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Introduction: There is no published study on obesity among private university students in
Yemen. Therefore, this study determined the prevalence and factors associated with obesity
among medical students of the University of Science and Technology (UST) in Sana’a,
Yemen.
Methods: This cross-sectional study was conducted among 448 students aged 18-29 years
and randomly selected from medical faculties of the UST between January and April 2017.
Data about sex, age, smoking, participation in physical activities and family history of
obesity were collected using a self-administered questionnaire, while anthropometric
measurements were performed according to standard criteria, and body mass index (BMI)
was then calculated.
Results: The majority of students were males (62.1%), aged 22 years or older (63.4%),
having normal weight (54.0%) and reporting no family history of obesity (65.0%). Male
gender (OR=3.51; 95% CI = 2.22–5.53, P < 0.001), age of 22 years or older (OR = 2.73;
95% CI = 1.53 –3.67, P < 0.001), smoking (OR = 2.66; 95% CI=1.69–4.18, P <0.001) and
physical inactivity (OR = 3.49; 95% CI = 2.24–5.42, P < 0.001) were the factors
significantly associated with overweight and obesity among medical students. In contrast,
family history of obesity was not significantly associated with overweight and obesity (P =
0.936).
Conclusion: About a third of students were either overweight or obese, where
overweight/obesity are associated with male gender, older age, smoking and physical
inactivity. Therefore, there is a need for health education to raise the awareness of medical
students regarding healthy diet and lifestyle to manage body weight
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Introduction

O

besity is defined as a condition of abnormal or excessive fat
accumulation in adipose tissues to the extent that health may
be impaired (1). Globally, it has become an epidemic that poses a
threat to public health worldwide and is ranked as the fifth leading
cause of mortality (2, 3). Together with overweight, obesity is
estimated to affect more than one third of the world’s population
(4, 5). Although it has been considered as a problem of the
developed countries, obesity is widespread in the developing
countries (6). Body mass index (BMI) is the most useful and
simplest measures of obesity at the population level to classify
underweight, overweight and obesity in adults (7). According to
the World Health Organization (WHO), more than 1.9 billion
adults aged 18 years or older were overweight worldwide in 2016,
and over 650 million of these were obese (8). In addition,
overweight and obesity were estimated to affect more than 340
million children and adolescents aged 5-19 years in 2016 (8).
Overweight and obesity are associated with more deaths worldwide

than underweight (8). The reduced daily physical activity by the
majority of the world’s population is one of the factors contributing
to the prevalence of obesity (9). Obesity is a risk factor for several
diseases and conditions, including hypertension, type-2 diabetes
mellitus, dyslipidemia, metabolic syndrome, coronary heart disease
and certain types of cancers (10-13). Several factors are linked with
obesity, including sex, age, ethnic origin, culture, eating habits,
cultural and life style and reduced physical activity (14, 15).
University students are vulnerable to overweight and obesity
problems due to several factors such as increased need for energy,
increased consumption of fat- and calorie-rich foods, decreased
physical activity and emotional changes stimulating their eating
desire (16). There is no published study on the prevalence of
obesity among private university students in Yemen. Therefore,
this study was conducted to determine the prevalence and factors
associated with obesity among medical students of the University
of Science and Technology (UST) in Sana’a, Yemen.
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Methods
A cross-sectional study was conducted among 448 medical
students recruited from the Faculty of Medicine and Health
Sciences, Faculty of Dentistry and Faculty of Pharmacy at the
UST between January and April 2017. UST is one of three
private universities with faculties teaching medical sciences. It is
a large sized and the first private university in Sana’a - Yemen
and consists of seven faculties. The study population included
Yemeni students of both sexes and aged between 18 and 29
years. They were randomly selected using multistage sampling
in a proportionate manner to the number of students enrolled in
all classes of the three faculties from the first to the last academic
years. The total number of students enrolled in the three faculties
was 1810 students (1000 in the Faculty of Medicine and Health
Sciences, 500 in the Faculty of Dentistry and 310 in the Faculty
of Pharmacy). The students were selected from each faculty and
class based on the proportion of students in each faculty out of
the total number of students (one from four), where the first
student was chosen randomly from the first four students in the
student records, and subsequent students were selected by adding
3 (e.g., 2, 5, 8, etc. ). If the selected student refused, he/she was
replaced by the next one in the records. Students were excluded
from the survey if they were pregnant females, had chronic
diseases, were receiving medications on a regular basis, refused
to participate or if they delivered incomplete questionnaires. Out
of 1810 questionnaires, 448 were selected for final analysis and
18 students were excluded (12 delivered incomplete
questionnaires and 6 refused participating in the study). Thus,
respondent students represented 24.8% of the students of the
three medical faculties.
Data about sex, age, smoking,
participation in physical activities and family history of obesity
were collected using a self-administered questionnaire. Students
filled in questionnaires in the presence of one of the researchers
after being instructed on the manner of filling them. On the other
hand, anthropometric measurements of height and weight were
performed in the student’s activity room by trained technicians
using standardized stadiometer and sensitive balance,
respectively. Then, BMI was calculated by dividing the weight in
kg by the square height of student in meters and categorized
according to the WHO’s criteria into underweight (<18.5),
normal (18.5 to <25), overweight (25 to <30) and obesity (≥30)
(7). The data were analyzed using the IBM SPSS Statistics,
version 23.0 (IBM Corp., Armonk, NY, USA). Frequencies and
percentages were used to describe the categorical data, while
means and standard deviations were used to describe normally
distributed quantitative data. Chi-square test was used to test the
associations between obesity and its associated risk factors.

Differences and associations were considered statistically
significant at P values < 0.05.
Results
Table 1 shows that the mean age, weight, height and BMI of the
medical students in the present study were 22.7 ± 2.7 years, 64.2
± 14.2 kg, 165.2 ± 10.2 m and 23.4 ± 4.0 kg/m², respectively.
The majority of students were males (62.1%), aged 22 years or
older (63.4%) and having normal weight (54.0%). Overweight
and obesity were prevalent among 29.5% and 4.7% of the
students, respectively. The overall prevalence of overweight and
obesity was 34.2% (153/448). On the other hand, 35.0% of the
students reported family history of obesity. Those who performed
physical activities were 41.3% of the participating students, while
22.8% were smokers. Among smoker students, 91.2% were
cigarette smokers and 8.8% were bubble smokers (Table 1).
Table 1. Characteristics of the study participants (N= 448)
Variable
Sex
Male
Female
Age (years)
Mean ± SD
< 22
≥ 22
Weight (Kg)
Mean ± SD
Height (m)
Mean ± SD
BMI (kg/m2)
Mean ± SD
Normal
Underweight
Overweight
Obese
Family history of obesity
Yes
No
Physical activity
Yes
No
Smoking
Yes
No
Type of smoking
Cigarettes
Bubbles

n (%)
278 (62.1)
170 (37.9)
22.7 ± 2.7
164 (36.6)
284 (63.4)
64.2 ± 14.2
165.2 ± 10.2
23.4 ± 4.0
53 (11.8)
242 (54.0)
132 (29.5)
21 (4.7)
157 (35.0)
291 (65.0)
185 (41.3)
263 (58.7)
102 (22.8)
346 (77.2)
93 (91.2)
9 (8.8)

Table 2. Risk factors associated with overweight and obesity among medical students of the UST, Sana’a, Yemen (2017)
Variable
Sex
Male
Female
Age (years)
< 22
≥ 22
Family history of obesity
Yes
No
Smoking
Yes
No
Physical activity
Yes
No

Overweight and obesity
OR (95% CI)

N

n (%)

P-value

278
170

122 (43.9)
31 (18.2)

3.51 (2.22 – 5.53)
Reference

<0.001

164
284

37 (22.6)
116 (40.8)

Reference
2.73 (1.53 – 3.67)

<0.001

157
291

54 (34.4)
99 (34.0)

1.02 (0.68 – 1.53)
Reference

0.936

102
346

53 (52.0)
100 (28.9)

2.66 (1.69 – 4.18)
Reference

<0.001

185
263

35 (18.9)
118 (44.9)

Reference
3.49 (2.24 – 5.42)

<0.001

N, number of students participating; n, number of overweight and obese students; OR. Odds ratio; CI, confidence interval
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Discussion

Table 2 shows that sex and age were the sociodemographic
characteristics significantly associated with overweight and obesity
among medical students of the UST. Males were three and a half
times more likely to be overweight or obese compared to females
(OR = 3.51; 95% CI = 2.22 –5.53, P < 0.001), while those aged 22
years or older were more than two and a half times more likely to
be overweight or obese compared to the younger students
(OR = 2.73; 95% CI = 1.53 –3.67, P < 0.001). In contrast, family
history of obesity was not significantly associated with overweight
and obesity (P =0.936). Table 2 also shows that the habits of
smoking and not participating in physical activities were
significantly associated with overweight and obesity among
medical students. Smokers were more than two and a half times
more likely to be overweight or obese compared to non-smokers
(OR = 2.66; 95% CI = 1.69 –4.18, P < 0.001). In addition, those
who do not participate in physical activities were almost three
times and a half times more likely to be overweight or obese
compared to those participating in physical activities (OR = 3.49;
95% CI = 2.24 –5.42, P < 0.001).
Discussion
The overall prevalence rate of overweight and obesity among
medical students in the present study was 34.2%. The majority of
students with abnormally high BMI were overweight (29.5%),
while 4.7% of students were obese. These findings are inconsistent
with those recently reported among students of Ibb University – a
public university to the south of Sana’a, where overweight was
found among 11.7% of students while none of them were obese
(17). The authors suggested that the absence of obesity among
Yemeni students in Ibb University is attributed to the widespread
poverty among Yemeni families as a result of the ongoing war and
humanitarian crisis (17). Compared to the findings of the present
study, lower overweight rates (17.6%, 22.9% and 24%,
respectively) but slightly higher obesity rates (6.9%, 5.6% and
7.2%, respectively) were reported among university students from
Lebanon, Iraq and United Arab Emirates (UAE), respectively (1820). Comparable overweight rate of 28.5% and higher obesity rate
of 10.2% were found among university students in Amman, Jordan
(21). In contrast to the findings of the present study, higher
overweight and obesity rates were found among university students
from Saudi Arabia (31.0% and 23.3%, respectively) and Kuwait
(30.6% and 19.8%, respectively) (22,23). In Ujjain – India, nearly
half of medical undergraduate students were overweight or obese
(24). Conversely, lower overweight and obesity were found among
university students from Iran (10.8% and 1.6%, respectively),
Nigeria (10.5% and 1.2%, respectively) and China (11.5% and
2.5%, respectively) (25-27). Based on BMI classification, more
than half of students in the present study were normal weight,
which is consistent with findings of several studies among students
enrolled in other Arabian universities (19-21, 28). This could be
attributed to similarities in eating habits among the populations of
Arab countries. On the contrary, less than half of King Saud
University students in Riyadh, Saudi Arabia (45.8%) were found to
have a normal weight (22). The finding that being male is a
significant predictor for overweight and obesity among Yemeni
university students in the present study is in agreement with those
reported among university students from Lebanon, Iraq, Kuwait
and Pakistan (18, 19, 29, 30). One of the factors that could explain
the significantly higher rate of overweight and obesity among
males than females is the more care of females about their personal
appearance and weight status, and they tend to eat healthier foods.
Extensive communication with movie stars and models in the mass
media could have a positive impact on the perception of girls about
ideal weight (31). Moreover, females are usually engaged in
household activities that increase energy expenditure. However, the
finding of the present study is inconsistent with those reported
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among university students from Jordan, Iran and Ghana (21, 25,
32), where overweight and obesity were significantly higher among
female students. In general, the prevalence of overweight and
obesity among males and females varies within the same country
and between different countries, and such gender disparities are
mainly due to socio-cultural and behavioral differences (33). The
present study also revealed a significant association between older
age of university students and the likelihood of overweight and
obesity. This finding is consistent with those reported among
university students from Jordon, Ghana and Taif of Saudi Arabia
(21, 32, 34). The link between aging and overweight and obesity
can be attributed to reduced physical activity in older students. In
contrast to the finding of the present study, age was not
significantly associated with BMI status of university students
from Iraq and UAE (19, 20). Heritability for obesity is determined
by a number of genes, leading to differences in people perceptions
of hunger and satiety and increasing the vulnerability of certain
populations to obesity (35). However, no statistically significant
association was found between family history of obesity with the
overweight and obesity among Yemeni university students in the
present study. This is inconsistent with the significant association
found among university students from Iraq, Jordan and India (19,
21, 24, 36). This indicates that medical students in the present
study may acquire obesity in their adulthood rather than childhood
as a result of changes in their diets and lifestyles. It is to be noted
that family history of obesity is considered a risk factor for
developing severe obesity and its associated co-morbidities in
children (37, 38). In the present study, about a fifth of medical
students were smokers, and this could be attributed to habit of
chewing Khat that is usually accompanied by smoking in the
Yemeni society. On the other hand, smoking was a significant
predictor for the development of overweight and obesity among
medical students. This finding is in line with those reported among
university students from UEA and Iran (20, 25). One possible
explanation for such as relationship could be the desire of obese
students to smoke due to their beliefs that smoking has a negative
effect on appetite (25). The notion that cessation of smoking could
lead to weight gain is supported by the finding of significantly
higher mean BMI and obesity among women quitting smoking in
the United Kingdom (39). In another context, smoking was not
found to be significantly associated with dyslipidemia among
Yemeni student from Ibb University (17). The lack of a significant
association between smoking and the risk of developing
overweight and obesity was also reported among university
students from UEA and Ghana (20, 32). In another context,
overweight and obesity were found to be significantly higher
among non-smoker than smoker Saudi Arabian university students
(34). Regular practice of physical activity plays an important role
in regulating body weight and reducing stress-induced weight gain
(40). In line with this suggestion the lack of regular physical
activity was found to be significantly associated with higher risk of
developing overweight and obesity among Yemeni medical
students. This could be partially attributed to high burden of
university-related duties and activities, which negatively affect the
participation of students in regular physical activities. Physical
activity contributes to an increase in daily energy expenditure, fat
oxidation and sensitivity of leptin receptors besides a decrease in
leptin level (41). It is noteworthy that practice of physical activity
was not significantly associated with dyslipidemia among Yemeni
students from Ibb University (17). Like the present study, physical
inactivity was found to be significantly associated with overweight
and obesity among university students from Jordan and Saudi
Arabia (21, 34). Nevertheless, the lack of such an association was
reported among university students from Iran and India (24, 25,
36). This study is limited because it is limited to a single university
in the capital and may not reflect the general situation at all
Yemeni universities. Therefore, it is recommended to conduct
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further large-scale studies on obesity and overweight among
medical students from private and governmental universities with
detailed exploration of the associated risk factors.
Conclusion
Overweight and obesity represent a major problem among
Yemeni students in private universities in Sana’a, where
about a third of students were either overweight or obese. The
male gender, older age, smoking and physical inactivity are
significantly associated with a higher risk of developing
overweight and obesity among medical students. However,
family history of obesity is not a predictor of being
overweight or obese. Therefore, there is a need for health
education to increase the awareness of medical students about
a healthy diet and lifestyle to manage body weight.
Ethical disclosure
The protocol of the study was reviewed and approved by the
Research Ethics Committee of the Faculty of Medicine and
Health Sciences, UST. Informed consent was obtained from each
student after explaining the purpose of the study and before
starting the interview.
Acknowledgements
The authors thank the students who agreed to participate in the study.
Author contributions
AA and ARA designed the study and interviewed the students.
AA analyzed data, interpreted findings and drafted the
manuscripts. All authors revised and approved the final
manuscript submitted to the journal.
Conflict of interest
The authors declare no conflict of interest.
Funding/Support
Not applicable.
References
1. Garrow JS. Obesity and related diseases. London: Churchill
Livingstone; 1988.
2. Chan RS, Woo J. Prevention of overweight and obesity: how
effective is the current public health approach. Int J Environ Res
Public Health 2010; 7(3):765-83. doi:10.3390/ijerph7030765
3. James WP, Jackson-Leach R, Mhurchu CN, Kalamara E,
Shayeghi M, Rigby NJ, et al. Overweight and obesity (high body
mass index). Comparative quantification of health risks: global and
regional burden of disease attributable to selected major risk
factors. 2004; 1:497-596.
4. Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane
MM, et al. National, regional, and global trends in adult
overweight and obesity prevalences. Popul Health Metr. 2012;
10(1):22-38. doi:10.1186/1478-7954-10-22
5. Ng M, Fleming T, Robinson M, Thomson B, Graetz N,
Margono C, et al. Global, regional, and national prevalence of
overweight and obesity in children and adults during 1980-2013: a
systematic analysis for the Global Burden of Disease Study 2013.
Lancet.
2014;
384(9945):766-81.
doi:10.1016/S01406736(14)60460-8
6. Bhurosy T, Jeewon R. Overweight and obesity epidemic in
developing countries: a problem with diet, physical activity, or
socioeconomic status?. Sci World J. 2014; 2014:964236.
doi:10.1155/2014/964236

Int J BioMed Public Health. 2020; 3(2):30-34

Ali Alhaj et al.
7. World Health Organization. Obesity: preventing and managing
the global epidemic. Report of a WHO consultation. World Health
Organ Tech Rep Ser. 2000; 894: 1-253.
8. World Health Organization. Obesity and overweight: key facts
2018. Available from: https://www.who.int/en/news-room/factsheets/detail/obesity-and-overweight.
9. WHO G. The world health report 2002 - reducing risks,
promoting healthy life. Educ Health (Abingdon). 2003; 16(2):230.
10.
Abbasi F, Brown BW, Lamendola C, McLaughlin T,
Reaven GM. Relationship between obesity, insulin resistance,
and coronary heart disease risk. J Am Coll Cardiol. 2002;
40(5):937-43. doi:10.1016/S0735-1097(02)02051-X
11. Freedland SJ, Wen J, Wuerstle M, Shah A, Lai D, Moalej B, et
al. Obesity is a significant risk factor for prostate cancer at the time
of
biopsy.
Urology.
2008;
72(5):1102-5.
doi:10.1016/j.urology.2008.05.044
12. Nguyen NT, Magno CP, Lane KT, Hinojosa MW, Lane JS.
Association of hypertension, diabetes, dyslipidemia, and metabolic
syndrome with obesity: findings from the National Health and
Nutrition Examination Survey, 1999 to 2004. J Am Coll Surg.
2008; 207(6):928-34. doi:10.1016/j.jamcollsurg.2008.08.022
13. Yang P, Zhou Y, Chen B, Wan HW, Jia GQ, Bai HL, et al.
Overweight, obesity and gastric cancer risk: results from a metaanalysis of cohort studies. Eur J Cancer. 2009; 45(16):2867-73.
doi:10.1016/j.ejca.2009.04.019
14. Butler SM, Black DR, Blue CL, Gretebeck RJ. Change in diet,
physical activity, and body weight in female college freshman. Am
J Health Behav. 2004; 28(1):24-32. doi:10.5993/AJHB.28.1.3
15.
Lissau I, Overpeck MD, Ruan WJ, Due P, Holstein BE,
Hediger ML, et al. Body mass index and overweight in
adolescents in 13 European countries, Israel, and the United
States. Arch Pediatr Adolesc Med. 2004; 158(1):27-33.
doi:10.1001/archpedi.158.1.27
16. Carretero A, Sánchez-Planell L, Rusiñol J. Relevant risk
factors, current eating psychopathology, body shape concern and
psychological functioning in eating disorders. Psychol Spain. 2010;
14(1):32-41.
17. Al-Duais MA, Al-Awthan YS. Prevalence of dyslipidemia
among students of a Yemeni University. J Taibah Univ Med Sci.
2019; 14(2):163-71. doi:10.1016/j.jtumed.2018.12.003
18. Yahia N, Achkar A, Abdallah A, Rizk S. Eating habits and
obesity among Lebanese university students. Nutr J. 2008; 7:32-7.
doi:10.1186/1475-2891-7-32
19. Al-Ghabban SI. Prevalence of overweight and obesity among
students in University of Kerbala. Med J Babylon. 2013;
10(1):205-18.
20. Ahmed EA, Ahmed AA, Huque MS, Abdulhameed A, Khan I,
Muttappallymyalil J. Obesity Among University Students: A crossSectional Study in Ajman, UAE. 7th Annual Scientific Meeting of
Gulf Medical University, At Ajman, UAE. 2015; 4(Suppl 2):S14S23.
21. Suleiman AA, Alboqai OK, Yasein N, El-Qudah JM, Bataineh
MF, Obeidat BA. Prevalence of and factors associated with
overweight and obesity among Jordan University students. J Biol
Sci. 2009; 9(7):738-45.
22. Al Turki YA. Overweight and obesity among university
students, Riyadh, Saudi Arabia. Middle East J Fam Med. 2007;
5(2):1-3.
23. AlMajed HT, AlAttar AT, Sadek AA, AlMuaili TA, AlMutairi
OA, Shaghouli AS, et al. Prevalence of dyslipidemia and obesity
among college students in Kuwait. Alexandria J Med. 2011;
47(1):67-71. doi:10.1016/j.ajme.2010.12.003
24. Deshpande K, Patel S, Bhujade R, Deepak P. Lifestyle and
obesity among college students in Ujjain, India. National J
Community Med. 2013; 4(2):291-3.
25. Nojomi M, Najamabadi S. Obesity among university students,
Tehran, Iran. Asia Pac J Clin Nutr. 2006; 15(4):516-20.

DOI: 10.22631/ijbmph.2020.206110.1137

http://www.ijbmph.com

33

Prevalence and risk factors associated with obesity
26. Odili VU, Egor FO, Osarenmwinda IM, Obieche AO.
Prevalence of overweight and obesity among pharmacy students in
a university in Benin City, Nigeria. Trop J Pharm Res. 2014;
13(12):2109-14. doi:10.4314/tjpr.v13i12.23
27.
Ren X, Chen Y, He L, Jin Y, Tian L, Lu M, et al.
Prevalence of underweight, overweight and obesity in university
students from the region of Anhui (China). Nutr Hosp. 2014;
31(3):1089-93. doi:10.3305/nh.2015.31.3.8395
28. Shanab BAAR. Prevalence of overweight and obesity and their
associations with dietary habits among students from An-Najah
National University: A cross-sectional study (Master thesis).
Nablus: An- Najah National University, Palestine; 2011:1-78.
https://repository.najah.edu/handle/20.500.11888/7755
29.
Al-Isa AN. Obesity among Kuwait University students:
an explorative study. J R Soc Promot Health. 1999; 119(4):223-7.
doi:10.1177/146642409911900404
30.
Mahmood S, Perveen T, Najjad M, Yousuf N, Ahmed
F, Ali N. Overweight and obesity among medical students of
public sector’s institutes in Karachi. Pakistan. Obes Wt Loss
Ther. 2013; 3(1): 157. doi:10.4172/2165-7904.1000157
31.
Field AE, Cheung L, Wolf AM, Herzog DB,
Gortmaker SL, Colditz GA. Exposure to the mass media and
weight concerns among girls. Pediatrics. 1999; 103(3):E36.
doi:10.1542/peds.103.3.e36
32. Mogre V, Nyaba R, Aleyira S. Lifestyle risk factors of general
and abdominal obesity in students of the School of Medicine and
Health Science of the University of Development Studies, Tamale,
Ghana. ISRN Obes. 2014; 2014:1-10. doi:10.1155/2014/508382
33. Kanter R, Caballero B. Global gender disparities in obesity: a
review. Adv Nutr. 2012; 3(4):491-8. doi:10.3945/an.112.002063

Int J BioMed Public Health. 2020; 3(2):30-34

Ali Alhaj et al.
34. Issa LF. Prevalence and risk factors of obesity and overweight
among Taif University Students, Taif, Saudi Arabia. Int J Public
Health Epidemiol. 2015; 4(1):98-106.
35.
Choquet H, Meyre D. Genetics of obesity: what have we
learned?.
Curr
Genomics.
2011;
12(3):169-79.
doi:10.2174/138920211795677895
36. Varadappa TS, Prakash PK, Gangaboraiah RR, Subbanna LY.
Prevalence of obesity among college students in rural area of
Bangalore. Natl J Community Med. 2014; 5(1):42-5.
37. Corica D, Aversa T, Valenzise M, Messina MF, Alibrandi A,
De Luca F, et al. Does family history of obesity, cardiovascular,
and metabolic diseases influence onset and severity of childhood
obesity?.
Front
Endocrinol.
2018;
9:187.
doi:10.3389/fendo.2018.00187
38. Martinez-Villanueva J, Gonzalez-Leal R, Argente J, MartosMoreno GA. Parental obesity is associated with the severity of
childhood obesity and its comorbidities. An Pediatr (Barc). 2019;
90(4):224-31. doi:10.1016/j.anpede.2018.06.010
39. Owen-Smith V, Hannaford PC. Stopping smoking and body
weight in women living in the United Kingdom. Br J Gen Pract.
1999; 49(449):989-90. PMCID:PMC1313586
40. Chaput JP, Klingenberg L, Rosenkilde M, Gilbert JA,
Tremblay A, Sjodin A. Physical activity plays an important role
in body weight regulation. J Obes. 2011; 2011:1-11.
doi:10.1155/2011/360257
41. Achten J, Jeukendrup AE. Optimizing fat oxidation through
exercise
and
diet.
Nutr.
2004;
20(7-8):716-27.
doi:10.1016/j.nut.2004.04.005

DOI: 10.22631/ijbmph.2020.206110.1137

http://www.ijbmph.com

34

