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ORIGINAL ARTICLE

To Find Frequency of Large Fibre Sensory Neuropathy in Diabetes
Mellitus and to Compare Hand Grip Strength in patients of DM with and
without Large Fibre Sensory Neuropathy

SOHAIL BASHIR SULEHRIA, SAFI ULLAH, NASIR HUSSAIN, ASMAT ULLAH, HASEEB ULLAH

Department of Medicine, King Edward Medical University/Mayo Hospital, Lahore

Correspondence to Dr. Sohail Bashir Sulehria Email: dr_sbsulehria@yahoo.com, Cell: 0300-9481271

ABSTRACT

Aim: To find frequency of large fiber sensory neuropathy in diabetes mellitus and to compare hand grip strength in patients of
diabetes mellitus with and without large fiber sensory neuropathy

Study setting: The study was conducted at Department of Medicine/ Diabetic Foot Care Clinic, Mayo Hospital, Lahore.
Duration of study: August 25, 2020 to February 25, 2021

Study design: Cross-sectional study

Methods: Total 100 patients with diabetes were enrolled. Patients had their handgrip checked. Handgrip strength of each
participant was tested in morning after routine breakfast, with the help of Jammar hand dynamometer. Three readings were
taken for each patient with dominant hand and average of these three was calculated for final analysis. Large fiber sensory
neuropathy was assessed as per operational definition. Data were entered and analyzed by SPSS v25.0. Peripheral neuropathy
was tested by Chi Square test. Data were stratified for age, gender, duration of DM and BMI. Hand grip was compared between
groups by t-test. A p-value of £0.05 was taken as significant.

Results: In this study, 100 patients presenting with diabetes mellitus were enrolled. Among these patients, 68(68.0%) were
males, while 32(32.0%) were females. Age range in this study was from 18 to 60 years with mean age of 42.8+11.6 year.
Frequency of large fiber sensory neuropathy was 42(42.0%) among cases presenting diabetes mellitus. Mean handgrip strength
in patients with large fiber sensory neuropathy was 20.71+2.39 kg and 28.10+5.18 kg among cases without large fiber sensory
neuropathy with p-value as 0.0001, which is statistically significant.

Conclusion: Long-standing large fiber sensory neuropathy with type-Il diabetes mellitus seems to result in a decrease in hand
grip strength. This physical limitation may contribute to low productivity in people with large fiber sensory neuropathy among

type-ll diabetes mellitus.
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INTRODUCTION

Diabetes is associated with major mortality risk. Prevalence in
Pakistan is alarmingly high upto 26.3% as per most recent data in
2017 It is known for micro and macrovascular complications that
result in considerable increase in morbidity and mortality. Diabetic
neuropathy is a complication that is symmetrical dependent
sensorimotor polyneuropathy attributable to metabolic and micro-
vessel alteration like accumulation of glycosylation end
products/sorbitol, increased oxidative stress as well as nerve
ischemia and impaired repair mechanism in type Il DM,? seen in
almost 50%?3. It is more common with more duration of diabetes
and poor blood glucose control and may progress to a lower
extremity amputation. Typical DPN features of sensory (i.e.
Numbness, paresthesia, loss of proprioception etc.) and motor (i.e.
atrophy, weakness etc.) dysfunction progress in a distal to
proximal or length dependent manner*®.

Prolonged DPN results in significant skeletal muscle deficits
leading to muscle atrophy, decreased strength, power and
endurance®. Multiple scores/tools are available to check
neuropathy in clinical/research settings. Few are Michigan Diabetic
Neuropathy Scale (MDNS), Utah Early Neuropathy Scale (UENS),
Nerve Conduction Study (NCS), Electromyography (EMG) and
Biothesiometry. Vibration sense is the only component of DPN that
can be accurately labelled in a quantifiable cut off value with help
of vibration perception threshold (VPT) using a biothesiometer
whose tractor is applied vertically on the pulp of hallux. VPT is
stratified as abnormal if it is >25v, intermediate if 15-25v and
normal if <15v’. Biothesiometry using VPT has a sensitivity greater
than 80%, specificity of 70% with good reproducibility and easy to
perform as compared to clinical scoring system. Sarcopenia “a
condition characterized by progressive and generalized loss of
skeletal muscle and strength in pathogenesis of functional
limitation™, is another condition that is recently being considered
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as one of complications of DM. Recent researches have
shown that older type-Il DM patients are often affected by skeletal
muscle impairment leading to reduced muscle mass, strength and
physical performance.® Insulin resistance, hyperglycemia, fatty
infiltration in muscle mass, peripheral neuropathy, physical
inactivity, oxidative stress, chronic inflammatory changes,
hormonal changes (Sex and growth hormone) and decrease
protein anabolism are fundamental mechanism leading to
sarcopenia’®* that leads to mobility disorders, increase risk of fall
and fracture, impaired ability to perform activities of daily living,
disabilities, loss of independence and increased risk of death42°,

Sarcopenia is conclusively measured by Computed
Tomography (CT), Magnetic Resonance Imaging (MRI), Dual
Energy X-Ray Absorptiometry (DEXA) and Bioimpedance
Analysis. Hand Grip Strength is an easy way to assess the muscle
strength in clinical setting. Cut off values for women with BMI
ranges <22.3, 22.3-24.2, 24.3-26.8 and >26.8 are 14.6, 16.1, 16.5
and 16.4 repectively.'® Hand grip strength is influenced by factors
such as age, gender, race & nutritional intake as well as
hypertension & dyslipidemial’. Keeping in view the many factors
like age, duration of diabetes, degree of hyperglycemia and
nutritional factors that link between sensory neuropathy and
decrease muscle strength,® it is plausible to think that patient with
sensory neuropathy (especially large fiber neuropathy) may have
concomitant loss while of muscle strength.*® In Pakistan no study
has so far evaluated this association.

Therefore, aim of study is to investigate compare hand grip
strength in type-2 DM pts with and without large fiber sensory
neuropathy. It will guide us about significance of functional motor
capacity and development of possible motor disability coexisting
with large fiber sensory neuropathy.

Operational definitions:

Diabetics: BSR >200mg/dl diagnosed at least five years ago and
less than 10 years. Maximum power of voluntary flexion of all
fingers under normal condition by dominant hand as measured by
Jammar Dynamometer for hand grip testing. Three readings were
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taken for each patient with dominant hand and average of these
three was calculated for final analysis. It was measured in kg.
Large fiber sensory neuropathy: Neuropathy was defined by
VPT >25v with the help of neuropathy screening device Neuro
Vibe™ MDX USA Medical Equipment Solutions?®,

MATERIALS AND METHODS

Study was conducted in the Department of Medicine/ Diabetic Foot
Care Clinic, Mayo Hospital, Lahore from August 25, 2020 to
February 24, 2021 after granting permission from hospital ethical
committee. It was cross sectional study and has non-probability
consecutive sampling. Sample size of 100 cases was calculated
with 95% confidence level and 9% margin of error and taking an
expected percentage of large fiber sensory neuropathy as 68.5%%.
Diabetes Mellitus of either gender and age ranging from 18-60
years diagnosed at least 5 years before and less than 10 years as
per operational definition were included while patients having
coexistent acute or chronic medical condition or hand disability e.g.
hand injury, uremia and heart failure (as evident by their medical
record or physical examination . were excluded All patients with
diabetes who fulfilled the inclusion and exclusion criteria, their
weight was measured using standardized weighing scale with
patients wearing light clothes only. Similarly, their height was
measured on height scale. After that they had their handgrip
checked after informed consent. They were requested not to take
any caffeinated beverage or energy drink on the morning of
testing.

Handgrip strength of each participant was tested in morning after
routine breakfast, with the help of Jammar hand dynamometer.
Three readings were taken for each patient with dominant hand
and average of these three was calculated for final analysis. Later
on, each participant was educated and treated according to his/her
own condition of illness. Large fiber sensory neuropathy was
assessed as per operational definition. Data were entered and
analyzed by SPSS v25.0. Quantitative variables like age, duration
of diabetes and handgrip strength were presented as Mean+S.D.
Qualitative variable like gender was presented as frequency and
percentage. Peripheral neuropathy was tested by Chi Square test.
Data were stratified for age, gender, duration of DM and BMI.
Hand grip was compared between groups by t-test. A p-value of
<0.05 was taken as significant.

RESULTS

In this study, 100 patients presenting with DM were enrolled.
Among these, 68(68%) were males, while 32(32%) were females.
Age range was from 18 to 60 years with mean age of 42.8+11.6
year. Majority of patients 54(54.0%) had age >45 years, while
14(14%) and 32(32%) patients were between 18-30 years and 31-
45 years respectively. Among these, 64(64%) had normal BMI,
while 32(32%) were overweight . Among patients, 48(48%) had
duration of diabetes for 5-7 years, while 52(52%) had for 8-10
years. Frequency of large fiber sensory neuropathy was 42(42%)
among cases presenting diabetes mellitus. Mean handgrip  with
large fiber sensory neuropathy was 20.71+2.39 kg and 28.10+5.18
kg among cases without large fiber sensory neuropathy with p-
value as 0.0001, which is statistically significant.

DISCUSSION

DM is usually associated with mild hand muscle weakness with
peripheral sensory neuropathy'®. Results showed that there is a
significant reduction of handgrip strength in DM compared with
apparently healthy ones. Similar findings were derived by Savas et
al who noted significantly lower handgrip in diabetics than controls
(p<0.05)?°. Results are also in close proximity with present study
which showed that type 2 DM result in a decrease in handgrip in
both sexes. This may lead to low productivity with type 2 DM
patients?>?, Some have reported reduced handgrip in type 2
DM??23_ |nsulin resistance may contribute for this weakness?* and,

therefore, decreased grip but loss of strength could also be due to
advancing age®.

A study by Kim et al, reported an association between type-I|
DM and risk of sarcopenia at various ages®. A recent cross
sectional hospital based study in Lahore performed on 113 newly
diagnosed type Il DM patients had a prevalence of 68.5% in those
with poor glycemic control (HbAlc>6.5) and 50% in those with
good glycemic control (HbAlc <6.5). Sarcopenia is conclusively
measured by Computed Tomography (CT), Magnetic Resonance
Imaging (MRI), Dual Energy X-Ray Absorptiometry (DEXA) and
Bioimpedance Analysis. Hand Grip is an easy way to assess
muscle strength in clinical setting. Kaur et al compared hand grip
between DM and non-DM and found a significant difference of
mean values of hand grip between both male and female diabetics
and non-diabetics (p<0.001). In a study, hand grip in diabetics was
(20.7+3.5 kg) and in controls as (32.9+7.6 kg)®.

In another study, hand grip in diabetics was (31.4+0.4 kg)
and in control as (32.7+0.1 kg)®. Decrease muscle strength is
evident with passing age due to loss of muscle mass.

CONCLUSION

Long-standing large fiber sensory neuropathy with type-2 DM
seems to result in a decrease in hand grip strength. This limitation
may lead to low productivity in those with large fiber sensory
neuropathy among type-2 DM.

Conflict of interest: Nil

REFERENCES

1. Basit A, Fawwad A, Qureshi H, NDSP Members. Prevalence of
diabetes, pre diabetes and associated risk factors: second Nutritional
Diabetes Survey of Pakistan (NDSP). 2016-2017. BMJ Open.
2018;8:1-9.

2.  Gupta A, Gupta Y. Diabetic neuropathy. J Pak Med Assoc.
2014,64:714-8.

3. Ahmed SR, Zuberi BF, Afsar S. Frequency of sensory neuropathy in
foot of asymptomatic type 2 diabetic patients using Semmes-Weinstein
monofilament. Pak J Med Sci. 2009;25:349-52.

4. Dyck PJ, Albers JW, Andersen H. Toronto Expert Panel on Diabetic
Neuropathy. Diabetic polyneuropathies: update on research definition,
diagnostic criteria and estimation of severity. Diabetes Metab Res Rev.
2011,37:620-8.

5.  Allen MD, Doherty TJ, Rice CL, Kimpinski K. Physiology in Medicine:
neuromuscular consequences of diabetic neuropathy. J Appl Physiol.
2016;121:1-6.

6. Andreassen CS, Jakobsen J, Andersen H. Muscle weakness a
progressive late complication in diabetic distal symmetric poly-
neuropathy. Diabetes. 2006;55:806-12.

7. Papanas N, Papatheodoerou K, Papazoglou D, Maltezos E. A
comparison of the new indicator test for Sudomotor function
(neuropad) with the vibration perception threshold & the clinical
examination in the diagnosis of peripheral neuropathy in subjects with
type 2 diabetes. Exp Clin Endocrinal Diabetes. 2008;116:135-8.

8. Lara B, Stefano V. Muscle dysfunction in type 2 diabetics: A major
threat to patients mobility and independence. Acta Diabetol J.
2016;10:1-11.

9. Bianchi L, Zuliani G, Velpato S. Physical disability in the elderly with
diabetes: epidemiology and mechanism. Curr Diabetes Rep.
2013;13:824-30.

10. Kalyani RR, Metter EJ, Ramachandran R. Glucose and Insulin
measurements from the oral glucose tolerance test and relationship to
muscle mass. J Gerontal A Biol Sci Med Sec. 2012;67:74-81.

11. Barzilay JI, Cotsonis GA, Walston J. Insulin resistance is associated
with decreased quadriceps muscle strength in non-diabetics adults
aged > 70. Diabetic Care. 2009;32:736-38.

12. Hilton TN, Tuttle LJ, Bohnert KL. Excessive Adipose tissue infiltration
in the skeletal muscle in individuals with obesity, diabetes mellitus and
peripheral neuropathy: association with performance and function.
Phys Ther. 2008;88:1336-44.

13. Sigal RJ, Kenny GP, Wasserman DH. Physical activity/exercise and
type 2 diabetes: a consensus statement from the American diabetes
association. Diabetes Care. 2006;29:1433-38.

14. Laurentari F, Russo C, Bandenelli S. Age associated changes in
skeletal muscles & their effects on mobility: An operational diagnosis
of sarcopenia. J Appl Physiol. 2003;95:1851-60.

184 PJMHS Vol. 16, No. 07, July 2022



S. B. Sulehria, S. Ullah, N. Hussain et al

15.

16.

17.

18.

19.

20.

21.

Rolland Y, Czerwinski S, Abellan G. Sarcopenia: its assessment,
etiology, pathogenesis, consequences and future perspectives. J Nutr
Health Aging. 2008;12:433-50.

Kim TN. Prevalence & determinant factors of sarcopenia in patients
with type 2 diabetes. The Korean Sarcopenic Obesity Study (KSOS).
Diabetic Care. 2010;33:1497-99.

Usman FJ, Setiati S. Association between type 2 diabetes mellitus &
hand grip strength in the elderly. J Phys conf. 2018;1073(4):1-8.
Arshad AR, Alvi KY. Diagnostic accuracy of clinical methods for
detection of diabetic sensory neuropathy. J Coll Physicians Surg Pak.
2016;26(5):374-9.

American Diabetes Association. Classification and Diagnosis of
Diabetes: Standards of Medical Care in Diabetes—2019. Diabetes
Care. 2019;42(1):13-28.

Infante JR, Rosenbloom AL, Silverstein JH, Garzarella L, Pollock BH.
Changes in frequency and severity of limited joint mobility in children
with type 1 diabetes mellitus between 1976-78 and 1998. J Pediatr
2001;138:33-7.

Savas S, Koroglu BK, Koyuncuoglu HR, Uzar E, Celik H, Tamer NM.
The effects of the diabetes related soft tissue hand lesions and the

22.

23.

24.

25.

26.

27.

reduced grip strength on functional disability of hand in type 2-diabetic
patients. Diabetes Res Clin Pract 2007;77(1):77-83.

Ezema ClI, lwelu EV, Abaraogu UO, Olawale OA. Handgrip strength in
individuals with long-standing type 2 diabetes mellitus: A preliminary
report. African Journal of Physiotherapy and Rehablitation Sciences
2012;4(1-2):67-71.

Park SW, Good Paster BH, Newman AB. Decreased muscle strength
and quality in older adults with type 2 diabetes. J Diabetes
2005;28(3):283-8.

Rantanen T, Guralnik JM, Foley D, Masaki K, Leveille S, Curb JD, et
al. Midlife hand grip strength as a predictor of old age disability. JAMA
1999;281:558-60.

Leveille SG, Fried LP, McMullen W, Guralnik JM. Advancing the
taxonomy of disability in the older adults. J Gerontol 2004;59:86—93.
Sayer AA, Dennison EM, Syddall HE, Gilbody HJ, Phillips DI, Cooper
C. Type 2 diabetes, muscle strength, and impaired physical function:
The tip of the iceberg? Diabetes Care 2005;28:2541-2.

Lee MR, Jung SM, Bang H, Kim HS, Kim YB. Association between
muscle strength and type 2 diabetes mellitus in adults in Korea: Data
from the Korea national health and nutrition examination survey
(KNHANES)  VI. Medicine  (Baltimore).  2018;97(23):10984.

PJMHS Vol 16, No. 07, July 2022 185



