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Abstract

Background: In India, the burden of diabetes-related microvascular and macrovascular
consequences is enormous. There are more persons developing DM problems as a result of the
rising prevalence of diabetic mellitus (DM). In India, the prevalence of diabetic peripheral
neuropathy (DPN), which can range from 18.8 to 61.9%, is the most prevalent complication among
people with DM. Early detection of DPN can lessen its effects. Primary care screening services
can aid in the early detection of problems and enhance patient health outcomes for people with
diabetes. The purpose of this study was to evaluate the risk factors for DPN and its prevalence
among type 2 DM patients who visited the diabetic clinic.

Methods: 300 individuals with type 2 diabetes who were enrolled in the Government Medical
College and Hospital, Purnia from September 2021 to August 2022 underwent a cross-sectional
study. A standardized questionnaire was used to gather data, which was then followed by a
thorough visual and physical examination of the foot. Urine was obtained to check for albumin
presence, while a blood sample was provided to determine HbAlc.

Results: One hundred and seventy (44%) of the 300 individuals had neuropathy, of which 85
(51%) were symptomatic. Higher HbAlc levels (OR =2.86; p <0.017), elementary schooling and
less educational status (OR = 3.33; p <0.002), length of DM (OR = 1.72; p < 0.037), the presence
of urine albumin (OR = 2.56; p < 0.032), and peripheral vascular disease (OR = 2.84; p <0.002)
were predictors for DPN.

Conclusion: According to the current study, rural areas have a significant frequency of peripheral
neuropathy. Frequent screening can aid in the early detection of DPN and help prevent
complications like foot ulcers, which ultimately result in amputation.

Keywords: Diabetic peripheral neuropathy, Type 2 diabetes mellitus, Foot examination. HbAlc,
Monofilament.
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Introduction

Estimates from the World Diabetes mellitus (DM). The estimate is that there will
Federation from 2017 indicate that 425 be 629 million people on the planet by 2045.
million individuals worldwide have diabetes In 2017, India had the second-highest number
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of diabetic patients at 72,946,400. In India
right now, the prevalence is 8.8% [I1].
According to the ICMR INDIA study, Tamil
Nadu has a 13.7% prevalence of diabetes
mellitus in urban areas and 7.8% in rural
regions, with a higher percentage of
undiagnosed diabetics living in rural areas
than in urban ones [2,3].
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In India, the burden of DM-related
microvascular and macrovascular
consequences is enormous [4,5; Figure 1].
An increasing number of persons are
developing difficulties as DM prevalence
rises [6,7]. The most frequent consequence in
people with type 2 diabetes is diabetic
peripheral neuropathy (DPN) [8].
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Figure 1: Important diabetes mellitus microvascular and macrovascular complications

In the literature, the prevalence of DPN
varied from 18.8 to 61.9% [9-12]. DPN may
or may not present with symptoms. When
symptomatic, it most usually manifests as
hyperaesthesia, tingling, and searing pain, all
of which are uncomfortable to the patient.
The majority of them will not experience any
symptoms and are less likely to seek medical
attention. Moreover, primary care doctors
could fail to do a foot examination among
them. Only an inspection or when a painless
foot ulcer is evident can diagnose these
asymptomatic DPN patients [13]. Patients
with DPN frequently develop foot ulcers and
repeated  infections, which, if not
appropriately treated, might eventually result
in amputation. This worsens the quality of
life, which is already compromised, and
increases disability [14].
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The increased proportion of diabetic foot
might be decreased by an early identification
of DPN. Ulcers are the most common starting
point for amputations in DM patients. With
the right foot hygiene habits and routine
screening to determine the risk of foot issues,
this can be avoided. As a result, all DM
patients should undergo routine DPN
screenings starting at the time of diagnosis. In
addition, numerous studies have
demonstrated that neuropathic symptoms can
be reduced with improved blood sugar
management and the avoidance of excessive
blood glucose fluctuations [8].

The aim of this research was to determine the
risk factors for DPN and to determine its
prevalence among type 2 DM patients
attending Government Medical College and
Hospital, Purnia.
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Methods

Between September 2021 and August 2022,
the study involved type 2 diabetes mellitus
patients who were seen at Government
Medical College and Hospital, Purnia.

Every patient with DM who receives a
diagnosis is registered at the facility, and a
treatment card is given to each registered
patient to keep track of all their
appointments, including the results of their
clinical exams, their blood sugar readings,
and the recommended treatments. The
medical officer does a thorough physical
examination on each patient who visits the
center once every 3 weeks. An average of 40
minutes were spent interviewing each patient
to get all the details. Demographic data was
gathered and DPN symptoms were elicited
using a pre-tested structured questionnaire.
An examination of the body then ensued.

The feet were then carefully examined in a
well-lit space. The evaluation was done in
accordance with the following categories: (a)
musculoskeletal, (b) neurological, (c), and
(d) wvascular. began with a physical
examination of the foot, which included a
musculoskeletal and dermatological
assessment.

The feet were examined for missing hair,
misshapen nails, dry skin, fissures,
ulceration, areas of erythema, previously
healed  scars, and  gangrene  for
dermatological examination. The prevalence
of wasting and abnormalities including claw
toes, Charcot joints, and large metatarsal
heads were noted for the musculoskeletal
examination [19]. Three straightforward
clinical tests were used to evaluate the
nervous system: ankle reflexes, 128 Hz
VibraTip, and 10-g monofilament.

Blood tests: The most recent results for
postprandial blood sugar (PPBS) and fasting
blood sugar (FBS) were noted from the
treatment card. Each patient had their
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glycosylated haemoglobin (HbAlc) levels
checked utilising the smartphone-based Aina
HbAlc Monitoring System. This point-of-
care testing tool uses capillary fingersticks to
determine the levels of glycosylated
haemoglobin (HbAlc). It has received
validation at numerous clinical facilities
around the world with outcomes that are
comparable to those of the gold standard
analyzers.

Software from the Statistical Package for
Social Sciences, version 16, was used for data
entry and analysis. The background variables
were analyzed using descriptive statistics.
Quantitative variables have a reported
median and range. For qualitative variables,
frequency and percentage are given. The
connections of risk factors were examined
using chi-square. They computed the odds
ratios (ORs) and their 95% confidence
intervals (Cls). Statistical significance was
defined as a p-value less than 0.04. In order
to identify the predictors for the occurrence
of DPN, binary logistic regression was
carried out wusing the Backward-Wald
approach. Inputs for the logistic regression
model included variables and the primary
outcome.

A p-value < 0.04 was deemed statistically
significant. Adjusted odds ratio (AOR) was
used to determine the strength of the link
between DPN and the risk factors.

Results

300 type 2 DM patients in total—109 men
and 191 women—were included in the study.
The study's participants were 55 years old on
average (IQR 51-63). Participants in the
study had a median BMI of 25.87 kg/m2
(IQR 21.26-28.03). There was a positive
family history of DM in 175 (45.7%) of the
individuals. One year had passed since the
DM diagnosis on average (IQR 1-11). Just
4.4% of the participants were taking insulin
in addition to another OHA, while the
majority of participants were taking
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metformin, either alone or in combination
with another OHA.

DPN was present in 44.8% of people, with
prevalence rates for males (46.1%) and
females (44.3%) nearly equal. Pressure
sensation was diminished or absent in 110
(31%) research participants, the ankle reflex
was absent in 80 (23%) participants, and
vibration perception was diminished or
absent in 65 (16.8%) patients.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

165 (43.2%) of the study's participants
reported having symptoms that might point to
DPN. 85 (51.4%) of individuals who had
DPN diagnosed had symptoms. Burning,
pricking, and discomfort were the symptoms
that were most commonly reported in this
study. Table 1 provides information on the
musculoskeletal, neurological, vascular, and
dermatological assessments.

Table 1: Symptoms of DPN

Symptoms Number Percentage
Any 2 or more symptoms 165 43.2%
Burning 85 22.5%
Pricking 80 21.4%
Pain 70 18.4%
Numbness 65 17.1%
Tingling 30 8.8%
Physical examination Right foot (%) | Left foot (%)
Absent hair 22.7% 22.7%
Deformed nails 21.7% 24.0%
Fissured skin 21% 20.7%
Ulceration 2.5% 3.2%
Old healed scar 2.5% 2.7%
Gangrene 0.4% 0.7%
Deformities 6.1% 6.1%
Neurological assessment (%)

Monofilament test—pressure sensation absent/ reduced | 28.1% 27.3%
Vibration test—vibration perception absent/ reduced 14.0% 16.3%
Ankle reflex—absent 20.7% 21.7%
Vascular assessment (%)

Dorsalis pedisartery—pulsations absent 5.0% 4.8%
Posterior tibial artery—pulsations absent 7.3% 8.4%

There was no discernible sex difference in
prevalence, with males and females each
reporting nearly identical rates of 46.1 and
44.3 percent. Those older than 60 years had a
higher likelihood of having DPN (OR =
3.16), and there was a statistically significant
rise in the prevalence of DPN with advancing
age (p = 0.008). Moreover, the prevalence of
DPN increased with the length of DM, and
this proportional difference was statistically
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significant (p = 0.008). The glycemic indices
fasting blood sugar > 125 mg/dl (OR = 1.94,
p = 0.002), postprandial blood sugar > 100
mg/dl (OR = 2.04, p=0.002), and
glycosylated hemoglobin > 9.4 (OR = 2.231,
p = 0.042) were significantly associated with
DPN. Age, time since diagnosis, education
level, HbAlc, systolic blood pressure, the
presence of urine albumin, and PVD were
used as predictors in a binary logistic
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regression analysis to determine the
prevalence of DPN. It was verified that
having only completed primary school
(p=0.002), having a disease duration of at
least four years (p = 0.037), having higher
HbA1C levels (p = 0.018), having urine
albumin (p = 0.013), and having PVD (p =
0.002) showed a significant association with
DPN.

Discussion

44.8% of participants in this study had DPN.
George et al. reported similar outcomes. In
order to diagnose DPN, they carried out a
study at a secondary rural hospital using the
Michigan Neuropathy Screening Instrument
(MNSI) instrument. 99 (47%) of the 212
participants had a DPN diagnosis [15].
Another study that used MNSI and was
carried out in a tertiary medical facility in
rural Pondicherry revealed a prevalence of
52.9%, which was marginally higher than the
results of the present study [14]. A
prevalence of 39.3% was found in a study in
rural Andhra Pradesh utilising SW 10-g
monofilament, VPT test by 128-Hz tuning
fork, and ankle reflex tests [16].

This was a little less common than in the
current study. A prevalence of 29.2% was
observed in a Lucknow study utilising the
Neuropathy Symptom Score (NSS) and
Neuropathy Disability Score (NDS), which
was less than in the present study. This can
be as a result of the study only including
patients who had their diagnosis during the
previous six months. However, the same
study found that 43.3% of those who
underwent aberrant VPT using a VibraTip
had a strong connection with NDS, which is
comparable to our incidence of DPN [17].
Male prevalence in the current study was
somewhat greater (46.1%) than female
prevalence (44.3%), although this difference
was not statistically significant. This was
consistent with the results published by
Bansal et al., ] Cazebas-Cerrato, and Javed et
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al. [18-20], while some research indicate that
men are more likely than women to develop
DPN [21-22]. This study indicated primary
schooling or less as a risk factor for the
development of DPN. Low-educated DM
patients had worse results in terms of
complications, according to research by Van
der Meer and colleagues [23].

These findings are consistent with our
research and are explained by the fact that
people with higher levels of education are
more knowledgeable about the illness and its
complications. They are more likely to follow
and maintain dietary guidelines,
pharmaceutical regimens, and lifestyle
changes [24]. High HbAlc levels were also
found to be a risk factor in the current study
for the occurrence of DPN. Liu et al
conducted a meta-analysis to examine the
risk variables for DPN, which included
research from China, India, Bangladesh, and
Kuwait. According to this study, DPN risk
factors include Hbalc [25].

In newly diagnosed type 2 DM patients, strict
glycemic management has been shown to
delay the development of microvascular
problems, such as neuropathy and
nephropathy [26]. This shows that glycemic
state affects the onset and development of
problems connected to diabetes. The current
study indicated that having PVD was a risk
factor for developing DPN. According to a
study on DPN risk factors conducted in
Germany, having diabetes-related
comorbidities such peripheral vascular
disease, nephropathy, and retinopathy was
linked to a higher risk of developing DPN
[27]. This is similar to what it was found in
this study.

Conclusion

The histomorphology of soft tissue tumors
can be pretty well correlated using the safe
and affordable diagnostic technique known
as FNAC. Consequently, even if a particular
diagnosis may not always be achievable,
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FNAC can be utilized as a trustworthy
diagnostic technique for preoperative workup
with fair sensitivity, specificity, and
accuracy.
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