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ABSTRACT

Background: Physical inactivity has been identified as one of the leading risk factors for non-communicable
diseases. Several studies have established the fact that shift working is associated with various hon communicable
diseases. Studies assessing the knowledge, attitude and practice towards physical activity amongst shift workers is
almost non-existence even though it has been established that mediators like knowledge and attitude affect healthy
behaviour and adoption of health improving behaviour. Thus this study aims to assess the knowledge-attitude-practice
of physical activity among shift workers in Gurugram city which is the centre of various BPO/KPO companies in
India.

Methods: The present study is an organization based cross sectional study. Interviewer administered questionnaire
were used to capture information on physical activity. Information on knowledge and attitude was collected using a
piloted and pretested questionnaire. Practice of physical activity was collected using global physical activity
questionnaire (GPAQ). Descriptive and linear regression analyses were performed using Ms-Excel and STATA (13).
Results: Our study found that nearly fifty percent of the study participants were physically inactive and only 18% of
the study participants knew recommended minimum weekly intensity of physical activity. Physical activity was found
to be significantly associated with overall knowledge score (p<0.01).

Conclusions: Knowledge regarding physical activity among the study participants was not adequate as reflected in
their physical activity practice, hence knowledge and awareness towards physical activity should be enhanced to
prevent non communicable diseases amongst the shift workers.
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INTRODUCTION

Non-communicable diseases have been established as a
clear threat not only to human health but also to the
growth and development of a nation. The impact is severe
in low middle income countries as majority (82%) of
premature deaths from non-communicable diseases occur
in these countries.”® Due to rapid urbanization and
demographic transition in many low and middle income
countries, lifestyle changes that promote unhealthy diet,
substance abuse and sedentary behaviour have become
common place. Amongst various risk factors, physical

inactivity, unhealthy diet, tobacco use and alcohol abuse
have been listed as modifiable underlying causes of major
non-communicable diseases by the World Health
Organization (WHO).

Further, nowadays organizations world over are
extending their conventional working hours through the
arrangement of shift working/rotator shift work in order
to meet the constant demand and supply gap.® Numerous
studies have shown and it is now well accepted that long
term participation in most shift work schedules is
associated with health problems including non-
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communicable diseases.”® The association between shift
work and higher risk of non-communicable diseases like
cardiovascular  disease, obesity, diabetes/metabolic
syndrome and various cancers and engaging in unhealthy
lifestyle has also been demonstrated.®*®

Knowledge and awareness about non communicable
diseases and their modifiable risk factors is an important
component of population based preventive strategy. The
World Health Organization’s framework of stepwise
approach for non-communicable disease risk factor
surveillance does not provide any information about the
knowledge, attitude and practice of modifiable risk
factors of non-communicable diseases.”> Among the
modifiable risk factors leading to higher prevalence of
non-communicable diseases, a large share can be
attributed to physical inactivity.? Undeniably the need to
assess the knowledge, attitude and practices towards
physical activity among shift workers cannot be
undermined. But studies that explore the knowledge,
attitude and practices around physical activity in shift
workers in India are almost non-existent. Therefore our
study aims to assess the knowledge, attitude and practice
(KAP) of physical activity among shift workers located in
Gurugram, the center of business process outsourcing
companies.

METHODS

The study was designed as an organization based cross
sectional study and was quantitative in nature. The study
was conducted from December 2017 to March 2018, in
Gurugram, Haryana, India.

Ethical considerations

Ethical approval for the study was taken from
Institutional Ethics Committee (ECR/124/Inst/HR/2014).
Written informed consent was obtained from each
respondent and all identifiable information was kept
confidential.

A total of 215 subjects were covered in this study. The
primary consideration for determination of sample size of
this study was resource-availability and feasibility of data
collection. Also following the rule-of-thumb of sample
size as described by Green et al wherein it is shown that a
minimum of 200 subjects is sufficient for conducting
regression analysis and the study of Hosseinzzadekh et al
on KAP of physical activity which recruited a sample of
200 respondents, we recruited a total of 215 subjects in
the study.”*® Following the method of Thorp et al
respondents were recruited through snow balling and
internal communication from different organizations
around Gurugram.*

Inclusion criteria were to include any adult employee
engaged in shift work for at least one month who gave
consent. Any pregnant employee and those who were not

medically fit or advised to avoid moderate to vigorous
physical activity were excluded from the study.

The questionnaire used for the study comprised of five
sections which captured general information, knowledge
and attitude regarding non communicable disease and
physical activity. Global physical activity questionnaire
(GPAQ) was adopted to capture the practice of physical
activity.?® The questionnaire was piloted and pretested in
a group of 30 shift employees in Ghaziabad, Uttar
Pradesh.

Knowledge scores to assess the knowledge levels were
generated for every respondent based on their answers
with respect to non-communicable diseases and physical
activity. Intensity of physical activity of each respondent
was calculated using metabolic equivalents (METS) to
find out the proportion of physically active and inactive
or insufficiently active, based on the recommended 600
METs weekly activity level. METs are being used
commonly to express the intensity of physical activity.

RESULTS

Results show that among the study respondents, 64%
were male and 36% were female and the average age of
shift workers was 28 years. Detailed demographic
characteristics are provided in Table 1.

In terms of knowledge, 74% of the respondents had the
knowledge that non communicable diseases are
preventable. However, only 43% correctly identified all
four modifiable risk factors for non-communicable
diseases. Knowledge regarding physical activity revealed
that 97% of the respondents knew that physical activity is
beneficial, but only 18% were aware of the recommended
weekly guideline of physical activity. The median
knowledge score of the respondents was 15 (Table 2).

Assessment of attitude towards physical activity (Ab)
revealed that nearly 86% of the respondents disagreed
that physical activity is expensive indicating a favorable
attitude towards physical activity (Table 3).

In our study population, nearly 50% of respondents were
physically inactive or insufficiently active with only six
percent being moderately active at work (Table 4).

In terms of knowledge regarding physical activity
between physically active and inactive groups, the mean
knowledge scores were found to be significantly different
(p<0.01) between the two groups (Table 5).

Next we conducted linear regression analysis to identify
the determinants of physical activity intensity (physically
active and inactive/insufficiently active). The outcome
variable of physical activity intensity (physically active
and inactive/insufficiently active) was log transformed to
meet the normality assumption. The independent
variables which were put into the unadjusted model were
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age, gender, education status, duration of shift work,
residence, and living accompanies, overall knowledge
score and attitude variables (A1-A5; details in Table 3).
In the unadjusted analysis, gender and overall knowledge
score were found statistically significant (p<0.01 for both
genders). Attitude variables Al and A2 were also

significantly associated which signifies that physical
activity was positively associated with those who
disagree that physical activity takes time and those who
disagree that physical activity is for overweight people
only (Table 6).

Table 1: Demographic characteristics of study respondents.

| Characteristics

Mean=SD Mean=SD Mean=SD
Age (in years) 29.1 (5) 27 (2.4) 28.1 (4.8)
Duration of shift working (in years) 3.6 (2.5) 2.7 (2.4) 3.3(2.4)
Highest education
Graduate 80 (58) 43 (56) 123 (57)
Post graduate 53 (38) 32 (42) 85 (40)
Others 5 (4) 2(3) 73)
Residing in
Own house 28 (20) 14 (18) 42 (20)
Rented house 53 (38) 31 (40) 84 (39)
Paying guest/hostel 57 (41) 32 (42) 89 (41)
Living with
Family 53 (38) 27 (35) 80 (37)
Alone 32 (23) 13 (17) 45 (21)
Friend/partner 53 (38) 37 (48) 90 (42)

Table 2: Distribution of respondents according to answers to non- communicable diseases and physical activity.

| Knowledge statement

Response

N (%)
A non-communicable disease is one that cannot spread True 176 (82)
between people il 1507
Don’t know 23 (11)
Heart disease 134 (62)
Identify non communicable disease(s) Diabetes 121 (56)
Cancer 136 (63)
Stress 111 (52)
. Yes 155 (72)
Do you think now a day’s more and more people are
suffering from non-communicable diseases No 14 (7)
Don’t know 47 (22)
Non communicable diseases are less dangerous than Yes 75 (35)
infectious diseases No LUE (6.3
Don’t know 37 (17)
Yes 159 (74)
Do you think non-communicable diseases are preventable  No 23 (11)
Don’t know 37 (17)
Do you th!nk non-communicable diseases can lead to \N{(;S 123(7()76)
complications Don’t know 36 (16)
Do you tt_1ink obe:\sity is a risk factor for major non E(e)s ;gs(g %)
communicable diseases Dot Know 47 (22)
Smoking 163 (76)
Alcohol abuse 147 (68)
Identify the risk factors of non-communicable diseases Low fruits and vegetables intake 110 (51)
Physical inactivity 152 (71)
All of the above 92 (43)
Continued.
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Total (n=215)

Knowledge statement Response N (%)
. . L - Yes 209 (97)
Do you think physical activity is beneficial to health? No/don’t know 6 (3)
Diabetes 163 (76)
Do you think physical activity helps to prevent Heart disease 178 (83)
Cancer 67 (31)
Yes 193 (90)
Physical activity helps to prevent stress No 8 (4)
Don’t know 14 (7)
Yes 182 (85)
Is recreational walking beneficial for health No 7 (3)
Don’t know 26 (10)
3 days weekly 57 (27)
For adult what is the minimum weekly frequency of 4 days weekly 59 (28)
physical activity recommended for maintaining health 5 days weekly 78 (36)
Don’t know 21 (10)
Correctly mentioned the minimum weekly and daily Min 30 minutes daily 39 (18
frequency for at least 5 days a week (18)

Table 3: Distribution of respondents according to the responses to attitude statement by gender.

Variable Attitude statement Response
Al Physical activity takes too Agree 43 (31) 23 (30) 66 (31)
much time Disagree 95 (69) 54 (70) 149 (69)
A2 Physical activity is for those Agree 18 (13) 10 (13) 28 (13)
who are overweight Disagree 120 (87) 67(87) 187 (87)
Physical activity is for those Agree 17(12) 5 (6) 22 (10)
A3 Z‘g:)‘?t";‘;g O'Q;ELZSI‘IE‘:”'S Disagree 121 (88) 72 (94) 193(90)
Physical activity is for Agree 10 (7) 3(4) 13(6)
A4 adolescents; at my age
physical activity does not Disagree 128 (93) 74 (96) 202(94)
improve my health
Being physical_ly active is Agree 20(14) 11(14) 31(14)
A5 expensive(paying for
gym/buying shoes/cloths etc)  Disagree 118 (86) 66 (86) 184(86)

Table 4: Distribution of responses of self-reported physical activity practice in various domains by gender.

Physical activity domains according to global physical activity ' Female

guestionnaire N (%) N (%) N (%)
Vigorous activity at work Nil Nil Nil
Moderate activity at work 11 (8) 2 (3) 13 (6)
Activity during travelling to and from places 62 (45) 39 (51) 101 (47)
Vigorous recreational activity 46 (33) 9 (12) 55 (26)
Moderate recreational activity 52 (38) 35 (45) 87 (40)
Physically active 60 (43) 29 (38) 107 (50)
Physically inactive/ insufficiently active 78 (57) 48 (62) 108 (50)

Table 5: Difference in mean age and mean knowledge score between physically active and inactive group.

Variable Active group Inactive group T o Degree of P value
Mean (SE) (95% CI) Mean (SE) (95% CI) statistics freedom

Age 28.7 (0.57) (27.5, 29.8) 28.0(0.34) (27.3, 28.7) -1.0 213 0.31

Knowledge score 15.8 (0.38) (15.0, 16.5) 13.5 (0.47) (12.5, 14.4) -3.8 213 <0.01
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Table 6: Correlates of physical activity: unadjusted linear regression.

Crude coefficient

B coefficient 95% CI P value
Age in years 0.002 -0.02, 0.02 0.83
Gender
Female Ref
Male 0.42 0.14,0.70 0.003
Highest education
Graduate Ref
Post graduate -0.12 -0.41,0.16 0.66
Others -0.16 -0.86, 0.52
Duration of shift working 0.04 -0.01, 0.09 0.13
Residence
Own house Ref
Rented house -0.10 -0.48, 0.27 0.18
Paying guest/hostel -0.31 -0.68, 0.05
Living with
Family Ref
Alone -0.16 -0.54, 0.21 0.67
Friends/partners -0.02 -0.34,0.29
Overall knowledge score 0.05 0.02, 0.08 0.00
Attitude Al
Agree Ref
Disagree 0.33 0.02,0.65 0.03
Attitude A2
Agree Ref
Disagree 0.41 0.01, 0.81 0.04
Attitude A3
Agree Ref
Disagree -0.07 -0.54, 0.39 0.74
Attitude A4
Agree Ref
Disagree 0.21 -0.36, 0.79 045
Attitude A5
Agree Ref
Disagree 0.21 -0.17,0.61 vy

Table 7: Correlates of physical activity: result of adjusted linear regression analysis.

Gender

Female Ref

Male 0.46 0.18, 0.74 0.002

Overall knowledge score 0.05 0.02, 0.080 0.001
Attitude variable Al

Agree Ref

Disagree 0.23-0.07 0.54 0.13

Attitude variable A2

Agree Ref

Disagree 0.20-0.19 0.59 0.31

In the adjusted analysis, male gender showed positive significant positive association with physical activity
association with physical activity when adjusted for other when adjusted for other factors (p<0.01). However
variables (p<0.01). Overall knowledge score also showed attitude variable Al and A2 did not had any significant
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association (p>0.01) with physical activity (Table 7). The
adjusted model was also run for post estimation checks.
The model showed normality of residuals, constant
variance and no multi-co linearity of predictors.

DISCUSSION

Our study respondents were predominantly male with an
average age of around 29 years, indicating young male
population being engaged in shift work and with an
average duration of shift work to be about 3.3 years.
These findings of our study are very important
considering that it is the younger population that is
predominantly engaged in shift work and their KAP of
non-communicable diseases and physical activity has
hardly been assessed previously.

Keeping in view the objectives of this study, we found
that even though nearly 82% (n=176) of the participants
had the knowledge that non communicable disease
cannot spread between people, only 34% (n=74) of the
study participants were able to identify correctly all of the
four major non communicable diseases. Further 43%
(n=92) of the respondents could correctly identify all four
major risk factors of non-communicable diseases.
Considering that nearly 71% (n=151) of the respondents
identified physical inactivity as a risk factor, we found
that almost 50 % of the total study respondents were
physically inactive. Our findings are in agreement with
the report of Alsulami et al (2018).%°

Further near about 97% (n=209) of the respondents knew
that physical activity is beneficial to health, but only 18%
(n=39) were aware of the globally recommended weekly
requirements of physical activity for adults. A previous
analysis by Ramezkhanai et al also observed similar
findings in terms of physical activity knowledge.” This
finding is very interesting considering that knowledge
component of KAP is very important as a low knowledge
score indicated poor awareness about risk from non-
communicable diseases and physical inactivity.

The attitude regarding physical activity revealed that
even though majority of the respondents disagreed that
physical activity takes time, and more than half of them
disagreed that physical activity is for obese people, only
49% (n=107) reported engagement in any physical
activity during the time of study. With regards to physical
activity practice, in the study sample nearly fifty percent
of the total study participants were physically inactive
which means they were not meeting the weekly
recommended 600 metabolic equivalents and above.

Further our study also found that workplace related
activity was very low, with only six percent (n=13)
reporting to be moderately active at work. This could be
attributable to work profile and timings in the shift
schedule as it has been previously reported that shift
work generally decreases the opportunities for physical
activity and recreational activity.® Also a significant

positive association was found between physical activity
and male gender (p<0.01) when adjusted for other
factors. Ramezkhani et al too reported similar higher
physical activity among male respondents.”’ In a
systematic review, Bauman et al also found male sex as a
consistent correlates of physical activity among adults.?®
This is in concordance with various studies that reported
gender differentials in terms of physical activity practice.

Our study also revealed a significant positive association
(p<0.001) between physical activity and overall
knowledge score. Adequate knowledge regarding the
practice of physical activity can encourage people to be
physically active as reported by Murad et al.” Parmaret
et al reported that proper awareness campaigns can
improve the knowledge which can ultimately lead to
change the attitude for desirable behaviour change.*

Our findings from this study have wide implications in
terms of rising awareness about knowledge and practice
in terms of risk factors for non- communicable diseases
and physical activity among the young shift working
population in India. A sedentary work profile along with
low levels of knowledge of non-communicable diseases
and importance of physically active lifestyle exposes the
shift workers to various risk factors of chronic diseases.
As previously reported by Peplonska et al, that the
prevalence of risk factors like smoking is higher in shift
workers than that of never or former shift workers;
recreational inactivity was also found to be significantly
associated with current shift workers than of never shift
workers and our study also corroborates this fact among
the Indian shift workers.*®

Strengths and limitations

Convenience selections of organizations, use of snow
balling to recruit respondents and not assessing the
barriers to physical activity practice are some limitations
of this study. Assessing the KAP of non-communicable
diseases and physical activity among shift workers from
business process outsourcing industry for the first time in
an Indian city, inclusion of shift workers of various shift
schedules and use of validated GPAQ tool for assessment
of practice of physical activity are some key strengths of
this study.

CONCLUSION

The shift workers were found to have knowledge of
benefits of physical activity; but awareness regarding the
minimum recommended guideline for adults was not
adequate. This is reflected in the study population as high
prevalence of physical inactivity/insufficient physical
activity. Also significant positive association between
male gender and physical activity practice was also seen,
indicating that being male shift worker; one is likely to be
more physically active than females. This finding also
points towards future research to investigate the
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correlates of physical activity among female shift
workers.

The significant positive association found between level
of knowledge and practice of physical activity, signifies
that increasing the awareness among shift workers may
lead to better practice of physical activity.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1.

World Economic Forum and Harvard School of
Public Health (2011). Methodological Appendix:
The Global Economic Burden of Non-
Communicable Diseases. World Economic Forum;
September 2011; Available at: http://www.weforum.
org/docs/WEF_Harvard 2011 pdf. Accessed on 12
October 2017.

World Health Organization, Geneva.2014. Global
status report on non-communicable diseases.2014
Available at: http://apps.who.int/iris/bitstream/106
65/148114/1//789241564854 _eng.pdf. Accessed on
1 December 2017.

World Health Organization-India, 2013. Action plan
for the prevention and control of hon-communicable
diseases in South-East Asia, 2013-2020. Available
at http://searo.who.int/entity/ ncd_ncd_89. Accessed
on 20 October 2017.

Jalayondeja C, Jalayondeja W, Mekhora K,
Bhuanantanondh P,  Dusadi-Isariyavong A,
Upiriyasakul R. Break in sedentary behavior
reduces the risk of noncommunicable diseases and
cardiometabolic risk factors among workers in a
petroleum company. Int J Environ Res Public
Health. 2017;14(5):1-9.

Beaglehole R, Bonita R, Horton R, Adams C,
Alleyne G, Asaria P, et al. Priority actions for the
non-communicable  disease  crisis. Lancet.
2011;377(9775):1438-47.

Jain S, Gupta SK, Gupta S, Jain V, Jain S.
Knowledge of modifiable risk factors of non-
communicable diseases (NCDS): a cross sectional
study from urban slum Bhopal. Natl J Community
Med. 2018;9(6):443-7.

Pati AK, Chandrawanshi A, Reinberg A. Shift work:
consequences and management. Curr  Sci.
2001;81(1):32-52.

Mohebbi I, Shateri K, Seyedmohammadzad M. The
relationship between working schedule patterns and
the markers of the metabolic syndrome: Comparison
of shift workers with day workers. Int J Occupat
Med Environ Health. 2012;25(4):383-91.

Atkinson G, Fullick S, Grindey C, Maclaren D,
Waterhouse J. Exercise, energy, balance and the
shift worker. Sports Med. 2009;38(8):671-85.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Pimenta AM, Kac G, Souza RR, Ferreiera LM,
Silqueira SM. Night-shift work and cardiovascular
risk among employees of a public university. Rev
Assoc Med Bras. 2012;58(2):168-77.

Vyas M, Garg V, lansavichus AX, Costella AV,
Donner J, Laugsand A, et al. Shift work and
vascular events: systematic review and meta-
analysis. Br Med J. 2012;345:e4800.

Vetter C, Devore EE, WegrzynL R, Massa J,
Speizer FE, Kawachi I, et al. Association between
rotating night shiftwork and risk of coronary heart
disease among women. J Am Med Assoc.
2016;315(16):1726-34.

Drongelen A, Boot CR, Merkus SL, Smid T, Beek
AJV. The effects of shift work on body weight
change-a systematic review of longitudinal studies.
Scand J Work Environ Health. 2011;37(4):263-75.
Amani R, Gill T. Shiftworking, nutrition and
obesity: Implications for workforce health-a
systematic review. Asia Pac J Clin Nutr.
2013;22(4):505-15.

Smith P, Fritschi L, Reid A, Mustard C. The
relationship between shift work and body mass
index among Canadian nurses.Appl Nurs Res.
2013;26(1):24-31.

Cappuccio FP, Strazzullo F, D’elia P, Miller MA.
Quantity and quality of sleep and incidence of type
2 diabetes a systematic review and meta-analysis.
Diabetes Care. 2010;33(2):414-20.

Pan A, Schernhammer ES, SunQ, Hu FB. Rotating
night shift work and risk of type 2 diabetes: two
prospective cohort studies in women. PLoS Med.
2011;8(12):e1001141.

Mohebbi I, Shateri K, Seyedmohammadzad M. The
relationship between working schedule patterns and
the markers of the metabolic syndrome: comparison
of shift workers with day workers. Int J Occup Med
Environ Health. 2012;25(4):383-91.

Peplonska B, Burdelak W, Krysicka J, Burkowski
A, Marcinkiewicz A, Sobala W. Night Shift Work
and Modifiable. Int J Occup Med Environ Health.
2014;27(5):693-706.

World Health Organization- STEPS surveillance
manual. Geneva, 2017. Available at: http://www.
who.int/ncds/surveillance/steps/manual/en/.
Accessed on 29 December 2017.

Demaio AR, Dugee O, Amgalan G, Maximenco E,
Munkhtaivan A, Graeser, et al. Night shift working
and its impact on development and control of
diabetes mellitus in workers of Abo Korkas sugar
factory, EI Minia. Egypt J Occup Med.
2011;38(2):197.

Green S. How many subjects does it take to do a
regressionanalysis.  Multivariate  Behav  Res.
1991;26(3):499-510.

Hosseinzadeh K, Mahmoud AH, Ashghar K, Jalil A,
Atefeh A. Knowledge , attitude and practice
regarding physical activity in nursing and midwifery
students. Biotechnol Health Sci. 2017 4(1):e35842.

International Journal of Community Medicine and Public Health | September 2019 | Vol 6 | Issue 9  Page 4032


http://www/
http://www/

24.

25.

26.

27.

Das S et al. Int J Community Med Public Health. 2019 Sep;6(9):4026-4033

Thorp AA, Healy GN, Winkler E, Elisabeth W,
Clark BK, Gardiner PA, et al. Prolonged sedentary
time and physical activity in workplace and non-
work contexts: a cross- sectional study of office ,
customer service and call centre employees. Int J
Behav Nutr Phys Activity. 2012;9(1):128.

World Health Organization-GPAQ-Global Physical
Activity Questionnaire Analysis Guide. Geneva.
Available at: www.who.int/ ncds/surveillance/steps/
resources/GPAQ_Analysis_Guide.pdf. Accessed on
22 October 2017.

Alsulami  ANJ, Alghamdi EA, Alshehri AA.
Assessment of knowledge and attitude and practice
of family towards physical activity in Makkah City.
Egypt J Hospital Med. 2017;70(7):1093-6.
Ramezankhani A, Motalebi M, Tavassoli E, Gharli
Z, Heydarabadi AB, Barekati H. The study of
knowledge, attitude and practice towards physical
activity and its related factors of college students
living on campus in Shahid Beheshti University of
medical science. J Paramed Sci. 2013;4(3):62-7.

28.

29.

30.

Bauman AE, Reis RS, Sallis JF, Wells JC, Loos
RJF, Martin BW. Correlates of physical activity:
why are some people physically active and others
not? Lancet. 2012;380(9838):258.

Murad MA, Rahman AMA, Rahman NAA, Haque
NAM. Knowledge, attitude and practice regarding
exercise among people exercising in gymnasium
and recreational parks around Kuantan, Malaysia. J
Appl Pharma Sci. 2016;6(6):47-54.

Parmar P, Rathod GB, Rathod S, Goyal R,
Aggarwal S, Parikh A. Study of knowledge, attitude
and practice of general population of Gandhinagar
towards hypertension. Int J Curr Microbiol App Sci.
2014;3(8):680-5.

Cite this article as: Das S, Das M, Ray S. A study on
physical activity in shift workers in an urban city of
India. Int J Community Med Public Health
2019;6:4026-33.

International Journal of Community Medicine and Public Health | September 2019 | Vol 6 | Issue 9  Page 4033



