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Associations of quality of life with physical
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physical inactivity in a free living, multiethnic
population in Hawaii: a longitudinal study
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Abstract

Introduction: High intake of fruit and vegetables and being physically active are associated with reduced risk of
chronic diseases. In the current study, we examined the associations of physical activity, fruit and vegetable
consumption, and TV/video watching (indicator for physical inactivity) with perceived quality of life (QOL) in a
sample of free living adults.

Methods: A cohort (N = 139) from a random, multi-ethnic sample of 700 adults living in Hawaii was evaluated at
3-month intervals for the first year and 6-month intervals for the second year. QOL was assessed from self-reports
of mental or physical health at the end of the study.

Results: Overall, the cohort participants appeared to maintain relatively constant levels of physical activity, fruit and
vegetable intake, and TV/video watching. Physical activity was positively related to mental health (p-values < 0.05),
but not physical health, at all time points regardless of participants’ fruit and vegetable consumption and hours of
TV/video watching. Neither mental nor physical health was associated with fruit and vegetable intake or TV/video
watching.

Conclusion: Our study supports that physical activity is positively associated with mental health. Fruit and
vegetable consumption and TV/video watching may be too specific to represent an individual’s overall nutritional
status and physical inactivity, respectively.

Introduction
High intake of fruit and vegetables and being physically
active are associated with reduced risk of chronic dis-
eases such as heart disease, diabetes, and cancers [1-5].
Despite interventions to increase physical activity in
the general population, only 30% of US adults aged 18
years or older are sufficiently active during their leisure
time according to recent surveys [6]. National cam-
paigns such as 5-A-Day have increased awareness of
the health benefits associated with fruit and vegetables;
however, the increase in consumption of these foods

has been relatively modest compared to the decrease in
fat intake [7].
Quality of life (QOL), a conceptualization reflecting an

individual’s physical and mental well-being, has emerged
as an important consideration in disease treatment and
prevention. Research on QOL and physical activity has
predominantly focused on elderly populations or popu-
lations with chronic diseases such as cardiovascular dis-
eases, arthritis, pulmonary diseases, and cancer [1].
Although evidence consistently suggests a positive asso-
ciation between physical activity and QOL in these
populations [8,9], the relation may not be reproducible
in younger, disease-free individuals. In comparison to
the physical activity domain, fewer studies have assessed
the impact of fruit and vegetable intake on QOL and* Correspondence: wchai@crch.hawaii.edu
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most of them were also conducted in diseased popula-
tions [10-14].
Physical inactivity has drawn far less research atten-

tion than physical activity; nevertheless, its adverse
health effects may be as important as the beneficial
effects of physical activity. It was reported that TV
watching, a commonly used indicator of inactivity was
associated with obesity [15,16]. Understanding beha-
vioral patterns involving nutrition, physical activity, and
inactivity and how they influence QOL is essential to
public health as positive outcomes would provide the
general public with a motivation to adopt healthy life-
styles, thereby reducing risk and incidence of chronic
diseases. In the current study, we examined the associa-
tions of fruit and vegetables consumption, physical
activity, and inactivity with QOL in a sample of free liv-
ing adults in Hawaii.

Methods
Participants and procedures
This longitudinal, cohort study used a random sample of
700 adults (18 years or older) from Hawaii. A sub-sam-
ple of 139 (20%) participants who completed QOL sur-
vey at the end of the study was used for analysis (QOL
cohort).
The detailed procedure was described previously [17].

In brief, the questionnaire was programmed into a com-
puter assisted telephone interview system and partici-
pants were recruited using random digit dialing
procedures. A qualified individual whose birthday was
closest to the date of the phone call was asked to parti-
cipate. A total of 700 adults were recruited and
informed consent was obtained from the participants.
The University of Hawaii Institutional Review Board
approved all study procedures. At baseline (T-1), 3-
month intervals (T-2, T-3, T-4, and T-5) for the first
year and 6-month intervals (T -6 and T-7) for the sec-
ond year, assessments (30-minute interviews) regarding
participants’ physical activities and nutritional behaviors
were performed. A survey of QOL was sent out at the
end of the study (T-7); 139 (20%) participants completed
the survey.

Measures of physical activity
Physical activity was assessed using the International
Physical Activity Questionnaire (IPAQ) which records
physical activity as hours and additional minutes of par-
ticipation during the past 7 days in activities rated
according to multiples of metabolic equivalents (METS).
IPAQ assesses frequency and duration of walking (3.3
METS) and moderate (4.0 METS) and vigorous (8.0
METS) physical activity, appropriate for categorization
of individuals as meeting public health guidelines for
sufficient regular physical activity. The total weekly

physical activity levels, expressed as MET_hr/wk, were
calculated as the sum of walking and moderate and vig-
orous physical activity for the week. The IPAQ has
acceptable measurement properties for monitoring
population levels of physical activity among 18- to 65-
year-old adults in diverse settings [18].

Measures of physical inactivity
Physical inactivity/sedentary behavior was measured
according to the amount of time (hours) each partici-
pant spent on watching TV/video on an average day as
previously described [19]. Data suggest that TV/video
watching far exceeds the time spent in any other leisure
activity and represents the principal sedentary behavior
in the United States [20].

Measures of fruit and vegetable intake
The National Cancer Institute (NCI) Fruit and Vegeta-
ble screener was used in our study to assess the fre-
quency and amount of consumption of 9 categories of
fruits and vegetables (fruit, fruit juices, salad, beans,
French fries, other potatoes, tomato sauce, vegetable
soups, and other vegetables) over the previous month
[21]. Computation of total daily servings of fruit
and vegetables was described elsewhere [21]. This ques-
tionnaire provides estimated median daily servings of
fruit and vegetables similar to those from 24-hour
recalls [21].

Measures of QOL
QOL was measured using a SF-12 Health Survey (SF-
12). The SF-12 is a multipurpose short-form with 12
questions, all selected from the SF-36 Health Survey
[22]. Scale sores were estimated for four health concepts
(physical functioning, role physical, role emotional, and
mental health) using two items each, whereas the
remaining four (bodily pain, general health, vitality, and
social functioning) were represented by a single item.
All 12 items were used to calculate the physical (PCS)
and mental (MCS) component summary scores by
applying a scoring algorithm empirically based on the
data of a US general population survey [22,23]. SF-12
was chosen in the current study since overall physical
and mental health were the key outcomes of interest.

Statistical analysis
Repeated-measures MIXED model was used to evaluate
if physical activity, fruit and vegetable intake, or hours
on TV/video watching were affected by time. Mean
values at T-2, 3, 4, 5, 6 or 7 were compared to that at
baseline (T-1).
Partial correlation was used to assess the associations

of QOL outcomes (MCS or PCS) with physical activity,
fruit and vegetable consumption, or TV/video watching.
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The basic model and the full model adjusted for ethni-
city, gender, age (continuous), body mass index (BMI;
continuous), and education (continuous) were tested.
The results were similar for both models (data not
shown). We also used General Linear Model (GLM) to
examine the interactions between physical activity, fruit
and vegetable intake, and TV/video watching in relation
to MCS or PCS. T-test was used to assess the differ-
ences in the above three behavioral variables between
the total random sample and QOL cohort at baseline.
In order to examine whether QOL outcomes were asso-

ciated with certain behavioral patterns, we classified study
participants into 9 profiles. The reason for this approach
was to further explore the potential/suggestive associations
which might not be detected by the above statistical ana-
lyses using continuous variables. The classification criteria
were described as follow. A participant was classified as
“average” if all his/her values (as means calculated from
the 7 time points) for physical activity, fruit and vegetable
intake, and TV/video watching were within 0.5 SD from
the corresponding cohort means. The remaining cate-
gories (for “non-average” participants) were defined
according to whether a participant’s value for a certain
behavioral variable was greater than 0.5 SD above or less
than 0.5 SD below the cohort mean (e.g., high for physical
activity, > cohort mean for physical activity + 0.5 SD; high
for fruit and vegetable intake, > cohort mean for fruit and
vegetable intake + 0.5 SD; low for TV/video watching,

< cohort mean for TV/video watching - 0.5 SD). SAS soft-
ware (SAS Institute, Cary, North Carolina) was used for all
analyses. All tests were two sided, and P < 0.05 was con-
sidered statistically significant.

Results
Table 1 shows baseline characteristics for the total ran-
dom sample and QOL cohort. Although QOL cohort
participants were more likely to be older, females, and
Caucasians and less likely to be Pacific Islanders com-
pared to the total random sample, there were no signifi-
cant differences in baseline physical activity levels, fruit/
vegetable consumption, and hours of TV/video watching
between the two populations. It appeared that both
populations had relatively high fruit and vegetable
intakes at baseline (6.7 for QOL cohort and 7.4 for the
total random sample).
Overall, physical activity levels, fruit and vegetable

intake, and hours of TV/video watching remained rela-
tively constant over the 2-year experimental period.
However, physical activity levels were significantly lower
at T-3 and T-6 than that at baseline. Participants also
had significantly lower fruit and vegetable intakes at T-4
and T-6 compared to baseline (Table 2).
Increasing weekly physical activity levels was signifi-

cantly associated with increasing MCS at all time points
(T-1 to T-7; P-values < 0.05). There were no significant
associations between MCS and daily fruit and vegetable

Table 1 Selected baseline characteristics of the study participants

Characteristics Total random sample
(N = 700)

QOL cohort
(N = 139)

Age (y), mean (SD) 47.0 (17.1) 55.3 (15.5)

BMI (kg/m2), mean (SD) 25.9 (5.6) 24.7 (4.7)

Education (y), mean (SD) 14.6 (2.8) 15.6 (2.9)

Median household income ($) 40-50,000 40-50,000

Gender, n (%)

Male 256 (36.6) 36 (25.9)

Female 438 (62.6) 103 (74.1)

Ethnicity, n (%)

Caucasian 261 (37.3) 59 (42.4)

Pacific islanders 155 (22.1) 20 (14.4)

Asian 218 (31.1) 43 (30.9)

Other 60 (8.6) 15 (10.8)

In excellent/very good/good/or fair health, n (%) 655 (95.0) 133 (95.7)

Physical activity (MET_hr/wk), mean (SD) 67.5 (66.2) 63.0 (59.2)

P = 0.46*

Fruit and vegetable (servings/d), mean (SD) 7.4 (6.5) 6.7 (4.2)

P = 0.10*

TV/video (hr/d), mean (SD) 2.5 (2.0) 2.3 (1.7)

P = 0.18*

Note. QOL = quality of life; BMI = body mass index; MET = metabolic equivalent.

* T-test was performed to examine the differences between the total random sample and QOL cohort in weekly physical activity levels, daily fruit and vegetable
consumption, and daily hours of TV/video watching at baseline.
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consumption. No significant associations were also
observed between MCS and daily hours of TV/video
watching except for T-3 and T-7, where an inverse asso-
ciation was observed. PCS was not associated with phy-
sical activity, fruit and vegetable intake, or hours of TV/
video watching (Table 3). There were no significant
interactions between physical activity, fruit and vegetable
consumption, and TV/video watching in relation to
MCS or PCS (P-values > 0.05).
The QOL outcomes for the 9 behavioral profiles were

listed in Table 4. We did not perform statistical analyses
due to small sample size for certain behavioral profiles.
Consistent with our overall findings, participants who
had average or above average physical activity levels
were also characterized by higher MCS scores regardless
of their status of fruit and vegetable consumption and/
or TV/video watching.

Discussion
Our results indicated that physical activity was predic-
tive of positive mental health irrespective of participants’
other behaviors such as fruit and vegetable intake and
TV/video watching. This observation is in agreement
with other prospective studies that showed physically
active adults had lower risk of mental distress than inac-
tive adults when measures like the SF-12, including its
parent measure, the SF-36, are used [1,24]. However,
those studies did not uniformly adjust for diet or seden-
tary behaviors that might confound the association
between perceived distress and physical activity [1,24].
The results are plausible given the large literature
from prospective cohort studies and randomized con-
trolled trials that regular physical activity is associated
with reduced symptoms of depression and anxiety,
which represent the main content areas of the mental
health scale of the SF-12. Although limited, there is
emerging evidence to support neurobiological mechan-
isms whereby physical activity can reduce feelings of

Table 2 Levels of physical activity, fruit and vegetable intake, and TV/video watching for participants of QOL cohort
(N = 139) at the 7 time points

Time points Physical activity P* Fruit and vegetable P* TV/video P*

(MET_hr/wk) (serving/d) (hr/d)

Baseline (T-1) 63.0 ± 4.7 6.7 ± 0.4 2.3 ± 0.1

3-month (T-2) 55.6 ± 4.7 0.11 7.0 ± 0.4 0.51 2.4 ± 0.1 0.44

6-month (T-3) 48.5 ± 4.8 0.001 6.7 ± 0.4 0.94 2.2 ± 0.1 0.46

9-month (T-4) 58.5 ± 4.7 0.35 5.8 ± 0.4 0.04 2.3 ± 0.1 0.97

12-month (T-5) 56.0 ± 4.8 0.13 6.0 ± 0.4 0.12 2.3 ± 0.1 0.94

18-month (T-6) 54.0 ± 4.8 0.048 5.5 ± 0.4 0.01 2.3 ± 0.1 0.95

24-month (T-7) 61.9 ± 4.8 0.87 6.6 ± 0.4 0.79 2.2 ± 0.1 0.50

Note: Values are presented as mean ± SE; QOL = quality of life. MET = metabolic equivalent.

* P value for difference between T-1 (baseline) and T-2, T-3, T-4, T-5, T-6, or T-7 from repeated-measures MIXED model.

Table 3 Correlations of physical activity, fruit and
vegetable intake, and TV/video watching with QOL
outcomes at the 7 time points*

Time points MCS PCS

r P r P

Baseline Physical activity 0.21 0.02 0.01 0.96

(T-1) Fruit and Vegetable -0.02 0.81 -0.02 0.79

TV/video -0.00 0.99 0.02 0.82

3-month Physical activity 0.21 0.02 0.06 0.50

(T-2) Fruit and Vegetable 0.02 0.84 0.03 0.75

TV/video -0.14 0.14 0.04 0.66

6-month Physical activity 0.21 0.02 0.08 0.37

(T-3) Fruit and Vegetable 0.09 0.28 -0.07 0.42

TV/video -0.24 0.008 0.14 0.12

9-month Physical activity 0.25 0.006 0.09 0.30

(T-4) Fruit and Vegetable -0.06 0.50 0.07 0.41

TV/video -0.01 0.96 0.07 0.45

12-month Physical activity 0.21 0.02 0.04 0.70

(T-5) Fruit and Vegetable 0.13 0.14 -0.06 0.51

TV/video -0.02 0.87 -0.07 0.45

18-month Physical activity 0.24 0.009 0.12 0.21

(T-6) Fruit and Vegetable 0.12 0.19 0.03 0.71

TV/video -0.18 0.05 -0.06 0.49

24-month Physical activity 0.24 0.01 0.05 0.56

(T-7) Fruit and Vegetable 0.09 0.35 -0.04 0.65

TV/video -0.21 0.02 -0.06 0.55

Note. QOL = quality of life; MCS = mental component summary for SF.-12;
PCS = physical component summary for SF-12; r = correlation coefficient

* Partial correlations were performed and results were adjusted for ethnicity,
gender, age, body mass index, and education.
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depression or anxiety by positive influences on the cen-
tral nervous system [25,26] Alternatively, physical activ-
ity may also influence mental health through social
interactions due to the mutual support and social rela-
tionships that are provided when engaging in physical
activity with others.
No associations were found between participants’ phy-

sical health and levels of physical activity. Previous
research conducted in elderly or chronically diseased
populations demonstrated strong evidence that exercise
improved individuals’ physical conditions [1]. It is sug-
gested that older adults and those with chronic diseases
tend to have poorer physical health which creates chal-
lenges and requires specific needs concerning physical
activity [1]. Consequently, results obtained from these
populations may not be generalized to populations with
different age and physical conditions. The mean partici-
pant age in our study was 55.3 ± 15.5 years. Approxi-
mately 96% reported that their health was excellent,
very good, good, or fair. Thus, the lack of association
observed in the current study could be partially attribu-
ted to our younger and healthier study population
(essentially, a ceiling effect).
In our study, neither physical nor mental health was

associated with fruit and vegetable consumption. Similar
to physical activity domain, previous studies demonstrat-
ing positive associations between nutrition and QOL
were also predominately conducted in diseased popula-
tions. In our study, the average intakes of fruit and vege-
tables at each time point were high, all exceeding the
currently recommended 5 servings/day. As a conse-
quence, the ability to detect the potential associations
may be limited due to the high intake (another ceiling
effect). Furthermore, food and nutrition can affect

people’s lives through many ways. Instead of focusing
on individual dietary component, we need to consider
the roles of other factors such as meal preparation, addi-
tional food groups, dinning environment, social interac-
tion, and cultural aspects of food and diet.
Overall, TV/video watching was not associated with

mental or physical heath in the current study. The
inverse association with MCS observed at T-3 and T-7
is intriguing and requires further investigation. It was
suggested that depression and sedentary lifestyle have
bidirectional relationships [27]. Another study by Patten
et al. [28] showed that major depressive episodes were
associated with an increased risk of transition from an
active to an inactive pattern of activity. However, physi-
cal inactivity in the above studies was measured accord-
ing to participant’s physical activity levels or daily
energy expenditure instead of quantifying the time spent
in sedentary behaviors such as TV/video watching.
There were several limitations to the current study. First,

although we used validated self-reported measures, objec-
tive indicators may provide more accurate evaluations of
behaviors. Second, QOL was only assessed at the end of
the study (T-7), resulting in a low response rate for the
survey (20%). However, in light of the evidence that parti-
cipants maintained relatively constant levels of the beha-
vioral parameters and the key variables from QOL cohort
were not considerably different from the entire sample, we
presume that our findings would persist over the 2-year
study period. Finally, we did not measure other sedentary
behaviors such as work-related physical inactivity which
could be relevant to QOL outcomes.
In conclusion, the results from this longitudinal study

indicated physical activity, superior to fruit and vegeta-
ble consumption and physical inactivity, is a main player

Table 4 QOL outcomes for behavioral profiles

Behavioral profiles* Behavioral parameters
mean (SD)

QOL measures
mean (SD)

PA FV TV/video N PA
(MET_hr/wk)

FA
(serving/d)

TV/video
(hr/d)

PCS MCS

low low low 11 23.6 (8.8) 3.4 (1.0) 1.7 (0.8) 49.9 (9.1) 44.1 (10.4)

low low high 13 15.6 (8.4) 2.7 (0.9) 3.7 (1.7) 48.4 (11.0) 48.7 (10.6)

low high low 16 21.3 (9.1) 7.8 (2.0) 1.6 (0.7) 44.5 (11.8) 49.0 (10.3)

low high high 14 23.3 (12.3) 7.1 (1.6) 3.7 (1.1) 48.7 (10.9) 45.6 (12.4)

high high high 10 134.8 (57.2) 7.8 (2.8) 3.6 (0.8) 47.0 (9.3) 54.5 (6.7)

high high low 32 92.6 (38.9) 8.6 (3.0) 1.3 (0.8) 48.3 (8.3) 53.7 (6.9)

high low high 6 80.1 (56.0) 4.4 (0.5) 4.1 (0.5) 51.0 (4.3) 54.2 (7.1)

high low low 3 44.9 (6.0) 3.0 (0.3) 0.6 (0.5) 46.9 (8.8) 54.6 (3.6)

Average† 34 54.6 (14.9) 5.8 (1.6) 2.0 (1.8) 50.4 (8.6) 51.9 (8.3)

Note. QOL = quality of life; PA = physical activity; FV = fruit and vegetable intake; PCS = physical component summary for SF-12; MCS = mental component
summary for SF-12; MET = metabolic equivalent.

* ‘high’ refers to the participant’s value for PA, FV or TV/video was greater than 0.5 SD above the cohort mean for the respective variables; ‘low’ refers to the
participant’s value for PA, FV, or TV/video was less than 0.5 SD below the cohort mean for the respective variables.
† Participants were classified as ‘average’ if their values for PA, FV, and TV/video were all within 0.5 SD from the corresponding cohort means.

Chai et al. International Journal of Behavioral Nutrition and Physical Activity 2010, 7:83
http://www.ijbnpa.org/content/7/1/83

Page 5 of 6



influencing individual’s mental health. Our findings are
novel and support future investigations in a larger study
involving repeated measurements of QOL and multi-
behavioral frame work.

Abbreviations
QOL: Quality of life; SF-12: Short Form Health Survey; MCS: mental
component summary for SF-12; PCS: physical component summary for SF-
12; MET: metabolic equivalent; SD: standard deviation; SE: standard error.

Acknowledgements
Financial support for this study was received from the National Cancer
Institute Grant R01 CA109941 and R25 CA 90956.

Author details
1Cancer Research Center of Hawaii, University of Hawaii, (1236 Lauhala
Street), Honolulu, (HI 96813), USA. 2Department of Public Health Studies,
University of Hawaii, (1960 East West Road), Honolulu, (HI 96822), USA.
3Department of Kinesiology and Community Health, University of Illinois -
Champaign Urbana, (906 S. Goodwin Ave), Champaign, (IL 61820), USA.
4Department of Human Nutrition, University of Otago, (33 Union Street),
Dunedin, New Zealand. 5Department of Kinesiology, University of Georgia,
(330 River Road), Athens, (GA 30602), USA.

Authors’ contributions
All of the authors made substantial contributions to the study concept and
design or analysis and interpretation of the data and have reviewed and
approved the final manuscript for submission. Specifically, WC designed the
analysis, analyzed the results, and was the primary author of every section of
the text. ISP aided in the design of the analysis and performed much of the
initial statistical analyses. CRN, RWM, CH, and RKD were instrumental in the
design of the study, and commented on and approved the manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 24 June 2010 Accepted: 22 November 2010
Published: 22 November 2010

References
1. Bize R, Johnson JA, Plotnikoff RC: Physical activity level and health-related

quality of life in the general adult population: a systematic review. Prev
Med 2007, 45:401-415.

2. Friedenreich CM, Orenstein MR: Physical activity and cancer prevention:
etiologic evidence and biological mechanisms. J Nutr 2002,
132:3456S-3464S.

3. Harding AH, Wareham NJ, Bingham SA, Khaw K, Luben R, Welch A,
Forouhi NG: Plasma vitamin C level, fruit and vegetable consumption,
and the risk of new-onset type 2 diabetes mellitus: the European
prospective investigation of cancer–Norfolk prospective study. Arch
Intern Med 2008, 168:1493-1499.

4. Ness AR, Powles JW: Fruit and vegetables, and cardiovascular disease: a
review. Int J Epidemiol 1997, 26:1-13.

5. Peto J: Cancer epidemiology in the last century and the next decade.
Nature 2001, 411:390-395.

6. Barnes P: Physical activity among adults: United States, 2000 and 2005.
Hyattsville, MD: US Department of Heath and Human Services, CDC; 2007.

7. Greene GW, Rossi SR: Stages of change for reducing dietary fat intake
over 18 months. J Am Diet Assoc 1998, 98:529-534, quiz 535-526.

8. Rejeski WJ, Brawley LR, Shumaker SA: Physical activity and health-related
quality of life. Exerc Sport Sci Rev 1996, 24:71-108.

9. Courneya KS, Friedenreich CM: Physical exercise and quality of life
following cancer diagnosis: a literature review. Ann Behav Med 1999,
21:171-179.

10. Pakiz B, Flatt SW, Mills KC, Jordan LJ, Carethers JM, Rock CL: Quality of life
and diet intervention in individuals at risk for recurrence of colorectal
adenomas. Psychooncology 2005, 14:85-93.

11. Toobert DJ, Glasgow RE, Strycker LA, Barrera M Jr, Radcliffe JL, Wander RC,
Bagdade JD: Biologic and quality-of-life outcomes from the

Mediterranean Lifestyle Program: a randomized clinical trial. Diabetes
Care 2003, 26:2288-2293.

12. Plaisted CS, Lin PH, Ard JD, McClure ML, Svetkey LP: The effects of dietary
patterns on quality of life: a substudy of the Dietary Approaches to Stop
Hypertension trial. J Am Diet Assoc 1999, 99:S84-89.

13. Vallis M, Ruggiero L, Greene G, Jones H, Zinman B, Rossi S, Edwards L,
Rossi JS, Prochaska JO: Stages of change for healthy eating in diabetes:
relation to demographic, eating-related, health care utilization, and
psychosocial factors. Diabetes Care 2003, 26:1468-1474.

14. Corle DK, Sharbaugh C, Mateski DJ, Coyne T, Paskett ED, Cahill J, Daston C,
Lanza E, Schatzkin A: Self-rated quality of life measures: effect of change
to a low-fat, high-fiber, fruit and vegetable enriched diet. Ann Behav Med
2001, 23:198-207.

15. Andersen RE, Crespo CJ, Bartlett SJ, Cheskin LJ, Pratt M: Relationship of
physical activity and television watching with body weight and level of
fatness among children: results from the Third National Health and
Nutrition Examination Survey. JAMA 1998, 279:938-942.

16. Salmon J, Bauman A, Crawford D, Timperio A, Owen N: The association
between television viewing and overweight among Australian adults
participating in varying levels of leisure-time physical activity. Int J Obes
Relat Metab Disord 2000, 24:600-606.

17. Dishman RK, Thom NJ, Rooks CR, Motl RW, Horwath C, Nigg CR: Failure of
post-action stages of the transtheoretical model to predict change in
regular physical activity: a multiethnic cohort study. Ann Behav Med 2009,
37:280-293.

18. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE,
Pratt M, Ekelund U, Yngve A, Sallis JF, Oja P: International physical activity
questionnaire: 12-country reliability and validity. Med Sci Sports Exerc
2003, 35:1381-1395.

19. Buckworth J, Nigg C: Physical activity, exercise, and sedentary behavior
in college students. J Am Coll Health 2004, 53:28-34.

20. Dietz WH: The role of lifestyle in health: the epidemiology and
consequences of inactivity. Proc Nutr Soc 1996, 55:829-840.

21. Thompson FE, Subar AF, Smith AF, Midthune D, Radimer KL, Kahle LL,
Kipnis V: Fruit and vegetable assessment: performance of 2 new short
instruments and a food frequency questionnaire. J Am Diet Assoc 2002,
102:1764-1772.

22. Ware JE, Kosinski M: User’s manual for the SF-12v2™ Health Survey. 2007.
23. Kontodimopoulos N, Pappa E, Niakas D, Tountas Y: Validity of SF-12

summary scores in a Greek general population. Health Qual Life Outcomes
2007, 5:55.

24. Martin CK, Church TS, Thompson AM, Earnest CP, Blair SN: Exercise dose
and quality of life: a randomized controlled trial. Arch Intern Med 2009,
169:269-278.

25. Physical Activity Guidelines Advisory Committee: Physical Activity Guidelines
Advisory Committee Report, 2008. Washington, D.C.: U.S. Department of
Health and Human Services, 2008; 2008.

26. Dishman RK, O’Connor PJ: Lessons in exercise neuroloogy: The case of
endorphins. Mental Health and Physical Activity 2009, 2:4-9.

27. Roshanaei-Moghaddam B, Katon WJ, Russo J: The longitudinal effects of
depression on physical activity. Gen Hosp Psychiatry 2009, 31:306-315.

28. Patten SB, Williams JV, Lavorato DH, Eliasziw M: A longitudinal community
study of major depression and physical activity. Gen Hosp Psychiatry 2009,
31:571-575.

doi:10.1186/1479-5868-7-83
Cite this article as: Chai et al.: Associations of quality of life with
physical activity, fruit and vegetable consumption, and physical
inactivity in a free living, multiethnic population in Hawaii: a
longitudinal study. International Journal of Behavioral Nutrition and Physical
Activity 2010 7:83.

Chai et al. International Journal of Behavioral Nutrition and Physical Activity 2010, 7:83
http://www.ijbnpa.org/content/7/1/83

Page 6 of 6

http://www.ncbi.nlm.nih.gov/pubmed/17707498?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17707498?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12421870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12421870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18663161?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18663161?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18663161?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9126498?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9126498?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11357148?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9597025?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9597025?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8744247?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8744247?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10499138?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10499138?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15386785?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15386785?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15386785?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12882850?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12882850?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10450299?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10450299?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10450299?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12716806?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12716806?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12716806?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11495220?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11495220?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9544768?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9544768?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9544768?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9544768?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10849582?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10849582?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10849582?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19727997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19727997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19727997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12900694?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12900694?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15266727?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15266727?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9004327?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9004327?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12487538?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12487538?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17900374?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17900374?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19204218?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19204218?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19555789?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19555789?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19892216?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19892216?dopt=Abstract

	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Participants and procedures
	Measures of physical activity
	Measures of physical inactivity
	Measures of fruit and vegetable intake
	Measures of QOL
	Statistical analysis

	Results
	Discussion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References

