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Abstract
Leisure time physical activity has a broad spectrum of health benefits. The objective of this study was to provide evidence and to support
the association between physical activity and body weight. We used data from a probability sample of 8,128 individuals residing in
Montreal (Canada). Multinomial multivariate logistic regression was used to determine the association between physical activity and body
weight. Results showed no statistical association between physical activity and underweight. However, physical activity was associated
with overweight, namely individuals doing less physical activity were significantly more likely to be overweight (OR=1.42; 95%CI=1.181.69) than those performing intense physical activity. Additionally, the association between physical activity and obesity showed a negative
incremental relationship, i.e. individuals reporting moderate physical activity were 29% more likely to be obese (OR=1.29; 95%CI=1.071.55), and those reporting low physical activity were 123% more likely to be obese (OR=2.23; 95%CI=1.80-2.76) compared to intense
physical activity status. Leisure time physical activity and overweight/obesity were significantly associated after accounting for several
socioeconomic, lifestyle and health-related correlates. Due to the broader positive impact of physical activity on the health status of the
individual, we advise health authorities to facilitate the propagation of healthy lifestyle in the community by adopting a health-creation
policy in addition to the conventional disease-prevention strategy.
Keywords: Overweight; Obesity; Physical Activity; Cross Sectional Study; Logistic Regression

Introduction
Body-weight, defined by body mass index (BMI), is an important health indicator. Measurements outside normal body-weight
range are associated with ill-health outcomes. For instance, mental health and psychological well-being are correlated with
underweight, while overweight and obesity are associated with diabetes, cardiovascular disease, kidney diseases and cancer [1-3].
According to the Canadian Community Health Survey, 63.9% (57.9% females and 69.9% males) of Canadian population, ages 18
years and older, are either underweight or overweight/obese [4]. Population based microsimulation models predict that 66% of the
adult population in Canada will either be overweight or obese by year 2030 [5]. According to the 2012 edition of Montreal’s Local
Health Survey Program (TOPO), 52.6% of Montreal adult population are either below or above normal body-weight range. This
prevalence seems to be the second highest reported behavioral health problem in Montreal (Appendix).
Although interpersonal variability of body weight may have a genetic component, nonetheless, there are several other factors that
may influence the actual body-weight of an individual [6-8]. Some of these factors are readily modifiable (e.g. education, income,
physical activity, healthy eating, smoking, stress management, medical care) and some are not (e.g. sex, age, ethnicity, immigration
status, chronic health conditions).
Amongst several factors associated with body weight, leisure time physical activity seems to be an effective, non-invasive,
inexpensive and affordable means to manage body weight. Several studies have shown a strong correlation between obesity and
physical inactivity [9-14]. However, to our knowledge, no previous study has reported the simultaneous association of genderspecific body weight and physical activity in Montreal population. The objective of this study is to show the independent association
between physical activity and body weight, controlling for several socioeconomic, lifestyle and health-related variables.
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Materials and Methods
Subjects
This study included 8,128 subjects (3,751 men and 4,377 non-pregnant women) between ages 18 and 65 years and living in private
households in the city of Montreal, Canada. Sample selection was realized by multistage stratified random probability sampling.
Data of this study were extracted from the 2012 edition of Montreal’s Local Health Survey Program (TOPO). TOPO data included
information on chronic diseases and their major determinants such as: social conditions (employment, education, immigration,
material deprivation), lifestyle (smoking, physical activity, fruit and vegetable intake), and use of health care services. The study
was approved by the Quebec Provincial Public Health Ethics Committee. Data were collected between February and November
2012 under the supervision of Le Secteur Surveillance de l’État de Santé à Montréal (Health Surveillance in Montreal, Canada). The
response rate (41.4%) was computed by using the standard definition of the American Association for Public Opinion Research
[15,16]. Detailed information on the survey process is available elsewhere [17,18].

Variables
The main dependent variable was the body-weight. Measurements of body-weight were based on the body mass index (BMI).
BMI was computed as the ratio of body-weight (in kilograms) to body-height (in meters square). Both weight and height were
self-reported. In this study, the adult body-weight was categorised into four groups according to the Canadian guidelines for
body weight classification: underweight (BMI<18.5 kg/m2), normal weight (18.5 kg/m2 ≤BMI<25.0 kg/m2), overweight (25 kg/
m2≤BMI<30 kg/m2), and obese (BMI≥30 kg/m2) [19].
The main independent variable was the leisure time physical activity. The latter was measured by the short version of the
International Physical Activity Questionnaire (IPAQ) [20]. Leisure time physical activity data referred to the time spent being
physically active during the past 7 days. Responses were grouped into low, moderate and high categories based on the Metabolic
Equivalent Task minutes per week (MET-min/wk) [20]. All other socioeconomic, lifestyle and health-related variables were used
to account for their independent effect on the physical activity. These variables were: sex, age, education (less than secondary/
secondary/university), language spoken at home (French only/English only/other), residency status (immigrant/non-immigrant),
household income ($20,000 intervals), material deprivation index (a measure of socioeconomic conditions at the neighborhood
level grouped into quintiles), smoking status (current smoker/past smoker/non-smoker), daily intake of fruits and vegetables (less
than five servings/five servings and more), alcohol consumption (non-excessive/excessive, i.e. five or more drinks (six for men)
on the same occasion at least 12 times in the last year), stress in life (yes/no), having a family physician (yes/no), and presence of
physical or mental problems (the respondent’s self-rated overall health as well as illnesses diagnosed by a health professional) [21].
Diagnosed physical illnesses were asthma, fibromyalgia, arthritis, back pain, high blood pressure, chronic bronchitis, emphysema
or chronic obstructive pulmonary disease, diabetes, heart disease or cardiac problems, and cancer. Diagnosed mental health
illnesses were mood disorder (depression, bipolar disorder, or dysthymia) and anxiety disorder (phobia, obsessive-compulsive
disorder, or panic disorder).

Statistical analysis
The initial analyses were stratified by sex. However, since results did not differ by sex except for annual household income variable,
we created a sex-by-household income interaction variable and combined men and women data to gain power. First, we tabulated
the frequency distribution of socioeconomic, lifestyle and health-related characteristics of the study population. Second, we used
the Rao-Scott χ2 test to analyze bivariate associations between explanatory and outcome variables; significance was set at P < 0.05.
For the multivariable analysis, we used multinomial logistic regression because our outcome variable had four nominal values.
We compared each of the underweight, overweight and obese categories to the normal-weight group. Accordingly, we reported
adjusted odds ratio (OR) estimates and their 95% confidence intervals (CIs); significance was affirmed if the 95% CI of an OR
estimate did not include unity. All analyses were performed using SAS, version 9.1.3 (SAS Institute, Inc.).

Results
Table 1 show that our sample has a rather homogeneous sex and age distribution. On the other hand, more than half of the sample
report speaking only French at home and having university education. Additionally, more than 60% are born in Canada and have
annual household income equal to or higher than CAN$40,000. Table 1 also provides the prevalence of some lifestyle habits in the
population such as low physical activity (21%); currently smoking (22%); insufficient intake of fruits and vegetables (60%); and
excessive use of alcohol (17%), as well as some health related variables such as overweight/obesity (48%), high stress in life (33%),
physical and mental health problems (58% and 86% respectively) and access to family physician (59%). All these study variables
are significantly associated with body weight except for language spoken at home and stress in life (Table 2).
In the multivariate analysis, physical activity was not statistically associated with underweight (Table 3, Column A). Nonetheless,
older age (OR=0.72; 95%CI=0.62-0.83), having a family physician (OR=0.69; 95%CI=0.48-0.98), and males with high annual
household income (OR=0.23; 95%CI=0.10-0.55) respectively showed a protective effect, while suffering from physical health
problems was a risk factor (OR=1.48; 95%CI=1.04-2.12).
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Characteristics
Number of Observations

Proportion (percent)

Sex:
- Male
- Female

Unweighted

3751
4377

46.2
53.8

Age (year):
- 18 to 24
- 25 to 34
- 35 to 44
- 45 to 54
- 55 to 64

968
1844
1843
1810
1663

11.9
22.7
22.7
22.3
20.5

Language spoken at home:
- French only
- English only
- Other (several)

4508
1645
1975

55.5
20.2
24.3

Education:
- Less than secondary
- Secondary to less than university
- University studies and more

749
3067
4112

9.5
38.7
51.9

Residency status:
- Canadian (born in Canada)
- Landed immigrant (10 years or more)
- Landed immigrant (less than 10 years)

5120
1495
1467

63.4
18.5
18.2

Annual household income (CAN$):
- Less than $20,000
- $20,000 to $39,999
- $40,000 to $59,999
- $60,000 to $79,999
- $80,000 and more

1265
1739
1464
1043
2617

15.6
21.4
18.0
12.8
32.2

Material deprivation index (1):
- Most privileged (quintile 1)
- Privileged (quintile 2)
- Average (quintile 3)
- Deprived (quintile 4)
- Most deprived (quintile 5)

1569
1626
1577
1593
1412

20.2
20.9
20.3
20.5
18.2

Weighted

% (95%CI)†

Physical activity status (past seven days):
- Low
- Moderate
- Intense

20.8 (19.8-21.7)
39.8 (38.7-40.9)
39.5 (38.4-40.6)

Smoking status:
- Currently smoking
- Ex-smokers
- Currently not smoking

22.0 (21.0-22.9)
18.8 (18.0-19.7)
59.2 (58.1-60.3)

Daily intake of fruits and vegetables:
- Less than five servings
- Five servings and more

60.0 (58.9-61.1)
40.0 (38.9-41.1)

Alcohol consumption:
- Non-excessive
- Excessive(2)

82.8 (81.9-83.6)
17.2 (16.4-18.1)

Body weight:
- Underweight (BMI<18.5)
- Average weight (18.5≤BMI<25.0)
- Overweight (25.0≤BMI<30.0)
- Obese (BMI≥30.0)

2.9 (2.6-3.3)
49.2 (48.0-50.3)
32.9 (31.8-34.0)
15.0 (14.2-15.8)

Daily perceived stress in life:
- Low
- Moderate
- High

25.0 (24.0-26.0)
42.5 (41.4-43.6)
32.5 (31.5-33.6)

Presence of physical health problem:
- Yes (perceived and/or diagnosed3)
- No (neither perceived nor diagnosed)

58.4 (57.2-59.5)
41.6 (40.5-42.8)
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Weighted

% (95%CI)†

Presence of mental health problem:
- Yes (perceived and/or diagnosed4)
- No (neither perceived nor diagnosed)

86.1 (85.3-86.9)
13.9 (13.1-14.7)

Have a family physician:
-Yes
- No

58.9 (57.8-60.0)
41.1 (40.0-42.2)

Table 1: Socioeconomic, lifestyle and health-related variables of the study population (n=8,128). Montreal, 2012
†
% =Percent prevalence; (95%CI)= 95% confidence interval
1
A measure of socioeconomic conditions at the neighborhood level grouped into quintiles
2
Five or more drinks (six for men) on the same occasion at least 12 times in the last year
3
Asthma, fibromyalgia, arthritis, back pain, high blood pressure, chronic bronchitis, emphysema or chronic
obstructive pulmonary disease, diabetes, heart-disease or cardiac problem, and cancer
4
Mood disorder (depression, bipolar disorder, mania, or dysthymia including manic depression) and anxiety
(phobia, obsessive-compulsive disorder or panic disorder)
Underweight
(BMI<18.5)

Normal weight
(18.5≤BMI<25)

Overweight
(25≤BMI<30)

Obese
(BMI≥30)

% (95%CI)†

% (95%CI)†

% (95%CI)†

%(95%CI)†

Total

3.1 (2.8-3.5)

47.4 (46.4-48.4)

33.8 (32.8-34.8)

15.7 (14.9-16.4)

Sex:
- Male
- Female

1.6 (1.2-2.1)
4.3 (3.7-5.0)

42.2 (40.5-43.8)
56.6 (55.1-58.1)

41.6 (40.0-43.3)
23.7 (22.3-25.0)

14.6 (13.4-15.8)
15.4 (14.3-16.6)

Age (year):
- 18 to 24
- 25 to 34
- 35 to 44
- 45 to 54
- 55 to 64

7.3 (5.5-9.1)
3.7 (2.8-4.6)
2.3* (1.6-3.0)
1.7* (1.1-2.4)
1.6* (1.0-2.2)

63.2 (59.9-66.5)
56.8 (54.3-59.2)
47.8 (45.4-50.1)
43.0 (40.6-45.4)
39.6 (37.2-42.0)

21.3 (18.5-24.1)
28.2 (25.9-30.4)
35.6 (33.3-37.9)
36.3 (34.1-38.6)
39.0 (36.5-41.0)

8.3 (6.4-10.1)
11.4 (9.8-13.0)
14.4 (12.7-16.1)
19.0 (17.1-20.8)
19.9 (17.9-21.8)

Language spoken at home:
- French
- English
- Other

2.8 (2.3-3.3)
2.5* (1.7-3.4)
3.6 (2.7-4.5)

50.3 (48.8-51.8)
48.5 (45.9-51.1)
47.4 (45.0-49.8)

31.8 (30.4-33.2)
33.9 (31.4-36.4)
34.4 (32.1-36.7)

15.1 (14.0-16.2)
15.1 (13.3-17.0)
14.6 (12.9-16.3)

Education:
-Less than secondary
-Secondary to less than university
-University studies and more

2.5* (1.3-3.7)
3.1 (2.5-3.8)
2.8 (2.3-3.3)

2.5* (1.3-3.7)
3.1 (2.5-3.8)
2.8 (2.3-3.3)

37.1 (33.3-40.9)
34.1 (32.3-35.9)
31.3 (29.9-32.8)

25.8 (22.3-29.2)
16.9 (15.5-18.3)
11.8 (10.8-12.9)

Residency status:
- Canadian (born in Canada)
- Landed immigrant (10 years or more)
- Landed immigrant (less than 10 years)

3.0 (2.5-3.4)
3.0* (2.1-3.9)
2.9* (2.0-3.8)

49.3 (47.9-50.8)
45.2 (42.4-47.9)
52.8 (50.0-55.5)

31.8 (30.5-33.2)
35.6 (32.9-38.2)
33.8 (31.2-36.5)

15.9 (14.8-16.9)
16.3 (14.3-18.3)
10.6 (8.9-12.3)

Household income (CAN$):
- Less than $20,000
- $20,000 to $39,999
- $40,000 to $59,999
- $60,000 to $79,999
- $80,000 and more

4.1* (2.9-5.4)
3.3 (2.4-4.2)
2.5* (1.6-3.4)
2.6* (1.6-3.6)
2.5 (1.9-3.2)

48.8 (45.8-51.7)
49.0 (46.5-51.6)
48.6 (45.8-51.3)
47.7 (44.5-51.0)
50.3 (48.3-52.3)

30.0 (27.3-32.8)
32.4 (30.0-34.8)
33.0 (30.4-35.6)
32.1 (29.1-35.1)
34.8 (32.8-36.7)

17.1 (14.9-19.3)
15.3 (13.5-17.1)
15.9 (14.0-17.8)
17.6 (15.1-20.1)
12.4 (11.1-13.7)

Material deprivation index(1):
- Most privileged (quintile 1)
- Privileged (quintile 2)
- Average (quintile 3)
- Deprived (quintile 4)
- Most deprived (quintile 5)

3.4 (2.5-4.4)
2.2* (1.5-3.0)
2.7* (1.8-3.5)
2.9* (2.0-3.8)
3.5* (2.5-4.6)

56.0 (53.4-58.6)
49.2 (46.6-51.8)
47.9 (45.3-50.6)
46.5 (43.9-49.1)
43.9 (41.1-46.7)

29.7 (27.3-32.2)
33.8 (31.3-36.2)
33.2 (30.7-35.7)
34.1 (31.6-36.7)
34.3 (31.7-37.0)

10.9 (9.3-12.5)
14.8 (13.0-16.7)
16.2 (14.2-18.1)
16.5 (14.6-18.4)
18.3 (16.1-20.4)

Physical activity status (past seven days):
- Low
- Moderate
- Intense

3.0 (2.1-3.8)
3.1 (2.4-3.7)
2.9 (2.2-3.5)

40.5 (38.0-43.0)
50.5 (48.7-52.3)
52.3 (50.4-54.2)

34.5 (32.1-37.0)
32.5 (30.8-34.2)
32.6 (30.9-34.4)

22.0 (19.9-24.1)
14.0 (12.8-15.3)
12.2 (11.0-13.4)

Smoking status:
- Current smoker
- Past smoker
- Non-smoker

2.8 (2.0-3.6)
1.9* (1.2-2.6)
3.4 (2.8-3.9)

51.2 (48.7-53.6)
42.3 (39.7-44.8)
50.7 (49.2-52.2)

32.7 (30.4-35.0)
37.3 (34.8-39.8)
31.6 (30.1-33.0)

13.4 (11.7-15.1)
18.6 (16.5-20.6)
14.4 (13.4-15.5)

Daily consumption of fruits and vegetables:
- Less than five servings
- Five servings and more

3.1 (2.5-3.6)
2.9 (2.3-3.5)

47.1 (45.6-48.6)
52.1 (50.3-53.9)

34.2 (32.7-35.6)
31.1 (29.4-32.8)

15.7 (14.6-16.8)
14.0 (12.7-15.2)

Characteristics
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p-value††

<0.001

<0.001

0.189

<0.001

<0.001

<0.001

<0.001

<0.001
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Underweight
(BMI<18.5)

Normal weight
(18.5≤BMI<25)

Overweight
(25≤BMI<30)

Obese
(BMI≥30)

% (95%CI)

% (95%CI)

% (95%CI)

%(95%CI)

Alcohol consumption:
- Non-excessive
- Excessive(2)

2.9 (2.4-3.3)
3.0* (2.0-3.9)

48.3 (47.0-49.5)
53.2 (50.5-56.0)

33.0 (31.8-34.2)
33.1 (30.5-35.8)

15.9 (14.9-16.8)
10.7 (8.9-12.4)

Daily perceived stress in life:
- Low
- Moderate
- High

3.0 (2.2-3.8)
3.0 (2.3-3.6)
2.9 (2.3-3.6)

47.8 (45.5-50.2)
50.9 (49.2-52.7)
47.8 (45.8-49.8)

33.4 (31.2-35.6)
32.4 (30.7-34.1)
33.3 (31.4-35.2)

15.9 (14.2-17.6)
13.7 (12.5-14.9)
16.0 (14.5-17.4)

Presence of physical health problem:
- Yes (perceived and/or diagnosed3)
- No (neither perceived nor diagnosed)

2.9 (2.2-3.5)
2.8 (2.3-3.4)

42.4 (40.6-44.2)
54.9 (53.3-56.5)

33.9 (32.1-35.7)
31.8 (30.4-33.3)

20.8 (19.3-22.3)
10.5 (9.5-11.4)

Presence of mental health problem:
- Yes (perceived and/or diagnosed4)
- No (neither perceived nor diagnosed)

4.1* (2.8-5.4)
2.7 (2.3-3.1)

45.8 (42.6-48.9)
49.5 (48.3-50.8)

45.8 (42.6-48.9)
49.5 (48.3-50.8)

19.3 (16.8-21.7)
14.4 (13.5-15.3)

Have a family physician:
- Yes
- No

2.5 (2.0-2.9)
3.5 (2.9-4.2)

47.1 (45.6-48.5)
51.9 (50.1-53.8)

33.5 (32.1-34.9)
32.2 (30.5-33.9)

17.0 (15.9-18.1)
12.3 (11.1-13.5)

Characteristics

†

†

†

p-value††

†

<0.001

0.147

<0.001
<0.001

<0.001

Table 2: Association between body weight and socioeconomic, lifestyle and health-related variables (n=8,128). Montreal, 2012
†
Proportion and 95% confidence interval
††
Chi-Square Rao-Scott test
*Estimate is fairly accurate, coefficient of variation (CV), 15% <CV≤25%, should be interpreted with caution
1
A measure of socioeconomic conditions at the neighborhood level grouped into quintiles
2
Five or more drinks (six for men) on the same occasion at least 12 times in the last year
3
Asthma, fibromyalgia, arthritis, back pain, high blood pressure, chronic bronchitis, emphysema or chronic obstructive
pulmonary disease, diabetes, heart-disease or cardiac problem, and cancer
4
Mood disorder (depression, bipolar disorder, mania, or dysthymia including manic depression) and anxiety (phobia, obsessivecompulsive disorder or panic disorder)
A

B

C

Underweight (BMI<18.5)
vs
Normal (18.5≤BMI<25)

Overweight (25≤BMI<30)
vs
Normal (18.5≤BMI<25)

Obese (BMI≥30)
vs
Normal (18.5≤BMI<25)

OR (95%CI)

OR (95%CI)

OR (95%CI)

Physical activity status (past seven days):
- Low
- Moderate
- Intense

1.40 (0.88-2.23)
1.09 (0.76-1.57)
Reference

1.42 (1.18-1.69)
1.15 (1.00-1.32)
Reference

2.23 (1.80-2.76)
1.29 (1.07-1.55)
Reference

Age (year):
- Increment of 10

0.72 (0.62-0.83)

1.29 (1.23-1.36)

1.23 (1.15-1.32)

Language spoken at home:
- French
- English
- Other

0.82 (0.54-1.27)
0.81 (0.47-1.39)
Reference

0.93 (0.78-1.10)
1.08 (0.87-1.33)
Reference

0.86 (0.69-1.08)
0.88 (0.67-1.15)
Reference

Education:
- Less than secondary
- Secondary to less than university
- University studies and more

1.41 (0.74-2.66)
1.10 (0.78-1.56)
Reference

1.77 (1.38-2.27)
1.34 (1.17-1.54)
Reference

2.39 (1.77-3.22)
1.61 (1.34-1.93)
Reference

Reference
0.65 (0.40-1.06)

Reference
1.17 (0.97-1.42)

Reference
0.64 (0.48-0.84)

Material deprivation index(1):
- Privileged to deprived (quintile)

0.97 (0.86-1.10)

1.10 (1.04-1.15)

1.16 (1.09-1.23)

Smoking status:
- Current smoker
- Past smoker
- Non-smoker

0.76 (0.49-1.16)
0.91 (0.55-1.52)
Reference

0.88 (0.75-1.04)
1.10 (0.94-1.30)
Reference

0.72 (0.57-0.90)
1.30 (1.06-1.59)
Reference

Daily consumption of fruits and vegetables:
- Less than five times
- Five times and more

1.20 (0.85-1.69)
Reference

1.06 (0.93-1.20)
Reference

1.12 (0.95-1.31)
Reference

Characteristics

Residency status:
- Non-immigrant (Born in Canada/
Landed ≥ 10 years)
- Immigrant (Landed < 10 years)
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A

B

C

Underweight (BMI<18.5)
vs
Normal (18.5≤BMI<25)

Overweight (25≤BMI<30)
vs
Normal (18.5≤BMI<25)

Obese (BMI≥30)
vs
Normal (18.5≤BMI<25)

OR (95%CI)

OR (95%CI)

OR (95%CI)

Alcohol consumption:
- Non-excessive
- Excessive(2)

1.04 (0.66-1.65)
Reference

1.04 (0.87-1.23)
Reference

1.38 (1.07-1.77)
Reference

Stress in life:
- No (low/moderate)
- Yes (high)

Reference
1.05 (0.73-1.49)

Reference
1.15 (1.00-1.31)

Reference
1.18 (1.00-1.40)

Presence of physical health problem:
- Yes (perceived and/or diagnosed3)
- No (neither perceived nor diagnosed)

1.48 (1.04-2.12)
Reference

1.21 (1.06-1.38)
Reference

2.04 (1.73-2.42)
Reference

Presence of mental health problem:
- Yes (perceived and/or diagnosed4)
- No (neither perceived nor diagnosed)

1.21 (0.75-1.94)
Reference

1.01 (0.83-1.22)
Reference

1.18 (0.94-1.49)
Reference

Have a family physician:
- Yes
- No

0.69 (0.48-0.98)
Reference

1.09 (0.95-1.25)
Reference

1.11 (0.93-1.33)
Reference

Reference
1.78 (0.87-3.64)

Reference
0.78 (0.57-1.06)

Reference
1.02 (0.68-1.52)

INTERACTION†
Female and Household income:
- Low (less than $60,000)
- High ($60,000 and more)

Male and Household income:
- Low (less than $60,000)
Reference
Reference
Reference
- High ($60,000 and more)
0.23 (0.10-0.55)
1.60 (1.25-2.05)
1.56 (1.13-2.15)
Table 3: Multivariate association between body weight and socioeconomic, lifestyle and health-related variables (n=8,128). Montreal, 2012
*Estimate is fairly accurate, coefficient of variation (CV), 15% <CV≤25%, should be interpreted with caution
†
The separate sex and household income variables are not shown in this table, however, they are included in the model
1
A measure of socioeconomic conditions at the neighborhood level grouped into quintiles
2
Five or more drinks (six for men) on the same occasion at least 12 times in the last year
3
Asthma, fibromyalgia, arthritis, back pain, high blood pressure, chronic bronchitis, emphysema or chronic obstructive pulmonary disease,
diabetes, heart-disease or cardiac problem, and cancer
4
Mood disorder (depression, bipolar disorder, mania, or dysthymia including manic depression) and anxiety (phobia, obsessive-compulsive
disorder or panic disorder)

Physical activity was statistically associated with overweight (Table 3, Column B). Namely, those with low physical activity were
significantly more likely to be overweight (OR=1.42; 95%CI=1.18-1.69) than those with intense physical activity. This association
was adjusted for all other variables including daily fruit and vegetable intake. Furthermore, males with high annual household
income were significantly more likely to be overweight than their low-income counterparts (OR=1.60; 95%CI=1.25-2.05).
However, there was no significant association between body-weight and household income for female population.
The association between physical activity and obesity (Table 3, Column C) was rather interesting because it showed a negative
incremental relationship, i.e. the lower the physical activity, the higher the odd of being obese. Hence, individuals reporting
moderate physical activity were 29% more likely to be obese (OR=1.29; 95%CI=1.07-1.55), while those reporting low physical
activity were 123% more likely to be obese (OR=2.23; 95%CI=1.80-2.76) compared to their intense physical activity counterparts
and controlling for all other relevant variables in the model. The association of some correlates were similar in both overweight
and obese models, such as, age, education, material deprivation index, present of physical health problem and sex-specific annual
household income. However, other correlates were model specific, for instance, recent immigrants were 36% less likely to be obese
(OR=0.64; 95%CI=0.48-0.84) and non-excessive alcohol consumers were 38% more likely to be obese. It is worthy of note the
association of smoking status with obesity, namely, current smokers were 28% less likely to be obese (OR=0.72; 95%CI=0.57-0.90),
while past smokers were 30% more likely to be obese (OR=1.30; 95%CI=1.06-1.59) compared to non-smokers.

Discussion
We studied the independent association between physical activity and body weight among the adult Canadian population in
Montreal city. Results of our multivariable regression analysis, concurrently comparing underweight, overweight and obese
groups with normal-weight adults, revealed that physical activity is significantly associated with overweight and obesity after
controlling for relevant socioeconomic, lifestyle and health-related variables. Moreover, this association revealed a “dose-response”
relationship; namely, the odds of being overweight or obese were significantly increased with reduced leisure time physical activity.
Our findings confirm similar associations between body weight and physical activity reported in the literature [11,12,22,23].
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Being overweight or obesity is an important risk for many chronic diseases and premature death [3,24]. This study provided evidence
that leisure time physical activity is a significant protective factor to reduce body weight independent of the recommended intake
of fruits and vegetables. Interestingly, leisure time physical activity is an inexpensive, non-invasive, effective and easy to implement
method to manage body weight with no known side effects. Moreover, the benefits of physical activity are observed over a large
spectrum of diseases and disability, as well as within different groups of the population such as the elderly, the adolescents, adults,
and pregnant women [3,25-36]. In fact, beyond its impact on body weight, physical activity has also been reported to improve
physical appearance and enhances mood and self-esteem [37]. In terms of prevention, Lee et al. (2017) suggest that increasing
physical activity could yield billions of dollars in saving that overweigh the cost of intervention [38]. Given the large spectrum
of its benefits and the ease of its implementation, shouldn’t daily practice of physical activity constitute a vital recommendation
of every health professional? For example, Institute of Medicine suggests a 60min/day of moderate-intensity activity to prevent
overweight or obesity [39]. Our study supports the latter argument and advocates the propagation of leisure time physical activity
as an effective means towards health creation in addition to disease prevention.
The predominant health problems of the adult population in Montreal are related to behavioral and lifestyle habits (Appendix).
In another words, most prevalent diseases are preventable in this population. Hence, wouldn’t it be more effective if public health
departments explore and encourage health creation, in addition to disease prevention, to attain an optimum population health
status? We think providing the population with better opportunities for leisure time physical activity is an excellent avenue towards
an ultimate attainment of healthy body, mind and spirit. Indeed, some studies confirm the positive impact of the neighborhood
walkability/design-for-biking interventions on the reduction of overweight and obesity [40,41]. Hence, we urge local governments
to design neighborhoods that facilitate the propagation of healthy lifestyle in the community.

Conclusion`
Our research showed an independent and statistically significant negative association between the practice of leisure time
physical activity and overweight/obesity after accounting for several other socioeconomic, lifestyle and health-related correlates.
Furthermore, due to the broader positive impact of physical activity on the health status of the individual, this study urged health
authorities to facilitate the propagation of healthy lifestyle in the community by adopting a health-creation policy besides the
conventional disease-prevention strategy.

Limitations
This study has some limitations inherent to its design. As a population survey, the data were based on self-reported information
which may introduce misclassification bias should the information be wrongly reported. For instance, it is suggested that the selfreported measurement of body-weight be regarded as underestimate [42]. Moreover, the low response rate could lead to selection
bias should a particular characteristic of the sample be misrepresented. However, neither of these limitations presented a threat to
the quality of our data, because distributions of several sociodemographic variables were comparable to those of the census data.
Additionally, the cross-sectional nature of the study design does not let us infer any causal relationship between body-weight and
physical activity variables. Finally, this study did not consider genetic and sedentary lifestyle determinants of body-weight because
data were not available.
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