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Abstract

Objectives: The aim of the study was to examine the effect of 12 week exercise programme on lipid profile, depression,
work ability and selected physical parametersin university employees. Methods/Analysis: Twenty-seven males with age
ranging from (27-57 years) were randomized into intervention (n = 13) and control group (n =14). Twelve weeks of non-
supervised exerciseprogramme was administered to intervention group. Exercise was performed twice a week consisting
of 30 min of aerobic and resistance training.Mann Whitney Test was used to explore differences between two groups after
12 weeks of exercise programme. Findings: After 12 weeks significant improvement was seen in depression (P = 0.035),
total cholesterol (P = 0.027), low density lipoprotein (P = 0.016), body weight (P=.0003), fat percent (P= 0.001), body
mass index (P=0.01) and resting heart rate (P= 0.036) in exercise group while no significant improvement was observed
in work ability (P = 0.138), high density lipoprotein (P = 0.097) triglycerides (P = 0.582), very low density lipoprotein (P
= 0.523), fasting blood sugar (P= 0.233), systolic pressure (P= 0.223) and diastolic pressure (P= 0.908). Applications/
Improvement: Twelve weeks of non-supervised exercise programmewas effective and enhanced improvementin physical
parameters and lowered total cholesterol and low density lipoprotein in maleemployees of university
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1. Introduction

Work places are important settings for interventions to
increase physical activity'and physical activity is one
option to increase work ability* but systematic reviews
didn’t conclude that past interventions were successful®*.
From public health perspective, workplace has been
suggested as a particularly promising arena for physical
exercise interventions*®. Considering that employed
adults spend much time at work, work-based interventions
have the potential to overcome one of the most commonly
reported barriers for physical exercise, namely lack of
time”8. Moreover, workplace gives ideal opportunity to
reach large numbers of people for promoting good health
and preventing disease’. There was enough evidence

* Author for correspondence

which indicates that people who exercise are healthier
than those who do not, but still significant number
of adults doesnt perform enough physical activity to
desired benefits'®. Work places may implement physical
programs in hopes of keeping workers healthy and
reducing healthcare costs'®!!. Depression leads not only
to considerable direct costs but also to substantial indirect
costs such as reduced productivity, absenteeism, work
disability and early retirement'*'. Peer support is one of
the factors significantly associated with depression®.
Unhealthy lifestyle, behaviors and obesity in
employees may lead to negative effects related to work'.
Further, many studies have indicated that unhealthy
employees with unhealthy lifestyle are less productive,
have decreased work ability and take more sick leaves'’-2.,
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Work ability is result of interaction between individual
resources and work, persons individual resources
included health, functional capacity, education and
know-how?. It is known that individual may gain health
benefits by doing at least 30 min of moderate intensity
physical activity five times a week®. This need not only
occur through sports or gym-based exercise, but also
through lifestyle based activities such as walking®. Most
of previous studies underwent 3-5 days a week and its
well established that 3-5 days week exercises will illicit
beneficial effects. But it has been observed that many
times 3-5 days a week becomes difficult for person to
carry out exercise on regular basis.

We choose non-supervised intervention because
at workplace it may not be feasible to go for supervised
exercise programme during office hours. However,
supervised exercise programme generally tend to illicit
beneficial effect. Our goal is to see if non-supervised
exercise can generate desired effects in employees and
whether it can be sustained for longer period. Many
studies were found studying physical intervention at work
place such as factories, industries, companies, municipal
services etc. but there were very few studies done at
university work place. Therefore we examined whether
non-supervised 30 min of session for 2 days a week during
lunch break or immediately after end of office hours will
illicit beneficial effects on depression, work ability and
selected physical and physiological parameters in male
university employees.

2. Materials and Methods

2.1 Participants

Participants were voluntarily recruited from King Fahd
University of Petroleum and Minerals (KFUPM). Fifty
two male employees of university volunteered themselves
for study. Since, KFUPM is male university and because of
cultural limitations, we did not consider female employees
for the study. Following exclusion criteria was applied
to all participants; cardiovascular diseases requiring
medication, on medication that alters heart rate, breathing
problems including asthma, chest pain in past month,
heart attack, angina, heart surgery in past 3 months,
history of psychological treatment. Out of interested 52
only 45 reported for initial screening. Following exclusion
criteria 34 participants were called for baseline testing.
Four didn't turn up for baseline measurements. After
baseline assessments all 30 participants were randomly
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allocated to two equal groups; intervention (n = 15) and
control group (n = 15). To permit blinding, none of the
research team members handled randomization process.
Randomization was done by independent person not
related to study. Participants were randomly assigned
(by drawing sealed envelopes) to exercise group and
control group. During intervention two participants
withdrew from exercise group for personal reasons.
One participant in control group didn’t report for post
exercise measurement. All participants signed written
informed consent after being informed personally. Diet
and life style of participants were not controlled. The
study was approved by Research Committee of King Fahd
University of Petroleum and Minerals.

2.2 Study Design

Participants in intervention group performed two non-
supervised exercise sessions per week. Participants in
control group followed their normal lifestyle. Post-test
measurements were taken after 12 weeks. Immediately
after baseline measurements intervention group were
called for interaction with investigators. We gave them
intervention at baseline and in 6™ week in form of a
lecture. Written exercise guidelines were issued in form of
leaf lets and posters. A formatted diary was given to each
participant in intervention group to record his activities
on daily basis. Intervention group also received booster
email every week about exercise guidelines and related
information.

2.3 Intervention

Duration of intervention was 12 weeks with two sessions
per week. Intervention consisted of one session of aerobic
training and one of resistance training in a week. Aerobic
exercise included 30 minutes of running on a treadmill or
outdoors. Intensity of aerobic training was fixed at 65%,
75% and 85% of maximum heart rate (MHR) for week 1-4,
5-8 and 9-12 respectively. Each participant was given heart
rate monitor (Polar FT 60) to control intensity of exercise.
Resistance training consisted of eight exercises; pectoral
fly, chest press, abdomen curl, triceps extension, biceps
curl, leg curl, leg extension and shoulder press. We did
1RM testing on each participant. Thereafter, intensity was
fixed at 60%, 70% and 80% of 1RM for week 1-4, 5-8 and
9-12 respectively. Participants performed 3 sets for each
exercise. Each set consisted of 12, 10 and 8 repetitions for
week 1-4, 5-8 and 9-12 respectively. Aerobic training was
done on every Sunday and resistance training on every
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Wednesday of week. Both aerobic and resistance training
included 10 minutes of warming up (slow jogging and
stretching exercise) and 10 minutes of cooling down (slow
jogging and relaxation exercises). Participants were asked
to maintain self-recorded diary to log daily activities.

2.4 Measurements and Tools

2.4.1 Depression

Depressive symptoms were assessed by using PHQ-9
depression scale®®. PHQ-9 is self-reported questionnaire
consisting of 9 questions to assess depression. PHQ-9
has a high internal consistency (a =0.84)%*. Respondents
answered on a Likert scale ranged from 0 to 3 (not at
all, several days, more than half the days, nearly every
day). Overall score ranged from 0 to 27. Higher scores
indicate more severe depression. PHQ-9 manual have
five categories of scores; no depression (0-4), minimal
symptoms of depression (5-9), mild depression (10-
14), moderately severe depression (15-19), and severe
depression (20-27).

2.4.2 Work Ability

Work Ability Index (WAI) was employed to assess work
ability of participants®?. WAI is the sum of scores, which
can be classified into following categories; poor (7-27),
moderate (28-36), good (37-43) and excellent (44-49).

2.4.3 Physical and Physiological Measures

Blood Pressure and heart rate was measured in seated
position after 10 minutes of rest using Omron M6
Comfort and Polar FT 60 respectively. Body fat percent
was measured by Omron body composition monitor
BF508. Three measurements were taken for above
mentioned tests with one minute apart and the average
was recorded. Test for lipid profile and fasting blood sugar
was done between 8.30 am and 10 am after observing 12
hours of fasting.

2.5 Statistical Analysis

Normality of distribution was assessed by Shapiro-Wilk
test. Since our sample size was small and data was not
normal, we employed non parametric statistics to study
the effect. Mann Whitney Test was used to explore
differences between two groups after 12 weeks of exercise
programme. Statistical significance was assumed for P
values < 0.05. Data were shown as median and ranges
except stated otherwise. Baseline comparison was assessed
by Man Whitney U test for non-parametric comparisons
to check if any differences existed between groups.

3. Results and Discussion

Baseline characteristics are shown in Table 1. Mean age
of participants was 38.8 years. No adverse complications

Table 1.  Physical, physiological and biochemical parameters at baseline

Variable Intervention Group Control Group P Value
Age (years) 32 (29-42) 39(35.5-45) .16
Body Weight (kg) 84.4 (70.9 - 99.5) 76.6(71.65-83) 369
Body Fat Percent (%) 25.6 (22.5 - 28.4) 25.6(22.65-28.35) 908
Body Mass Index (kg/m2) 26 (22.6-29.5) 25.9(25.35-27.05) 977
Systolic Blood Pressure (mmhg) 127 (116-132) 125(111-135) 794
Diastolic Blood Pressure (mmbhg) 78 (76-86) 78(73-89) .954
Resting Heart Rate (bpm) 75 (65-80) 67(32-75) .258
Fasting Blood Sugar (mg/dl) 96 (89 - 105) 95(90-99) .685
Total Cholesterol (mg/dl) 171 (139-189) 198 (174-234) .020*
Triglyceride (mg/dl) 115 (78-144) 182 (149-199) .006*
High Density Lipoprotein (mg/dl) 47 (40-51) 42 (38-51) 728
Low Density Lipoprotein (mg/dl) 99 (71-110) 120 (96-146) 11
Very Low Density Lipoprotein (mg/dl) 23 (16-29) 36 (30-40) .007*
Depression (Score) 2(.0-8) 2(1-5) .570
Work Ability Index (Score) 44.5 (42-47.5) 45(43-46) .843

Data is shown as median (IQR)
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Table 2. Physical, physiological and biochemical parameters after 12 weeks(difference between post

and pre scores, Mann Whitney test)

Variable Intervention Group Control Group P Value
Body Weight (kg) ~1.9 (-2.6to —.2) 6(-3-1.6) .003*
Body Fat Percent (%) -1.4(-29to - 4) 7(-=1-14) .001%
Body Mass Index  (kg/m2) -5(-.8to-.1) 5(-25-.9) .01*
Systolic Blood Pressure (mmhg) -7 (-12to -.5) -1(-11-1.5) 223
Diastolic Blood Pressure (mmbhg) -6(-11-1) -7 (-12.5t0 -1) .908
Resting Heart Rate (bpm) -4 (-14to -2) .00 (-4 to 5.5) .036%
Fasting Blood Sugar (mg/dl) -9 (-16to -5) -6 (-8to—-4) 233
Total Cholesterol (mg/dl) -7 (-10to 1) 8 (-8to 14) .027%
Triglyceride (mg/dl) —16 (-87 to 10) —62 (75 t0 29) .582
High Density Lipoprotein (mg/dl) 1(-3to2) -2 (-4to-2) .097
Low Density Lipoprotein (mg/dl) 7 (3 to 10) 15 (11 to 29) .016*
Very Low Density Lipoprotein (mg/dl) -4 (-18t02) -13 (-15to 6) .523
Depression (score) -2(-6-.0) .0(-.2 t0 .00) .035%
Work Ability Index (score) 1.5 (.0 - 3.5) 0(-2-2) 138

Data is shown as median (IQR)

occurred during the exercise programme. The study
outcomes were shown in Table 2 comparing depression,
WALI and selected physical and physiological parameters
in the intervention and control groups

3.1 Results

3.1.1 Depression

Significant inter-group difference was observed in
depression scores after exercise programme. There
was difference between the median depression scores
of intervention and control group (the mean ranks of
intervention group and control group were 8.64 and 14.36
respectively; U = 29, p = 0.035).

3.1.2 Work Ability Index

No significant inter-group difference was observed in WAI
scores after exercise programme. There was no difference
between the median WAI scores of the intervention and
control group (the mean ranks of intervention group and
control group were 13.55 and 9.64 respectively; U = 38, p
=0.138).

3.1.3 Lipid Profiles and Fasting Blood Sugar

Total cholesterol levels in exercise group were reduced
significantly after 12 weeks of non-supervised exercise
programme when compared to the control group.
There was statistically significant difference between
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intervention and control group’s median total cholesterol
values (the mean ranks of intervention group and control
group was 9.05 and 15.42 respectively; U = 33.5, P = .027).

Low Density Lipoproteins (LDL) were also reduced
significantly after exercise programme. Statistically
significant difference was found between intervention
and control groups median LDL values (the mean ranks
of intervention group and control group was 8.73 and
15.69 respectively; U = 30, P = .016). Therefore, it can be
concluded that exercise was able to brought statistically
significant lower total cholesterol (p = .027) and LDL
values (p = .016) in intervention group as compared to
control group.

However, High Density Lipoproteins (HDL) did not
show any significant change after 12 weeks of exercise
programme (the mean ranks of intervention group and
control group were 15.09 and 10.31 respectively; U = 43, P
=.097). Triglycerides (TG) also did not differ significantly
between intervention and control group (the mean ranks
of intervention group and control group were 11.64 and
13.23 respectively; U = 62, P = .582). Further, Very Low
Density Lipoproteins (VLDL) also did not show any
significant change after 12 weeks of exercise programme
(the mean ranks of intervention group and control group
were 11.50 and 13.35 respectively; U = 60.5, P = .523).
Fasting blood sugar also did not differ significantly
between intervention and control group (the mean ranks
of intervention group and control group were 10.64 and
14.08 respectively; U = 51, P = .233).
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3.1.4 Physical Parameters

Significant reduction was seen in body weight, body fat
percent, Body Mass Index (BMI) and resting heart rate.
There was statistically significant difference between
intervention and control group’s median body weight
(the mean ranks of intervention group and control group
was 7.91 and 16.38 respectively; U = 21, P = .003); body
fat percent (the mean ranks of intervention group and
control group was 7.45 and 16.77 respectively; U = 16, P
=.001); BMI (the mean ranks of intervention group and
control group was 8.45 and 15.92 respectively; U = 27, P
=.01); resting heart rate (the mean ranks of intervention
group and control group was 9.23 and 15.27 respectively;
U =35.5, P =.036).

However, systolic and diastolic blood pressure did not
show any significant change after 12 weeks of exercise
programme. There wasnostatisticallysignificantdifference
between intervention and control group’s median systolic
blood pressure (the mean ranks of intervention group and
control group were 10.59 and 14.12 respectively; U = 50.5,
P = .223) and diastolic blood pressure (the mean ranks
of intervention group and control group were 12.68 and
12.35 respectively; U = 69.5, P = .908).

3.2 Discussions

3.2.1 Physical Parameters

Twelve weeks of aerobic and resistance training at the
work place was effective in improving body weight, body
fat percent and BMI in the male employees of KFUPM.
There was significant reduction in body weight, body fat
percent and BMI in the intervention group compared to
control group. Our findings were supported by previous
studies where, intervention group achieved greater weight
loss compared to control group”. In an uncontrolled
intervention study done by®, participants decreased
their fat and also lost body weight. According to worksite
health promotion interventions have positive effects on
employee body weight but effect sizes are small*.
Although there was significant improvement in
weight and fat loss but we could not found significant
improvement in blood pressure as a result of training
programme at work place. There were studies which
found reductions in blood pressure through work place
interventions®>**. Also suggested that intervention at work
place significantly decreased body weight, BMI, body fat
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percentage compared to the reference group. However,
there were no significant differences between the two
groups over time in blood pressure*. In our study we
could not elicit significant difference in blood pressure,
this may indicate that either participants have not
strongly complied with the programme or intensity was
not high enough. Nevertheless, there was improvement
in both systolic and diastolic blood pressure within the
intervention group when compared to baseline. We found
significant reduction in resting heart rate in intervention
group. In their 10 weeks supervised programme couldn’t
find any significant change in systolic and diastolic
blood pressure scores, however resting hear rate was
reportedly reduced significantly®>. Also concluded that
Worksiteaerobicexerciseseemstorestingandsleepingheart
rate,butincreasesystolicBPamongcleaners®. The possible
reason could be that we did not control the diet and
other lifestyle factors of the participant. There is also a
possibility that control group might have involved in
sports and exercise programme at their own.

3.2.2 Lipid Profile

There was significant improvement in total cholesterol and
LDL following 12 weeks exercise programme. In a study
by¥, total cholesterol and LDL levels were significantly
reduced with intervention however; HDL levels did not
change significantly during 7-month intervention. In*
also observed significant differences between pre- and
post-intervention measurements of total cholesterol,
LDL cholesterol, total cholesterol/HDL cholesterol ratio,
triglycerides, and weight. Concluded in their study that
24 weeks of exercise training resulted in loss in fat percent
(p<0.0001), and a decrease in TC (p<0.0001) and LDL-C
(p<0.0001). No differences were observed between groups
or over the training period for VLDL-C or TG. Although
HDL-C increased 6 mg/dl in the Ex group but not in
Control group, this difference did not reach statistical
significance (p<0.0625)*.

3.2.3 Depression

In our study depression symptoms in exercise group were
reduced significantly after the 12 weeks of non-supervised
exercise programme when compared to the control
group. Our findings support the current knowledge
on relation between physical activity and depression.
According to these reviews exercise reduces the severity
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of depression among clinical populations*-**. Recently a
study done by also confirmed the significant decrease in
depression symptoms in experimental group compared to
control group (p< 0.5)**.Also confirmed that 10 weeks of
supervised exercise can reduce the risk of depression in
employees with sedentary jobs, an inactive lifestyle, and a
high-risk of depression*.According to no differences were
found in the degree of depression according to the general
characteristics of subjects such as age, level of education,
BMI, marital status, religion, and exercise*. Aquarobics
also tend to reduce depression and develop positive®.
Little is known about the level of exercise needed to
influence depressive symptoms®. Therefore, we decided
to implement for short and non-supervised programme
of 12 weeks with two sessions per week. Such programme
is feasible and employees found it convenient to perform
after office hours/during lunch hours at the work place.
Adherence to the programme was very motivating and
encouraging.

3.2.4 Work Ability

Despite improvement in depression and other fitness
parameters such as body fat percent and resting heart
rate there were no significant improvements in perceived
work ability. Therefore, present finding do not follow
models linking individual improvements in fitness to
productivity*®*. Although work ability in the exercise
group did not improve significantly but there were signs of
improvement in work ability of the employees. Suggested
that strength training at work place prevents deterioration
of work ability among workers®. According to there were
no statistically significant differences between the two
groups as regards job satisfaction and work ability index.
Although, physical activity once a week at worksites
improved the perceived work ability of women with
physically demanding work only slightly®. According®
average WALI score at baseline was excellent and did not
change during the 2-year physical activity interventions.
Suggested that a physical exercise intervention may
improve work ability>.

Despite short duration and lesser frequency of exercise
programme, we were able to reveal significant effects on
most of the outcomes. Following could be the limitations
in the study; the study population only consists of males
and the results cannot be translated to females. Further
we didn’t assess the exact relevance of the diet or the other
factors related to lifestyle in the intervention. Selection
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bias might be one of the limitations as employees who
volunteered might be motivated by certain factors not
related to this program. We followed a well-defined
protocol for physical exercise and training logbook
was primarily used to facilitate the individual record
which could have served as a motivating factor for the
participants. Attendance rate while performing exercise
as evident from the log book was very encouraging,
probably because it was arranged during or immediately
after work hours. Despite certain limitations, our findings
were quite encouraging and suggest continuing this
programme with larger group to determine the efficacy.
Further, because of life style and cultural factors along with
climatic conditions in Saudi Arabia, we also recommend
to use motivational techniques along with the exercise
programme.

4. Conclusions

Overall twelve weeks of non-supervised physical exercise
at work place was effective and significantly decreased
body weight, BMI, body fat percentage, resting heart
rate, TC, LDL and depression in university employees.
However, no significant differences were seen in WAL,
HDL, VLDL, TG, fasting blood sugar and blood pressure.

5. Acknowledgement

The authors would like to acknowledge the support
provided by the Deanship of Scientific Research at King
Fahd University of Petroleum and Minerals (KFUPM)
under Research Grant IN131049.

6. References

1. Kahn EB, Ramsey LT, Brownson RC, Heath GW, Howze
EH, Powell KE, Stone E]J, Rajab MW, Corso PThe effec-
tiveness of interventions to increase physical activity: A
systematic review. American Journal ofPreventive Medi-
cine.2002 May;22(4):73-107.

2. Nurminen E,Malmivaara A, Ilmarinen J,Ylostalo P, Mu-
tanen P, Ahonen G, Aro T. Effectiveness of a worksite ex-
ercise program withrespect to perceived work ability and
sick leaves among women with physical work. Scandina-
vian Journal of Work, Environment and Health.2002 Apr;
28(2):85-93.

3. DishmanRK, OldenburgB, O’Neal H,Shephard R].Worksite
physical activity interventions.American Journal of Preven-
tive Medicine. 1998 Nov; 15(4):344-61.

Indian Journal of Science and Technology



RakeshTomar and John Ainsworth Allen

10.

11.

12.

13.

14.

15.

16.

Marcus BH, Williams DM, Dubbert PM,Sallis JF, King CA,
Yancey AK, Franklin BA, Buchner D, Daniels SR, Claytor
RP. Physical activity intervention studies: What we know
and what we need to know: A scientific statement from the
American Heart Association Council onnutrition, physical
activity, and metabolism (subcommittee on physical activi-
ty); council on cardiovascular disease in the young; and the
interdisciplinary working group on quality of care and out-
comes research. Circulation. 2006; 114(24):2739-52.
Kuoppala J, Lamminpaa A, Husman P. Work health pro-
motion, job well-being, and sicknessabsences-a systematic
review and meta-analysis.Journal of Occupational and En-
vironmental Medicine.2008 Nov;50(11):1216-7.

Arena R, Guazzi, M, Briggs PD,Cahalin LP, Myers ], Ka-
minsky LA, Forman DE, CiprianoG, Borghi-Silva A, Babu
AS, Lavie C].Promoting health and wellness in the work-
place: A uniqueopportunity to establish primary and ex-
tended secondary cardiovascular risk reduction programs.
Mayo Clinic Proceedings. 2013; 88(6):605-17.

AbrahamC, Graham-Rowe E. Are worksite interventions
effective in increasing physical activity?A systematic re-
view and meta-analysis.Health Psychology Review. 2009
Mar;3(1):108-44.

Brownson RC, Baker EA, Housemann RA,Brennan LK,
Bacak S].Environmental and policy determinants of physi-
calactivity in the United States.American Journal ofPublic
Health. 2001 Dec;91(12):1995-2003.

Atlantis E, Chow CM, Kirby A,Fiatarone MA. Worksite
intervention effects on physical health: A randomized-
controlled trial. Health PromotionlInternational. 2006
Sep;21(3):191-200.

Troiano RP, Berrigan D, Dodd KW, Masse LC, Tilert T, Mc-
Dowell M.Physical activity in the United States measured
byaccelerometer. Medicine and Science in Sports and Exer-
cise. 2008; 40(1):181-8.

Golaszewski T. The limitations and promise of health ed-
ucation in managed care. Health Education and Behavior.
2000; 27(4):402-16.

Ettner SL, Frank RG, Kessler RC. The impact of psychiatric
disorders on labor market outcomes.Industrial and Labor
Relations Review. 1997; 51(1):64-81.

Kessler R, White LA, Birnbaum H, Qiu Y, Kidolezi Y, Mal-
lett D, Swindle, R. Comparative and interactive effects
of depression relativeto other health problems on work
performance in the workforce of a large employer. Jour-
nal of Occupational and Environmental Medicine.2008;
50(7):809-16.

Lerner D, Henke RM. What does research tell us about de-
pression, job performance, and workproductivity?Journal
of Occupational and Environmental Medicine. 2008 Apr;
50(4):401-10.

Choi JH, Ju S, Kim KS, Kim M, Kim HJ, Yu M.A Study on
Korean University students’ depression and anxiety.Indian
Journal of Science and Technology. 2015 Apr;8(S8):1-9.
Schmier JK, Jones ML, Halpern MT. Cost of obesity in the
workplace.Scandinavian Journal of Work, Environment

Vol 9 (8) | February 2016 | www.indjst.org

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

and Health. 2006 Feb;32(1):5-11.

Robroek SJW, van den Berg TI, Plat JEBurdorf A.The role
of obesity and lifestyle behaviours in a productive work-
force.Occupational and Environmental Medicine.2011
Feb;68(2):134-9.

Proper KI, van den Heuvel SG, De Vroome EM, Hildeb-
randt VH, Van der Beek AJ. Dose-response relation be-
tween physical activity and sick leave.British Journal of
Sports Medicine. 2006 Feb;40(2):173-8.

van Duijvenbode DC, Hoozemans M]J, van PoppelMN,
Proper KI. The relationship betweenoverweight and obesi-
ty, and sick leave: A systematic review. International Jour-
nal of Obesity. 2009 Aug;33(8):807-16.

Alavinia SM, Molenaar D, Burdorf A. Productivity loss in
the workforce: Associations with health, work demands,
and individual characteristics. American Journal of Indus-
trial Medicine. 2009 Jan;52(1):49-56.

Williden M, Schofield G, Duncan S. Establishing links be-
tween health and productivity in theNew Zealand work-
force. Journal of Occupational and Environmental Medi-
cine.2012 May;54(5):545-50.

Ilmarinen JE.Ageing workers in the European Union - Sta-
tus and promotion of work ability, employability and em-
ployment.PainotaloMiktorKy, Helsinki, Finland:Finnish
Institute of Occupational Health, Ministry of Social Affairs
and Health, Ministry of Labour; 1999.

Donaldson LJ. At least five a week evidence on the impact
of physical activity and its relationship to health. Lon-
don:Department of Health;2004.

Le Masurier GC, Sidman CL, Corbin CB. Accumulating
10,000 steps: Does this meet currentphysical activity guide-
lines? Research Quarterly for Exercise and Sport. 2003
Dec;74(4):389-94.

Spitzer RL, Kroenke K, Williams JB. Validation and utility
of a self-report version of PRIME-MD: The PHQ primary
care study. Primary care evaluation of mental disorders.Pa-
tient health questionnaire.journal of the American Medical
Association.1999 Nov;282(18):1737-44.

Cameron IM, Crawford JR, Lawton K, Reid IC.Psychomet-
ric comparison of PHQ-9 and HADS for measuring de-
pression severity in primary care.BritishJournalofGeneral
Practice. 2008 Jan;58(546):32-6.

IImarinen J, Tuomi K, Klockars M. Changes in the work
ability of active employees over an 11-year period. Scandi-
navian Journal of Work,Environment and Health. 1997 Jan;
23(S1):67-54.

Tuomi K, Ilmarinen J, Eskelinen L, Jarvinen E, Toikkanen
], Klockars M. Prevalence and incidence rates of diseases
and work ability in different work categories of municipal
occupations. Scandinavian Journal of Work Environment
and Health.1991 Jan;17(S1):67-74.

Aldana SG, Greenlaw RL, Diehl HA,Salberg A, Merrill RM,
Ohmine S.The effects of a worksite chronic disease preven-
tion program.Journal of Occupational and Environmental
Medicine.2005 Jun; 47(6):558-64.

Calderon KS, Smallwood C, Tipton DA.Kennedy space

Indian Journal of Science and Technology | 7 -



Effect of Short Term Workplace Exercise Intervention on Lipid Profile, Depression, Work Ability and Selected Physical Parameters
of University Employees in Saudi Arabia: A Randomized Controlled Trail

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

center cardiovascular disease risk reduction program
evaluation.Vascular Health and Risk Management.2008
Apr;4(2):421-6.

Mhurchu CN, Aston LM, Jebb SA. Effects of worksite health
promotion interventions on employee diets: A systematic
review. BMC Public Health. 2010 Feb; 10(1):62.

Shimizu T, Horiguchi I, Kato T, Nagata S. Relationship be-
tween an interview-based health promotion program and
cardiovascular risk factors at Japanese companies. Journal
of Occupational Health. 2004 May;46(3):205-12.
Pescatello LS, Murphy D, Vollono ], Lynch E, Bernene ],
Costanzo D.The cardiovascular health impact of an incen-
tive worksite health promotion program.American Journal
Health Promotion. 2001 Sep; 16(1):16-20.

Christensen JR, Overgaard K, Carneiro IG, Holtermann A,
Sogaard K. Weight loss among female health care workers-
al-year workplace based randomized controlled trial in the
FINALE-health study. BMC Public Health.2012; 12(1):625.
ZeeuwLE], Tak ECPM, Dusseldorp W, Ingrid JM, Hen-
driksen IJM. Workplace exercise intervention to prevent
depression: A pilot randomized controlled trial. Mental-
Healthand Physical Activity. 2010; 3(2):72-7.

Korshoj M, Lidegaard M, Skotte JH, Krustrup P, Krause
N, Sogaard K, Holtermann A. Does aerobic exercise im-
prove or impair cardiorespiratory fitness and health among
cleaners? A cluster randomized controlled trial. Scandi-
navian Journal of Work, Environment and Health. 2015;
41(2):140-52.

Berryman P, Lukes E, Fritsch MA, Montpellier J, Kussman
C. Worksite wellness: A cholesterol awareness program.
AAOHN Journal. 2009; 57(2):69-76.

White K, Jacques PH. Combined diet and exercise inter-
vention in the workplace: Effect on cardiovascular disease
risk factors. AAOHN Journal. 2007 Mar; 55(3):109-14.
Grandjean PW, Oden GL, Crouse SF, Brown JA, Green
JS.Lipid and lipoprotein changes in women following
6months of exercise training in a worksite fitness program.
Journal of Sports Medicine and Physical Fitness. 1996 Mar;
36(1):54-9.

Brosse AL, Sheets ES, Lett HS, Blumenthal JA. Exercise and
the treatment of clinical depression in adults: Recent find-
ings and future directions. Journal of Sports Medicine. 2002
Oct; 32(12):741-60.

Craft LL. Exercise and clinical depression: Examining two
psychological mechanisms.Psychology of Sport and Exer-
cise. 2005 Mar; 6(2):151-71.

- 8 | volo (8) | February 2016 | www.indjst.org

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Lawlor DA, Hopker SW. The effectiveness of exercise as
an intervention in the management ofdepression: Sys-
tematic review and meta-regression analysis of random-
ized controlled trials. British Medical Journal.2001 Mar;
322(7289):763.

Paluska SA, Schwenk TL. Physical activity and mental
health.Sports Medicine. 2000 Mar;29(3):167-80.
Zarshenas S, Houshvar P, Tahmasebi A. The effect of short-
term aerobic exercise on depressionand body image in
Iranian women.Depression Research and Treatment. 2013
Nov;2013:6.

Kim JI, Song Y, Lee JH, Kim HJ, Hong EJ, Kim SA, Jun YS,
Chang O].Depression, stress and self-esteem according to
treatment phase in patients with breast cancer. Indian Jour-
nal of Science and Technology.2015 Oct;8(25):1-7.

Kim IM, Kim SJ, Park HR, Lim JH, Kim SW. The long-term
effect of aquarobics exercise program on physical function
and mental health in elderly women.Indian Journal of Sci-
ence and Technology. 2015 Oct; 8(26):1-12.

Dunn AL, Trivedi MH, Kampert JB, Clark CG, Chambliss
HO. Exercise treatment for depression: Efficacy and dose
response. American Journal of Preventive Medicine. 2005
Jan; 28(1):1-8.

Falkenberg LE. Employee fitness programs: Their impact
on the employee and the organization. Academy of Man-
agement Review. 1987; 12(3):511-22.

von Thiele SU, Hasson H.Employee self-rated productiv-
ity and objective organizational production levels: Effects
of worksite health interventions involving reduced work
hours and physicalexercise. Journal of Occupational and
Environmental Medicine.2011; 53(8):838-44.

Sundstrup E, Jakobsen MD, Brandt M, Jay K, Persson R,
Aagaard P, Andersen LL. Workplace strength training pre-
vents deterioration ofwork ability among workers with
chronic pain and work disability: A randomized controlled
trial.Scandinavian Journalof Work, Environment and
Health. 2014; 40(3):244-51.

Smolander ], Blair SN, Kohl HW. Work ability, physical
activity, and cardiorespiratory fitness: 2-year results from
Project Active. Journal of Occupational and Environmental
Medicine. 2000,42(9):906-10.

Kettunen O, Vuorimaa T, Vasankari T. 12-mo intervention
of physical exercise improved work ability, especially in
subjects with low baseline work ability. International Jour-
nal of Environmental Research and Public Health. 2014;
11(4):3859-69.

Indian Journal of Science and Technology



