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Abstract
Objective: To determine the prevalence of poor cognitive functioning in diabetics with diabetic foot.

Methods: This cross sectional study was undertaken at Combined Military Hospital (CMH) Rawalpindi, from September
to December 2021. The study included 190 patients, known to be diabetic, aged 40 to 70 years of either gender, with
diabetic foot, presenting to Department of medicine CMH Rwp. Patients with advanced kidney disease and dementia were
excluded. Informed consent was taken from all patients. Mini-Mental State investigation (MMSE) results were used to
evaluate overall mental condition (Folstein, Folstein, & McHugh, 1975). Score was noted and if MMSE score was found
24, poor cognitive function was labeled

Results: The mean age of the patients was 60+7.84 years. In our study, 132(69.47%) were males and 58(30.53%) were
females. The mean duration of disease of the patients was 11.66+4.58 years. 22(11.70%) patients were on oral treatment,
72(38.30%) were on insulin and 94(50%) patients were on both. About 71(37.77%) patients were found to be
hypertensive, and 70(36.8%) patients were smokers. The mean duration of diabetic foot was 2.23+1.93 months and the
mean MMSE score was 23.86+2.95. Poor cognitive functioning was found in 99(52.11%) patients.

Conclusion: It is concluded that poor cognitive function in diabetic patients with diabetic foot significantly contributes to
the disease.
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4% and 10%." In Pakistan, 13.9% of people have diabetic
feet.’

Introduction

Foot ulceration is the commonest lower-extremity

complication in diabetic patient.' Patients with diabetic
foot ulcers are often older, have a lower body mass index
(BMI), have had their diabetes for a longer period of
time, and are more likely to have smoked before, had
hypertension, or diabetic retinopathy.” 6% of diabetics
experience foot disease, which can cause tissue damage
to the foot or cause an infection or ulcer.’ Future predic-
tions indicate that the burden of diabetic foot will rise.
On the other hand, those with diabetes have a 15% to
25% lifetime chance of getting a diabetic foot ulcer.
The yearly incidence of foot ulceration is estimated to
be between 1% and 4%, and its prevalence is between
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The association between glucose management and
difficulties seen in the foot and ankle has to be thoroughly
explained to both primary care providers and patients.’
The cognitive requirements for adhering to medical
advice are also increased by this disease. There could
be a disconnect between a patient's capacity to follow
medical advice and it.” Thus the aim of this study was to
determine the prevalence of poor cognitive functioning
in diabetics with diabetic foot.

Methods
The cross-sectional study was commenced at the Depart-
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ment of Medicine, CMH Hospital, Rawalpindi after
attaining approval from Institutional review board.
Informed consent from patients was taken. Patients of
age between 40 to 70 years of either gender presenting
with diabetic foot, excluding those with recurrent or
relapse diabetic foot (on medical record) or chronic
renal failure stage 1V, V, disabling stroke or dementia
(on medical record) were excluded. Demographic data
(name, age, gender, BMI, duration of diabetes, treatment
of diabetes, hypertension, smoking and duration of
diabetic foot) was noted. Mini-Mental State Investi-
gation (MMSE) results were used to evaluate overall
mental condition (Folstein, Folstein, & McHugh, 1975).
Score was noted and if MMSE score was found <24,
poor cognitive functioning was labeled. The data was
entered & analyzed via SPSS v. 20. Poor cognitive func-
tioning was calculated as frequency (%).

Results

In this study total 190 patients were enrolled. The mean
age of the patients was 60+7.84 years. About 132 (69.47%)
were males and 58 (30.53%) were females. The male-
to-female ratio was 2.3:1. The mean BMI was 28.46+4.19
kg/m’. The mean duration of disease of the patients was
11.66+4.58 years. According to this study 22(11.70%)
patients were on oral treatment, 72(38.30%) patients
were on insulin and 94(50%) patients were on both
oral and insulin treatment. The study results showed
that the hypertension was found in 71(37.77%) patients
and 70(36.8%) patients were smokers. The study results
showed that the mean duration of diabetic foot was
2.23+1.93 months. The mean MMSE score of the patients
was 23.86+2.95 with minimum and maximum MMSE
scores of 19 & 30 respectively. Poor cognitive functio-
ning was found in 99(52.11%) patients. In patients
having age < 50 years the poor cognitive functioning
was found in 5(19.2%) patients and in patients having
age >50 years the poor cognitive functioning was found
in 94(57.3%) patients (p-value=<0.001). Table 1

Table 1: Comparison of poor cognitive
functioning between age groups

Poor cognitive

Functioning Total p-
value
Yes No
2 <50 5 21 26
S 192%  80.8%  100.0%
© Y 70 164 <0.00
& 573%  42.7%  100.0% 1
Total 99 91 190
521%  47.9%  100.0%

In males the poor cognitive functioning was found in
7(58.3%) patients and in female patients the poor
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cognitive functioning was found in 22(37.9%) patients,
the difference being statistically significant.

In patients having duration of disease < 15 years the poor
cognitive functioning was found in 81(48.5%) patients
and in patients having BMI >15 years the poor cognitive
functioning was found in 18(78.3%) patients, the diffe-
rence being statistically significant.

Table 2: Comparison of poor cognitive functioning
between duration of disease

Poor cognitive

Functioning Total p-
Yes No value
c g <15 81 86 167
o‘é g 48.5%  51.5%  100.0%
55 >15 18 5 23
S 783%  217%  1000% 007
Total 99 91 190
521% 47.9%  100.0%

The patients on oral treatment the poor cognitive func-
tioning was found in 7(31.8%) patients, patients on
insulin the poor cognitive functioning was found in
29(40.3%) patients and patients on both treatment the
poor cognitive functioning was found in 61(54.9%)
patients, the difference being statistically significant.

Discussion

In this study the poor cognitive functioning was found
in 99(52.11%) patients with diabetic foot. According
to Ryan et al., 24% of adolescents with early-onset dia-
betes (diagnosed before the age of six) exhibited clinically
significant cognitive deficits, as opposed to 6% of pa-
tients with later-onset diabetes and 6% of non-diabetics."”

Walid M. Gamal et al. found that 40% of individuals
exhibited overall cognitive impairment (MMSE 24)
and that the mean Mini-Mental State Investigation
"MMSE" score was 24.6. Both episodic memory impair-
mentand MMSE impairment were associated with foot
amputation and comorbidities in senior participants (aged
65). Psychomotor sluggishness and impairment in
abstract processing were more likely in elderly patients
with HbA 1c>7%." Studies have shown abnormalities in
several cognitive areas in diabetic patients, however
these findings were not found in adult participants.
Patients with type 2 diabetes perform less quickly while
processing information and have worse executive,
memory, and attention skills." "

According to a research by Rania Naguib et al., 33.8%
of participants had severe cognitive damage, while
80.3% overall had cognitive damage. Patients with severe
cognitive damage had levels of HbA 1¢ that were consi-
derably higher, and as HbAIc levels rose, so did the
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likelihood of cognitive damage."

Compared to people without diabetes, people with mid-
life diabetes experience a 19% higher rate of cognitive
impairment over the course of 20 years." Worldwide,
415 million individuals have diabetes mellitus, and by
2040, it is expected that number would rise to nearly
640 million."

In Saudi Arabia, 46% of people aged 60 and above have
cognitive impairment, according to aresearch examining
the prevalence of the condition.” According to a research
done on people of younger ages; cognitive impairment
was present 19.5% of the time."

Conclusion:

The study showed that significant cognitive impairment
is seen in diabetic correlating statistically with age,
male gender, duration of disease and need for insulin
therapy in patients with diabetic foot.
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