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Abstract: 

 

Several work scenarios necessitate long hours of standing. Prolonged standing is known to be 

associated with lower limb discomfort, vascular disorders, trunk discomfort and 

musculoskeletal disorders. Health problems due to prolonged standing affects individual’s 

well-being resulting in absenteeism and productivity loss at the workplace. It can also burden 

health insurance. Therefore, prevention and management of adverse effects of long-term 

standing is an important concern in industries.  

 

The present study was designed to understand the effect of yoga intervention on the adverse 

effects associated with prolonged standing work environment. A total of 66 participants from 

a factory setting in Pune were randomly assigned into experimental and control groups of 33 

each. Rater’s blinding was used while analysing the data. A standardised and validated yoga 

intervention was provided at the factory to the experimental group, after completing their shift, 

for a period of 60 min, 6 days a week for four weeks. The control group was offered the same 

intervention after completion of the study period. 

 

Yoga intervention for four weeks has shown significant improvements in parameters like Ankle 

Blood Pressure, Ankle Brachial Pressure Index, Ankle and Mid-Calf Circumference, Body 

Mass Index (BMI), Respiratory rate, Bhramari Pranayama duration, as well as subjective 

feeling of fatigue, perceived level of stress and quality of life. The control group on the other 

hand, showed increase in fatigue, worsened quality of life in the follow-up period of four 

weeks. We can, therefore, say that yoga intervention for four weeks improves health parameters 

at both physical and psychological levels which may, in turn, potentially improve work 
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efficiency. Yoga, thus, could be a useful practice to enhance workplace wellness in industry 

settings. 

 

Key Words: Yoga, Lower limb discomfort, Vascular disorders, Lower limb venous flow, 

workplace wellness, Musculoskeletal disorders  

 

 

INTRODUCTION 

 

Sitting vs. standing has been ongoing debate in human well-being because the human body is 

not designed for prolonged sitting. While standing offers benefits, remaining in one position 

for extended periods also carries health risks. Finding an optimal balance seems ideal, but 

achieving it in real-world scenarios can be challenging.  

  

Many workplaces require employees to stand for extended periods, including assembly lines, 

machining operations, supermarket cashiers, quality control workers, healthcare staff, etc. In 

some scenario, the person has to stand in the same position for hours to carry out their work, 

whereas in some situations, some movement is a part of the process design. The standing 

working environment, which is a widely adopted industrial practise, can be broadly categorised 

into two types: dynamic standing, where some movement is involved, and static/passive 

standing, where the worker remains in a fixed position. 

 

Previous research links prolonged standing to lower limb discomfort, vascular disorders, trunk 

discomfort, and musculoskeletal disorders. Factors contributing to discomfort include 

muscular fatigue and increased blood pooling in the lower limbs. It's hypothesized that standing 

reduces venous return, leading to higher pressure and potentially explaining increased 

discomfort, impaired venous valves, and peripheral vascular disorders (Antle et al., 2018; Antle 

& Côté, 2013). Additionally, research suggests stationary standing decreases blood flow to 

muscles, accelerating fatigue and causing pain in legs, back, and neck (Halim et al., 2012). 

Prolonged standing may also lead to temporary joint immobility and potential rheumatological 

issues due to wear and tear on tendons and ligaments (Putz-Anderson et al., 1997). Diurnal 

work with prolonged stationary standing can worsen muscle fatigue, lower back pain, 

neck/shoulder stiffness, and other health problems. 

 

These health issues impact individual well-being, increase absenteeism, decrease workplace 

productivity, and strain health insurance systems. Therefore, the prevention of musculoskeletal 

disorders that were associated with prolonged standing in the workplace has become an 

increasingly important concern in vast majority of industries. 

   

Yoga, practiced in India for centuries to promote physical and mental well-being, has shown 

effectiveness in managing musculoskeletal issues like lower back pain (Cramer, 2013; Tekur 

et al., 2008), lower limb pain (Deepeshwar et al., 2018), and fatigue (Kiecolt-Glaser et al., 

2014). Research demonstrates its benefits for medical professionals (Saoji, 2016), computer 
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professionals (Telles et al., 2009), defense personnel (Highland et al., 2018), and athletes 

(Hakked et al., 2017; Polsgrove et al., 2016) 

 

While limited research exists on the effects of yoga for industrial workers with prolonged 

standing shifts (Pravalika et al., 2023; Yamuna et al., 2024), the potential to address the health 

concerns associated with prolonged standing justifies further investigation. This study aimed 

to explore this possibility. 

 

 

OBJECTIVES AND HYPOTHESIS 

 

The present study aims to investigate the effects of a yoga intervention on the adverse health 

conditions associated with prolonged standing work environments. 

 

Objectives: 

• To examine the effect of yoga intervention on lower limb blood pressure. 

• To evaluate the effectiveness of yoga in managing musculoskeletal symptoms and 

fatigue. 

• To explore the effects of yoga on perceived stress and quality of life. 

 

Research Hypothesis: 

Yoga intervention may reduce lower limb discomfort, fatigue, and perceived stress, and 

improve quality of life. 

 

Null Hypothesis: 

Yoga intervention has no significant effect on lower limb discomfort, fatigue, perceived 

stress, and quality of life 

 

 

METHODOLOGY USED 

 

A total of 66 participants/subjects were recruited (33 in experimental group and 33 in control 

group). Subjects were selected from a factory located in Chakan, Pune, India, operated by M/s 

Keihin FIE Private Limited, a subsidiary of Keihin Corporation, Japan. 

  

Inclusion criteria: 

• Adult volunteers aged 20-50 years, working in shifts at M/s Keihin FIE Private Limited, 

Chakan, for at least 6 months prior to study recruitment. 

• Subjects with self-reported lower limb discomfort and/or pain, or low back pain 

attributed to work. 

• Cleared for participation by a trained physician through a routine clinical examination.  
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Exclusion criteria: 

• Subjects with major health conditions, including cardiovascular, respiratory, or 

psychiatric illnesses, were excluded. 

• Subjects with osteoarthritis of the hips or knees, other rheumatological problems, or 

back pain due to spinal pathology were excluded. 

 

Ethical Consideration: 

Written informed consent was obtained from all participants after a detailed explanation 

of the study protocol. Participants had the opportunity to ask questions and were free to 

withdraw at any point without penalty. The study was approved by the Institutional 

Ethics Committee of Swami Vivekananda Yoga Anusandhana Samsthana (S-VYASA), 

Bangalore. 

 

Study Design: 

We employed a single-blind, randomized wait-list controlled design. This is a type of 

randomized controlled trial (RCT) where participants are divided into two groups 

(intervention and control). The initial 66 participants were randomly assigned to either 

the yoga group (n=33) or the wait-list control group (n=33). The control group received 

no yoga intervention during the four-week study period but was offered the same 

intervention after the completion of the study and assessment of the yoga group. 

Blinding of the data analysts was ensured. 

 

Intervention: 

Yoga program was specifically designed and validated by S-VYASA to address the 

needs of workers in prolonged standing postures was implemented. The details of the 

yoga practices are presented in Table 1 (Yamuna et al., 2023). 
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Table 1:  Validated Yoga module 

 

Sr Yoga Module – Subject content 
Rounds 

(Nos) 

Time 

(Min) 

 Starting Prayer: ॐ सहनाववतु..... 1 2 

 Loosening Exercises: Sitting position   

1 Knee tightening and rotation (Clock wise / Anti clock wise) 10 2 

2 Ankle rotation (Clock wise / Anti clock wise) 10 2 

3 Feet movements – (Push/Pull & Right / Left) 10 2 

 Loosening Exercises: Standing Position   

4 Toe walking – (Forward and Backward) 10 1 

5 Heel walking – (Forward and Backward) 10 1 

 Instant Relaxation Technique 1 1 

 Loosening Exercises: Supine Position   

6 Side lying leg lifts 10 2 

7 
Supine position- Single and both Leg raise to 10, 30, 45, 60 and 

90 degrees with a hold for 5 seconds. 
5 3 

8 
Supine position- Single straight leg raising slowly to 90 degree 

and then rotation clockwise and anticlockwise. Do for both legs. 
5 3 

 Breathing Exercises   

9 Ankle Stretch Breathing 10 2 

10 Tiger Breathing 10 2 

11 Alternate Leg Raising (from Supine position) 10 2 

 Quick Relaxation Technique 1 4 

 Asanas - Standing Postures   

12 Parivritta trikonasana (RH side and LH side) 1 2 

13 Veerabadrasana  (RH side and LH side) 1 2 

 Asanas - Sitting Postures   

14 Vakrasana (RH side and LH side) 1 2 

 Asanas - Prone Postures   

15 Bhujangasana 1 2 

16 Shalabasana 1 2 

 Asanas - Supine Postures   

17 Pawanamukthasana (Left leg, Right leg, Both legs) 1 3 

18 Vipareetakarani 1 2 

 Deep Relaxation Technique 1 8 

 Pranayama   

19 Nadisuddhi Pranayama 5 3 

20 Bhramari Pranayama 3 2 

 Closing Prayer: ॐ सवे भवनु्त सुखिनः  . . . . . . 1 2 
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ASSESSMENT TOOLS 

 

Blood Pressure (Systolic and Diastolic) at Arm and Ankle: 

Blood pressure was measured using an automated oscillometric blood pressure monitor 

(OMERON HEM 7130 Model) on participants in a lying down position at both the arm 

and ankle. Ankle-brachial pressure index (ABPI) was calculated to assess peripheral 

vascular health based on the readings (Verberk et al., 2012). 

 

Pulse Rate:  

Pulse rate, measured in beats per minute (bpm), was assessed using the same automated 

oscillometric blood pressure monitor that was used to measure blood pressure. 

 

Leg Circumference at Ankle and Mid-calf: 

Ankle and mid-calf circumference were measured manually using a flexible tape to 

assess potential lower limb swelling. Participants were seated on an examination table 

with legs dangling at a 90-degree knee flexion, ensuring no weight bearing on the feet.  

 

Respiratory Rate: 

Respiratory rate (cycles per minute) was observed by monitoring chest or abdominal 

rise and fall while participants were asked to relax on a chair, close their eyes, and focus 

on pleasant memories to minimise manipulation.  

 

Breath holding time - Bhramari Pranayama duration:  

Breath-holding time (BHT) was measured as the maximum duration a participant could 

hold their breath comfortably before resuming breathing. Participants were instructed 

to take four long breaths to calm down, followed by one long inhalation and exhalation 

with an "Om" sound (Bhramari Pranayama). The longer duration of two attempts was 

recorded. 

 

BMI – Body Mass Index: 

BMI was calculated using weight (kg) divided by height squared (m^2). The standard 

BMI categories were mentioned (normal: 18.5-24.9, overweight: 25-29.9, obese: 30-

39.9, morbidly obese: >40).  

Biologically it is possible that person may have obese BMI and be metabolically healthy 

and person with normal BMI can be metabolically unhealthy. But it is also true that 

Obesity does have links with many health consequences like high blood pressure, type 

2 diabetes, coronary heart disease, Sleep apnea, etc.   

 

Musculoskeletal Health Questionnaire:   

It is a validated tool for assessment of joint, back, neck, bone and muscle symptoms 

(Hill et al., 2016). This 15-item scale was used to determine the overall health of 

musculoskeletal system in healthy as well as clinical population.  

 



International Journal on 
Eternal Wisdom and Contemporary Science 

 

64 

 

SF 12 Health Survey:  

The 12-Item Short Form Health Survey (SF-12) is a validated tool to assess the physical 

and mental Quality of Life (Gandek et al., 1998) of an individual and was deployed to 

assess the impact of yoga intervention on Quality of Life.  

 

Chalder Fatigue Scale:  

This self-administered 14-item questionnaire was used for measuring the extent and 

severity of physical and mental fatigue (Chalder et al., 1993).  

 

Fatigue Severity Scale: 

It is a self-report measure (Krupp, 1989) which was used to assess the respondent on a 

9-item scale like how fatigue affects motivation, exercise, physical functioning, 

carrying out duties, interfering with work, family, or social life. 

  

Perceived Stress Scale: 

The Perceived Stress Scale (Cohen et al., 1983) is a classic stress assessment instrument 

which was used to understand the impact of yoga on the perceived stress using questions 

related to the subject’s feelings and thoughts during the period of the study.  

 
 

DATA EXTRACTION & DATA ANALYSIS 

 

Data Extraction: 

Data was collected from participants before and after the intervention using 

standardised measurements, questionnaires, and manual scoring keys for all 

participants in both the experimental and control groups. The data was organized in a 

spreadsheet with one row for each participant.  

 

Data Analysis: 
The normality of the data was tested using Shapiro-Wilk’s Test and based on the 

normality, appropriate tests were employed for analysis of the data.  

 

Within Group Analysis:  

• For normally distributed data, paired-samples t-tests were performed to analyse 

changes within each group over time. 

• For non-parametric data, Wilcoxon signed-rank tests were used to assess 

changes within each group.  

 

Between Group Analysis:  

• For normally distributed data, independent-samples t-tests were conducted to 

compare changes between the experimental and control groups. 

• For non-parametric data Mann-Whitney U tests were used for between-group 

comparisons. 
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RESULTS 

 

The results of the objective variables are presented in Table 2. The results of the questionnaires 

are presented in Table 3. Statistical significance levels are indicated in the tables.  

 

Table 2: Results of the objective variables 

Variable UoM 

Experimental 

Group 
Control Group 

p
-v

a
lu

e 

d
f 

E
ff

ec
t 

si
z
e
 

Pre Post Pre Post 

Weight Kgs 71.02 ± 

7.88 

70.08 ± 

7.70 

*** 

71.05 ± 

8.06 

70.80 ± 

8.01 

=0.708 64 0.091 

BMI – Body mass 

index 

Kg/m2 24.85 ± 

2.53 

24.52 ± 

2.40 

*** 

25.44 ± 

2.23 

25.35 ± 

2.15 

=0.147 64 0.364 

Respiratory rate 

(RR) 

Cycles/Min 19.52 ± 

2.82 

17.33 ± 

2.38 

*** 

18.48 ± 

2.74 

19.39 ± 

3.37 

<0.05 64 0.706 

Bhramari time 

(BhrT) 

Sec 16.61 ± 

4.37 

21.36 ± 

4.08 

*** 

15.18 ± 

4.79 

15.21 ± 

4.40 

< 0.001 64 1.449 

Pulse rate – Arm 

(HR) 

beats/Min 78.36 ± 

8.52 

73.79 ± 

6.17 

** 

78.88 ± 

9.04 

79.55 ± 

8.61 

< 0.01 64 0.769 

BP (Systolic) – 

Arm (SBP Arm) 

mmHg 118.15 

± 9.97 

116.58 

± 9.09 

 

118.00 ± 

10.05 

118.91 

± 8.95 

=0.297 64 0.258 

BP (Diastolic) – 

Arm (DBP Arm) 

mmHg 74.24 ± 

6.84 

74.06 ± 

6.34 

 

74.52 ± 

7.13 

75.88 ±  

6.94   

=0.271 64 0.274 

BP (Systolic) – 

Ankle SBP Ankle) 

mmHg 126.67 

± 12.51 

122.15 

±10.02 

** 

127.70 ± 

11.09 

128.12 

± 8.85 

<0.05 64 0.631 

BP (Diastolic) –  

(DBP Ankle) 

mmHg 73.15 ± 

7.37 

71.03 ± 

5.98** 

74.76 ± 

7.05 

75.79 

±6.19 

<0.01 64 0.782 

Ankle Brachial 

Pressure Index 

No. 1.07 ± 

0.08 

1.05 ± 

0.07 * 

1.08 ± 

0.06 

1.08 ± 

0.06 

=0.067 64 0.460 

Ankle – 

Circumference 

(Ank Cir) 

Cms 26.94 ± 

1.41 

25.39 ± 

1.52 

*** 

27.02 ± 

1.34 

27.17 ± 

1.65 

<0.001 64 1.122 

Mid-Calf – 

Circumference 

(Calf Cir) 

Cms 36.39 ± 

2.14 

34.64 ± 

2.86 

*** 

36.44 ± 

2.02 

36.36 ± 

2.14 

<0.01 64 0.681 
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Table 3: Results of the Subjective variables 

Variable 

Experimental 

Group 
Control Group 

p
-v

a
lu

e 

d
f 

E
ff

ec
t 

si
z
e
 

Pre Post Pre Post 

CFS: Chalder Fatigue 

Scale Scores 
13.97 ± 

4.38 

8.601 ± 

5.18 ** 

13.79 ± 

1.11 

14.48 ± 

1.25 *** 

<0.001 64 1.558 

FSS: Fatigue Severity 

Scale Score 
3.75 ± 

0.90 

2.91 ± 

1.20 *** 

3.96 ± 

0.70 

4.11 ± 

0.67 ** 

<0.001 64 1.235 

PSS: Perceived Stress 

Scale Score 
18.79 ± 

3.43 

14.33 ± 

4.35 *** 

19.30 ± 

1.90 

20.18 ± 

1.70 * 

<0.001 64 1.771 

MHQ: 

Musculoskeletal 

Health Questionnaire 

Score 

24.09 ± 

7.67 

13.73 ± 

8.75 *** 

22.36 ± 

2.86 

23.82 ± 

3.20 *** 

<0.001 64 1.531 

SF12_P: SF12 Health 

Survey Physical Score 
13.64 ± 

2.01 

15.55 ± 

1.72 *** 

13.58 ± 

1.84 

14.15 ± 

1.09 ** 

<0.001 64 0.972 

SF12_M: SF12 Health 

Survey Mental Score 
16.88 ± 

2.30 

21.67 ± 

2.12 *** 

16.36 ± 

1.73 

16.18 ± 

1.74  

<0.001 64 2.831 

SF12_G: SF12 Health 

Survey Global Score 
30.52 ± 

3.90 

37.21 ± 

3.37 *** 

29.94 ± 

3.23 

30.27 ± 

2.41  

<0.001 64 2.369 

df: Degree of freedom 

*  p < 0.05; **  p < 0.01; ***  p < 0.001  

 

DISCUSSION 

 

Our four-week yoga intervention resulted in significant improvements in weight, BMI, 

respiratory rate, Bhramari pranayama time, blood pressure at the ankle (systolic and diastolic), 

ankle-brachial pressure index and ankle and mid-calf circumference. The control group, on the 

other hand, did not show significant changes in most variables and even exhibited increased 

perceived stress, fatigue scores, and worsened musculoskeletal health at the follow-up. These 

trends are presented in Tables 4 and 5. 

 

Industry workers engaged in prolonged standing are susceptible to lower limb blood vessel 

problems (Krijnen et al., 1997). Studies suggest that such populations have higher lower limb 

blood pressure and ABPI, which are risk factors for peripheral vascular diseases (Aboyans et 

al., 2012). The observed reductions in ankle blood pressure, ABPI, and ankle/mid-calf 

circumference following yoga intervention are particularly significant in preventing these 

vascular complications in the target population. 
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Musculoskeletal issues and fatigue are other major health concerns for these workers. Our 

findings demonstrated a reduction in both after the intervention period. Similar improvements 

in musculoskeletal health with yoga practice have been observed in other populations, such as 

patients with low back pain (Tekur et al., 2008) and osteoarthritis (Deepeshwar et al., 2018). 

The reduction in fatigue aligns with findings from studies on patients with chronic disorders 

(Banasik et al., 2011). 

 

Table 4: Trends of changes in the objective variables 

Variable 
Experimental 

Group 
Control Group 

Weight 

  

BMI – Body mass index 

  

Respiratory rate (RR) 
  

Bhramari time (BhrT) 
  

Pulse rate – Arm (HR) 

  

BP (Systolic) – Arm (SBP Arm) 

  

BP (Diastolic) – Arm (DBP Arm) 
  

BP (Systolic) – Ankle (SBP Ankle) 
  

BP (Diastolic) – Ankle (DBP Ankle) 
  

Ankle Brachial Pressure Index 
  

Ankle – Circumference (Ank Cir) 

  

Mid Calf – Circumference (Calf Cir) 
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Table 5: Trends of changes in the subjective variables 

Variable 
Experimental 

Group 
Control Group 

CFS: Chalder Fatigue Scale Scores  

  

FSS: Fatigue Severity Scale Score 

  

PSS: Perceived Stress Scale Score 
  

MHQ: Musculoskeletal Health Questionnaire 

Score 

  

SF12_P: SF 12 Health Survey Physical Score 

  

SF12_M: SF12 Health Survey Mental Score  

  

SF12_G: SF12 Health Survey Global Score 
  

 

We also assessed quality of life using the SF-12 and perceived stress, finding significant 

improvements in the yoga group. These observations regarding enhanced quality of life and 

reduced perceived stress are consistent with the effects of yoga practices reported in other 

studies (Bower et al., 2012; Twal et al., 2016; Yang et al., 2016). In recent years, yoga has been 

utilized in various contexts to promote well-being, including reducing distress among tsunami 

survivors (Telles et al., 2007) and flood victims (Telles et al., 2010). Additionally, yoga has 

been extensively used in occupational settings to reduce discomfort and enhance worker 

efficiency, with applications for medical students (Saoji, 2016), healthcare professionals 

(Woodyard, 2011), athletes (Hakked et al., 2017), defence personnel (Amaranath et al., 2016), 

computer professionals, and musicians (Khalsa et al., 2009). To our knowledge, this is the first 

study to investigate the role of yoga in improving the health of industrial workers required to 

stand for extended periods. Similar studies could be replicated with other professions with 

prolonged standing requirements, such as supermarket cashiers and traffic police officers. 

 

An important aspect of this study was the implementation of the yoga intervention directly at 

the workplace, promoting workplace wellness. Workplace wellness programs are crucial due 

to their impact on worker efficiency and overall industry output. The World Health 

Organization designated 2015 as the year for "Healthy Workplaces," aiming to address work-

related physical and psychosocial risks and promote healthy behaviours among the workforce 

("WHO | Healthy Workplaces: A WHO Global Model for Action," 2015). 
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Because the intervention occurred at the workplace, compliance was 100%. All participants 

completed the study without dropping out. While not formally measured, the company reported 

negligible worker absenteeism due to illness during the study period. Participants also 

expressed satisfaction with their improved health and found yoga beneficial for maintaining 

optimal physical function. 

 

The observed positive effects in the experimental group may be attributed to the nature of the 

yoga intervention itself. The program included physical postures designed to stretch and relax 

muscles, yogic breathing techniques to regulate energy flow, and meditation for mental 

calmness. This integrated mind-body-breath approach is known to be beneficial in various 

health conditions. Specific focus on inverted postures, leg strengthening exercises, and core 

work might have improved lower limb circulation, contributing to the reduction in ABPI and 

ankle/mid-calf circumference. Additionally, yoga's stress-reducing and mood-enhancing 

effects (Kirkwood et al., 2005; Rao et al., 2017) likely contributed to the improved 

psychological well-being observed in the yoga group. Enhanced mood and better 

musculoskeletal health may have further contributed to reduced fatigue and improved quality 

of life. 

 

The lack of improvement or even decline in fatigue, musculoskeletal health, perceived stress, 

and quality of life scores in the control group highlights the potential need for an active 

intervention like yoga for this target population. 

 

 

CONCLUSION 

 

The four-week yoga intervention significantly improved the physical and psychological health 

of industrial workers who stand for prolonged periods. These improvements included reduced 

blood pressure at the ankle, improved ankle-brachial pressure index, decreased ankle and mid-

calf circumference, reduced fatigue and musculoskeletal complaints, improved perceived 

stress, and enhanced quality of life. This study suggests that yoga can be a valuable tool for 

workplace wellness programs in industries requiring prolonged standing, potentially benefiting 

workers in similar occupations such as supermarket cashiers and traffic police officers. 

 

 

SUGGESTED FUTURE WORK 

 

The study employed a randomized controlled trial design with rater blinding, which minimizes 

bias as double-blinding is not feasible with yoga interventions. Additionally, the wait-list 

control group received the intervention after the follow-up period.  A strength of the study was 

the high compliance rate with no dropouts in either group due to the workplace intervention 

setting.  The assessment battery comprehensively evaluated both physical and psychological 
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health aspects relevant to workers with prolonged standing. The yoga module itself was 

specifically designed and validated for this target population by experts at S-VYASA. 

 

One limitation of the study was the use of a passive control group that continued with their 

usual activities. Including an active control group with a different physical exercise program 

could have provided insights into the specific effects of yoga compared to other forms of 

exercise. Additionally, the impact of the yoga intervention on work efficiency was not 

objectively measured but could be explored in future studies.  

 

The study findings suggest that yoga is a safe and effective intervention to improve the health 

of workers with prolonged standing. This approach can be beneficial in various work 

environments with similar demands, potentially impacting a large population. Future studies 

could incorporate objective measures, such as Doppler studies, to assess vascular health and 

evaluate work performance changes in response to the yoga intervention. Additionally, 

including objective stress measures and biomarkers could provide further insights into the 

mechanisms underlying the observed positive effects.  
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