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Abstract: Objective: One of the diabetes mellitus (DM) complications is foot ulcers. Foot ulcers are influenced by many factors. DM puts patients
at risk of injury because of visual impairment. Hyperglycemia can damage blood vessels, which results in peripheral artery disease
(PAD). The purpose of this study was to find the relationship of visual impairment and PAD with diabetic foot ulcers.

Methods: This research used observational analytic study with case—control methods. It used purposive sampling in 34 DM patients
with foot ulcers and 34 DM patients without foot ulcers. The research instruments were an interview guide to assess visual impairment,
physical examination to assess PAD, and documentation study, which was used to know the incidence of diabetic ulcers.

Results: The results showed that the respondents who experienced ulcers with visual impairment were 44.1% and the respondents
who had foot ulcers with PAD were 73.5%. The results of statistical tests showed that there was no relationship between visual
impairment and the incidence of ulcers (P = 0.166). The respondents with PAD will have a chance to suffer from foot ulcers 5.808
times higher than those who do not have PAD.

Conclusions: There is no relationship between visual impairment and the incidence of diabetic foot ulcers in Dr. Moewardi Hospital,
but there is relationship between PAD and the incidence of diabetic foot ulcers in Dr. Moewardi Hospital. Suggestions of this study are
to do foot screening and educate about the importance of foot care to prevent the occurrence of diabetic ulcers.
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1. Introduction

disease, arterial disease, foot ulcer, visual impairment,
and amputation.®®

Diabetes mellitus (DM) is a chronic disease that occurs
when the pancreas does not produce enough insulin or
the body is unable to utilize insulin, resulting in hypergly-
cemia." Prevalence of diabetes Indonesia (20-79 years)
shows 12 million at 2010. Estimates of diabetes in Indo-
nesia increasing become 12 million in 2030.2 Diabetes
can lead to complications of stroke, coronary heart

One of the complications that affect the quality
of life is foot disorder. The prevalence of foot ulcers
in diabetic patients is approximately 15%.” Though
foot ulcers have low prevalence but can lead to hos-
pitalization, increased costs for diabetics, and amputa-
tion.® Control of prolonged high blood glucose level will
result in damage to blood vessel walls. This leads to
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inflammation in the vascular endothelium, which results
in increased progression of atheroma plaque forma-
tion, resulting in progressive narrowing of the vascular
lumen. An increased risk of peripheral artery disease
(PAD) is determined by the duration of DM. Prevalence
of PAD is four times more common in diabetic patients.
The absence of pulse in the periphery may predict poor
prognosis of the foot to be amputated with or without
foot ulcers. The presence of a history of leg pain and no
pulse on both legs increases the likelihood of vascular
insufficiency.®1°

In addition to PAD, other factors affecting foot
ulcers are vision impairment. Impaired vision in diabetic
patients or the elderly will affect balance, mobilization,
and walking.® Impaired vision of diabetes occur due to
hyperglycemia, which causes thickening of the base-
ment membrane, decreasing peripheral permeability
and luminal narrowing in the retina or lenses that may
result in diabetic retinopathy." The purpose of this study
was to determine the relationship of visual impairment
and PAD with the occurrence of foot ulcers in patients
with DM.

2. Materials and methods

This research was a quantitative study. This type of
research was an observational analytic study with case—
control methods. The sample was foot ulcer patients
and diabetic patients. The sampling technique used in
this study was purposive sampling. Inclusion criteria
were diabetic patients who had foot ulcers from May
2012 to December 2012 and the patients who were will-
ing to participate in this study. There were 34 patients
with foot ulcers and 34 diabetics without foot ulcers. The

research was done in outpatient and inpatient care units
(1 and 3 bedrooms) of Dr. Moewardi Surakarta Hospital.
The study time was September 2012 to January 2013.
Visual impairment was assessed by using an interview
guide, PAD by performing examination of pulse on both
legs and diabetic foot ulcers based on medical record
documentation. Chi-square test was used for data
analysis.

3. Results

Table 1 shows that of respondents who experi-
enced ulcers, as many as 44.1% experienced visual
impairment. Of all respondents who did not have
ulcers, 58.8% had vision problems. The results of
statistical tests showed no association between
visual impairment and the incidence of ulcers
(P=0.166).

Table 2 shows that of respondents with foot ulcers,
73.5% experienced PAD. Of all respondents who did
not have ulcers, only 32.4% experienced PAD. The
result of statistical test shows that there was a sig-
nificant correlation between PAD and the incidence
of diabetic foot ulcers (P = 0.001). PAD is a risk fac-
tor for occurrence of foot ulcers because odds ratio
(OR) = 5.808 (95% CI 2.038-16.552). This indi-
cates that PAD respondents have 5.808 chance
of ulcers compared to respondents who do not
have PAD.

4. Discussion

Based on the results, it can be seen that as high as
44 1% of respondents with ulcers experienced visual

ltems No foot ulcer Foot ulcer P Odds ratio (OR) 95% confidence interval (Cl)
n % n % Minimum Maximum

No visual impairment 14 41.2 19 55.9 0.166 0.553 0.211 1.146

Vision impairment 20 58.8 15 441

Total 34 100 34 100

Table 1. Relationship between visual impairment and the incidence of diabetic foot ulcers in the general hospital of Dr. Moewardi Surakarta in

December 2012.

ltems No foot ulcer Foot ulcer P Odds ratio (OR) 95% confidence interval (Cl)

n % n % Minimum Maximum
No PAD 23 67.6 9 26.5 0.001 5.808 2.038 16.552
PAD i 324 25 73.5
Total 34 100 34 100

Table 2. Relationship between peripheral artery disease (PAD) and the incidence of diabetic foot ulcers in the general hospital of Dr. Moewardi

Surakarta on December 2012.
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impairment and 55.8% respondents who did not have
ulcers experienced visual impairment. This is in contrast
to the study of Melville et al.,® where after 20 years of
DM diagnosis, almost all respondents of type 1 DM have
retinopathy, whereas 60% of retinopathy occurs in type
2 DM respondents.

Visual disturbance variables correlated significantly
with foot ulcer occurrence (OR = 0.160). Respondents
having visual impairment have a possibility 0.160 times
for foot ulcers compared to respondents with no visual
disturbance. This is consistent with the research of
Prompers et al.™? that the severity of vision impairment
(the inability of a person to read the newspaper after
being corrected) who have PAD or do not have PAD is
associated with 1 year of ulcers (P = 0.007).

Visual impairment occurs due to the accumula-
tion of sorbitol in the eyepiece, whose function is to
withdraw water, which further damages the clarity of
the eye." Other eye problems such as cataracts, glau-
coma, and double vision affect routine self-care behav-
iors such as foot inspection and daily care, which can
lead to foot ulcers or amputation.’ All of the respon-
dents with or without ulcers experience the same pro-
cess, i.e., vision disorders, e.g., retinopathy, cataract,
or presbyopia due to which they have not or have been
wearing glasses. Most of respondents were diagnosed
with DM in older age, when it was easy to experience
vision problems such as presbyopia and cataracts.
Although respondents experience visual impairment,
providing family support to help check legs, prevent
injuries, create a safe environment, and use sticks to
assist in the activity may prevent them from the inci-
dence of ulcers.™

PAD was significantly related to the incidence
of ulcers by multivariate analysis. The result of OR
was 7.749; this means that DM respondents who
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5. Conclusions

There was no relationship between visual impairment
and diabetic foot ulcers in Dr. Moewardi Hospital. How-
ever, there is a relationship between PAD and diabetic
foot ulcers in Dr. Moewardi Hospital. Respondents with
PAD are susceptible to foot ulcers, the risk can be 5.808
times higher than those who had not PAD. Suggestions
of this study are to do foot screening and educate about
the importance of foot care to prevent the occurrence of
diabetic ulcers.
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