
© 2024 Journal of Education and Health Promotion | Published by Wolters Kluwer - Medknow 1

Randomized controlled trial 
investigating the role of yoga at 
workplace in improving fatigue, 
burnout, pain, strength, and quality of 
life among blue‑collar workers
Kavita Fogawat, Jyoti Keswani, Hemanshu Sharma1, Gulab R. Tewani2, 
Prakash B. Kodali3, Pradeep M. K. Nair4

Abstract:
BACKGROUND: Due to the physical demands of work, blue‑collar workers (BCW) frequently 
experience fatigue, musculoskeletal pain, and burnout. The purpose of this study was to determine 
the feasibility and utility of introducing yoga‑based loosening exercises (YLE) at the workplace for 
improving fatigue, musculoskeletal pain, and burnout among BCW.
MATERIALS AND METHODS: One hundred and twenty‑eight BCW were randomized into a yoga 
group that received 40 minutes of supervised YLE daily, 5 days a week, for 1 month, followed 
by 1 month of unsupervised practice at home or a waitlisted control group. The Chalder Fatigue 
Scale (CFS), Visual Analog Scale for pain, Oldenburg Burnout Inventory (OLBI), sit‑and‑reach 
test (SRT), handgrip strength dynamometer, and the Short Form‑8 (SF‑8) questionnaire were 
measured at baseline, at the end of the first month, and at follow‑up after the first month.
RESULTS: All the participants adhered well to the YLE (≈86% at the workplace, ≈70% at home). 
Compared to the controls, the yoga group reported significant reductions in fatigue, pain, and burnout 
and significant improvements in flexibility, strength, and quality of life (P < 0.001) at all the time points.
CONCLUSION: Our findings demonstrate that workplace yoga programs for BCW are feasible and 
can considerably reduce fatigue, pain, and burnout and improve their quality of life.
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Introduction

Blue‑collar workers (BCW) are primarily 
involved in heavy manual and repetitive 

work that requires a lot of physical 
strength.[1] Due to the nature of their work, 
they are often reported to have mental 
and physical health issues.[2,3] Fatigue, 
musculoskeletal pain, sleep disturbances, 
loss of flexibility, weakness, etc., are 
common in this vulnerable population,[2,3] 
but they go largely unaddressed. Various 

studies report significant absenteeism 
among BCW due to sickness and/or 
work‑related strains.[4,5] BCW are being 
reported to have doubled the prevalence 
of occupational diseases compared to 
white‑collar workers. Further, it is also 
postulated that the BCW from lower 
socioeconomic positions are likely to suffer 
from more work‑related diseases compared 
to those from higher socioeconomic 
positions. BCW are reported to have higher 
odds of getting back pain, arthrosis of 
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joints, repetitive strain injuries, burnouts, and other 
immune‑related disorders.[6]

Besides this, the psychosocial stressors among this 
vulnerable population significantly contribute to both 
physical and economic burdens, which can impact 
the individual and the nation’s productivity at large.[6] 
Therefore, job stress is considered a significant threat 
to the development and health of the employers, 
employees, and the country.[7,8] Occupational health is 
a significant problem in India as well, where reports 
suggest that Indian workers suffer from musculoskeletal 
disorders, respiratory disorders, ophthalmic issues, and 
skin disorders. Unfavorable work environments, poor 
lifestyles, ergonomic hazards, and demographic features 
such as age, sex, long working hours, and unstable 
economic status are attributed to be the reasons for 
increased occupational distress among Indian BCW.[7]

According to the International Labour Organization, 
almost 313 million blue‑collar employees worldwide 
become subjected to non‑life‑threatening occupational 
hazards or diseases.[9] Therefore, restoring employees’ 
physical and mental health remains a primary 
requirement, as it can significantly boost the healthcare 
system and economy. Physical activity at the workplace is 
gaining attention across the globe as it is associated with 
reduced stress, absenteeism, increased job satisfaction, 
productivity, and well‑being.[10] Additionally, a recent 
study suggests that physical activity after work hours 
improves the self‑efficacy and focus on work of the 
employees.[11] Progressive resistance exercises, elastic 
band exercises, stretching exercises, and yoga are the 
most commonly used physical activity programs at the 
workplace.[12,13]

Yoga is an evidence‑based mind–body practice that 
has been shown to have a multidimensional impact on 
the physical and mental health. Regular yoga practice 
has been shown to improve the emotional status and 
mental resilience, reduce stress, and negate negative 
psychological effects, which offer rest, relaxation, and 
an enhanced sense of well‑being.[14‑16] The biological 
processes underlying yoga’s impact are mostly 
attributable to immunomodulation and regulatory action 
on the posterior hypothalamus.[17] Furthermore, yoga 
also has been shown to reduce the physical stress by 
improving the strength, flexibility, physical vigor, and 
sleep quality.[14‑16,18]

Recent systematic reviews and meta‑analyses on the 
usefulness of imparting yoga classes at the workplace 
have shown that yoga can reduce workplace stress and 
improve health‑related outcomes.[19‑21] This has been 
verified and validated by numerous previous studies that 
have reported yoga as a feasible mind–body modality 

that can be practiced in the workplace, as well as effective 
in relieving workplace stress and pain and improving 
psychological well‑being.[13,22,23] Most of these studies 
published discuss either corporate wellness programs, 
industrial workers, or higher socioeconomic populations. 
No studies have been conducted to date to investigate 
the feasibility and effectiveness of yoga for BCW serving 
in informal workplaces who suffer from significant 
occupational health problems.

The purpose of this study was to investigate the 
feasibility and effectiveness of a yoga‑based loosening 
exercises (YLE) program implemented at the workplace 
to reduce fatigue, pain, and burnout and improve 
strength, flexibility, and quality of life among BCW.

Materials and Methods

Study design and setting
This study was conducted at a private medical college 
in India and used a randomized waitlist control design. 
There were two groups: the yoga group and the 
waitlisted control group.

Screening criteria and randomization
All the consented participants were screened using the 
Chalder Fatigue Scale (CFS)[24] and those participants 
who had a CFS score greater than 15 were randomized to 
a YLE group (sukshmavyayama) or to a waitlisted control 
group. The randomization was conducted using the 
computed random software, and sequentially numbered, 
opaque, sealed envelope (SNOSE) technique was used 
to conceal the random allocation.

Intervention
The yoga group was then offered a 4‑week 
YLE (sukshmavyayama) program, 40 minutes daily, 
5 days per week, after their work hours in the evening 
during May/June 2022. The participants were advised 
to attend all the sessions, and their attendance was 
monitored by one of the investigators. Further, all the 
yoga group participants were advised to mark their 
own attendance at home practice in a diary during the 
follow‑up period.

The YLE program included six sets of practices, 
namely: (a) neck strengthening exercises; (b) upper 
limb strengthening exercises; (c) chest strengthening 
exercises; (d) abdomen strengthening exercises; (e) waist 
strengthening exercises; and (f) lower limb strengthening 
exercises.[25] The control group did not receive any 
intervention during the entire trial period. They were 
engaged in their regular routine day‑to‑day activity. 
Both groups were followed up for a month after active 
intervention, during which the yoga group was advised 
to practice the YLE at home.
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Study participants and sampling
In May 2022, BCW (housekeeping staff, gardeners, 
multitasking staff, and cooks) who belong to a low 
socioeconomic background classified using the 
Kuppuswamy socioeconomic scale,[26] working as a 
daily wager at the study site for more than 5 years, 
aged 25–50 years, were invited to participate in this 
study. Participants with a CFS score of 15, those taking 
analgesics, and those who already practice yoga, 
yoga‑related activities, or any other type of exercise 
program once a week or more were excluded from the 
study.

Sample size
The study included a total of 128 participants, equally 
allocated between the two groups: the yoga group and 
the waitlisted control group [see Figure 1]. The sample 
size was calculated using G Power software version 3.1, 
by setting the alpha (α) to 0.05, the power (β) to 0.80, and 
the effect size to 0.5.

Data collection tool and technique
Outcome measures for fatigue (CFS),  quality 
of life (the Short Form‑8 (SF‑8) questionnaire), 
burnout (the Oldenburg Burnout Inventory (OLBI)), 
hand strength (the hand grip dynamometer), and 
flexibility (the sit‑and‑reach test (SRT)) were recorded 
from participants from both yoga and control groups 
at baseline (before the first YLE class), at the end of 
1 month (at the end of the last YLE class), and after 
1 month.

The CFS is a self‑administered, 11‑item instrument 
commonly used in occupational research. CFS measures 
both physical and psychological fatigue, with higher 
scores indicating greater fatigue.[24] The OLBI is a 16‑item 
inventory used to measure work‑related burnout in two 
dimensions: exhaustion and disengagement from work, 
where a higher score indicates extreme burnout.[27] Both 
CFS and OLBI have shown strong internal validity and 
reliability.[24,27]

Figure 1: Trial profile
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A handgrip strength dynamometer (Fitness Grips, 
New Delhi, India) was used to assess the handgrip 
strength (HGS) in both hands. HGS is used as a functional 
assessment tool for different muscles and is an indicator 
for quality daily living.[28] The SRT was performed with 
the participant sitting on the floor with legs stretched to 
the sides and then trying to stretch forward and reach 
as far as possible on an inch‑tape. The participants were 
instructed to stay in the final position for 2 seconds, 
and the total distance reached was recorded. SRT is an 
indicator of hamstring and low back flexibility.[29]

The SF‑8,[30] a validated questionnaire that captures the 
health‑related quality of life under eight domains namely 
“general health, physical functioning, role physical, 
bodily pain, vitality, social functioning, mental health, 
and role emotional,” was used to record the quality of life 
of the study participants. Before the analysis, Cronbach’s 
alpha was computed to assess the internal reliability of 
each of the tools, which were found to be greater than 
the threshold of 0.70, indicating an acceptable internal 
reliability.

Statistical analysis
The data were captured at baseline, post‑intervention, 
and at 1‑month follow‑up in the intervention and 
non‑intervention groups. The captured data were entered 
into Microsoft Excel and were exported to the Statistical 
Package for the Social Sciences (SPSS) version 27, for 
cleaning and analysis. Descriptive statistics, that is, mean, 
standard deviation, frequencies, and percentages, were 
used to descriptively report the characteristics of the 
sample in intervention and control groups. Before the 
analysis, the normality of the outcome variables (i.e. CFS 
score, SRT, burnout score, VAS score, HGS‑right, 
HGS‑left, SF‑8 quality of life (PCS), and SF‑8 quality of 
life (MCS)) was assessed using Kolmogorov–Smirnov 
test for normality. Levene’s test was used to assess the 
homogeneity of variance in the outcome variables across 
intervention and control groups.

Generalized linear models (GLM) were used to capture the 
effect of intervention (i.e. yoga) on the study parameters. 
We used GLM as our data did not fit in the assumptions 
of normal distribution and homogeneity of variance, 
which are essential for parametric statistical tests such 
as t‑test and analysis of variance (ANOVA). A total of 
eight GLM were developed with the post‑intervention 
and follow‑up scores as dependent variables and 
intervention as independent variables. The individual 
GLM were offset for the baseline scores of the respective 
outcome variables. As we used only one independent 
variable (i.e. intervention) in the model, we computed the 
main effects of yoga intervention on the post‑intervention 
and follow‑up scores. Adjusted mean difference (β) was 
computed to report the magnitude of intervention after 

offsetting for baseline differences between the groups. 
The significance level (α) was set at 0.05.

Ethical consideration
The study was approved by the Institutional Ethics 
Committee of the private medical college, and all the 
participants signed a written informed consent before 
their enrollment. The trial was registered in the Clinical 
Trial Registry of India (CTRI/2022/04/042083).

Results

Participant characteristics
All the participants from the yoga arm completed the 
study, whereas there was one dropout in the control 
group. The study group consisted of 81.3% females, 
whereas the control group had only 44.4% female 
participants. All the participants were married in 
the study group, whereas in the control group, 11% 
of participants were not married. According to the 
Kuppuswamy scale, the majority of participants in both 
groups belonged to the upper lower class.[31] Participants 
in the yoga group completed an average of 17.18 ± 2.44 
yoga classes out of 20 during the study period and 
13.92 ± 2.44 classes at home during the follow‑up period. 
The detailed baseline characteristics of the group are 
outlined in Table 1.

Table 1: Baseline characteristics of the study 
participants
Variables Yoga 

group 
n=64

Waitlisted 
Control Group 

n=63
Age in completed years (mean±SD) 39.42±6.86 37.65±5.77
Marital status

Married 64 (100%) 56 (88.9%)
Unmarried 0 (0.0%) 7 (11.1%)

Gender
Male 12 (18.8%) 35 (55.6%)
Female 52 (81.3%) 28 (44.4%)

Socioeconomic status*
Upper middle class 0 (0.00%) 1 (1.6%)
Upper lower class 64 (100%) 62 (98.4%)

Condition of pain
Upper extremity pain 19 17
Lower extremity pain 40 36
No pain 5 10

Sleep duration in hours (mean±SD) 6.71±0.70 7.00±0.56
Habits

Tea 60 (93.75%) 51 (80.95%)
Tobacco and alcohol 0 (0.00%) 6 (9.52%)
None 4 (6.25%) 6 (9.52%)

Daily working hours 13.98±1.49 13.82±1.12
Number of children

Up to 2 children 48 (75.0%) 56 (92%)
3 and above 16 (25.0%) 7 (8%)

SD=standard deviation, *socioeconomic status was computed based on 
modified Kuppuswamy scale
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Changes in fatigue, burnout, and pain
GLM showed that the yoga group had significant 
reductions in fatigue (P < 0.001), burnout (P = 0.009), 
and pain (P < 0.001) compared to the waitlisted control 
group. These changes were consistent even after a 
1‑month follow‑up, where the yoga group significantly 
had less fatigue (P < 0.001), burnout (P = 0.001), and 
pain (P < 0.001) compared to their controls [see Table 2].

Changes in flexibility and strength
The yoga group had shown significant improvement 
in flexibility (SRT after intervention and follow‑up, 
P < 0.001) and grip strength (HGS right and left hands, 
after intervention, and follow‑up, P < 0.001) compared 
to the waitlisted group [see Table 2].

Changes in quality of life
It was also observed that there was a significant 
improvement both in the quality‑of‑life physical 

component score (P < 0.001) and quality‑of‑life mental 
component score (P < 0.001) at post‑intervention and 
follow‑up in the group receiving yoga intervention 
compared to waitlisted control.

Discussion

The results of this trial showed that a 4‑week supervised 
YLE program resulted in significant reductions in 
fatigue, burnout, and pain and improved flexibility, 
HGS, and quality of life among a randomized group of 
BCW from low socioeconomic backgrounds working at 
a private educational institute. The effects of yoga were 
consistent even after 1 month of intervention, where the 
participants followed the same practice at home.

While yoga is well known to reduce workplace stress and 
pain and improve the psychological well‑being,[13,32,33] no 
studies have evaluated the feasibility of a yoga program 

Table 2: Comparison of changes between the yoga group and the control group across the time points
Study variables Yoga group (n=64) 

Mean (±SD)
Control group (n=63) 

Mean (±SD)
Adjusted mean 
difference* (β)

P

Chalder Fatigue Scale score
Baseline 20.94 (±4.27) 18.46 (±2.46)
Post‑intervention 15.55 (±2.85) 18.67 (±1.98) ‑4.86 0.000
Follow‑up 14.70 (±4.69) 17.75 (±1.98) ‑4.76 0.000

Sit‑and‑reach test
Baseline 32.95 (±5.54) 31.65 (±3.84)
Post‑intervention 39.89 (±5.38) 31.37 (±4.38) 6.74 0.000
Follow‑up 40.28 (±4.51) 31.78 (±3.63) 6.88 0.000

Burnout score#

Baseline 37.44 (±4.44) 39.46 (±4.76)
Post‑intervention 33.72 (±3.28) 38.35 (±5.78) ‑2.41 0.009
Follow‑up 32.84 (±5.22) 37.95 (±3.86) ‑3.48 0.000

VAS score
Baseline 4.58 (±2.01) 3.54 (±2.09)
Post‑intervention 2.66 (±1.63) 3.97 (±2.19) ‑2.04 0.000
Follow‑up 2.11 (±1.48) 3.68 (±2.02) ‑2.34 0.000

Handgrip dynamometer‑right
Baseline 16.73 (±10.54) 24.27 (±13.63)
Post‑intervention 22.09 (±10.12) 23.59 (±12.17) 5.61 0.000
Follow‑up 23.00 (±10.57) 23.90 (±11.68) 6.12 0.000

Handgrip dynamometer‑left
Baseline 13.78 (±9.90) 22.70 (±14.64)
Post‑intervention 18.27 (±9.71) 21.84 (±13.48) 4.79 0.000
Follow‑up 19.19 (±10.06) 21.90 (±13.09) 5.43 0.000

SF‑8TM health‑related quality of life (PCS)
Baseline 9.09 (±2.42) 10.67 (±2.41)
Post‑intervention 13.34 (±1.90) 11.02 (±2.05) 3.32 0.000
Follow‑up 13.38 (±2.65) 11.37 (±1.95) 3.43 0.000

SF‑8TM health‑related quality of life (MCS)
Baseline 11.23 (±2.39) 12.70 (±2.37)
Post‑intervention 14.04 (±2.26) 12.75 (±1.42) 2.15 0.000
Follow‑up 14.25 (±1.39) 12.78 (±1.71) 2.41 0.000

SD=standard deviation, VAS=Visual Analog Scale; SF‑8=Short Form‑8; PCS=physical component summary, MCS=mental component summary; #burnout was 
measured using Oldenburg Burnout Inventory (OLBI); the adjusted mean difference (β) represents the effectiveness of the intervention after adjusting for the 
baseline differences in the study variables and effect of differences in sex of participants between the groups
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among BCW from low socioeconomic backgrounds to 
our knowledge. Further, there exist significant barriers 
to implementing yoga programs among low‑income 
adults, such as unfavorable work schedules, a lack of 
self‑confidence to practice yoga, and perceptions about 
the safety of yoga practices.[34] The present program was 
offered free of cost and was led by a team of physicians 
experienced in yoga. This may have motivated the 
participants to adhere and participate in the program.

Furthermore, poor economic conditions and a lack of 
physical and emotional well‑being are associated with 
higher work‑related burnout.[35] This study indicates 
that 40 minutes of simple YLE practice is beneficial in 
reducing work‑related burnout. This finding may be 
considered important as the need for interventions that 
can relieve burnout among BCW is less understood and 
acknowledged.[36]

Our finding suggests a significant impact of YLE on 
the fatigue levels of the participants. This finding is 
interesting as YLE for 40 minutes is well accepted and 
did not burden the participants’ energy levels; rather, it 
has been shown to reduce their fatigue levels. Given the 
high prevalence of fatigue among BCW,[37] our findings 
suggest that implementing YLE can be an effective 
option for relieving fatigue and potentially improving 
work efficiency.

High physical work demands among BCW are often 
associated with musculoskeletal pain.[38] YLE has 
demonstrated that it significantly reduces pain among 
the study participants compared to their controls. The 
findings are consistent with an earlier study that found 
yoga can reduce pain in people suffering from chronic 
pain.[39] These results are further suggestive of the 
usefulness of YLE among BCW.

Weak HGS is often correlated with weak body strength 
among BCW.[40] Similarly, awkward postures, repetitive 
movements, etc., are reckoned to reduce flexibility 
and lead to musculoskeletal disorders among heavy 
workers.[41] Our finding suggests that YLE significantly 
improves both flexibility and HGS among BCW. Earlier 
studies also reported that introducing yoga‑based 
stretches at the workplace can improve flexibility 
and HGS and may contribute to a reduction in 
musculoskeletal symptoms.[42]

Occupational stress and mental health have a significant 
role to play in improving the work ability and quality 
of life among BCW.[43] Furthermore, quality of life is 
considered an independent motivator for the employees 
that catalyzes their work spirit and strengthens their 
work capacity.[44] Our study participants reported 
significant improvement in both physical and mental 

quality of life which signifies the positive role of yoga 
in ameliorating occupational stress.

This study demonstrates the effectiveness of yoga 
program both at workplace (supervised) and at 
home (self‑practice) on a larger sample of the vulnerable 
population. Attendance rates of the supervised 
YLE sessions (≈86%) and self‑practice sessions at 
home (≈70%) in this study indicate that YLE is accepted 
by most of the study participants as a feasible and 
beneficial practice. Given the obstacles to implementing 
yoga practice among the low‑socioeconomic, blue‑collar 
population,[34] the findings of this study suggest that 
if yoga practices can be simplified to meet the needs 
of the participants, we can improve acceptability and 
adherence.

The plausible mechanisms by which YLE have impacted 
our study cohort may be through the known effects 
of yoga practices such as (1) immunomodulation 
which helps in counteracting the flight‑or‑fight stress 
response[45]; (2) stimulation of median forebrain that 
stimulates the centers for improved mental state[46]; (3) 
modulation of oxidative stress[47]; (4) and improving 
cardiopulmonary function by upregulating circulation 
and breathing.[48] However, this needs to be validated 
through future studies, as this study has used only a 
single component of yoga, that is, loosening exercises.

Limitation and recommendation
There are some limitations to this study. We used a simple 
random technique in this study, due to which we have 
an underrepresentation of men in the yoga group. This 
may have an effect on the outcome metrics. Further, the 
effect of yoga may also be confounded by the additional 
support, attention, and positive environment created by 
the introduction of yoga or by the yoga instructor. The 
difference in the marital status of the study group may 
also have influenced the outcome measures and hence 
may be considered a confounder.

We did not collect any data on any treatment (if 
undergone) outside their work hours, which may also 
influence the end‑program scores. Additionally, we did 
not collect any data on the benefit of these outcomes on 
work efficiency and savings for the employers. This study 
lasted 1 month with a subsequent 1‑month follow‑up; 
however, this may not be adequate to generalize the 
long‑term advantages as well as the sustainability of the 
YLE benefits. This calls for longer‑term investigations 
with more follow‑up. Further, we did not collect any 
data regarding the factors associated with adherence 
to the YLE. This could be considered a limitation. 
Furthermore, these data are restricted to a specific study 
environment, limiting the generalizability of the current 
findings. Despite these limitations, these study results are 
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encouraging for introducing YLE among BCW, whose 
health issues are seldom addressed.

Future research may examine the usefulness of yoga 
using stratified randomized control designs, as well 
as the cost‑effectiveness, economic benefits, and 
savings for employers. Further, it is imperative to 
measure whether the effectiveness of yoga programs 
will enhance if provided within the work hours of 
blue‑collar employees, as in this study, the participants 
had to stay for an additional 40 minutes outside their 
work hours, which may be considered a significant 
factor when designing yoga programs for BCW at their 
workplace. Future studies may also explore about the 
health benefits of imparting yoga in workplace such as 
reduction in absenteeism due to sickness, reduction in 
total medical expenditures, and improvement in health 
behaviors. Furthermore, studies including diverse BCW 
from all sorts of work settings should be conducted to 
better understand the opportunities and obstacles of 
implementing YLE across the blue‑collar community.

Conclusion

According to the findings of this study, simple yoga 
practices such as loosening exercises can be easily 
integrated into workplaces and have been shown to 
reduce fatigue, pain, and burnout, as well as improve 
flexibility, strength, and quality of life among BCW who 
are more vulnerable to occupational health hazards. 
Furthermore, this is the first study to show the feasibility 
of establishing modified yoga programs for blue‑collar 
employees, which may have significant healthcare and 
economic implications.
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