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Foot ulceration is a serious problem among people with
diabetes. This study assessed the knowledge, attitude,
and practice of 483 people with diabetes with regard to
the prevention of diabetic foot ulcers (DFUs). Data were
collected using a valid and reliable questionnaire, and
logistic regression was carried out to predict the effect
of statistically significant independent variables on the
scores of dependent variables. A significant association
was found between knowledge and attitude about DFU
prevention. Individuals who were unmarried were more
likely to have higher knowledge scores than those who
were married, and those who had university and second-
ary education weremore likely to have higher attitude and
practice scores than other groups. Overall, however, only
a small percentage of study participants achieved high
scores for knowledge, practice, and attitude in this study.

According to the International Diabetes Federation, the
number of people with diabetes worldwide is expected to
increase from 451 million in 2017 to 693 million in 2045
(1). Moreover, diabetes statistics in the Middle East are
extremely concerning, with the number of people with
diabetes likely to increase by 96.2% by 2035 (2). Diabetic
foot ulcers (DFUs) are one of the most common complica-
tions in hospitals and a serious risk for people with diabe-
tes (3). DFUs are considered an important and serious
problem that can lead to prolonged treatment and worse
(e.g., gangrene of the lower limb) if appropriate strategies
and care are not implemented to prevent them (4).

Twenty percent of people with diabetes will develop a
DFU, and an estimated 15% of those who do will even-
tually require amputation (5). A Malaysian study

involving hospitalized patients with diabetic foot prob-
lems showed that the prevalence of amputation in these
patients was 88.7%, including both minor and major
amputations (6). In another study in Bahrain, people
with diabetes were found to be 25 times more likely
than those without diabetes to have a limb amputated,
and people with diabetes accounted for up to 70% of all
leg amputations (7). Every 30 seconds, a limb is ampu-
tated somewhere in the world because of diabetes (7).

Knowledge, attitude, and practice (KAP) are important
factors in diabetic foot management and, collectively,
may serve as a gauge to determine an individuals’ likeli-
hood of carrying out recommended foot care (8). KAP

KEY POINTS

Knowledge, attitude, and practice are important deter-
mining factors in the successful prevention and man-
agement of diabetic foot ulcers (DFUs). However, few
studies have assessed these factors.

» This study showed that there are, overall, low lev-
els of necessary knowledge, favorable attitude,
and recommended practice related to preventing
DFUs among people with diabetes.

» Unmarried respondents are more likely to have
high knowledge, individuals who are 40–49 years
of age are less likely to have positive attitudes,
and people who have finished secondary school
are more likely to practice prevention and have a
favorable attitude.
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in diabetes are directly related to self-management and
linked to actual and target health outcomes (9). Previous
studies that assessed the KAP of people with diabetes
showed generally poor scores on these factors. These stud-
ies concluded that periodically assessing and improving
patients’ levels of KAP is important to facilitate the effec-
tive control of diabetes and its complications (10–12).
Developing the appropriate skills and performing self-care
tasks take time, and having an appropriate level of self-
care knowledge is crucial to reduce rates of diabetes and
its complications, including foot problems (12).

Increased KAP in people with diabetes is a key element
in preventive foot care (13) and can help to prevent
50–86% of DFUs (14). However, few recent studies
have evaluated levels of knowledge and/or attitude
and/or practice of diabetes self-care regarding foot
ulcers (15). Low levels of KAP among people with dia-
betes, in combination with the increase in numbers of
people with diabetes, has led to an increase in the number
of patients with DFUs (16). A systematic review showed
that the global prevalence of DFUs has risen from 3 to
23% (17). People in low-income countries have a 30%
higher risk than people from higher-income countries
(18,19). Furthermore, after 3 years, the mortality rate for
people who have had a limb amputated is�50% (18,19).

In addition, low levels of KAP can lead to poor decisions
by people with diabetes with regard to the immediate
treatment of foot problems, which in turn can lead to pro-
gressing of DFUs from minor to major and then to ampu-
tation (20). However, there is little evidence that having
knowledge and skill and performing regular self-care
leads to earlier medical examination of DFUs (21). Thus,
preventing DFUs from developing in people with risk fac-
tors is crucial, especially given that DFUs occur in>80%
of such cases, often leading to amputation (21).

A few studies have focused on KAP related to preven-
tion of DFUs among people with diabetes in the Middle
East in general and in Palestine in particular. However,
there is a lack of up-to-date KAP research in this area.
Hence, the primary objective of this study was to assess
the current levels of KAP with regard to the prevention
of DFUs among people with diabetes who were treated
at government hospitals in the West Bank of Palestine.

Research Design and Methods

Study Design

The was a descriptive cross-sectional study conducted
between March to May 2021 in Palestinian government
hospitals among 483 Palestinian patients with diabetes.

Instrument/Questionnaire

A validated KAP questionnaire on diabetic foot care in
the prevention of DFUs was used (22). The question-
naire consists of two broad sections. Section A collects
patients’ demographic information, and section B com-
prises 25 questions about KAP, including 10 questions
to assess the knowledge, five to assess attitude, and 10
to assess foot care practice. Some of these questions are
open-ended to allow for detailed responses, whereas
others are writing in a close-ended yes-or-no format.
One point is given for each positive answer, whereas no
point is given for negative answers.

To evaluate questionnaire responses, we used the aver-
age score as the cut-off. A person’s knowledge level was
considered good if the score in that section was $8, sat-
isfactory with a score of 4–7, and poor with a score #3.
A person’s attitude was deemed favorable with a score
$4 or unfavorable with a score#3. A person’s foot care
practices were deemed good with a score$8, satisfac-
tory with a scores of 4–7, and poor with a score #3
(22). Consent to use this questionnaire was obtained from
its developers (22). The questionnaire was tested for
internal consistency with a Cronbach a of 0.770 (22).

In this study, face validity was assessed by administering
the questionnaire to experts and people with diabetes and
noting their comments, suggestions, and changes, revising
as necessary. Furthermore, a pre-test was given to 10% of
the study sample and used for reliability analysis. The
Cronbach a was 0.799 for the knowledge scale, 0.841 for
the attitude scale, and 0.716 for the practice scale. The
overall Cronbach a for KAP was 0.845. Moreover, the
KAP questionnaire was evaluated by a panel of six experts,
and the result for content validity was 0.812. Ethical
approval was obtained from the Palestinian Ministry of
Health (reference number 216/966/2021).

Data Analysis

Data were analyzed using SPSS, v. 24.0, statistical soft-
ware. Depending on the objectives of the current study,
descriptive statistics, the x2 test, and logistic regression
were used, as appropriate. All tests were estimated to
be two-sided, and statistical significance was set at
P <0.05. A P value <0.25 was selected for the logistic
regression (23).

Results

Sociodemographic Characteristics of Respondents

As shown in Table 1, the mean age of respondents
was 49.91 ± 9.982 years, and the largest percentage
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of respondents (n = 168 [38.5%]) fell into the age-
group of 50–59 years. A total of 279 respondents
(57.8%) were female, and 298 (61.7%) were
married.

Levels of KAP Regarding Prevention of DFUs

Table 2 shows that the majority of respondents (n =
332 [68.7%]) had satisfactory knowledge about DFU
prevention, whereas 135 (28.0%) had poor knowledge,
and 16 (3.3%) had good knowledge. On the other
hand, the majority (n = 298 [61.7%]) had an

unfavorable attitude regarding the prevention of DFUs
compared with 185 (38.3%) who had a favorable atti-
tude. Although the majority (n = 279 [57.8%]) had sat-
isfactory practice regarding the prevention of DFUs,
154 (31.9%) had poor practice, and 50 (10.4%) had
good practice.

Associations Among Knowledge, Attitude, and
Practice Scores

Table 3 shows that there was a statistically significant
association between knowledge level and attitude
regarding the prevention of DFUs (x2 = 12.145, df= 1,
P= 0.001).

Associations Between Sociodemographic
Characteristics and KAP Scores

As shown in Table 4, respondents who were unmarried
were 1.7 times more likely to have high knowledge
compared with those who were married (adjusted odds
ratio [OR] 1.778, 95% CI 1.138–2.776, P= 0.011).
Monthly income and occupation were not significant in
the final logistic regression model.

Table 5 shows that the respondents who had finished
university education were 1.9 times more likely to have
a favorable attitude compared with those who had pri-
mary school education (adjusted OR 1.907, 95% CI
1.108–3.283, P= 0.020). In addition, respondents who
had finished secondary school were 1.6 times more
likely to have a favorable attitude compared with those
who had primary school education (adjusted OR 1.611,
95% CI 1.040–2.495, P= 0.033). Respondents who
were 40 to 49 years of age were 0.48 times less likely to
have a favorable attitude compared with those who
were 30–39 years of age (adjusted OR 0.481, 95% CI

TABLE 1 Sociodemographic Characteristics of Study
Participants (N = 483)

Age, years 49.9 ± 9.98

Age-group, years
30–39
40–49
50–59
$60

81 (16.8)
134 (27.7)
186 (38.5)
82 (17.0)

Sex
Male
Female

204 (42.2)
279 (57.8)

Marital status
Unmarried
Married

185 (38.3)
298 (61.7)

Education
Primary school
Secondary school
University

156 (32.3)
237 (49.1)
90 (18.6)

BMI, kg/m2

Underweight <18.5
Normal weight 18.5–24.9
Overweight 25–29.9
Obese $30

11 (2.3)
171 (35.4)
162 (33.5)
139 (28.8)

Smoking status
Smoker
Nonsmoker

129 (26.7)
354 (73.3)

Alcohol use
Yes
No

72 (14.9)
411 (85.1)

Monthly income, ILS
<2,000
2,000–4,000
>4,000

169 (35.0)
203 (42.0)
111 (23.0)

Occupation
Professional
Nonprofessional
Retired
Unemployed

68 (14.1)
209 (43.3)
48 (9.9)

158 (32.7)

Data are n (%) or mean ± SD. ILS, Israeli new shekel.

TABLE 2 Participants’ KAP Levels Regarding Prevention
of DFUs (N = 483)

Variable n (%)

Knowledge score
Good ($8)
Satisfactory (4–7)
Poor (#3)

16 (3.3)
332 (68.7)
135 (28.0)

Attitude score
Favorable ($4)
Unfavorable (#3)

185 (38.3)
298 (61.7)

Practice score
Good ($8)
Satisfactory (4–7)
Poor (#3)

50 (10.4)
279 (57.8)
154 (31.8)
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0.272–0.849, P = 0.012). Likewise, respondents who
were 50–59 years of age were 0.44 times less likely to
have a favorable attitude compared with those aged
30–39 years (adjusted OR 0.446, 95% CI 0.259–0.767,
P = 0.004).

Table 6 shows that respondents who had finished sec-
ondary school were 0.5 times more likely to have a high
score practice compared with those who had a primary
school education (adjusted OR 0.561, 95% CI 0.357–
0.882, P= 0.012).

Discussion

In this study, the majority of respondents (68.7%) had
a satisfactory level of knowledge regarding the preven-
tion of DFUs. This finding was similar to those of previ-
ous studies in Malaysia and Pakistan, which showed a
satisfactory level of knowledge in the majority of
respondents. This result could be because there was a
relationship between education level and knowledge
regarding the prevention of DFUs (24).

On the other hand, 61.7% of respondents were found to
have an unfavorable attitude toward the prevention of

DFUs in the current study. The finding was similar to a
study in Ethiopia, where 60.5% of respondents had a poor
attitude score. A slightly higher result was reported in a
study conducted in North India (25), in which 71.0% had
a negative attitude. This result could be because of a lack
of awareness, unavailability of information, or low educa-
tion level of the study population (26).

Practice concerning DFU prevention was satisfactory
among study participants. The proportions of partici-
pants with satisfactory, good, and poor practice were
57.8, 31.9, and 10.4%, respectively. These proportions
were similar to findings in a Pakistani study (27), in
which 54.0% of respondents were categorized in the sat-
isfactory level. This finding may have resulted from the
study sample size and the percentage of participants who
had secondary school education level, which constituted
a high percentage in this study and thus affected practice
scores (28).

There was a significant association between knowledge
and attitude scores. This finding was similar to that in a
Thai study (29), in which there was a statistically signif-
icant positive association between knowledge and atti-
tude. Furthermore, other similar studies found a

TABLE 3 Association Between Knowledge and Attitude Regarding Prevention of DFUs (N = 483)

Variable Knowledge Test statistics

Good/satisfactory
score ($4),

n (%)

Poor score (#3),
n (%)

v2 df P

Attitude
Favorable score ($4)
Unfavorable score (#3)

150 (81.1)
198 (66.4)

35 (18.9)
100 (33.6)

12.145 1 0.001*

*Significant at P <0.05.

TABLE 4 Sociodemographic Factors Associated With Knowledge of Prevention of DFUs Using Multiple Logistic
Regression

Variable b SE Wald Test Adjusted OR (95% CI) P

Marital status
Married
Unmarried

Ref
0.435 0.215 4.071 1.778 (1.138–2.776) 0.011*

Monthly Income, ILS
<2,000
>4,000

Ref
0.665 0.281 5.582 1.465 (0.668–3.214) 0.241

Occupation
Unemployed
Professional

Ref
0.770 0.361 4.549 1.451 (0.500–4.208) 0.193

*Significant at P <0.05. ILS, Israeli new shekel; Ref, reference category.
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statistically significant correlation between knowledge
level and attitude in Malaysia and the United Arab Emi-
rates (30,31). Participants’ attitudes and knowledge
regarding diabetes complications are affected by their
education level (32).

In our study, unmarried participants had 1.7 times higher
knowledge concerning DFUs compared with those who
were married. This finding was reported in a previous
study in Northwest Ethiopia, but was not completely simi-
lar in that participants who were single were found to be
0.4 times less likely to have good knowledge compared
with married participants (adjusted OR 0.4, 95% CI
0.199–0.913) (33). Likewise, a previous study in Ghana
(34) showed that single participants were 3.3 times less
likely to understand diabetes complications compared
with married respondents. This finding might have been
influenced by the study’s sample size and geographic loca-
tion, as well as the sex of participants (35).

In our study, people who were 30–39 years of age had a
higher attitude score than those aged 40–49 or 50–59
years. A similar finding was reported in a previous
study, in which participants who were 35 years of age
had a significantly higher positive attitude toward dia-
betes than those >65 years of age (36). This finding
may be because the age-group of 30–39 years had suffi-
cient information about diabetes and its complications,
available methods of prevention through the use of

technology, and the know-how to access information in
fast ways; there was also a correlation between knowl-
edge and attitude in this study (37).

Regarding education, our finding was consistent with a
previous study in Ethiopia (38), which showed that the
attitude score of respondents who had graduated and
had a higher education was three times higher than that
of those who were illiterate. Thus, a higher education
level increases the level of knowledge and improves
attitude. This may be because greater knowledge in
itself also improves attitude.

Participants in our study who had a high level of educa-
tion had a higher practice score for DFU prevention
than those with a low education level. This finding was
reported in a previous study (35), in which participants
who had completed school grade 9–12 or higher were
2.9 times more likely to have good foot care practice
than those who were illiterate. This finding may be
because those with high levels of education and knowl-
edge will likely have better practice because they are
better able to apply their knowledge in their daily lives
to avoid diabetes complications (39).

Based on the findings of the current study, multidisci-
plinary diabetes care should focus on improving
patients’ KAP because each of these three factors is com-
plementary to the others. Foot care education should be

TABLE 5 Sociodemographic Factors Associated With Attitude About Prevention of DFUs Using Multiple Logistic
Regression

Variable b SE Wald Test Adjusted OR (95% CI) P

Age-group, years
30–39
40–49
50–59

Ref
�0.707
�0.793

0.286
0.271

6.089
8.540

0.481 (0.272–0.849)
0.446 (0.259–0.767)

0.012*
0.004*

Education
Primary school
Secondary school
University

Ref
0.409
0.677

0.218
0.273

3.509
6.140

1.611 (1.040–2.495)
1.907 (1.108–3.283)

0.033*
0.020*

*Significant at P <0.05. Ref, reference category.

TABLE 6 Sociodemographic Factors Associated With Practice Regarding Prevention of DFUs Using Multiple Logistic
Regression

Variable b SE Wald Test Adjusted OR (95% CI) P

Education
Primary school
Secondary school

Ref
0.536 0.229 5.472 0.561 (0.357–0.882) 0.012*

*Significant at P <0.05. Ref, reference category.
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increased to improve knowledge, and health care pro-
grams and interventions should be developed to
improve patients’ attitude and self-care practice.
Moreover, health care providers should assess
patients’ KAP and follow up to address areas in need
of improvement.

Limitations of the Study

The cross-sectional design of this study did not allow
for the establishment of causal relationships. Addition-
ally, the study was only conducted among people with
diabetes who were treated at government hospitals in
the West Bank of Palestine; hence, the results and
causes may not be truly representative of all people
with diabetes in Palestine.

Conclusion

Among Palestinian patients in government hospitals,
this study showed that most had satisfactory knowledge
(65%), unfavorable attitude (60%), and satisfactory
practice (55%). In total, 150 respondents (81.1%) with
favorable attitudes had good knowledge, and 198
(66.4%) with an unfavorable attitude had good knowl-
edge; this finding showed a significant association
between knowledge and attitude.

Marriage status was found to be a predictor of knowl-
edge, with unmarried participants being more likely to
have good knowledge scores than those who were mar-
ried. Education was found to be a predictor of attitude,
with participants with a high level of education being
more likely to have a good attitude than those with a
low education level. Education level also predicted
practice, with respondents who had at last a high
school education being more likely to have a good
practice score than those who had a lower level of
education.

For people with diabetes, KAP are essential parts of dia-
betic foot management and can be used to evaluate the
quality of foot care practice. Thus, patients’ KAP of self-
care should be emphasized by health care providers,
who should then follow up with patients who need help
improving these factors.
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