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Diabetes-related foot ulceration is prevalent and disabling, usually resulting

in the amputation of the limb. The mortality rate is significant, and healed

ulcers frequently reoccur. The main purpose of this study was to explore

the prevalence of foot ulcers and their associated factors among diabetic

patients in Punjab, Pakistan. Multistage cluster random sampling procedure

was applied to perform a cross-sectional analysis in the state of Punjab,

Pakistan. A sample of 1,503 people with diabetes, including 504 men and

999 women, were selected from di�erent clusters. Data were collected from

December 18, 2018, to June 30, 2019. Individuals of 18 years or above were

selected. A binary multiple logistic regression analysis was utilized to find

the factors associated with a diabetic foot ulcer. The overall prevalence of

diabetic foot ulcers was 16.83% (95% CI: 14.9–18.7%). The prevalence among

the female was 17.52% (95% CI: 15.2–19.9%), and the male was 15.48% (95%

CI: 12.3–18.6%). In rural areas, prevalence was 13.91% (95% CI: 10.6–17.2%)

compared to the prevalence of 17.96% (95% CI: 15.7–20.2%) in the urban area.

Individuals 75 years and above had the highest prevalence of 66.67% (95% CI:

51.9–81.5%). According to the income status, subjects with monthly income

above Rs. 61,000 had a prevalence of 24.24% (95% CI: 15.8–32.7%), and among

overweight subjects was 25.49% (95% CI: 21.3–29.7%). This study found a

relatively high prevalence of foot ulcers in Punjab, Pakistan. The results indicate

that diabetic foot ulcers have become a major health problem in diabetic

patients, and better strategies and preventive measures should be opted to

deal with the epidemic.
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Introduction

Diabetes mellitus and its complications are major public health problems worldwide,

affecting both developing and developed countries and costing billions of dollars in

2019; the estimated expenditure on diabetes was USD 760 billion (1). Diabetes-related

lower-extremity complications significantly burden patients and society, ranking 10th
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among the top causes of worldwide disease burden and disability

(2). A diabetic foot ulcer is one of the most serious, complex,

and costly complications of diabetes. The prevalence of diabetic

foot has elevated due to the worldwide increased prevalence

of diabetes and the high life expectancy of diabetic patients.

Globally, it is assessed that foot ulcer develops annually in

9.1–26.1 million people with diabetes (3). Between 19 and

34% of people with diabetes will develop a foot ulcer at some

point in their lives (4). Diabetes and its related complications

account for 12% of global health expenditure of total health

care expenditure. The chance of demise for a patient with a

diabetic foot ulcer at 5 years is 2.5-fold higher compared to

patients with no foot ulcer (5). Over the recent decades, the

prevalence of diabetes has drastically increased all over the

world. International Diabetes Federation (IDF) estimated that

in 2019 around 463 million people had diabetes, and by 2045

this number is expected to rise by 700 million (6). It is also

reported that diabetes will increase by 69% in under-developing

nations and 20% in developed countries between 2010 and

2030 (7).

Foot ulcers and amputations are common among diabetic

patients in Pakistan. This is due to the lack of adequate health

care, poverty, and a lack of proper sanitation and hygiene (7–

9). People with diabetes reported a negative impact on foot

health-related quality of life, which appears to be connected to

the prevalence of chronic disease in the diabetes community

(10). Comparing patients with type I and type II diabetes,

patients with type II diabetes have a negative influence on foot-

related quality of life (11). As foot ulcer is among the most

expensive complications of diabetes, it increases a substantial

burden on individuals and society in the form of higher

medical expenditure, lost productivity, and premature mortality

(12). With the limited health facilities for diabetes and its

related complications, Pakistan is ill-equipped to manage this

epidemic. Several studies have been conducted to investigate the

prevalence of foot ulcers and assess the factors related to foot

ulcers among people with diabetes in Pakistan (13–17). These

investigations showed that a patient’s age, educational level,

weight, type of diabetes mellitus, foot self-care routines, and

presence of severe peripheral neuropathy all have an impact on

developing a diabetic foot ulcer. However, there are differences

in the socioeconomic and demographic characteristics that

influence diabetic foot ulcers. In order to minimize the fatal

effects of foot ulcers among diabetes patients, it is crucial

to examine factors impacting diabetic foot ulcers in many

areas. Therefore, the purpose of the present study was to

investigate the prevalence of diabetic foot ulcers and associated

risk factors among diabetic patients in Punjab, Pakistan. The

results of this study will contribute to a reduction in the

frequency of diabetic foot ulcers and their complications in

the region.

Methods

Study population, study design, and
sampling method

A cross-sectional analysis was carried out from December

2018 to June 2019. The individuals having an age of 18 or

above were selected from the target population. The multistage

cluster random sampling method was used to recruit subjects

to collect the representative sample from Punjab. Punjab is the

most inhabited province of Pakistan, and the total population

is 110,012,442 (16). There are 36 districts in Punjab, each

marked as a single cluster (17). At the first sampling stage,

two random districts (Lahore and Kasur) were selected from

all Punjab districts (clusters). At the second stage of sampling,

ten union councils (sub-clusters) were chosen out of 150 union

councils of district Lahore. In comparison, seven union councils

(sub-cluster) were chosen out of 113 union councils of district

Kasur (18). In the third sampling stage, each selected union

council was subdivided into different subclusters (streets). Using

systematic random sampling, every 15th street was visited for

data collection, and only diabetic patients (who were already

confirmed by physicians) from every household were considered

for collecting information. A total of 1,503 Individuals (male and

female) were selected from those selected streets.

Sample size calculation

The sample size was calculated by employing prior

information about the prevalence of foot ulcers of 14.7% among

patients of Punjab having diabetes. A 95% confidence level,

±1.79% precision, and 80% study power resulted in a sample

size of 1,503 participants (19).

Data collection

A pretested questionnaire was used for a face-to-face

interview of each patient, and informed written approval

was obtained before the interview. The questionnaire was

pretested using a pilot survey. Questions about patients’ socio-

demographic and living characteristics that include age, area

of residence, gender, education, marital status, profession

and monthly family earnings, BMI, smoking status, and

physical activity were included in the first part of the

questionnaire. The following part of the questionnaire was

designed to collect clinical and diabetes-related evidence from

the participants, such as duration of diabetes, hypertension,

family history of foot ulcer, and neuropathy symptoms. A data

extracted checklist was used to collect statistics from patients’
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FIGURE 1

Percentage of foot ulcers in diabetic subjects according to age.

FIGURE 2

Prevalence of diabetic foot ulcer in diabetic subjects according to the duration of diabetes.

records, including laboratory test results, diagnosis, and past

medical history.

Ethics approval

Government College University’s Review Board investigated

the study and provided ethical approval (Reference No. GCU-

IIB-229, dated 10-10-2018) for further research. In the study

involving human beings, all actions were according to the ethical

standards of the institutional and national research committee.

In addition, the questionnaire was approved by doctors and

obtained informed consent from all individual participants

included in the study.

Statistical analysis

Displayed the categorical data in frequency and percentages.

Quantitative data were represented as mean (and standard

deviation) and median (and percentiles), where appropriate.

Simple and multiple binary logistic regressions were used

to identify the variables related to a diabetic foot ulcer. A

<0.05 p-value was considered statistically significant. Statistical

Frontiers in PublicHealth 03 frontiersin.org

https://doi.org/10.3389/fpubh.2022.967733
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Akhtar et al. 10.3389/fpubh.2022.967733

TABLE 1 Demographic and socioeconomic characteristics of the

study participants.

Variables Number (%) Variables Number (%)

Age Education level

18–34 113 (7.5) Illiterate 369 (24.5)

35–54 757 (50.4) Matric 644 (42.8)

55–74 594 (39.5) Intermediate 224 (14.9)

75+ 39 (2.6) Graduation or more 266 (17.7)

Gender Place of residence

Male 504 (33.5) Urban 1,086 (72.3)

Female 999 (66.5) Rural 417 (27.7)

Marital Status Hypertensive

Unmarried 60 (3.9) Yes 591 (39.3)

Married 1,443 (96) No 912 (60.7)

BMI (kg/m2) Smoking

Healthy 536 (35.7) Non-Smoker 1,275 (84.8)

Overweight 412(27.4) Current 132 (8.8)

Obesity 555 (36.9) Ex-Smoker 96 (6.3)

Income (PKR) Walk (in minutes per day)

<20,000 759 (50.5) No 795 (52.9)

20,000–40,000 519 (34.5) Mild (15–29min) 168 (11.2)

41,000–60,000 126 (8.4) Moderate (30–59min) 357 (23.8)

>61,000 99 (6.6) Heavy (more than 1 h) 183 (12)

software Minitab version 18.0 was used to perform all

data analysis. Two us authors (SA and AS) independently

perform the statistical analysis to compare the reliability of

the results.

Results

Table 1 presents the demographic and socioeconomic

characteristics of the survey respondents. Out of the 1,503

participants in this study, 79% had T2DM, and 66.5% were

female. The overall mean age was 51.58± 11.491 years, and that

of T1DM and T2DM were 46.20 ± 13.551 and 52.02 ± 11.313,

respectively. The mean duration of diabetes was 5.652 ± 3.812

years. Only 9% of the participants smoked, and 72.3% were from

urban areas.

Table 2 indicates the prevalence of foot ulcers by

participants’ characteristics. About 16.83% (95% CI: 14.9–

18.7%) of the participants had foot ulcers, and among

the females, 17.52% (95% CI, 15.2–19.9%) had foot ulcers

compared to 15.48% (95% CI, 12.3–18.6%) among male.

Among the rural participants, 13.91% (95% CI, 10.6–

17.2%) had foot ulcers, and that was 17.96% (95% CI,

15.7–20.2%) among the urban residents. The percentage of

foot ulcers increased progressively as age increased and was

the highest (Figure 1), 66.67% (95% CI, 51.9–81.5%), for the

participants aged 75 years and above. The participants with

healthy BMI had foot ulcers of 10.26% (95% CI, 7.7–12.8%)

compared to 25.49% (95% CI, 21.3–29.7%) for overweight and

16.76% (95% CI, 13.6–19.9%) for obesity, their difference is

statistically significant.

At 18–34 years old, it was observed that males had foot

ulcers more than females of this age group, i.e., 1.52 and

0%, respectively. There were 9.23 and 12.63% cases of foot

ulcers found in males and females aged 35–54 years. However,

females 55–74 years of age were diagnosed with foot ulcers

more than males, i.e., 24.27% female and 21.00% male. It was

demonstrated from the graph that 54.17% of males of age

75 and above were suffering from foot ulcers, and 86.67%

of females had foot ulcers in that age group. The percentage

of foot ulcers in the higher age group was also very high

(Figure 2). The reason was the immune system of people of this

age group became very weak, and they were least resistant to

any disease.

Table 3 displays the binary and multiple logistic regression

analysis with Odds Ratios at a 95% confidence interval.

The odds ratio is >1 describes a positive relationship. The

above table shows that as the age and duration of diabetes

increases, the risk of foot ulcers also increases. The odds of

1.906 and 1.212 indicate that the foot ulcer had a higher

risk of amputation. The odds ratio of gender 0.418 and

0.514 were >1 implying a negative relationship. This means

that being male would correspond to lower odds of having

foot ulcers. The model summary table presents statistics

examining how well the overall model fits the data. In

this result, the model explains 35% of the deviance in the

response variables.

Discussion

Ulceration of the foot in diabetic patients is mostly

preventable; however, it remains a substantial cause of

hospitalization in diabetic patients throughout the world.

Therefore, this study aimed to investigate the prevalence

of diabetic foot ulcers and their risk factors among diabetic

patients in Punjab, Pakistan. The study findings showed

that the prevalence of diabetic foot ulcers among diabetic

patients was 16.83% (95% CI: 14.9–18.7%). The diabetic foot

ulcer prevalence was lower in this study than in studies

conducted in Sudan (18.1%) (20), and Nigeria (41%)

(21). This discrepancy may be attributable to changes

in sample size, geographical region, the age structure

of the participants, and sociocultural variation among

study participants.

On the other hand, the current study’s findings show

that the prevalence of foot ulcers is greater when compared

to a study conducted in Ethiopia, which revealed that

the prevalence of diabetic foot ulcerations among diabetic
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TABLE 2 Foot ulcer status by the study participants’ characteristics.

Total Non-Ulcer Ulcer Prevalence of FU (95%CI)

Overall 1,503 1,250 253 16.83 14.9–18.7

Variables n % n % N % % %

Age

18–34 113 7.52 112 8.96 1 0.40 0.88 0.8–2.6

35–54 757 50.37 668 53.44 89 35.18 11.75 9.5–14.1

55–74 594 39.52 457 36.56 137 54.14 23.06 19.7–26.5

75+ 39 2.59 13 1.04 26 10.28 66.66 51.9–81.5

Gender

Male 504 33.53 426 34.08 78 30.83 15.48 12.3–18.6

Female 999 66.47 824 65.92 175 69.17 17.52 15.2–19.9

Place of residence

Urban 1,086 72.26 891 71.28 195 77.08 17.96 15.7–20.2

Rural 417 27.74 359 28.72 58 22.92 13.91 10.6–17.2

Income (PKR)

<20,000 759 50.50 630 50.40 129 50.99 17.00 14.3–19.7

20,000–40,000 519 34.53 439 35.12 80 31.62 15.41 12.3–18.5

41,000–60,000 126 8.38 106 8.48 20 7.91 15.87 9.5–22.3

>61,000 99 6.59 75 6.00 24 9.49 24.24 15.8–32.7

BMI

Healthy 536 35.66 481 38.48 55 21.74 10.26 7.7–12.8

Overweight 412 27.41 307 24.56 105 41.50 25.49 21.3–29.7

Obesity 555 36.93 462 36.96 93 36.76 16.76 13.6–19.9

TABLE 3 Odds Ratios, confidence interval, chi-square, and p-value of the variables under study.

Variable Simple logistic regression Multiple logistic regression

OR 95% CI p OR 95% CI p

Age 1.072 (1.057–1.087) 0.000 1.072 (1.050–1.095) 0.000

Duration of diabetes 1.416 (1.3495–1.486) 0.000 1.391 (1.317–1.470) 0.000

Gender

Male= 1 Female= 0

0.862 (0.644–1.154) 0.318 3.256 (1.840–5.760) 0.000

Wash feet regularly 0.419 (0.271–0.648) 0.000 0.515 (0.315–0.843) 0.005

Smoking status

Ex-Smoker= 1 Current= 2,

None= 0

1.167 (0.944–1.443) 0.154 0.925 (0.704–1.216) 0.572

Education level

Illiterate= 1, Matric= 2,

Intermediate= 3, Graduate= 4

0.665 (0.597–0.741) 0.000 0.354 (0.278–0.452) 0.000

Type of diabetes 1.292 (0.991–1.831) 0.143 1.123 (0.7340–1.720) 0.590

Amputation 1.906 (1.180–3.080) 0.012 1.212 (0.5375–2.734) 0.645

Deformity 1.345 (0.860–2.104) 0.195 0.751 (0.3601–1.569) 0.441

Time to experience ulcer 1.093 (0.988–1.208) 0.095 0.986 (0.844–1.151) 0.854
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patients was 13.6% (22). This disparity could be explained by

differences in understanding of foot self-care practice, diabetes

control knowledge, and possibly health-seeking behavior

practice could all account for this gap between the two

study populations.

Our findings showed that the prevalence of foot

ulcers in diabetic patients in the 18–34year age group

was the lowest (0.88%), while the highest prevalence

was reported in the 75 and older age group (66.66%).

Peripheral neuropathy, foot abnormalities, and peripheral

arterial disease are the most common causes of foot

disease (23).

The results of this study also revealed that the prevalence

of foot ulcers in overweight, diabetic patients (25.49%)

was significantly higher than the normal weight patients

(10.26%). This means that overweight, diabetic patients

were ∼2.5 times more likely to develop diabetic foot

ulcers as compared normal weight diabetic patients. The

findings align with the research conducted in Ethiopia,

and Saudi Araba (22, 24). The presence of increased foot

pressure in those who are overweight and strongly built may

significantly reduce the normal blood flow pattern to the

lower extremities, which may cause them to develop diabetic

foot ulcers.

Our findings suggest that untreated wounds and high

blood glucose levels are the reason for developing foot

complications. A higher prevalence of foot ulcers among female

diabetic patients than among male diabetic patients’ diabetic

patients has been observed. This gender difference was well-

documented in previous research conducted in Pakistan (13)

Error! Bookmark not defined. and other countries (25, 26).

However, a study was conducted in Pakistan (27), and in another

county, males outnumbered females, which contradicts our

study (25). A prevalence in males might be because of the

more disclosure of trifling foot injury, barefoot walking, and

footwear shock.

The urbanites of Punjab had a higher rate of having

foot ulcers, which is incoherent with the findings of prior

studies conducted in different cultural and geographical settings

across the region. People with higher income status had

a higher prevalence of foot ulcers, i.e., 24.24%. It showed

that people with higher income status had less physical

activity. This factor was not discussed in any past study held

in Punjab.

Hypertension is a significant independent risk factor for the

growth of neuropathy and diabetic foot ulcers and is found in

60.68%. The percentage of deformity in diabetic subjects was

8.6%. It also leads to amputation and death. Additionally, foot

ulcer-driven complications increase the expenditure on medical

care. Consequently, there is an urgent need for policymakers of

the country to suggest the prevention and control of diabetic foot

ulcers. As this situation is disastrous for the health of the masses

and the country’s economy, we must tackle it on a priority basis.

The prevalence of diabetic foot ulcers in Pakistan is projected

to rise as the number of persons with diabetes rises in

Pakistan (26–29). Most of the world suffers from a serious

dearth of foot care professionals and facilities, and Pakistan

is one of the nations with limited foot care services available.

The most effective strategy is proper diabetes management,

but secondary prevention is the goal of good foot-ulcer care

(30). Furthermore, the progression to limb amputation will

be stopped through patient education regarding self-examining

the foot and identifying people with diabetes are at increased

risk of developing foot ulcers. Better prognosis is ensured

by proper diabetic foot ulcer assessment and management.

Emerging technologies may be considered for quantifying risks,

prevention, and management of diabetic foot ulcers (31, 32).

Furthermore, minimally invasive surgery (33–35) is one the

effective procedures for treating complicated foot ulcers, which

may be considered in Pakistan for the treatment of foot ulcers.

There are various limitations to our study. First, women and

urban diabetic patients were oversampled, and men responded

at a lower rate than women.When calculating statistical weights,

we considered these difficulties. However, among men, the

response rate was more than 78%, raising the possibility of

sample bias due to non-responses.

Conclusion

Our findings from this current study show that the

prevalence of foot ulcers in diabetic patients in Punjab, Pakistan

is relatively high and that immediate preventivemeasures should

be implemented. Diabetic foot ulcer needs considerable efforts

and dedicated actions for the prevention of the disease. Control

diabetes, early detection and modification of the risk factors for

the development. The importance of diabetic foot ulceration

awareness programs and population-based screening campaigns

should not be underestimated. These initiatives will undoubtedly

assist to minimize the disease’s burden. The findings will help

them understand the impact of foot ulcers on diabetic patient

risk factors in the area. However, more research is needed to

determine the relationship between these risk factors.
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