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ABSTRACT

Background: Diabetic Peripheral Neuropathy (DPN) is one of the most common and disabling complications of diabetes
mellitus, significantly affecting not only physical function but also psychological well-being. Individuals with DPN
frequently experience pain, numbness, balance impairment, reduced mobility, fear of falling, and limitations in daily
activities, which can contribute to emotional distress, anxiety, stress, and depressive symptoms. These psychological
concerns often reduce motivation for physical activity and negatively impact overall quality of life. Therefore, there is an
increasing need for comprehensive rehabilitation approaches that address both physical disability and mental health
aspects of DPN. Exercise interventions, particularly aerobic and resistance training, have demonstrated beneficial effects
on physical performance, glycemic control, and nerve function;, however, limited evidence exists regarding their
comparative effectiveness in improving functional mobility and psychological outcomes among individuals with DPN.

Objective: To compare the effectiveness of aerobic and resistance exercise on functional mobility and Psychological
Well-being in patients with Diabetic Peripheral Neuropathy.”

Methods: This comparative study involved 30 patients with DPN randomized into two groups. Group A (n=15)
performed aerobic exercises, while Group B (n=15) engaged in resistance training targeting major muscle groups. Both
interventions were conducted for 40mins per session for 8 weeks. Outcomes were measured using TUG and DASS 21.

Results: Post-intervention data showed significant improvements in both groups compared to baseline. Group A
(Aerobic) demonstrated a more pronounced reduction in DASS 21score compared to Group B. However, Group B
(Resistance) showed superior gains in lower limb strength, while Group A maintained a slight advantage in functional
mobility. Statistical analysis indicated that aerobic exercise is marginally effective for Functional mobility. Whereas
resistance training significantly enhances musculoskeletal support.

Conclusion: Both aerobic and resistance exercises are effective in managing DPN symptoms. Aerobic exercise should be
prioritized for patients primarily requiring improved Psychological wellbeing, while resistance training is essential for
addressing muscle strength associated with neuropathy.

Keywords: Diabetic Peripheral Neuropathy, functional mobility, DASS 21, Aerobic Exercise, Resistance Training

How to cite this article: Selvaraj L, Selvam PS, Raja R, Lakshmikanth P. Comparative Study on the Effectiveness of
Aerobic and Resistance Exercise on Functional Mobility and Psychological Well-Being in Patients with Diabetic
Peripheral Neuropathy. Int J Drug Deliv Technol. 2026;16(53s): 675-680 DOI: 10.25258/ijddt.16.53s.117

Source of support: Nil.

Conflict of interest: None

INTRODUCTION

Diabetic Peripheral Neuropathy (DPN) remains a major
contributor to long-term morbidity among individuals with
diabetes. It is characterized by a spectrum of
complications extending beyond sensory deficits,
including chronic neuropathic pain, postural instability,
and reduced functional capacity. Diabetic peripheral

neuropathy (DPN) affects a substantial proportion of
individuals in India, with reports indicating a prevalence
of approximately 58%, with or without overt clinical
manifestations'. The most commonly reported signs and
symptoms of DPN include lower limb numbness, tingling
sensations, pain, and muscle weakness. Despite their
clinical significance, these symptoms are often
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overlooked, particularly among underprivileged
populations, due to limited awareness, financial
constraints, and inadequate access to healthcare. As a
result, the lack of timely recognition and management of
DPN can lead to severe complications such as progressive
nerve damage, muscle weakness, impaired balance, foot
ulceration, and reduced functional mobility>. These
complications  further = contribute  to  increased
psychological stress, dependency, and caregiver burden,
and in advanced cases, may result in non-traumatic lower
limb amputation.

The accelerated global aging process is another main
reason that has made late-life depression (LLD) a serious
public health issue®. LLD is characterized by low mood,
loss of interest, and sleep disturbances but also often
accompanies a decline in cognitive function, significantly
impacting patients' quality of life (Kanellopoulos et al.,
2020; Respino et al., 2019)* Research indicates that
exercise can relieve depressive symptoms through various

mechanisms, such as promoting the release of
neurotrophic factors in the brain, regulating the
hypothalamic-pituitary-adrenal axis, and improving

cerebral blood flow (Luft, Haute, et al., 2021; Luft,
Levices, et al., 2021. Aerobic, strength, or balance
training, comprehensively enhance the physical fitness of
older adults (Bai et al., 2022) and optimizes physiological
parameters like weight, blood pressure, and blood sugar
levels, thus enhancing their overall quality of life (Coletti
et al., 2022; Mikkelsen et al., 2022; Riaz et al., 2022)°.

Patients with diabetic peripheral neuropathy (DPN) often
continue their daily activities similar to other individuals
with diabetes and may perceive themselves as healthy due
to ongoing medication. However, a lack of awareness
regarding the severity and potential consequences of DPN
frequently leads to delayed initiation of rehabilitation. This
delay contributes to clinical deterioration, whereas early
rehabilitation interventions can play a significant role in
slowing or preventing further deterioration.

There are evidences that long-term supervised aerobic
exercise training may delay the onset of DPN. Even mild
aerobic exercise training, could be an effective treatment
to prevent the onset the natural history of DPN (Balducci
et al., 2006, Lemaster et al., 2008)°.

Studies on lifestyle intervention programs have proven to
be effective in glycemic control for type 2 diabetes
patients (Balducci et al.,, 2006, International Diabetes
Foundation, 2006)’.

Resisted exercises Reduced pain sensation and
electrophysiological ~ dysfunction, accompanied by
increases in neurotrophic factors, have been observed in
response to resistance training, although to a lesser extent
compared to aerobic training (Cefis et al., 2023; Dobson et
al., 2014; Groover et al., 2013; Ma et al., 2019; Zhang et
al.,, 2021)%. The physiological effects associated with
neurotrophic factor secretions promote reversing myelinic
damage and restoring Ca2+ ionic channels, explaining the
enhanced neural input transmission (Shankarappa et al.,

2011)°. Resistance training is also associated with the
production of exerkines, which is responsible for tissue
regeneration and remodelling, paramount for mitigating
diabetes-related complications (Chow et al., 2022;
Robbins & Gerszten, 2023)'°,

These impairments often compromise walking ability and
increase the risk of falls, thereby limiting independence in
daily activities. In addition to physical limitations,
individuals with DPN frequently experience psychological
distress, including elevated levels of stress, anxiety, and
depression, reduced motivation and coping up strategies
which further reduce their overall quality of life. Beyond
the primary symptoms, these individuals must navigate
various physiological and psychological factors—ranging
from chronic pain and mobility issues to emotional
distress—all of which necessitate significant, and often
difficult, lifestyle adaptations.

Consequently, there is a growing need for comprehensive
rehabilitation strategies that not only improve glycemic
control and physical function but also address
psychological ~ well-being.  Exercise  interventions,
particularly aerobic and resistance training, have shown
promising  effects;  however, their = comparative
effectiveness in improving both physiological and
psychological outcomes in DPN remains inadequately
explored.” Despite  advancements in  glycemic
management,

METHODOLOGY

A comparative study was conducted for 10 diabetic
peripheral neuropathy patients with age group of 45-60 of
both genders were selected based upon Inclusion criteria:
Patients clinically diagnosed with Diabetic Neuropathy,
HbAlc 7.0% — 8.0%, Both gender, Age 45 — 60 years,
POMA score - 19-23, Borg scale — 40% to 60%, Patients
able to walk with or with support and Exclusion criteria:
Un co-operative patients, Any other Neurological Deficits
like Stroke, Parkinsonism, etc, Recent Lower limb
Trauma, Recent surgeries in Abdomen, Spine, Lower
limb, Any other Cardiovascular Deficits Like CAD, MI,
Any Respiratory disorders Like Asthma, COPD. The
patients were divided into two groups using lot method
using random sampling method into Group A (Aerobic
exercise, n=15) & Group B (Resisted Exercise, n=15). The
subjects were followed for the period of 8 weeks with
intervention duration of 40 mins for 4 days per week for 8
weeks. The pre and post test value were measured with the
help of CRT for functional mobility and Psychological
wellbeing using DASS 21.

PROCEDURE

The subjects were selected based on the inclusion and
exclusion criteria. An inform consent was obtained from
them. A complete assessment was done and then the
subjects were divided into two groups Group A (Aerobic
Exercise) & Group B (Resisted Exercise) using simple
random sampling. The subjects participating in this study
were informed that they have to do the exercise regularly
and can withdraw from the study if they have any
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difficulty. The patients were asked to were comfortable
clothing and shoes and asked to be comfortable and
relaxed then the both groups received warm exercise
before the start of the exercise and cool down exercise at
the end of the training.

Warm up session included the following: Ankle toe
movements, Heel raises, Gentle stretching of calf and
hamstring muscles & Deep breathing exercises and cool
down session included Slow walking and Breathing
exercises.

Warm up exercises: 5 mins
Cool down exercises: 5 mins

O Group A (Aerobic exercises ) : Marching in place: 3
mins, Side stepping: Smins, Step-ups: 3 mins, Toe taps:
2 mins and Heel raises: 2 mins. Rest periods were
allowed if they feel fatigue and the duration of the
exercise was 30 mins.

U Group B (Resisted Exercises) : The strength training
(resistance group) routine will be focused on the large

muscle groups. Using resistance band [Red color]. Leg
extension; Leg Press ; Knee Curl; Calf raise; wall
Squats.

The volume of exercise was progressed from 1 set of 8
repetitions up to 3 sets (1 x 8 to 3 x 8) and according to the
individuals capability but has to execute all of these
repetitions as early as possible. The follow up was done
for CRT and DASS 21 values was noted before and after
the treatment session for Diabetic Neuropathy patients,
analyzation was done

DATA ANALYSIS

Statistical analyses were performed by using IBM SPSS
for windows version 20(IBM SPSS statistics for windows,
version 20.0 IBM corp. Armonk, NY, USA). The level of
significance was set at alpha = 0.05. Intra-group
comparisons (pre- test vs post-test) within each group
were analyzed using the Paired T-test. The means and
standard deviation (SD) were used as continuous data.

Table 1: Analyses of Pre-Test and Post-Test Values of Crt Within Group A

CRT N Mean SD Std. Error Mean | Mean Diff | df | tvalue P
Pre-test | 15 8.05 0.76 0.15 «
Post-test | 15 | 10.45 | 0.95 0.17 i o

*Significant difference

Table 2: Analyses of Pre-Test and Post-Test Values of Crt Within Group B

CRT N Mean SD Std. Error Mean | Mean Diff | df | tvalue | P
Pre-test 15 8.05 0.75 0.23 "
Post-test | 15 13.35 1.03 0.35 i & hitY
*Significant difference
16
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Graph 1: Analyses of Pre-Test and Post-Test Values Crt Between Group A and Group B
Table 3: Analyses of Pre-Test and Post-Test Values of Dass 21 Within Group A

DASS 21 N Mean SD Std. Error Mean Mean Diff | df | tvalue P
Pre-test 15 44.33 9.51 1.43 .
Post-test 15 24.33 8.95 3.01 A0 5 B0

*Significant difference
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Table 4: Analyses of Pre-Test and Post-Test Values of Dass 21 Within Group B

DASS 21 N Mean SD Std. Error Mean | Mean Diff | df | tvalue | P
Pre-test 15 45.8 11.43 0.15 %
Post-test 15 | 34.67 9.65 0.85 ALY i e
*Significant difference
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Graph 2: Analyses of Pre-Test and Post-Test Values of Dass 21 Between Group A and Group B

RESULT
There was a significant effect on CRT and DASS 21
between groups and within the groups (p<0.05)

Table 1: Shows the pre and post mean + SD value of CRT
in group A 8.05+ 0.76 &10.45+ 0.95 respectively

Table 2: Shows the pre and post mean + SD value of CRT
in group B 8.05+0.75 & 13.35+ 1.03 respectively

Table 3: Shows the pre and post mean + SD value of
DASS 21 in group A 4433+9.51 & 24.33+8.95
respectively

Table 4: Shows the pre and post mean + SD value of
DASS 21 in group B 8. 45.8411.43 & 34.46+9.65
respectively

DISCUSSION

The present study was done to compare the effectiveness
of aerobic and resistance exercise on functional mobility
and Psychological Well-being in patients with Diabetic
Peripheral Neuropathy.”

The findings of the study demonstrated improvements in
both groups following the intervention program. However,
differences were observed in the degree of improvement
between aerobic exercise training and resistance exercise
training.

Functional mobility showed improvement in both groups
as evidenced by better performance in mobility-based
outcome measures such as the Chair raise test. Exercise
training may improve lower limb muscle performance,
joint mobility, balance, coordination, and neuromuscular

control, thereby enhancing mobility in patients with
diabetic peripheral neuropathy. Group B improved
significantly than Group A because resisted exercise
enhanced muscle strength, by recruiting more motor
fibers, improved circulation, and reduced fatigue during
muscle work. Aerobic exercise may contribute more
toward endurance by improving oxygen utilization and
cardiovascular fitness, whereas resistance exercise may
enhance muscular support and stability during walking
activities.

Patients with diabetic peripheral neuropathy commonly
experience reduced sensation, muscle weakness, impaired
balance, and decreased physical performance. Structured
exercise programs help counteract these impairments by
improving muscular and cardiovascular function. Exercise
may also improve confidence in mobility and reduce fear
of movement among patients.

The comparative findings of the present study suggest that
both aerobic and resistance exercise are beneficial
interventions for patients with diabetic peripheral
neuropathy. The results of the study are consistent with
previous literature suggesting that therapeutic exercise
plays a vital role in the management of diabetic peripheral
neuropathy. Several studies have reported improvements
in glycemic control, mobility, balance, and walking
performance following structured exercise interventions.

Improvement in CRT scores observed in both groups may
be attributed to enhanced lower limb muscle activation,
improved circulation, better neuromuscular coordination,
and increased physical endurance produced by regular
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exercise  training.  Aerobic  exercise  enhances
cardiovascular efficiency and oxygen supply to peripheral
tissues, thereby reducing fatigue and improving mobility.
Resistance exercise improves muscle strength, joint
stability, and functional performance, which directly
influence activities such as standing, walking, and sit-to-
stand transitions assessed through the Chair Rise Test.

The reduction in DASS-21 scores following intervention
indicates improvement in psychological status among
participants. Exercise is known to positively influence
mental health through release of endorphins, reduction of
stress hormones, improved sleep quality, and enhanced
self-confidence. Aerobic exercise particularly may provide
greater psychological benefits due to its rhythmic and
continuous nature, which promotes relaxation and
emotional well-being.

Patients with Diabetic Peripheral Neuropathy often
experience pain, reduced mobility, fear of movement, and
decreased participation in daily activities, which may
contribute to anxiety, stress, and depressive symptoms.
Regular supervised exercise can improve physical
independence and confidence, thereby positively
influencing emotional health.

The findings of the present study are consistent with
previous literature reporting that exercise therapy plays a
significant role in the management of Diabetic Peripheral
Neuropathy. Several studies have reported that aerobic
exercise improves endurance, circulation, and quality of
life, while resistance exercise improves muscle strength
and functional capacity. The present study further supports
the importance of incorporating structured exercise
programs into physiotherapy rehabilitation for patients
with Diabetic Peripheral Neuropathy.

Overall, both aerobic and resistance exercise were found
to be effective interventions for improving functional
mobility and psychological well-being. However,
depending on treatment goals, aerobic exercise may be
preferred for improving psychological status, while
resistance exercise may be more beneficial for enhancing
lower limb functional performance and mobility.

CONCLUSION

This study concludes that Aerobic exercise should be
prioritized for patients primarily requiring improved
Psychological wellbeing, while resistance training is
essential for addressing muscle strength associated with
neuropathy. Structured exercise intervention of 8 weeks
was beneficial in the rehabilitation of patients with
Diabetic Peripheral Neuropathy and should be included as
an early essential component of physiotherapy
management.

Limitations: The sample size was relatively small, the
duration of intervention was limited, and long-term
follow-up was not performed. Lifestyle factors such as
diet, medication adherence, and daily physical activity
were difficult to control completely and may have
influenced the results.

Future studies can be conducted with larger sample sizes,
longer intervention duration, and combined exercise
protocols to determine the most effective rehabilitation
approach for patients with diabetic peripheral neuropathy.

CONFLICT OF INTEREST
The authors have no conflicts of interest regarding this
investigation.

REFERENCES

1. International Diabetes Federation. IDF diabetes atlas.
8h ed. IDF, 2017. www.diabetesatlas.org Google
Scholar

2. Nkechinyere and Keith Baar, , Effect of Estrogen on
Musculoskeletal Performance and Injury Risk, Front.
Physiol., 15 January 2019 |
https://doi.org/10.3389/fphys.2018.01834

3. Shih-Lin Hsu, Harumi Oda, Saya Shirahata, Mana
Watanabe, Makoto Sasaki, Effects of core strength
training on core stability, J Phys Ther Sci. 2018 Aug;
30(8): 1014-1018Babbazadeh Z S S , Vasaghi G
Behnoosh*, Nikooy Afsaneh and Sarrafzadeh Javad,
2018, Effect of Age, Menopause, Diabetes, Drinking
Fluids, and Regular Exercise on Urinary
Incontinence in Obese Women based on
Anthropometric Indices, STRM, Volume 7 , Number
3 ; Page(s) 226 - 235

4. Marianne F. Baird, Scott M. Graham, Creatine-
Kinase- and Exercise-Related Muscle Damage
Implications for Muscle Performance and Recovery;
Journal of Nutrition and Metabolism Volume 2012,
Article ID 960363, 13 page.

5. Seol-Jung Kang, PhD,' Kwang-Jun Ko, PhD? and
Un-Hyo Baek, PhD*> 2016 Effects of 12 weeks
combined aerobic and resistance exercise on heart
rate variability in type 2 diabetes mellitus patients; J
Phys Ther Sci. Jul; 28(7): 2088-2093.

6. Arun Nanditha, Chamukuttan Snehalatha and
Krishnamoorthy Satheesh 2019 “Secular Trends in
Diabetes in India (STRiDE-I): Change in Prevalence
in 10 Years Among Urban and Rural Populations in
Tamil Nadu Diabetes Care, 476-485

7. Singh.S Comparison of individual and combined
effects of ankle strengthening and proprioception
training on balance performance in elderly women.
IOSR Journal of Nursing and Health Science, 2020,
56-62. [DOI: 10.9790/1959-05125662]

8. Mohtashami.S , Evaluation of balance in patients
with diabetic peripheral neuropathy after a 4-week
functional and balance exercise program; Arak
Medical University Journal (AMUJ) 2020, Original
Article ; 16(76): 66-75.

9. Ajimsha. M Efficacy of Stability Trainer in
Improving Balance in Typell Diabetic Patients with
Distal Sensory Neuropathy. Journal of Diabetology,
2019.

1JDDT, Volume 16 Issue 53s, 2026

Page: 679



Comparative Study on the Effectiveness of Aerobic and Resistance Exercise on Functional Mobility and Psychological Well-Being in
Patients with Diabetic Peripheral Neuropathy

10.

11.

12.

13.

14.

15.

16.

17.

Bakker.k, Practical guidelines on the management
and prevention of the diabetic foot. Diabetes Metab
Res;2019, 28:5225-S231.

Chen B.H, Differences in the microcirculatoryeffects
of local skin surface contact pressure stimulation
betweenacupoints and  nonacupoints:  possible
relevance to acupressure. PhysiolMeds;2019,
31(6):829-841.

Hamamoto, “Role of ankle mobility in foot rollover
during gait in individuals with diabetic neuropathy”.
ClinBiomech (Bristol, Avon),2020, 24(8):687-92.

Goldberg, Standing balance and trunk position sense
in impaired glucose tolerance (IGT)-Related
Peripheral Neuropathy. J NeurolSci,270: 2018, 165-
171. [PMID: 18439624]

Saltzman, Ankle ROM and stiffness measured at rest
and during gait in individuals with and without
diabetic sensory neuropathy. Gait Posture, 2048,
24(3):295-301.

Maurer M.S, Diabetes mellitus is associated with an
increased risk of falls in elderly residents of a long-
term care facility. J Gerontol A BiolSci Med Sci;
2018,1157-1162.  [PMID: 16183956]; [DOI:
10.1093/Gerona/60.9.1157]

Premrajan NA, Ghosh A. Effectiveness of Core
Stability Exercise and Proprioception Exercise on
Balance in Subjects with Diabetic Neuropathy-A
Randomized Controlled Trial. Indian Journal of
Physiotherapy & Occupational Therapy. 2021 Jul
1;15(3).

Francia P, Gulisano M, Anichini R, Seghieri G.
Diabetic foot and exercise therapy: step by step the
role of rigid posture and biomechanics treatment.
Current diabetes reviews. 2014 Mar 1;10(2):86-99.

18.

19.

20.

21.

22.

23.

Battesha HH, Ahmed GM, Amer HA, El Gohary AM,
Ragab WM. Effect of core stability exercises and
desensitisation therapy on limit of stability in diabetic
peripheral neuropathy patients. International Journal
of Therapy and Rehabilitation. 2018 Mar
2;25(3):128-34.

EL-REFAY BH, Ali OI Efficacy of exercise
rehabilitation program in improving gait of diabetic
neuropathy patients. Assessment. 2013 Jun;2014.

Dixit S, Maiya A, Shasthry BA, Kumaran DS,
Guddattu V. Postural sway in diabetic peripheral
neuropathy among Indian elderly. The Indian Journal
of Medical Research. 2015 Dec;142(6):713.

Haruyama K, Kawakami M, Otsuka T. Effect of core
stability training on trunk function, standing balance,
and mobility in stroke patients: a randomized
controlled trial. Neurorehabilitation and neural repair.
2017 Mar;31(3):240-9.

Melese H, Alamer A, Temesgen MH, Kahsay G.
Effectiveness of exercise therapy on gait function in
diabetic peripheral neuropathy patients: A systematic
review of randomized controlled trials. Diabetes,
Metabolic Syndrome and Obesity: Targets and
Therapy. 2020;13:2753. 9. Brown SJ, Handsaker JC,
Bowling FL, Boulton AJ, Reeves ND. Diabetic
peripheral neuropathy compromises balance during
daily activities. Diabetes care. 2015 Jun
1;38(6):1116-22.

Benbow SJ, Wallymahmed ME, MacFarlane IA.
Diabetic peripheral neuropathy and quality of life.
QJM: monthly journal of the Association of
Physicians. 1998 Nov 1;91(11):733-7.

1JDDT, Volume 16 Issue 53s, 2026

Page: 680



