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ABSTRACT

Introduction: Type 2 Diabetes Mellitus (T2DM) is a classical example of aging disease process and with increasing life expectancy.
Type 2 diabetes, along with its long-term side effects including peripheral neuropathy, has been a major factor in the declining physical
health of the elderly. A previously unexplored area is the objective assessment of physical performance in elderly diabetes and
developing a correlation between this and diminished peripheral nerve activity.

Aims/ objective: To evaluate the peripheral nerve functions in elderly diabetics and the objective evaluation of physical performance
in them.

Materials and Method: The study was carried out in 120 elderly individuals aged 60 years and above with 60 diagnosed with T2DM
and 60 no-diabetic controls. Sensory functions were tested by 10g Semmes-Weinstein Monofilament Test and Vibration Perception
Threshold (VPT) was tested by handheld biothesiometer. Motor functions were tested by the Compound Muscle Action Potential and
Nerve Conduction Velocity (CMAP and NCV respectively) for the peroneal nerve (preferably of right side). Physical performance was
measured objectively by a validated composite performance battery score (0-12) comprising of Balance test score (0-4), Chair stand
test score (0-4) and Walk test score (0-4).

Results: Sensory and motor nerve function were significantly lower in elderly diabetics in comparison to elderly non-diabetics
(p<0.05). Decline in physical performance was significantly greater in elderly diabetics as compared to non-diabetics (p<0.0001).
Decline in physical performance was significantly greater in elderly diabetics with impaired sensory and motor function as compared
to diabetics with normal sensory and motor function (p<0.0001).

Conclusion: Elderly patients with sign and symptoms of impaired physical function should be screened for glycaemic control and
sensory and motor functions.
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INTRODUCTION

he aging process is characterized by the progressive

constriction of the homeostatic reserve of every

organ system. This gradual and cumulative decrease,
also known as homeostenosis, becomes noticeable by the
end of the third decade.! One of the inevitable
consequences is the impairment in glucose homoeostasis.
Type 2 Diabetes Mellitus (T2DM) is a classical example of
aging disease process and with increasing life expectancy,
T2DM in elderly is one of the most important challenging
contemporary issues.?

Older patients often tend to be symptomatic at an earlier
stage of disease due to this decreased physiological
reserve. Impairment of glucose tolerance with advancing
age is well established. After 40 years of age fasting plasma
glucose increases by 1 to 2 mg/dl. 2 hr. Post Prandial
plasma glucose by 8-20 mg/dl. Diabetes mellitus is widely
prevalent in the elderly population all over the world. As
predicted by the WHO, India will have largest number of
diabetic patients in the world and the increase in the

number of diabetic populations will be more in the age
group of 60 and above. 3

The characteristics of the geriatric population impose
certain important consideration in the epidemiology,
pathophysiology, diagnosis and treatment of those
afflicted with diabetes. Along with the increase in the
diabetics in this age group, the greatest challenge to the
medical profession would be to take care of the
complications associated with disease itself. 4 Also, the
economic consequences of this morbid illness are
staggering.

The rising trend of diabetes in the elderly and questions
regarding treatment options -basic care vis-a-vis
aggressive care have prompted a lot of research. Many
studies have been undertaken to address the problems in
the management of diabetes in this special group, which is
at increased risk because of both the effect of ageing on
the existing disease-Type 1 or Type 2 Diabetes, as well as
the subset of geriatric onset diabetes. ® This needs to be
considered to draw relevant conclusions on effective
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counter-measures. Possible mechanisms associated with
age related impairment in glucose uptake by muscle
include decreased muscle mass, increasing obesity,
decreased physical activities, poor diet, and increased
plasma free fatty acid levels. ”

Peripheral neuropathy is one of the most disabling
complications of diabetes in the elderly. With an estimated
prevalence of around 50% in elderly diabetics, peripheral
neuropathy is a significant cause of morbidity and physical
disability. 810

Several biological changes occurring during the aging
process may account for the facilitating effect of age on
diabetic neuropathy. These include an increase in the
production of advanced glycosylated end-products, a
defect in the polyol pathway, nerve vascular alterations
and impaired resistance to oxidative stress.* Since clinical
diagnosis is often difficult due to age-related changes in
the peripheral and autonomic nervous system, diagnosis is
often based on nerve conduction studies, vibration
perception threshold determination and autonomic
function tests. 12

The decline of physical performance in the elderly has long
been trivialized as a natural corollary of the aging process.
However, the complex interrelationship between aging,
disease and physical disability lies far deeper than what
meets the eye. '3 Focused research activities in recent
years have attempted to unearth objective measures for
physical performance in the elderly.!* There has also been
an increased attempt to correlate the objective decline in
physical performance with the underlying disease process.

Type 2 diabetes, along with its long-term side effects
including peripheral neuropathy, has been a major factor
in the declining physical health of the elderly. A previously
unexplored area is the objective assessment of physical
performance in elderly diabetes and developing a
correlation between this and diminished peripheral nerve
activity. This study aims at evaluating the peripheral nerve
functions in elderly diabetics and the objective evaluation
of physical performance in them. This study hypothesizes
that peripheral nerve functions were significantly reduced
in elderly diabetics in comparison to elderly nondiabetics
and it explained the presence of poor objective physical
performance in them.

SUBJECTS AND METHODS

It was an observational cross-sectional comparative
hospital-based study performed at tertiary care hospital of
eastern India in the Departments of Endocrinology &
General Medicine between November 2017 and October
2019. The elderly subjects were selected for study from the
Geriatric OPD, Medicine OPD and Endocrinology OPD of
SKMCH, Muzaffarpur.

Study Population: The study was carried out in 120 elderly
individuals aged 60 years and above. They were divided
into 2 groups:

Group 1: comprising of 60 patients who had Type 2
Diabetes Mellitus.

Group 2: comprising of 60 subjects who did not have
Diabetes Mellitus (control group). The controls were
selected from the relatives of the patients attending the
outdoor as well as relatives of those admitted at the
hospital SKMCH, Muzaffarpur.

Both groups were matched for age & sex.
Inclusion Criteria (Cases):
e Age>60 years?®

e Patients with Type2 Diabetes Mellitus by ADA (2017)
criteria °

e No difficulty in performing activities of daily life,
climbing stairs and walking at least a quarter of a
mile

Inclusion Criteria (Control):
e Elderly subjects aged > 60 years.
e Non-diabetic elderly subjects

e No difficulty in performing activities of daily life,
climbing stairs and walking at least quarter of a
mile.

Exclusion Criteria:
e Type 1 Diabetes Mellitus

e Patients with history of intake of drugs causing
peripheral neuropathy like phenytoin, isoniazid,
vincristine, and others.

e Patients with history of CVA, hip and knee
osteoarthritis, fracture of hip or any other such
conditions that restrict lower extremity mobility in
elderly.

e Patients with history of life-threatening cancers
with no active treatment during last 3 years.

e  Peripheral neuropathy due to causes other than
Diabetes Mellitus.

e Evidence of cardiac disease as per history, clinical
examination, and ECG.

e Patients on high dose metformin (1.5gm / day &
above) therapy.

e  Malnourished concomitant

hypovitaminosis.

subjects  with

e H/O alcohol addiction in the present or recent past
(3 years).

Methodology:

Baseline demographic and clinical characteristics of all
study participants and relevant history were taken in a
proforma. Blood pressure, fasting & post-prandial blood
glucose, serum urea & creatinine, lipid profile, HbAlc,

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

23


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 83(1), November — December 2023; Article No. 05, Pages: 22-27 DOI: 10.47583/ijpsrr.2023.v83i01.005

urine albumin-creatinine ratio were all noted in the
proforma.

Peripheral Nerve Function Tests: Sensory functions were
tested by 10g Semmes-Weinstein Monofilament Test and
Vibration Perception Threshold (VPT) was tested by
handheld biothesiometer.” Motor functions were tested
by the Compound Muscle Action Potential and Nerve
Conduction Velocity (CMAP and NCV respectively) for the
peroneal nerve (preferably of right side).*®

Objective Physical Performance Tests: Physical
performance was measured objectively by a validated
composite performance battery score (0-12) comprising of
Balance test score (0-4), Chair stand test score (0-4) and
Walk test score (0-4). 1>-20

Statistical Analysis: Data collected from elderly diabetic
(case) and non-diabetic (control) were presented in tabular

form using Microsoft excel 365 and transferred to SPSS
version 24 for further statistical analysis. Continuous
variables such as age, body mass index (BMI), HbAlc, NCV,
CMAP, and objective physical performance tests were
expressed as mean + SD (standard deviation) and statistical
significance of difference in these parameters between
diabetic and non-diabetic were evaluated using unpaired
t-test. Frequency of sex distribution, and impaired sensory
and motor functions were determined using descriptive
statistics and fisher’s exact test was used to evaluate
statistical significance of difference in these parametes
among diabetic and non-diabetic with a p-value of less
than 0.05 as the measure of statistical significance.

RESULTS

Baseline demographic and clinical characteristics of 60
elderly diabetics (case) and 60 elderly non-diabetics is
given in table 1.

Table 1: Comparison of baseline demographic and clinical characteristics between elderly diabetics and non-diabetics

Parameters Diabetics Non-Diabetics = P value Remarks
Age (Years) 70.08+4.82 70.12+4.99 0.97 Not significant
Sex Male: 41 Male: 39
Female: 19 Female: 21

BMI (kg/m2) 26.08+2.02 24.36+0.71 0.38 Not significant
HBA1c level (%) 7.24+0.48 5.23+0.30 0.001 Significant
Hypertension (%) 61.6 56.7 0.58 Not Significant
Dyslipidaemia (%) 60 56.6 0.91 Not Significant

There was no statistically significant difference between two groups with respect to baseline demographic and clinical
characteristics (p<0.05) except diabetes mellitus (HbA1lc: p <0.05). So, there was no significant other confounders between

diabetics and non-diabetics.

Table 2: Comparison of peripheral nerve function between elderly diabetics and non-diabetics

Parameters Diabetics Non-diabetics = P-value Remarks

NCV(m/sec) 37.81+252  42.08+1.26 <0.0001 Significant
CMAP (mV) 2.55+0.48 3.21+0.22 <0.0001 Significant
Impaired VPT (%) 60 26.7 0.046 Significant
Impaired Monofilament Test (%) 56.7 28.3 0.0009 Significant

Sensory (measured through NCV and CMAP) and motor function (measured through VPT and monofilament test) were
significantly lower in elderly diabetics in comparison to elderly non-diabetics (p<0.05).

Table 3: Comparison of objective physical performance between elderly diabetics and non-diabetics

Parameters Diabetics Non-diabetics  P-value Remarks
Chair stand score 2.17+0.94 3.10+0.82 <0.0001 Significant
Balance test score 2.65+0.89 3.43+0.67 <0.0001 Significant
Walk test score 2.13+0.81 3.03+0.80 <0.0001 Significant
Total performance battery score 7.22+2.15 9.42+1.86 <0.0001 Significant

Decline in physical performance was significantly greater in elderly diabetics as compared to non-diabetics (p<0.0001).
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Table 4: Analysis of relationship between peripheral nerve functions and objective physical performance in diabetics

Parameters of peripheral nerve

functions in diabetics diabetics
NCV (m/s) Reduced
Normal
CMAP (mV) Reduced
Normal
VPT Impaired
Normal
Mono- Impaired
Filament Test Normal

Mean total physical performance score in

P value Remarks
6.15
8.63 <0.0001  Significant
6.14
8.61 <0.0001  Significant
5.86
9.25 <0.0001  Significant
5.97
8.85 <0.0001  Significant

Decline in physical performance was significantly greater in elderly diabetics with impaired sensory and motor function as
compared to diabetics with normal sensory and motor function (p<0.0001).

Figure 1: Analysis of relationship between peripheral nerve functions
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With respect to motor function, mean CMAP is 2.55 mV +
0.48 mV and mean NCV is 37.81 m/s + 2.52 m/s in the
diabetic group. CMAP and NCV values in the non-diabetic
group were 3.21 mV + 0.22mV. and 42.08 m/s + 1.26 m/s.
respectively.

Comparison of these parameters in the diabetics and non-
diabetics revealed NCV in diabetics to be significantly
reduced than in non-diabetics (p<0.0001). The CMAP in
patients with type 2 diabetes mellitus is likewise
appreciably decreased than in non-diabetics. (p< 0.0001).

These findings corroborate with those of Strotmeyer S,
Reikeneire N et al. who found NCV (P< 0.001) and CMAP
(p<0.05) of the peroneal nerve to be significantly reduced
in an elderly U.S. population in comparison with elderly
non-diabetics.?

and objective physical performance in diabetics

Mono-filament test

B Impaired

KB Stansberry, HE Resnick et al. evaluated 39 adults, aged
70-79 years and had similar results in the diabetic
population.??

With respect to sensory function, our study reveals that in
the diabetic group, 60% (n=36) had impaired VPT and 56.7%
(n=34) had impaired Monofilament tests. Amongst the non-
diabetics, 26.7% (n=16) had impaired VPT and 28.3% (n=17)
had impairment of Monofilament test.

Comparison of these parameters in the diabetics and non-
diabetics revealed VPT in diabetics to be significantly
impaired than in non-diabetics (p<0.05). Further, analysis of
our data shows Monofilament test in diabetics to be
significantly impaired than that in non-diabetics (p<0.001).

Our study results parallel the findings of various studies
conducted worldwide. KB Stansberry, HE Resnick et al. in
their study on 39 elderly subjects found that diabetic
subjects had significantly impaired pressure sensation than
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non-diabetic controls (P < 0.05), and significantly impaired
VPT (P < 0.05).22

Strotmeyer S, Reikeneire N et al et al in their
groundbreaking analyses for the Health, Aging, and Body
Composition (Health ABC) Study participants showed
significant impairment of VPT (p< 0.001) and Monofilament
Test (p< 0.001).%*

Our analysis shows mean Total performance score to be
significantly less in diabetics with reduced NCV than in
diabetics with normal NCV (p<0.0001). The results further
show mean Total performance score to be significantly less
in diabetics with reduced CMAP than in diabetics with
normal CMAP (p<0.0001).

Our study also shows mean Total performance score to be
significantly less in diabetics with impaired VPT than in
diabetics with normal VPT (p<0.0001). Further, mean Total
performance score is significantly less in diabetics with
impaired Monofilament test than in diabetics with normal
Monofilament test (p<0.0001)

Thus, reduced sensory and motor peripheral nerve
functions were related to a significant reduction in Total
physical performance score in the diabetic group when
compared to the diabetics with normal sensory and motor
peripheral nerve functions. Reduced sensory and motor
peripheral nerve functions thus accounted for a significant
decline in objective physical performance in the elderly
diabetics.

A wide variety of researchers have delved into the
connection of peripheral nerve features and overall
physical function withinside the aged populace and
determined comparable results. Resnick HE, Vinik Al et al
156 determined the role of peripheral nerve dysfunction
(PND) in the disablement pathway in elderly females
participating in the Women’s Health and Aging Study. Level
of Peripheral Nerve Dysfunction was associated with
impaired balance (P < 0.05) and decrements in both usual
and fast-paced walking speeds (P < 0.01 for both).%

In their study on 39 elderly subjects, KB Stansberry, HE
Resnick et al. showed that compared with diabetics without
neuropathy, subjects with neuropathy performed
significantly worse on tests of walking speed (P < 0.05),
static balance (P < 0.05), dynamic balance (P < 0.05), and
coordination (P < 0.05). %

Strotmeyer E, Rekeneire ND et al. did pioneering work in
analyzing the relationship of peripheral nerve function with
objective physical performance withinside the Health,
Aging, and Body Composition (Health ABC) comprising of
2364 subjects of age between 73 to 82 years with 48% male,
38% black population. Independently, sensory and
motor nerve function was linked to every metric of physical
functioning. Type 2 diabetes remained substantially
correlated with a lower physical functioning score and
lower narrow pace of walking after the incorporation of
sensory and motor nerve function in fully modified models,
but not with chair stands, upright balance, or regular

walking speed. They came to the conclusion that diabetes
is associated with decreased physical performance, in part
because of poor sensory and motor nerve function. 2

CONCLUSION

Reduced sensory and motor peripheral nerve functions
were thus related with a significantly lower total physical
performance score in the elderly diabetic group and hence
accounted for a significant decline in objective physical
performance in the elderly diabetics. Elderly patients with
sign and symptoms of impaired physical function should be
screened for glycaemic control and sensory and motor
functions.
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