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Original Article
Assessment of the Knowledge and Quality of the Practice of 
Proper Foot Care in Iranian Patients With Type 2 Diabetes

Background: Uncontrolled diabetes can lead to a high rate of complications. Diabetic 
foot ulcer (DFU) leads to significant morbidity. However, DFU can be prevented and 
managed through foot care education for patients.

Objectives: The current study aimed to evaluate the knowledge and practice routines of 
patients with type 2 diabetes (T2DM) regarding foot care.

Methods: A questionnaire was designed to obtain patients’ demographic data, evaluate 
their risk for a foot ulcer, and assess their level of knowledge and practice about daily 
foot care. After confirming the validity and reliability of the questionnaire, 200 T2DM 
patients were interviewed.

Results: The mean age was 61.1±11.7 years, and 64% were males. Forty-five percent 
of patients were previously educated regarding foot care. More than 50% of patients 
answered questions correctly. Calculations demonstrated the mean score of knowledge 
and practice as 6.3±2 (out of 11) and 14.2±3.4 (out of 20), respectively. There was 
no correlation between the patient’s age, gender, or history of previous DFU and 
their knowledge and practice level. However, patients’ higher level of education or 
employment status was associated with a higher level of knowledge and practice than 
their other respective groups.

Conclusion: In this study, patients had a medium to low level of foot care knowledge 
and a medium to a high level of daily foot care practice. However, these results also 
emphasize the importance of the need for organized and structured educational programs 
for diabetic patients regarding diabetic foot care. 
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Introduction

mong the pathophysiological effects of 
diabetes on the body, feet are associated 
with the highest rate of complications [1]. 
Diabetic foot ulcer (DFU) has been one of 
the primary reasons for lower extremity 
amputation [2]. Therefore, DFU is consid-

ered one of the most debilitating and disabling conse-
quences of diabetes. The morbidity and costs of treating 
complications related to DFU in diabetic patients are 
tremendously high and associated with high personal, 
social, medical, and economic costs [3-5]. The hospital-
ization costs for these patients can be almost four times 
compared to those without DFU [4]. Studies also have 
shown that all types of DFU are associated with high 
morbidity and mortality rates [6, 7]. As many as 20 per 
100,000 diabetic patients are reported to require major 
amputation of lower extremities in the total population 
[8-12]. In developed countries, like the Netherlands and 
the UK, the preoperative mortality rate of DFU patients 
was 9% and 10-15%, respectively, and the 3-year sur-
vival rate for these patients has been 50% and 59%, in 
Italy and Sweden, respectively [7, 13-16]. Furthermore, 
DFU has been introduced as a crucial contributing fac-
tor to patients’ quality of life and a significant emotional 
burden to their caregivers [5, 17]. 

A few etiologies have been proposed to cause DFU, 
such as neuropathy, peripheral arterial disease, improper 
biomechanics, and foot deformity. Other contributing 
factors include poor diabetes management, duration of 
diabetes, vision impairment, and old age [18-20]. Neu-
ropathy is one of the most critical risk factors for DFU. 
Although the lack of neuropathy is associated with a 
lower risk of DFU, these patients are also at risk of de-
veloping DFU, usually due to inadequate education on 
foot self-care [21]. 

DFU can be prevented and managed through a few cru-
cial interventions, including patient education on regu-
lar foot investigation, detecting patients at high risk for 
DFU and proper footwear, and modifying their risk fac-
tors [22]. Considering the high rate of mortality and mor-
bidity associated with DFU and the importance of daily 
foot care for preventing this complication, the current 
study was designed to evaluate the level of knowledge 
and routine practices of patients with type 2 diabetes 
(T2DM) regarding foot care in the Iranian population.

Material and Methods

In this cross-sectional study, 200 patients were en-
rolled. Inclusion criteria were individuals with a diag-
nosis of T2DM for at least six months and referring to a 
diabetic foot clinic affiliated with the Tehran University 
of Medical Sciences (TUMS). Those who had difficul-
ties with communication or understanding the question-
naire were excluded from the study. The Research Ethics 
Committee of the Institute of Pharmaceutical Sciences, 
TUMS approved the study protocol. Written informed 
consent was obtained from patients before participation. 
Data were collected anonymously. All the principles out-
lined in the Helsinki Declaration were followed during 
the investigation.

The questionnaire was comprised of two sections. The 
first section included the socio-demographic and disease 
data, including age, gender, marital, occupational, and 
educational status, duration of diabetes, drug history, 
smoking status, and risk category for DFU. The risk 
classification of the patients for DFU was based on the 
system developed by the international working group 
on the diabetic foot (IWGDF), which classifies patients 
into four groups based on the presence of neuropathy, 
foot deformity, peripheral arterial disease, and history of 
ulceration or amputation [22]. Considering the IWGDF 
Risk Classification System, category 0 featured individu-
als with DM and without the loss of protective sensation 
(LOPS) and peripheral artery disease (PAD), category 1 
featured individuals with LOPS regardless of deformi-
ties on their feet, as indicated by physical examination; 
category 2 featured individuals evaluated with PAD ir-
respective of its association with LOPS, and category 3 
encompassed individuals with DM where their medical 
history listed ulcerations or amputations [23].

The second section contained 10 (total score of 11) and 
18 questions (total score of 18) to evaluate the patients’ 
knowledge and quality of practice regarding foot care, re-
spectively. The scores with more than 80%, 60-80%, and 
less than 60% of total scores were considered as high, 
intermediate, and low levels of knowledge or practice. 

Eight endocrinologists assessed the content validity of 
the questionnaire. The questionnaires’ face validity and 
reliability were evaluated in a pilot study, using pre-test 
and post-test on 20 patients. The Cronbach alpha coeffi-
cient was 0.87 suggesting good internal consistency reli-
ability for the scale. Using the finalized questionnaire, 
the investigator interviewed the study participants at a 
diabetic foot clinic.

A
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Statistical analysis

Data were analyzed using SPSS software, version 21. 
The Kolmogorov-Smirnov test was used to test the nor-
mal distribution of the data. Normally distributed contin-
uous variables are presented with Means±SD and com-
pared with an independent t-test and one-way analysis of 
variance. Skewed variables are presented with median 
and interquartile ranges (IQRs) and compared with the 
Kruskal-Wallis and Mann-Whitney U tests. Categorical 
data were tested using the Chi-square and Fisher’s ex-
act test. A two-sided P less than 0.05 indicated statistical 
significance.

Results

There were 128 males (64%). The Mean±SD age was 
61.1±11.2 (range 21-83 years), and the Mean±SD dura-
tion of diabetes was 13.7±8.8 years, (range 1-43 years). 
More than half of the individuals were undergraduates 
(43.5%) or uneducated (13%). Most of the participants 
were non-smokers (77.5%). The majority of patients 
(57%) were taking insulin, and 89% were classified as 
groups 2 and 3 for the associated risk of developing DFU 
by IWGDF. The comprehensive demographic and disease 
characteristics of study participants are shown in Table 1.

Results revealed that 134 patients (67%) were adequate-
ly educated regarding the characteristics of proper shoes. 
Fewer individuals (44%) knew about the appropriate 
shoe materials, and more patients (93%) knew the cor-
rect indications for medical shoes and the frequency of 
changing socks (76.5%). More than half of patients knew 
the appropriate detergent for washing their feet (56%), 
learned the correct method for trimming the nails (59%), 
and answered correctly about the frequency of visiting the 
physician (51%). However, the majority of patients (88%) 
knew the proper water temperature for washing their feet. 
The least knowledge (32.5%) belonged to the correct site 
of applying cream or ointment on the feet.

Figures 1 and 2 show the percentage of patients giving 
the correct or wrong answers to each question evaluating 
type 2 diabetic patients’ practice and knowledge of foot 
care. DFU associated risk factors were cigarette smoking 
in 126 patients (63%), high blood sugar in 121 patients 
(60.5%), high blood pressure in 148 patients (74%), hy-
perlipidemia in 159 patients (79.5%), foot numbness in 93 
patients (46.5%), foot deformity in 77 patients (38.5%), 
history of DFU in 104 patients (52%), and peripheral vas-
cular disease in 89 patients (44.5%). Also, 109 patients 
(55.9%) reported prior education about foot care.

Classification of patients’ knowledge and practice re-
garding foot care indicated that 81(40.5%) patients had 
poor knowledge, 84(42%) had medium knowledge, and 
35(17.5%) had good knowledge regarding foot care. 
Regarding patients’ practice toward their foot care, only 
35(17.5%) patients had poor practice, while 63(31.5%) 
and 102(51%) had medium and good practice, respec-
tively. The Mean±SD for patients’ knowledge and prac-
tice was 6.35±1.97 (range 1.75-10.5) and 14.19±3.40 
(range 4.75-20.50), respectively. 

The correlation between patients’ knowledge and practice 
towards foot care and their socio-demographic characteris-
tics and history of DFU is demonstrated in Table 2. These 
results showed that gender and history of DFU did not cor-
relate with patients’ knowledge and quality of foot care. At 
the same time, their educational level and occupational status 
significantly impacted their level of knowledge and quality 
of foot care. Our results also indicated that age did not cor-
relate with patients’ knowledge and practice (P>0.05).

Discussion

This study was designed to investigate the T2DM pa-
tients’ level of knowledge and quality of practice regard-
ing foot care. The results indicated that the patients had 
medium to poor knowledge regarding foot care, while 
their quality of actual foot care was rated as medium to 
high. Proper patient foot care education plays an essen-
tial role in preventing catastrophic complications. About 
10%-15% of diabetic patients experience foot ulcers at 
least once in their lifetime. 

Foot neuropathy, ischemia, and infection might de-
velop DFU as a diabetes complication [5, 16, 24, 25]. 
Studies have shown that 49%-58% of the complications 
related to DFU are preventable [26]. A systematic re-
view indicated that increasing foot care knowledge and 
T2DM self-care management programs have a positive 
impact on self-care behaviors and health outcomes [27].

Diabetic foot is more prevalent in males than in females 
[28]. As the results of this study indicated, most of our 
patients were male. These findings are similar to other 
studies in developing countries [26, 29, 30]. However, 
Iranian studies had the majority of women in their popu-
lations [31, 32, 33]. Nonetheless, gender has no signifi-
cant impact on the knowledge and practice of patients. 
The results of our study also confirm these results. The 
patients with diabetic foot are older, had a lower body 
mass index, and longer diabetic duration, and they also 
reported hypertension, diabetic retinopathy, and smok-
ing history more than patients without diabetic foot [28].
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A higher percentage of smokers (29.1%) in patients 
that develop diabetic foot ulceration is well-documents 
[28, 34]. Smoking is a risk factor for diabetic foot ulcers 
because daily tissue hypoxia may cause vascular and 
neuropathic disorders in the lower extremities of dia-
betic patients. Fortunately, the majority of the population 
in the current study were non-smokers (10% smokers), 
with a similar report of 9.5% smokers in a previous Ira-
nian study [32]. The prevalence of current daily cigarette 

smoking among Iranian adults in 2016 was 9.7% [35], 
which is less prevalent than in American and European 
countries [28]. One of our study strengths is that patients 
were categorized into four groups based on their risk 
for developing DFU. They were mostly in group 2 and 
group 1 (59% and 30%, respectively). 

Table 1. Descriptive statistics for demographic and some medical status (smoking, medications in use, and the risk for diabetic 
foot ulcer) of type 2 diabetic patients (n=200)

Variables No. (%)

Gender
Female 72(36)

Male 128(64)

Marital Status
Single 16(8)

Married 184(92)

Educational status

Illiterate 26(13)

Under diploma 87(43.5)

Diploma 63(31.5)

University 24(12)

Occupation

Household 55(27.5)

Unemployed 20(10)

Employed 49(24.5)

Retired 76(38)

Smoking status

Smoker 20(10)

Non-Smoker 155(77.5)

Former Smoker 25(12.5)

Anti-hyperglycemic

Oral agent 86(43)

Insulin+Oral agent 35(17.5)

Insulin 79(39.5)

Risk for DFU*

Group 0 13(6.5)

Group 1 60(30)

Group 2 118(59)

Group 3 9(4.5)

*DFU: Diabetic Foot Ulcer�  
IWGDF Risk Classification System, category 0 featured individuals with diabetes mellitus and without loss of protective sensa-
tion (LOPS) and peripheral artery disease (PAD); category 1 featured individuals with LOPS regardless of deformities on their 
feet, as indicated by physical examination; category 2 featured individuals evaluated with PAD regardless of its association with 
LOPS; and category 3 featured individuals with diabetes mellitus where their medical history listed ulcerations or amputations.
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Figure 1. Evaluating type 2 diabetic patients’ knowledge of foot care (n=200) 

Figure 2. Evaluating type 2 diabetic patients’ practice regarding foot care (n=200)
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Patients with diabetes are at risk for injuries to their in-
sensate feet, if not recognized and if preventive foot care 
is not implemented [36]. Up to 50% of diabetic peripheral 
neuropathy may be asymptomatic. More than 80% of our 
study population had some grade of neuropathy, foot de-
formity, and peripheral arterial disease. The prevalence 
of neuropathy (35.5%), foot deformity (10.8%), and PAD 
(17.6%) in some developing countries was found lower 
than our result [30]. These differences may arise from the 
difference between the ethnicities and age differences be-
tween these two populations. The mean age in the study by 
Resnick et al. was 44 years, while we had a relatively older 
patient population (61.1 years). The prevalence of neuropa-
thy seemed to be higher in older patients with diabetes [37].

We observed that unemployed patients had less knowledge 
base and lower practice quality than employed patients. The 
studies performed in other developing countries by Viswa-
nathan et al. and Somroo et al. in India and Hasnina et al. in 
Pakistan also showed that education positively affects their 
knowledge and practice [26, 38, 39]. A recent Turkish study 
found that patients good at foot care had higher education 
status (P<0.001), were more likely to live in a city (P<0.001), 
and had a higher income (P<0.001) [40]. These findings also 
confirm the results of Khamesh et al. regarding the effect of 
education on Iranian patients’ knowledge [32]. 

Desalu et al. also came up with similar results regard-
ing the impact of demographic factors on participants’ 
practice and knowledge. They concluded that the low 
socio-economic status of patients was associated with 
inadequate knowledge and lower quality practice of foot 
care [30]. It has been previously discussed that the so-
cioeconomic status of people affects their level of health 
and the quality of their behavior toward health issues 
[41]. In some countries, such as India, socio-economic 
status affects patients’ foot care as lower-income patients 
tend to walk barefoot [42]. In our study, unemployment, 
and consequently no monthly income and lower edu-
cation were correlated with less knowledge and lower 
quality practice for foot self-care. 

Additionally, the history of previous DFU did not af-
fect patients’ knowledge and practice for foot care. This 
finding confirms the importance of proper education for 
such patients to prevent the recurrence of foot ulceration 
and associated complications. 

Less than 20% of our population study had good 
knowledge regarding foot care. Khamesh et al. reported 
that 40% of the patients investigate their feet properly, 
42% know the proper method of trimming the nails 
(compared to 59% of the patients in our study), and 62% 
walk barefoot [32]. Thus, diabetic patients in Tehran 

Table 2. Correlation of patients’ socio-demographic characteristics and diabetic foot history and their knowledge and practice 
towards foot care

Variables
Knowledge Practice

Mean±SD P Mean±SD p

Gender
Male 6.52±2.02

0.053
13.80±3.56

0.42
Female 6.03±1.84 13.78±2.84

Education

Illiterate 6.00±1.36

0.002

12.34±3.12

0.0009
Under diploma 5.96±2.06 13.02±3.59

Diploma 6.49±1.80 14.70±2.66

University 7.73±2.04 15.77±2.5

Occupation

Housewife 6.34±2.09

0.011

13.81±3.71

0.0009
Unemployed 5.00±1.97 10.95±2.62

Employed 6.43±1.68 14.28±2.48

Retired 6.65±1.94 14.21±3.33

History of diabetic foot ulcer
No 6.52±1.80

0.363
14.27±3.09

0.053
Yes 6.16±2.13 13.29±3.47
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seem to be more educated about trimming nails. Like-
wise, Gondal et al. also reported that the Pakistani pa-
tients in their study also wore inappropriate shoes [43]. 
They reported that 34% were examining their feet daily, 
78% were aware of callus and other foot injuries, 48% 
were aware of the proper method of trimming the nails 
(compared to 59% of patients in our study), 62% were 
using appropriate shoes, and only 68% were on regular 
follow-ups [43]. The observed differences between our 
results and those of Gondal et al. might be secondary to 
the differences between the numbers of patients in these 
populations. As mentioned in the results section, 55.9% 
of our participants had former education regarding foot 
care. The study performed by Khamesh et al. in 2007 in 
Tehran reported this value to be 30% [43]. Sixty-three 
percent of the patients in the current study believed that 
smoking has a role in DFU, while more than 50% of the 
patients in the mentioned study did not know the effects 
of smoking on DFU [32]. 

As previously reported, 40% of Iranian patients exam-
ine their feet and 30% inspect the interior of their shoes 
daily [32]. Thus, the patients in our study had better prac-
tices in these regards (79% and 71%, respectively). A 
higher rate of unawareness of the importance of check-
ing the interior of the shoes (61.4%), characteristics 
of proper footwear (89.2%), and not wearing properly 
sized shoes (88.6%) were reported from other develop-
ing countries [30]. 

The patients’ knowledge in the present study was con-
cluded to be medium/less than medium. In contrast, a 
Turkish study [40] revealed that 29.5% of patients had 
bad foot care and 70% had moderate to good foot care. 
Nigerian patients’ knowledge was medium/good in about 
50% of the society, and 78.2% of their patients had poor 
knowledge about foot care [30]. Also, an Indian study 
reported insufficient knowledge of the patients regard-
ing foot care [38]. Likewise, a study in Pakistan found 
that 30% of patients with diabetes have good knowledge 
of foot care [26]. However, patients’ quality of foot care 
practice in our study was medium/above average. Accord-
ing to a recent report by Aalaa et al. [33], foot self-care 
was acceptable among Iranian women; however, there 
is a need for proper interventions to improve this health 
behavior. Other studies have concluded less acceptable 
practices and mostly poor practice quality [30, 39, 26]. 

Conclusion

This study investigated the knowledge and quality of 
foot care practice in Iranian patients with T2DM. The 
population surveyed in the current research seems to 

have higher scores than similar studies and improved 
knowledge and quality of practice compared to earli-
er studies in Iran. However, this population’s general 
education on foot care requires more attention and a 
structured program. Healthcare providers should be 
careful to properly educate their patients and dedicate 
centers and establish specific educational programs 
to prevent the debilitating complications associated 
with diabetic foot ulcers. Further investigations in 
other cities of Iran and studying the proper methods 
of foot care education are encouraged.
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