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Background: Diabetes in Sudan is real health challenge for health authorities especially optimum gly-
cemic control and complications in particular diabetic septic foot. This is study aimed to assess knowl-
edge of individuals with diabetes about self-foot care.

Methods: This is descriptive cross sectional, health facility-based study conducted in diabetes center in
Khartoum, Sudan. The study recruited 150 individuals with diabetes. Data was collected using a stan-
dardized pretested questionnaire.

Results: Among the participants 64.7% were females and 35.3% were males, 36% of the participants were
between the age of 51—60 years old. Good glycemic control (HbA1c) were achieved by 41.3% only. The
participants who had good knowledge about diabetic foot self-care were 46.7%, poor knowledge 29.3%
and moderate knowledge 24%. Good self-practice toward diabetic foot self-care was reported by 42.6%,
moderate by 36.7% and poor practice by 20.7%. The awareness and practices significantly correlated with
an increase in ages (>51 years), higher level of education, medium income, unemployment, longer
duration of diabetes > 10years, family history, controlled diabetes mellitus and education about diabetes
complications and diabetic foot care (P value < 0.05).

Conclusions: Only (46.7%) of participants address good awareness and practices about self-foot care.
Accordingly, there is a great need to provide continuous health education to the patients about diabetic

foot self-care and this knowledge-application gap must be narrowed down.

© 2019 Diabetes India. Published by Elsevier Ltd. All rights reserved.

1. Background

The prevalence of diabetes in Sudan have increased significantly
in urban areas. For example in 2016, Elamdhoun et al. have shown
that the prevalence of diabetes in urban areas in North Sudan was
19% , while the prevalence remains stable in rural areas at 2.5% [1].
This high prevalence of diabetes in Sudan was associated with high
prevalence of uncontrolled diabetes (85% of type 2 diabetes with
high HbA1c) and complications like fatty liver (50.3%), retinopathy
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and diabetic foot ulcer (DFU) [2].Importantly, the estimated global
prevalence of diabetic foot ulcer was thought to be 6.3%. There was
large variations of prevalence of diabetic foot in different conti-
nents (North America 13%, Europe 3% and in Africa about 7.2% [4].
Different factors are thought to be associated with DFU like male
gender, type 2 diabetics, older individuals, low body mass index
(LBMI), longer diabetic duration, hypertension, diabetic retinopathy
(DR), and smoking history [3]. Unfortunately, the prevalence of DFU
is thought to increase in Africa, due to high prevalence of diabetes
complications like neuropathy and peripheral vascular disease in
association with lack of adequate diabetes financial support [4].It
worth mentioning, the current global diabetic population will
double by the year 2030 to around 370 million [5,6].DFU can cause
significant distress to individuals and difficult to treat as its com-
bination of different pathological processes (vascular, neuropathy
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and hyperglycemia) [7,8]. These contributory factors co-exist in
more than 10% of patients at the time of diagnosis of T2DM [9].In
Sudan the prevalence of diabetic foot ulcer was 18.1%, and the risk
of development of diabetic foot ulcer was related to longer duration
of diabetes > 10 years [10]. In low resource setting country like
Sudan, using foot self-care behaviors, like daily inspection of feet,
professional treatment, hygiene, and proper shoes material mini-
mize the risk of foot complications [11]. This may explain why
diabetes requires a multidisciplinary approach in order to achieve
good glycaemic control and decrease complications [12]. Therefore
investment in education and patient awareness about DSU and
good foot practice may decrease the incidence of foot disease
[13,14]. Importantly, several studies showed poor foot care
knowledge among individuals with diabetes. For example, in
Malaysia 58%, had poor foot care knowledge while 61.8% had poor
diabetic foot care practice [15]. In India, 12.5% had received previous
foot care advice from healthcare professionals, and awareness of
foot care among people with diabetes is low among those attending
all levels of healthcare(mean foot care score in all three groups was
5 of a maximum of 14, which was poor) [16]. In China, 82.7% had
good foot care knowledge, 22.4% had good foot self-care practice,
and 71% had satisfactory practice score [17]. In Saudi Arabia, In
addition to lack of knowledge concerning diabetic foot disease
which is likely to dominant among male, family history and
smoking, are major risk factors for diabetic foot complications
[18,19]. Interestingly, in Germany it was shown that individuals
with type 2 diabetes who had participated in more than education
program performed significantly better self-care than patients who
had no or only one training program. Patients with a foot at risk for
the development of diabetic foot ulcer perform more adequate self-
care regarding professional assistance in foot care, but are not more
active in the self-control of the feet, shoes and socks [20]. Therefore,
the aim of this research was to assess knowledge of Sudanese in-
dividuals with diabetes about self-foot care.

2. Methodology
2.1. Study setting

Descriptive cross sectional, health facility-based study. The
study was conducted in Alamel Centre of diabetes and endocri-
nology in Khartoum, Sudan.

2.2. Inclusion criteria

Adult patients more than 18year of both genders with confirmed
diabetes mellitus, agreed to participate attending the Alamal Center
during the study period (from Ist May —30th of October 2018) were
included. Patients refused participation and Patients unable to
participate were excluded from the study.

2.3. Sample size

The sample was determined using the following formula:

SS = (z2 pq) d2) where SS is the estimated sample size; z the
standard value for 5% level of significance (z = 1.96); d, the margin
of desired error taken as 5%; p the prevalence rate of diabetes and
q=1_p. According to the prevalence of diabetes mellitus in Sudan
in 2017, the sample size = 150 participants.

2.4. Tool and materials
The data was collected through direct interview by using pre-

designed standardized questionnaire contain eight branches of
questions. The branches of awareness of the participants about

diabetes foot cares and practices were determined according to
modified score of 16 items, accordingly the knowledge and practice
grade were categorized as follow:

2.4.1. Knowledge score

The questions that assessing the knowledge of the patients
about diabetic foot self-care were 16, each question given the an-
swers (yes or no), yes indicates the knowledge of the specified item
of knowledge, accordingly the knowledge of the patient calculated
as accumulation of the correct answers as follow:

- -The participant who mentioned 12—16 correct answers rated as
good level of knowledge.

- -The participant who mentioned 8—11 correct answers rated as
moderate level of knowledge.

- The participant who mentioned <8 correct answers rated as
poor level of knowledge.

2.4.2. Practice grade

The questions that assessing the practice of the patients about
diabetic foot self-care were 17, each question given the answers
(done or not done), done response indicates practice of the speci-
fied item of practice, accordingly the practice of the patients
calculated as accumulation of their answers as follow:

- The participant with answer of 12—16 items of practice rated as
good level of practice.

- The participant with answer of 8—11 items of practice rated as
moderate level of practice.

- The patient who mentioned <8 correct answers rated as poor
level of practices.

2.5. Materials

- Using electronic sphygmomanometer, BP was measured three
times and the average was taken.

- A combined Weighing and Height scale was used to calculate
BMIL

- Glycemic control was determined based on HbA1c result.

2.6. Data analysis

Data was analyzed by using the computerized program, statis-
tical package for social science (SPSS, version 23). Results were
presented as tables and figures. Chi-square test was used for cross
tabulation at 0.05 margins of error (P value).

2.7. Ethical consent

It was obtained from SUMASRI Institutional Review Board (SIRB)
and permission from Alamal National Canter of diabetes and
endocrinology was obtained. The information was communicated
verbally. Refusal to participate in the study did not deny the patient
the appropriate management. The participants did not bear any
cost.

3. Results
3.1. Socio-demographic characteristics
This was shown in Table (1): The most common age group was

51-60 years in (36%) of the participants. Females were (64.7%)
while males were (35.3%), 68.7% of the participants were from
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Table 1

Distribution of the participants according to socio-demographic characteristics.
Socio-demographic characteristics (n = 150) N %
Age group
<30 years 7 4.7
30—40 years 19 12.7
41-50 years 22 14.7
51—-60 years 54 36.0
>60 years 48 32.0
Gender
Male 53 353
Female 97 64.7
Residence
Rural 47 313
Urban 103 68.7
Level of education
[lliterate 28 18.7
Primary 57 38.0
Secondary 11 273
University 21 14.0
Postgraduate 3 2.0
Marital status
Single 8 53
Married 124 82.7
Divorced 2 13
Widowed 16 10.7
Socioeconomic status
Low 53 353
Medium 90 60.0
High 7 47
Occupation
Working 55 36.7
Not working 95 63.3

urban areas. Regarding education level highest percentage of the
participants (38%) had primary level of education, the most of them
(82.7%) were married, moreover the highest percentage (60%) had
medium income, and the majority of the participants (63.3%) were
not working.

3.2. Type of diabetes and duration

The participants had diabetes for < 10 years were (65.3%), more
than 10 years (30.7%), while newly discovered were (4%). The ma-
jority (89.3%) had type 2 diabetes mellitus while only (10.7%) had
type 1. 31% of the participants had hypertension, hyperlipidemia
reported only in (9%) and other diseases were (4.7%).(67.3%) of the
participants had family history of diabetes mellitus (Table 2). The
participants who found it is difficult to take medication on daily
basis were (25.5%).The most common diabetes complications
complained by the participants were retinopathy (46.7%), numb-
ness and tingling (39.3%), sexual and dental problems(22%), while
only 6% complained of nephropathy.

According to HbAlc, the controlled participants were (41.3%)
and the uncontrolled were (58.7%)

Education about diabetes complications was provided for (50%)
of the patients, education on self-foot care reported by (45.3%),

Table 2

Distribution of the participants according to diabetes type and duration.
DM information N %
Duration of DM (n = 150)
Newly discovered (<1 year) 6 4.0
< = 10 years 98 66.3
>10 years 46 30.7
Type of DM (n = 150)
Type 1 16 10.7

Type 2 134 89.3

education about annual foot examination was done only for (29.3%)
and (57.3%) received education from doctors. Only 28.6% of the
participants said that they use warm water for feet washing. 46% of
the participants Referred to foot care specialist while only 28.7% of
them their Foot examined by specialists.

3.3. Knowledge and practice about diabetic foot care

The participants who had good knowledge on diabetes foot self-
care were (46.7%), poor knowledge (29.3%) and moderate knowl-
edge (24%). Good self-practice toward diabetes foot self-care was
reported by 42.6%, moderate by 36.7% and poor practice by 20.7%
(Tables 3 and 4). Statistically Significant results were found be-
tween ages > 51 years, higher level of education, medium income
and none working patients in one hand and good knowledge on the
other hand.

The association between gender and residence with knowledge
revealed statistically insignificant results (p values =0.077, 0.079
respectively). Significant results found between longer duration of
diabetes more than 10 years, family history of diabetes, HbAlc
level, provision of education of DM complications, self-foot care
and annual foot examination in one hand and good knowledge.
When Crosstabulation and chi-square test were performed to
determine if there is an association between the practice and
sociodemographic characteristics the results were statistically sig-
nificant with age group, level of education, marital status, and so-
cioeconomic status of the participants (p values=0.002,0.001,
0.016, 0.034 respectively).Statistically Significant results found be-
tween diabetes duration more than 10-year, family history of dia-
betes, control of diabetes based on HbAlc and provision of
education to diabetic patients with good practice of diabetes food
self-care (p = 0.032, 0.04,0.044,0.001 respectively) (Tables 5,6).

4. Discussion

36% of the respondents belonged to the age group of 51-60
years; females were (64.7%) while males were (35.3%). This is
comparable with a study from Saudi Arabia, in which the mean age

Table 3
Distribution of the participants according to their knowledge towards the conse-
quences of injury (n = 150).

Variables %

Yes No
Diabetic patient if injured in his feet what happen?
Infection 38.7 61.3
ulcer 18 82
difficult healing 50 50
amputation 77.3 22.7
gangrene 26 74

Table 4

Distribution of the participants according to
level of knowledge and practice about diabetes
foot self-care n = 150.

3%

Variable

Level of practice

Good 42.6
Moderate 36.7
Poor 20.7
Level of knowledge:

Good 46.7
Moderate 24
Poor 29.3
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Table 5
Crosstabulation and Chi-Square test to determine the associations between
knowledge of diabetes foot care and socio-demographic data of the participants
n=150.

Socio-demographics Knowledge (N)

Poor Moderate Good a P
Age group
<30 years 2 1 4 10.60 0.008*
30—40 years 4 1 14
41-50 years 7 7 8
51—-60 years 15 12 27
>60 years 16 15 17
Level of education
Illiterate 10 7 11 8.37 0.004*
Primary 19 17 21
Secondary 11 7 23
University 3 5 13
Postgraduate 1 0 2
Marital status
Single 2 1 5 6.86 0.015*
Married 34 32 58
Divorced 0 0 2
Widowed 8 3 5
Socioeconomic status
Low 17 10 26 8.27 0.026*
Medium 26 23 41
High 1 3 3
Occupation
Working 15 10 30 2.51 0.044*
Not working 29 26 40

* Significant (P value < 0.05.

Table 6

Crosstabulation and Chi-Square test to determine the associations between
knowledge of diabetes foot care and duration of diabetes, presence of family history,
diabetes control and participant education towards diabetes (n = 150).

Knowledge (N)

Poor  Moderate  Good %2 P
Duration of DM
Newly discovered < 1 year 1 3 2 4.07 0.028*
<= 10 years 31 23 44
>10 years 12 10 24
Family history of DM
Yes 33 24 44 1.84 0.034*
No 11 12 26
DM control (HbA1c)
Controlled 17 11 34 3.67 0.037*
Uncontrolled 27 25 36
Education about DM complications
Yes 12 19 44 13.88 0.001*
No 32 17 26
Education about Self-foot care
Yes 8 21 39 1859  0.001*
No 36 15 31
Education about Annual foot examination
Yes 5 11 28 10.72 0.001*
No 39 25 42

* Significant (P value < 0.05).

of majority of individuals with diabetes was 50.87 + 15.9 years with
arange of 20—90 years [18]. Importantly, 39.3% of participants were
complained of numbness and tingling (neuropathy) while only 5.3%
were suffered of previous DFU, while numbness was found in 47.7%
of Egyptian population [21]. It's important to screen for other dia-
betes complications especially retinopathy. Diabetic retinopathy
was regarded as one of the most common diabetes complications in
Saudi Arabia and in our study retinopathy was reported in 46.7% of
the participants [23]. Good glycemic control was reported in 41.3%,
in comparison with previous study in Sudan which showed only
15% with good glycemic control [2]. This can be attributed to the

fact that our study was conducted in specialized center with regular
follow up for patients. This still less than good glycemic control
achieved in Lebanon (64%) [22].

One of the key strategies in addressing problem of DSU is pa-
tient's education. In this study half of individuals with diabetes
received education about diabetes complications and only (45.3%)
of participants educated about diabetic foot self-care by doctors,
health educators and/or diabetic foot specialist. Health education
sessions on importance of how to conduct foot care have been held
only for less than half of patients, this can be attributed to busy
clinic and shortage of the staff. Similar problem was also reported in
India, as only 12.5% had received previous foot care advice from
healthcare professional [ 16]. Furthermore, in this study we showed
that the near half of the study's participants had good knowledge
on diabetes foot self-care, (29.3%) had poor knowledge about dia-
betic foot care while the remaining had moderate knowledge, in
spite of that, most of them were aware of the consequences of
diabetic foot injury, (77.3%) addressed their awareness about
amputation and (38.7%) about foot infection.Significant correlation
found between ages, higher level of education, medium income,
unemployment, longer duration of diabetes, family history dia-
betes, controlled diabetes mellitus and reception of education on
diabetes complication and diabetic foot self-care (P value < 0.05).
Similar result is also observed in Bangladesh, where over (50%) of
the study population was not aware of the risks of diabetic foot.
Furthermore, this study in Bangladesh also showed that poor
knowledge of the complications of diabetes was associated with
age, a low educational level and low socioeconomic status, Their
results revealed low levels of patients awareness concerning the
potential severity of diabetic foot lesion and the means of pre-
venting foot problems [24].

There is considerable variation in the patient knowledge about
diabetic foot care in the region. For instance, one study in Sudan
showed low level of knowledge, while another study in Saudi
Arabia showed good level of knowledge [25,26]. This variations can
be attributed to locations of studies in urban or rural areas,
specialist diabetes center or primary care center and also variation
in knowledge of health professionals team. Good practice toward
diabetes foot self-care was reported by (42.6%), moderate (36.7%)
and poor practice (20.7%). The factors that significantly associated
with good self-practice were the same factors that significantly
associated with good knowledge addressed above (P value < 0.05).
Similar factors were also reported in China to be associated with
poor foot self-care practice like education, duration of diabetes
mellitus, periodic inspection, and education about diabetes com-
plications [27]. It worth mentioning that regular examination of
feet by doctors can enhance the good patient foot care [28].

This study is not without limitations. The cross-sectional design
of the study may not allow for the temporal relationship. The study
cannot be generalized to the whole of Sudan as recruitment of par-
ticipants took place only in Khartoum. Despite these limitations, we
believe this study was novel and it clearly highlight the importance
of increasing knowledge and self-care about diabetic foot.

5. Conclusion

Only (46.7%) of participants address good awareness and prac-
tices about self-food care. Accordingly, there is a great need to
provide continuous health education to the patients about diabetic
foot self-care and this knowledge-application gap must be nar-
rowed down.
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