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Abstract

Aims: The current issue is how to increase the motivation of treadmill exercise in reducing the body weight for
those who are less motivated.

Method: A hamster model was put into a 0.5 meter diameter treadmill apparatus and motived with the decreasing
environmental temperature by 5 degrees (30-25 ̊C).

Result and conclusion: A temperature drop of 4 degrees Celsius in 73 minutes from 30 degrees Celsius (at
08:57 am) to 26 degrees Celsius (at 10:10 am) has motivated the subject to run at a speed of 73 minutes per 1699
meters or 23.28 meters per minute. A temperature drop of 1 degree Celsius in 102 minutes from 26 degrees Celsius
(at 10:10 am) to 25 degrees Celsius (at 11:52 am) has motivated the subject to run at 102 minutes per 3320 meters
or 32.55 meters per minute. This means that lower environmental temperatures better motivate the subject to activity
than higher temperatures.

Keywords: Treadmill exercise; Motivation; Body weight;
Environmental temperature; Hamster

Introduction
Physical inactivity and overweight are growing threats to public

health in the developed countries, whereas being overweight regardless
of activity level was associated with poor physical functioning and
inactivity among the overweight was associated with poor mental
functioning [1]. There were evidences about the associations between
childhood obesity and mental health. Externalizing behaviors in early
childhood were associated with children's weight status early in
childhood [3]. There was a finding that the sugar-sweetened beverage
(SSB) consumption was positively related to obesity and abdominal
obesity [4]. The relationships between obesity and psychological
adjustment (reported externalizing and internalizing symptoms)
reminded statistically significant [5]. The relationship of body mass
index and behavior in children was noted [6]. General motor skill level
was lower in obese children than in normal-weight and overweight
peers [7].

Past findings shown that among the small species in mammals, a
relationship between locomotor performance and body mass was
noted [8]. There was a hypothesis that heavy individuals may run more
slowly than light individuals because excess mass can be a hindrance to
locomotion [9].

In many countries, obesity as a major public health and economic
problem has risen to the top of policy and program agendas, with
prevention of childhood obesity providing a particularly compelling
mandate for action [10]. In human, there was a growing body of
scientific literature suggesting that at least 60 min of moderate-
intensity physical activity may be necessary to maximize weight loss

and prevent significant weight regain [11]. Physical activity or exercise
is easier to quantify and monitor in short experimental studies [12].
Specifically, aerobic exercise has been commonly used to reach weight
loss goal [13]. The aerobic physical exercise (like; treadmill walking)
for over-weight to obese women with ID (intellectual disability) is a
feasible and effective plan in reducing subcutaneous fat mass when
performed mild to moderate intensity walking for 25-45 minutes per
exercise session, 3-5 times per week up to a weekly walking of 150
minutes, for 32 consecutive weeks [14].

An aerobic exercise program, without hypocaloric diet, can show
beneficial effects to reduce visceral adipose tissue with more than 30
cm2 (on CT analysis) in women and more than 40 cm2 in men, even
after 12 weeks [15]. In mice, exercise improved the lipid profile by
reducing body mass gain, insulin resistance, ameliorating the skeletal
muscle microcirculation [16]. Another study shown that short-term
exercise and low-fat diet consumption cause significant weight loss and
altered immune profiles in obese mice with the voluntary wheel
running groups lost significantly more body weight as 36% respectively
over 8 weeks [17]. The recent finding shown that treadmill exercise (in
8 weeks with 39,4 km of total distance run) reduces non-HDL
cholesterol and differentially modulates hepatic and blood PCSK9
(Proprotein convertase subtilisin/kexin type 9) abundance in high-fat-
fed C57BL/6 mice [18].

The current issue is how to increase the motivation of treadmill
exercise for those who are less motivated? This article was written in
order to give an example of how to increase the motivation of treadmill
exercise in order to reduce body weight by stimulating environmental
temperature decrease in a hamster models based on the assumption
that the rise in the ambient temperature had lower job performance
[19].
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Method
This research used a single-subject design. A gray-hamster weighed

with an electronic scales CAMRY models EHA401 at 8:57 am and
11:52 am. Subject was put into a 0.5 meter diameter treadmill
apparatus. A 1 cm metal sensor mounted to detect the rotation
treadmill with an indication of addition of nominal figures on a screen
of a digital measurement system that was 1 point per 2x round, it
means every 2 turns the same as the subject had runed 1 meter (m).
COSCO 100 watt lamp used as a light room. A digital camera CANON
Power Shot A2300 used to recorded the exercise process. A digital
clock digital led Caixing 2158 CX- used to inform environmental
temperature changes and the nearest time. Mechanical decrease in

ambient temperature was done by lowering the temperature of the AC
(Air Conditioner) to figure capability minimum limit was 16 ̊Celsius
(C). (For the experimental procedures please see below Figure 1 and
video as supplementary file).

Results and Discussion
At pre-test, the body weight was 27.45 gr. Treadmill exercise start

from 8:57 am at 30 ̊C. One minute later (8:58 am) still at 30 ̊C, the
subject runed only as 23 m. When 26 ̊C (it means that decreasing
environmental temperature by 4 degrees at 10:10 am), the subject had
runed as 1699 m.

Figure 1: Experimental procedures: A) Body weight measurement in pre-treatment, B) Treadmill exercises, C) Body weight measurement in
post-treatment.

When 26 ̊C still present as long as 1 hour and 33 minutes (10:10
am-11:43 am) then the subject had runed as far as 2968 m (4667-1699
m). It means that decreasing environmental temperature by 4 degrees
as long as 2 hours 46 minutes (8:57 am-11:43 am) had motivated the
subject to run as far as 4667 meters. Then decreasing environmental
temperature by 5 degrees (30°-25 ̊C) had motivated the subject to run
as far as 5019 meters for 2 hours 55 minutes (8:57 am-11:52 am) and
resulted in a decrease in body weight of 3.03 grams (27.45-24.42 gr).
(Please see Table 1, Figure 2 and video as supplementary file).

Weight
(max)

Time Temperature
(°C)

Distance of treadmill
exercise

27.45 gr 8:57 AM 30°C 0 m

27 gr 8:58 AM 30°C 23 m

27 gr 10:10 AM 26°C 1699 m

27 gr 11:43 AM 26°C 4667 m

24.42 gr 11:52 AM 25°C 5019 m

Table 1: The effect of environmental temperature on treadmill exercise
and weight.

Figure 2: The effect of environmental temperature on the distance of
treadmill exercise.

A temperature drop of 4 degrees Celsius in 73 minutes from 30
degrees Celsius (at 08:57 am) to 26 degrees Celsius (at 10:10 am) has
motivated the subject to run at a speed of 73 minutes per 1699 meters
or 23.28 meters per minute. A temperature drop of 1 degree Celsius in
102 minutes from 26 degrees Celsius (at 10:10 am) to 25 degrees
Celsius (at 11:52 am) has motivated the subject to run at 102 minutes
per 3320 meters or 32.55 meters per minute. This means that lower
environmental temperatures better motivate the subject to activity
than higher temperatures.

Conclusion
These results shown that decreasing environmental temperature

could be a useful technique to motivate a treadmill exercise in
decreasing body weight for an obesity case.

Citation: Nugroho DAA (2017) Improving Motivation of Treadmill Exercise for Reducing the Body Weight by Decreasing the Environmental
Temperature in a Hamster Model (A Hypothesis). J Obes Weight Loss Ther 7: 341. doi:10.4172/2165-7904.1000341

Page 2 of 3

J Obes Weight Loss Ther, an open access journal
ISSN:2165-7904

Volume 7 • Issue 3 • 1000341



Acknowledgements
The authors wish to thank all reviewers for valuable insights into the

method and its interpretation.

References
1. Lindholm V, Lahti J, Rahkonen O, Lahelma E, Lallukka T (2013) Joint

association of physical activity and body weight with subsequent physical
and mental functioning: A follow-up study. BMC Public Health 13: 1-8.

2. Mayhew SR, McVey G, Bardick A, Ireland A (2012) Mental health,
wellness and childhood overweight/obesity. J Obes 801: 1-9.

3. Anderson SE, Xin He, Sullivan SS, Must A (2010) Externalizing behavior
in early childhood and body mass index from age 2 to 12 years:
Longitudinal analyses of a prospective cohort study. BMC Pediatr 10: 1-8.

4. Xian Wen S, Ai Ling L, Qian Z, Xiao Qi H, Song Ming DU, et al. (2012)
Report on childhood obesity in china (9): Sugarsweetened beverages
consumption and obesity. Biomed Environ Sci 25: 125-132.

5. Bradley RH, Houts R, Nader PR, O’Brien M, Belsky J, et al. (2008) The
relationship of body mass index and behavior in children. J Pediatr 153:
629-634.

6. Tiffin PA, Arnott B, Moore HJ, Summerbell CD (2011) Modelling the
relationship between obesity and mental health in children and
adolescents: Findings from the health survey for england 2007. Child
Adolesc Psychiatry Ment Health 5: 1-11.

7. D’Hondt E, Deforche B, De Bourdeaudhuij I, Lenoir M (2009)
Relationship between motor skill and body mass index in 5- to 10-Year-
old children. Adapt Phys Activ Q 26: 21-37.

8. Diaz JI (2002) Differential scaling of locomotor performance in small and
large terrestrial mammals. J Exp Biol 205: 2897-2908.

9. Hostedde AIS, Millar JS (2002) Effects of body size and mass on running
speed of male yellow pine-chipmunks (Tamias amoenus). Canada J
zoology 80: 1584-1587.

10. Swinburn B, Gill T, Kumanyika S (2005) Obesity prevention: A proposed
framework for translating evidence into action. Obes Rev 6: 23-33.

11. Jakicic JM, Otto AD (2005) Physical activity considerations for the
treatment and prevention of obesity. Am J Clin Nutr 82: 226-229.

12. Fox KR, Hillsdon M (2007) Physical activity and obesity. Obes Rev 8:
115-121.

13. Emerenziani GP, Migliaccio S, Gallotta MC, Lenzi A, Baldari C, et al.
(2013) Physical exercise intensity prescription to improve health and
fitness in overweight and obese subjects: A review of the literature. Health
5: 113-121.

14. Merrick J, Bachar A, Carmeli E, Kodesh E (2013) Effects of aerobic
exercise on body composition and muscle strength in overweight to obese
old women with intellectual disability: A pilot study. The Open
Rehabilitation J 6: 43-48.

15. Vissers D, Hens W, Taeymans J, Baeyens JP, Poortmans J, et al. (2013) The
effect of exercise on visceral adipose tissue in overweight adults: A
systematic review and metaanalysis. PLoS ONE 8: 1-10.

16. Motta VF, Lacerda CAMD (2012). Beneficial effects of exercise training
(treadmill) on body mass and skeletal muscle capillaries/myocyte ratio in
C57BL/6 mice fed high-fat diet. Int J Morphol 30: 205-210.

17. Carpenter KC, Strohacker K, Breslin WL, Lowder TW, Agha NH, et al.
(2012) Effects of exercise on weight loss and monocytes in obese mice.
Comp Med 62: 21-26.

18. Wen S, Jadhav KS, Williamson DL, Rideout TC (2013) Treadmill exercise
training modulates hepatic cholesterol metabolism and circulating pcsk9
concentration in high-fat-fed mice. J Lipids 1-9.

19. Bulbena A, Sperry L, Cunillera J (2006) Psychiatric effects of heat waves.
Psychiatr Serv 57: 15-19.

 

Citation: Nugroho DAA (2017) Improving Motivation of Treadmill Exercise for Reducing the Body Weight by Decreasing the Environmental
Temperature in a Hamster Model (A Hypothesis). J Obes Weight Loss Ther 7: 341. doi:10.4172/2165-7904.1000341

Page 3 of 3

J Obes Weight Loss Ther, an open access journal
ISSN:2165-7904

Volume 7 • Issue 3 • 1000341

https://doi.org/10.1186/1471-2458-13-197
https://doi.org/10.1186/1471-2458-13-197
https://doi.org/10.1186/1471-2458-13-197
https://doi.org/10.1155/2012/281801
https://doi.org/10.1155/2012/281801
https://doi.org/10.1186/1471-2431-10-49
https://doi.org/10.1186/1471-2431-10-49
https://doi.org/10.1186/1471-2431-10-49
https://doi.org/10.3967/0895-3988.2012.02.001
https://doi.org/10.3967/0895-3988.2012.02.001
https://doi.org/10.3967/0895-3988.2012.02.001
https://doi.org/10.1016/j.jpeds.2008.05.026
https://doi.org/10.1016/j.jpeds.2008.05.026
https://doi.org/10.1016/j.jpeds.2008.05.026
https://doi.org/10.1186/1753-2000-5-31
https://doi.org/10.1186/1753-2000-5-31
https://doi.org/10.1186/1753-2000-5-31
https://doi.org/10.1186/1753-2000-5-31
https://doi.org/10.1123/apaq.26.1.21
https://doi.org/10.1123/apaq.26.1.21
https://doi.org/10.1123/apaq.26.1.21
http://jeb.biologists.org/content/205/18/2897.long
http://jeb.biologists.org/content/205/18/2897.long
http://dx.doi.org/10.1139/Z02-164
http://dx.doi.org/10.1139/Z02-164
http://dx.doi.org/10.1139/Z02-164
https://doi.org/10.1111/j.1467-789X.2005.00184.x
https://doi.org/10.1111/j.1467-789X.2005.00184.x
http://ajcn.nutrition.org/content/82/1/226S.long
http://ajcn.nutrition.org/content/82/1/226S.long
https://doi.org/10.1111/j.1467-789X.2007.00329.x
https://doi.org/10.1111/j.1467-789X.2007.00329.x
http://dx.doi.org/10.4236/health.2013.56A2017
http://dx.doi.org/10.4236/health.2013.56A2017
http://dx.doi.org/10.4236/health.2013.56A2017
http://dx.doi.org/10.4236/health.2013.56A2017
http://dx.doi.org/10.2174/1874943701306010043
http://dx.doi.org/10.2174/1874943701306010043
http://dx.doi.org/10.2174/1874943701306010043
http://dx.doi.org/10.2174/1874943701306010043
https://doi.org/10.1371/journal.pone.0056415
https://doi.org/10.1371/journal.pone.0056415
https://doi.org/10.1371/journal.pone.0056415
Http://dx.doi.org/10.4067/S0717-95022012000100037
Http://dx.doi.org/10.4067/S0717-95022012000100037
Http://dx.doi.org/10.4067/S0717-95022012000100037
http://www.ingentaconnect.com/content/aalas/cm/2012/00000062/00000001/art00004
http://www.ingentaconnect.com/content/aalas/cm/2012/00000062/00000001/art00004
http://www.ingentaconnect.com/content/aalas/cm/2012/00000062/00000001/art00004
https://dx.doi.org/10.1155%2F2013%2F908048
https://dx.doi.org/10.1155%2F2013%2F908048
https://dx.doi.org/10.1155%2F2013%2F908048
https://doi.org/10.1176/ps.2006.57.10.1519
https://doi.org/10.1176/ps.2006.57.10.1519

	Contents
	Improving Motivation of Treadmill Exercise for Reducing the Body Weight by Decreasing the Environmental Temperature in a Hamster Model (A Hypothesis)
	Abstract
	Keywords:
	Introduction
	Method
	Results and Discussion
	Conclusion
	Acknowledgements
	References


