attended the
health centres at least twice during last six months prior to
the study. Patients with Diabetic Keto-acidosis (DKA), coma,
pregnant women and acute hypoglycemia were excluded.

There is a little literature about patients’ satisfaction in
developing countries compared to the high volume of
patients’ satisfaction researches that are published in
developed countries [14]. A study in Egypt had shown that
23.6% of diabetic patients were satisfied with primary care
[15]. This proportion was used as the anticipated value for
sample size calculation.

A ready-made Altman's Nomogram was used for sample
size calculation of the diabetic patients [16]. The anticipated
proportion of satisfaction was P1=23.6%, and the researchers
estimated an increased difference of interest at 10%, P2=33.
6%. The standard difference (SD) was calculated by the
following formula [16].

PP,

SD = -
|1> (1-p")

Where p* = P, + P, /2= 0.35, therefore; SD approximate
0.2.

Using Altman's Nomogram at the power 80%, a error =
0.05, SD =0.2, the sample size was 712 diabetic patients. The
sample size was divided according to attendance rates at the
study centres using probability proportional sampling (PPS).

2.4. Data Collection Tool and Method

A structured questionnaire was used for exit interview of
diabetic patients. It included the socioeconomic and
demographic profiles of the patients and three point Likert
scale. The scale reflected the receipt of diabetes services and
satisfaction. It was adapted from published literature to suit
local Sudanese context [17-23]. It covered satisfaction with
consultation session, technical capacity and referral,
information and counseling, insulin demonstration and
general satisfaction.

The patient questionnaire was pretested on 71 diabetic
patients attending 10% of the health centres. The data
obtained from the pretest was tested for construct and content
validity and reliability by correlations between items and
split half reliability at Cronbach's Alpha more than 0.7.
Accordingly, the questionnaire was adjusted using the
following criteria: 1) items correlations below 0.3 were
excluded, 2) items which poorly performed in reliability tests
were removed (less than 0.7), 3) negative questions were
rephrased to positive ones and 4) questions of missing values
more than 5% were removed. Therefore, the final scale of
satisfaction with diabetes services (26SDS) was reduced
from 31 to 26 items.

2.5. Data Analysis

Data managed by statistical package for social science
(SPSS) version 20, revised for missing values, consistency
and cleaned. Patients’ characteristics were presented with
descriptive statistics. Factor analysis was carried out to
investigate the dimensionality of the scale and extract the
latent components. Kaiser-Meyer-Olkin (KMO) > 0.5 and
Bartlett's Test < 0.01 were checked to satisfy factor analysis.
Eigen value >1 and coefficients above 0.3 were chosen.

Reliability of extracted factors and its contribution to the
variance were presented. Pearson correlation was carried for
the extracted components before running multivariate
analysis of variance (MANOVA). The level of significance
was chosen at less than 0.05.
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2.6. Ethical Considerations

Ethical clearances were obtained from ethical committees
in the faculty of Medicine -University of Khartoum and
Khartoum State Ministry of Health. Confidentiality of
patients’ information was maintained. Written consent was
obtained from the patients preceded by full explanation of the
study objectives, risks and benefits.

3. Results

The diabetic patients in the study had the mean age of
54.72 +10.9 years and 79.7% been in the age group 35-65
years. Female to male ratio was 2:1. Seventy seven percent of
the patients were educated. Retired or not working patients
were 71.6%. More than half of the patients (54.6%) had
monthly income ranging from 1000 to 2000 Sudanese Geneh
[Table 1].

Table 1. Characteristics of diabetic patients attending study centres, Khartoum State, Sudan 2013.

Characteristics of diabetic patients HCs (n=461) N SDCs (n=251) N Total (n=712)N (%)
20-35 Years 17 13 30 (4.2%)
Age* > 35 -65 Years 370 198 568(79.7%)
> 65 Years 74 40 114(16.0%)
Sex Male 203 81 284 (39.9%)
Female 258 170 428 (60.1%)
. Married 418 242 660 (92.7%)
Rzl i s 43 9 52 (7.3%)
Education Not educated 107 57 164 (23.0%)
Educated 354 194 548 (77.0%)
Coaan Not working 313 197 510 (71.6%)
Working 148 54 202 (28.4%)
Less than 1000 SDG 171 96 267 (37.5%)
Monthly income” 1000-2000 SDG 242 147 389 (54.6%)
More than 2000 SDG 48 8 56(7.9%)

* Mean age is 54.72 +10.9 years. Min 20 years: Max 90 years. #Expenditure /day (n=707), 40.47+18.4 SDG. Min 8 SDG: Max 150 SDG

Satisfaction with diabetes services was measured by 26
item scale (26SDS) using three point Likert Scale; 1
dissatisfied 2'= Fair 3= Satisfied. The cut-off point used for
satisfaction was 2 scores and more. The proportion of
diabetic patients who were satisfied with diabetes services in

HCs was significantly low compared to SDCs, 24.5% and
57.8% respectively, (P=0.001) [Table 2]. ANOVA test
resulted in mean satisfaction score significantly low in HCs
compared to SDCs; 1.85 + 0.23 versus 2.12 £+ 0.33
respectively, (p=0.001) [Table 2].

Table 2. Proportions of diabetic patients who are satisfied with diabetes care in study centres.

Satisfaction HCs (n= 461 patients) SDCs (n=251 patients) Test statistics™®

Satisfied 113 (24.5%) 145(57.8%) x277.818
L df2

Dissatisfied 348(75.5%) 106(42.2%) P-0.001

*ANOVA: F(1,710)= 164.489 P=0.001 partial eta = 0.19. Mean satisfaction score in HCs =1.85 + 0.23. Mean satisfaction score in SDCs = 2.12 + 0.33

Satisfaction scale of diabetic patients with diabetes care at
study centres was examined by principal component analysis
(PCA) to extract the main latent components in the scale
(factors). Five factors were extracted that contributed by
56.76% to the total variance. The five factors are:
consultation session, technical capacity and referral,

information and counseling, insulin demonstration and
general satisfaction [Table 3]. In general, all study centres,
had shown small proportions of diabetic patients satisfied
with insulin demonstration, and information and counseling
services, 13% and 14.3% respectively, [Fig 1].

Table 3. Factor analysis (FA) of satisfaction with diabetes care scale (265DS)*.

Satisfaction Scale

F1 F2 F3 F4 F5 % variance and Cronbach's Alpha

The doctor listen to me well when am complaining

The doctor is caring about my complains and my questions

The consultation time was adequate to present all my complains
The consultation time was adequate to present all my questions and queries
The doctor examine my chest and abdomen

the doctor measured my blood pressure

The doctor examined my feet

The doctor examined my fundi

The doctor referred me to care foot center

the doctor referred me to eye clinic

The doctor gave me a follow up appointment

The doctor explain to me some facts about causes of diabetes
The doctor explain to the complications of diabetes

e % variance =2.44%

0.832
gg;g Alpha =0.950
0.521
0.370
0.668 % variance =7.73%
0.750
0.638
0.693 Alpha =0.700
0.311
g;g; % variance = 11.07%
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Satisfaction Scale F1 F2 F3 F4 F5 % variance and Cronbach's Alpha
The doctor explain to me the normal and random blood sugar levels 0.661

The doctor advise me to diet plan to control my diabetes 0.660

The doctor advise me to reduce my weight to control my diabetes 0.632 Alpha = 0.858

The doctor advise me to do physical activities to control my diabetes 0.659

The doctor demonstrate to me how to store insulin 0.967 % variance =7.12%
The doctor demonstrate to me how to care for the injection sites 0.970 Alpha= 0.990

I completely trust the diabetic services in the health center 0.583

The diabetic services in the health center of high quality 0.671

The fees of diabetic services is acceptable 0.632 % variance =8.40%
The drugs usually available at each of my visits to the health center 0.607

The prices of the drugs are acceptable 0.674

The investigations are available at each of my visits to the health center 0.596 Alpha=0.732

The prices of investigations are acceptable 0.533

*Principal component analysis conducted with factor loadings > 0.3 , Varimax rotation with Kaiser normalization and Eigen value > 1.Contribution to the total
variance was 56.76%.F1: Consultation session,F2: Technical capacity and referral,F3: Information and counseling,F4: Insulin demonstration,F5: General

satisfaction.
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Fig 1. Proportion of diabetic patients satisfied with diabetes care in study
centres as per components of satisfaction scale, Khartoum State 2013.

Pearson correlations was carried prior to MANOVA and
showed adequate significant correlation between the factors
at statistical level <0.01.

Running general linear model (GLM) using MANOVA
showed significance difference between the types of study
centres with respect to the combined five factors in 26SDS.
Wilk's Lambda= 0.505, F (10, 1410) =57.34, P =0.001,
partial n> = 0.29. The model effect size was strong and
showed that 29% of the difference in total satisfaction of
diabetic patients was related to the types of the study centres.

The differences in factors of satisfaction were explained in
post hoc Univariate Tests:

1. Consultation session: satisfaction of diabetic patients in
SDCs was significantly high compared to Gov.HCs and
Non-Gov.HCs. F (2,709) = 321.52, P =0.001, partial n’
= 0.48. The mean score was higher among diabetic
patients attending the SDCs (M=10.3) compared to
Gov.HCs and Non-Gov.HCs (M=7.0 & M =8.0
respectively).

. Technical capacity and referral: satisfaction of diabetic
patients in SDCs was significantly high compared to
Gov.HCs and Non-Gov.HCs. F (2,709) = 12.99, P
=0.001, partial n> = 0.04. The mean score was higher
among diabetic patients attending the SDCs (M=13.6)

compared to Gov.HCs and Non-Gov.HCs (M=12.6 & M
=11.5 respectively).

3. Information and counseling: satisfaction of diabetic
patients in SDCs was significantly high compared to
Gov.HCs and Non-Gov.HCs. F (2,709) = 43.48, P
=0.001, partial n° = 0.11. The mean score was higher
among diabetic patients attending the SDCs (M=13.5)
compared to Gov.HCs and Non-Gov.HCs (M=11.1 & M
= 11.6 respectively).

. General satisfaction: satisfaction of diabetic patients in
SDCs was significantly high compared to Gov.HCs and
Non-Gov.HCs. F (2,709) = 8.07, P =0.001, partial n* =
0.02. The mean score was higher among diabetic
patients attending the SDCs (M=18.4) compared to
Gov.HCs and Non-Gov.HCs (M=17.3 & M=17.2
respectively).

5. Insulin demonstration: insignificant difference was
observed between types of study centres regarding
satisfaction of diabetic patients. F' (2,709) = 1.404, P
=0.246, partial n°= 0.004.

4. Discussion

The 26 items scale of satisfaction with diabetes services
(26SDS) produced five latent components of satisfaction; the
consultation session, the information and counseling, the
technical capacity and referral, the insulin demonstration and
the general satisfaction. These components contributed to
56.76% of the total variance that consistent with the
satisfaction scale of Turkish women [24]. The Turkish scale
focused on three factors; the administration and the office
procedures, the communication and the care coordination and
comprehensiveness of services [24]. Contribution to the total
variance in psychometric scales varies according to the
inherent characteristics of the scale. The 26SDS could be
generalized to all diabetic patients, males and females for
diabetes services at primary care level while the Turkish
scale was limited to women in Erzurum in Turkey making the
inherit comparison difficult. The satisfaction with diabetes
care in this study was unique, presented multi-dimensional
scale compared to satisfaction with primary care in Catalonia
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health survey [25]. The latter product was one-dimensional
scale representing a health system factor that contributed by
64% to the variance. A study in England at primary care
showed variation in contribution to the variance among the
scale factors; waiting for appointment; accessibility and
communication skills [26]. The differences in contribution to
the variance in the different studied scales could be due to the
sample size, different populations, different services and the
items in the scales.

In general, in this study, satisfaction of diabetic patients
with diabetes care in HCs was lower compared to SDCs. The
overall mean difference in satisfaction score was significantly
higher in favor of SDCs. Nineteen percent of the change in
patients’ satisfaction was due to the type of centre, partial 112
= 0.19. The health centres in Khartoum State had shown low
structural quality of care regarding diabetes services
compared to the specialized diabetes centres [27]. Structures
of health settings, receiving the required care and the proper
treatment, are factors increasing patients’ satisfaction that
vice versa reflected on adherence of the patients to treatment
and positively correlated with glycemic control [28, 29]. It
was found that high quality of primary care services was
correlated positively with self-rates of patients about their
good health [30].

In this study, the satisfaction of diabetic patients at
primary care level significantly low regarding the
consultation session, the technical capacity of medical
doctors, the information and counseling, and the general
satisfaction. In India, satisfaction with services in
community health centres, primary care centres and tribal
health settings was high [31, 32]. The generalization of the
study population in the Indian studies and inclusion of all
outpatients reflected the difference in patients’ satisfaction.
The low patients’ satisfaction in this study could be due to
the poor health centres structures [27]. In the United Arab
Emirates, the overall satisfaction with primary health care
was average regarding six domains; accessibility,
continuity, humaneness, comprehensiveness, health
education and effectiveness [33].

Emirates citizens are reflecting high socioeconomic class
attending high quality health settings in well-off country
compared to primary care setting in Khartoum State where
diabetic patients were less satisfied with services.

Satisfaction of diabetic patients regarding consultation
sessions was lower compared to a study carried in Poland
[34]. Patients’ satisfaction, adherence to self-care measures
and positive health care outcomes increased positively with
adequate consultation at the health setting [35, 36].

A small proportion of insulin dependent patients (13.0%)
out of 247 were satisfied with insulin injection techniques
and caring of injection sites that demonstrated by medical
doctors in the study centres. This is in lines with the situation
in developing countries. The injection technique survey had
shown that a small percentage of diabetic patients were
provided with education about insulin injection in China and
Pakistan [37, 38] Insulin injection demonstration is
commonly and not routinely provided by the nurses in Sudan

compared to Pakistan that commonly provided by the
physicians [37].

Insulin injection demonstration is an important technique
to ensure the effectiveness and efficiency of diabetes
treatment. In the injection technique survey, over one third of
patients did not receive any instructions about insulin
injection technique [39]. Half of diabetic patients in the
United States complained of care providers who don’t care
about their questions regarding pain and bruising as
consequences of insulin injection [40].

1. Limitations: The satisfaction scale for diabetic patients
could not be applicable for other chronic diseases at
primary care level.

2. Conclusion: Satisfaction of diabetic patients with
services in health centres was significantly low
compared to specialized diabetes centres in Khartoum
State. The consultation sessions, the technical capacity
and referral, the information and counseling, and the
general satisfaction had shown significantly low mean
scores in HCs. The proportions of diabetic patients
satisfied with insulin demonstration and information
and counseling services were low. Training of care
providers at the health centres on diabetes management,
communication  skills and  insulin  injection
demonstration is recommended.
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