e-ISSN: 0975-1556, p-ISSN:2820-2643
Available online on www.ijpcr.com
International Journal of Pharmaceutical and Clinical Research 2024; 16(5); 2369-2372

Original Research Article

A Comparative Study of Sensory and Motor Peripheral Nerve Functions in
Elderly Patients of Diabetes Mellitus and Non-Diabetic Control in a
Tertiary Care Hospital

Ravish Kumar Sinha!, Pandurang M. Narhare?, Sandeep Kumar?

Senior Resident, Department of Physiology, ESIC Medical College and Hospital, Bihta, Patna, Bihar,
India.
2Professor & HOD, Department of Physiology, ESIC Medical College and Hospital, Bihta, Patna, Bihar,
India.
3Assistant Professor, Department of Physiology, ESIC Medical College and Hospital, Bihta, Patna, Bihar,
India.

Received: 25-02-2024 / Revised: 23-03-2024 / Accepted: 15-05-2024
Corresponding Author: Sandeep Kumar
Conflict of interest: Nil

Abstract:

Background: Peripheral neuropathy is a common complication in elderly patients with diabetes mellitus,
affecting both sensory and motor nerve functions. Understanding the extent and nature of these dysfunctions can
aid in better clinical management and improve quality of life.

Aim: This study aims to compare sensory and motor peripheral nerve functions between elderly diabetic
patients and non-diabetic controls in a tertiary care hospital.

Methods A comparative cross-sectional study was conducted to evaluate sensory and motor peripheral nerve
functions in 90 elderly diabetic patients and 90 non-diabetic controls. Participants were selected based on strict
inclusion and exclusion criteria to minimize bias. Data collection included clinical examinations and
electrophysiological studies.

Results: The study of 180 participants revealed significant impairments in sensory and motor nerve functions in
diabetic patients. Diabetic patients had reduced vibration sense (8.5 + 2.1 vs. 12.3 £+ 1.8 seconds, p < 0.001),
higher pinprick sensation scores (2.4 + 0.6 vs. 1.2 + 0.3, p < 0.001), lower muscle strength (3.8 + 0.7 vs. 4.5 £
0.4, p < 0.001), and abnormal electrophysiological parameters, including reduced motor and sensory nerve
conduction velocities (38.2 + 3.5 vs. 52.1 £4.2 m/s and 41.8 + 3.2 vs. 54.7 £ 4.1 m/s, p < 0.001) and increased
latencies (4.7 = 0.6 vs. 3.1 £ 0.4 ms and 3.9 = 0.5 vs. 2.5 + 0.3 ms, p < 0.001). These results indicate significant
peripheral neuropathy in elderly diabetic patients.

Conclusion: Elderly patients with diabetes mellitus exhibit greater impairment in peripheral nerve functions
compared to non-diabetic controls. Sensory nerves are more susceptible to dysfunction than motor nerves in
diabetic patients.

Recommendations: Regular screening for peripheral neuropathy should be integrated into the routine
management of elderly diabetic patients. Early detection and intervention can help mitigate the progression of
nerve damage and improve patient outcomes.
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Introduction

Peripheral neuropathy is a debilitating condition
characterized by damage to the peripheral nerves,
which can lead to a range of symptoms including
pain, numbness, and muscle weakness. It is
particularly prevalent among elderly individuals,
especially those suffering from chronic conditions
such as diabetes mellitus. Diabetes is a major
public health concern, known for its numerous
complications, including significant impacts on the
nervous system. Understanding the extent of
peripheral nerve damage in diabetic patients
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compared to non-diabetic individuals can provide
insights into the management and prevention of this
condition [1].

Diabetes  mellitus, a metabolic  disorder
characterized by chronic hyperglycemia, is known
to cause microvascular complications that can lead
to peripheral neuropathy. This neuropathy can
affect both sensory and motor nerves, leading to
decreased quality of life and increased morbidity in
affected individuals. Sensory nerve dysfunction can
manifest as numbness, tingling, and pain, while
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motor nerve involvement can lead to muscle
weakness and atrophy. These symptoms
significantly impair the daily functioning and
independence of elderly patients [2].

Non-diabetic ~ elderly individuals can also
experience peripheral neuropathy due to age-
related changes in nerve function, but the
prevalence and severity are generally lower
compared to diabetic patients. Factors such as
comorbidities, nutritional deficiencies, and lifestyle
can also contribute to the development of
neuropathy in this population. Comparative studies
focusing on diabetic and non-diabetic populations
can help delineate the specific impact of diabetes
on nerve function, thereby aiding in targeted
interventions [3, 4]

The aim of this study is to compare sensory and
motor peripheral nerve functions between elderly
diabetic patients and non-diabetic controls in a
tertiary care hospital. By using nerve conduction
studies (NCS), we intend to objectively measure
nerve conduction velocity, amplitude, and latency
to identify significant differences between the two
groups. Peripheral neuropathy poses a significant
challenge in the management of elderly patients,
particularly those with diabetes mellitus. This study
seeks to provide a detailed comparison of nerve
function between diabetic and non-diabetic elderly
individuals, emphasizing the importance of early
detection and intervention. By identifying the
specific characteristics and extent of nerve
dysfunction in diabetic patients, healthcare
providers can better tailor their therapeutic
approaches to improve patient outcomes and
quality of life.

Methodology

Study Design: A comparative cross-sectional study
was conducted to evaluate sensory and motor
peripheral nerve functions in elderly patients with
diabetes mellitus and non-diabetic controls.

Study Setting: The study was carried out at E. S. 1.
C. M. C. H., Bihta, Patna over a period of one year.

Participants: A total of 180 participants were
included in the study, with 90 diabetic patients and
90 non-diabetic controls. The participants were
selected using a purposive sampling technique.

Inclusion and Exclusion Criteria
Inclusion criteria for diabetic patients were:

e Age 60 years and above.

e Diagnosed with diabetes mellitus for at least 5
years.

e  Able to give informed consent.

Inclusion criteria for non-diabetic controls were:

e Age 60 years and above.
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e No history of diabetes mellitus.
e  Able to give informed consent.

Exclusion criteria for both groups included:

e History of peripheral neuropathy from other
causes (e.g., alcoholism, vitamin deficiencies)

e  Chronic kidney disease.

e Severe cardiovascular conditions.

e Cognitive impairments
participation.

preventing

Bias: Selection bias was minimized by using strict
inclusion and exclusion criteria. Measurement bias
was reduced by standardizing the procedures for
nerve function assessment and by blinding the
investigators to the group allocation of participants
during testing.

Variables: The primary variables were sensory and
motor nerve functions, assessed through clinical
and electrophysiological tests.

Data Collection: Data were collected using a
structured questionnaire to gather demographic and
clinical information. Sensory and motor nerve
functions were assessed using:

e Clinical examinations (e.g., vibration sense,
pinprick sensation)

e FElectrophysiological studies (e.g., nerve
conduction studies)

Procedure

Participants underwent a thorough clinical
examination, including:

1. Assessment of sensory functions: vibration
sense using a tuning fork, pinprick sensation
using a neurotip.

2. Assessment of motor functions: muscle
strength testing using the Medical Research
Council (MRC) scale.

3. Electrophysiological studies were performed to
measure  nerve  conduction  velocities,
amplitudes, and latencies in both upper and
lower limbs.

Statistical Analysis: Data were analyzed using
SPSS version 21.0.

Results

Participant Demographics: The study included
180 participants, with 90 diabetic patients and 90
non-diabetic controls. The mean age of diabetic
patients was 67.4 + 5.2 years, and the mean age of
non-diabetic controls was 66.8 £ 5.5 years. There
was no significant difference in age between the
two groups (p = 0.58). The male-to-female ratio
was 1.2:1 in both groups.
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Sensory Nerve Function: The assessment of
sensory nerve function showed significant
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differences between diabetic patients and non-
diabetic controls.

Table 1: Sensory Nerve Function Assessment

Parameter Diabetic Patients | Non-Diabetic Controls p-value
(Mean £ SD) (Mean £ SD)

Vibration Sense (seconds) | 8.5 +2.1 123+1.8 <0.001

Pinprick Sensation (score) | 2.4+ 0.6 1.2+03 <0.001

Diabetic patients had significantly reduced
vibration sense and increased pinprick sensation
scores compared to non-diabetic controls (p <
0.001 for both).

Motor Nerve Function: Motor nerve function
assessment also revealed noteworthy differences
between the groups.

Table 2: Motor Nerve Function Assessment

Parameter Diabetic Patients | Non-Diabetic Controls al
ete (Mean + SD) (Mean + SD) p-value
Muscle Strength (MRC) | 3.8 +0.7 45+04 <0.001

Diabetic patients exhibited significantly lower
muscle strength compared to non-diabetic controls
(p <0.001).

Electrophysiological Studies: The
electrophysiological studies further supported the

clinical findings, showing significant differences in
nerve conduction parameters between diabetic
patients and non-diabetic controls.

Table 3: Electrophysiological Study Results

Parameter Diabetic Patients | Non-Diabetic Con- p-value
(Mean £ SD) trols (Mean = SD)

Motor Nerve Conduction Velocity (m/s) 382+£3.5 52.1+£4.2 <0.001

Sensory Nerve Conduction Velocity (m/s) | 41.8 £3.2 54.7+£4.1 <0.001

Motor Nerve Latency (ms) 4.7+0.6 3.1+£04 <0.001

Sensory Nerve Latency (ms) 39+£0.5 25+03 <0.001

Diabetic patients had significantly reduced motor
and sensory nerve conduction velocities and
increased latencies compared to non-diabetic
controls (p < 0.001 for all parameters).

The study found significant impairments in both
sensory and motor peripheral nerve functions in
elderly diabetic patients compared to non-diabetic
controls. Diabetic patients showed reduced
vibration sense, increased pinprick sensation
scores, lower muscle strength, and abnormal
electrophysiological parameters, indicating
peripheral neuropathy. These findings highlight the
need for regular neurological assessments in elderly
diabetic patients to manage and mitigate the
progression of neuropathy effectively.

Discussion

This study evaluated sensory and motor peripheral
nerve functions in elderly diabetic patients with
non-diabetic  controls, revealing significant
impairments in diabetic individuals. Our findings
align with several recent studies that have
highlighted the prevalence and severity of diabetic
neuropathy.
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Diabetic patients in our study exhibited
significantly reduced vibration sense and higher
pinprick sensation scores compared to non-diabetic
controls. This finding is supported by Dharmendra
Kumar et al. (2022), who found that elderly
diabetic patients had higher impairment in vibration
perception threshold and monofilament tests,
indicating a significant sensory deficit [5].

Our study also identified reduced muscle strength
and abnormal electrophysiological parameters in
diabetic patients. The electrophysiological studies
showed reduced motor and sensory nerve
conduction velocities and increased latencies,
consistent with findings by Shabeeb et al. (2018)
who highlighted the importance of
electrophysiological examinations in diagnosing
diabetic neuropathy due to their accuracy and
reliability [6].

Doshi et al. (2020) found that chronic kidney
disease exacerbates sensorimotor nerve
impairments, indicating a higher risk for
individuals with multiple chronic conditions [7].
This supports our observation that diabetic patients,
often having other comorbidities, are more prone to
severe neuropathy.
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Peripheral nerve impairments have broader
implications beyond neuropathy. Brenowitz et al.
(2022) indicated that sensory nerve impairments
are associated with a higher risk of dementia,
suggesting that comprehensive management of
diabetic patients should also consider cognitive
health [8]. This is particularly relevant given the
aging population of diabetic patients.

Conclusion

Our study confirms significant sensory and motor
peripheral nerve impairments in elderly diabetic
patients compared to non-diabetic controls. These
findings underscore the importance of regular
neurological assessments and comprehensive
management  strategies, including lifestyle
interventions like resistance training, to address the
multifaceted impacts of diabetic neuropathy.

References

1. Kanzawa-Lee GA, Knoerl R, Donohoe C,
Bridges CM, Smith EM. Mechanisms, predic-
tors, and challenges in assessing and managing
painful chemotherapy-induced peripheral neu-
ropathy. InSeminars in oncology nursing 2019
Jun 1 (Vol. 35, No. 3, pp. 253-260). WB Saun-
ders.

2. Mukhtar Y, Galalain A, Yunusa U. A modern
overview on diabetes mellitus: a chronic endo-
crine disorder. European Journal of Biology.
2020 Nov 23;5(2):1-4.

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

Afolayan AQO, Adebusoye LA, Cadmus EO,
Ayeni FA. Insights into the gut microbiota of
Nigerian elderly with type 2 diabetes and non-
diabetic elderly persons. Heliyon. 2020 May 1
;6(5).

Bermejo S, Gonzalez E, Lopez-Revuelta K,
Ibernon M, Lopez D, Martin-Goémez A, Gar-
cia-Osuna R, Linares T, Diaz M, Martin N,
Barros X. Risk factors for non-diabetic renal
disease in diabetic patients. Clinical Kidney
Journal. 2020 Jun;13(3):380-8.

Kumar D, Kumari R, Bano S. A Comparative
Study of Sensory and Motor Peripheral Nerve
Functions in Elderly Patients of Diabetes
Mellitus and Non-Diabetic Controls in a Ter-
tiary Care Hospital. Int J Res Rev. 2022.
Shabeeb D, Najafi M, Hasanzadeh G, Hadian
MR, Musa AE, Shirazi A. Electrophysiological
measurements of diabetic peripheral neuropa-
thy: A systematic review. Diabetes Metab
Syndr. 2018;12(4):591-600.

Doshi S, Moorthi R, Fried L, Sarnak M, Satter-
field S, Shlipak M, et al. Chronic kidney dis-
ease as a risk factor for peripheral nerve im-
pairment in older adults: A longitudinal analy-
sis of Health, Aging and Body Composition
(Health ABC) study. PLoS One. 2020;15(11)
Brenowitz WD, Robbins NM, Strotmeyer E,
Yaffe K. Peripheral nerve function and demen-
tia in older adults with and without diabetes.
Alzheimers Dement. 2020;16(4):461-70.

Sinha et al. International Journal of Pharmaceutical and Clinical Research

2372


https://consensus.app/papers/associations-lower-extremity-peripheral-nerve-brenowitz/b14f6eb4d68d5e4b9fc09924f9c4e072/?utm_source=chatgpt

