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Abstract
Two systematic reviews concluded that there was limited evidence to support an association between physical activity and sedentary
behavior and developing low back pain (LBP). The aim of this study was to examine the associations of physical activity and television
viewing time with LBP intensity and disability in community-based adults.
Five thousand fifty-eight participants (44%men) of theAustralianDiabetes,Obesity andLifestyle Study hadphysical activity and television

viewing timemeasured in 1999 to 2000, 2004 to 2005, and 2011 to 2012, and LBP intensity and disability assessed in 2013 to 2014 using
the Chronic Pain GradeQuestionnaire. Multinomial logistic regressions were used to estimate the odds ratio for LBP intensity and disability
associated with physical activity and television viewing time. Analyses were adjusted for age, education, smoking, dietary guideline index
score, bodymass index, andmental component summary score. To test whether associations of physical activity or television viewing time
with LBP intensity and disability were modified by sex, obesity, or age, interactions were tested using the likelihood ratio test.
As gender modified the associations between physical activity and television viewing time and LBP disability (P=0.05), men andwomen

wereexaminedseparately.A total of 81.7%menand82.1%womenhadLBP.Mostmen (63.6%)andwomen (60.2%)had low intensityLBP
with fewer having high intensity LBP (18.1%men, 21.5%women).Most participants hadnoLBPdisability (74.5%men, 71.8%women)with
the remainder reporting low (15.8%men,15.3%women)orhigh (9.7%men,12.9%women)LBPdisability. Insufficientphysical activity (<2.5
hours/week) was not associated with LBP intensity or disability. High television viewing time (≥2 hours/day) was associated with greater
prevalence of LBP disability in women (low disability OR 1.35, 95% CI 1.04–1.73; high disability OR 1.29, 95% CI 1.01–1.72).
Although it needs to be confirmed in RCTs our findings suggest that targeting time spent watching television and possibly

other prolonged sedentary behaviorsmay have the potential to reduce LBPdisability in community-based adults, particularly inwomen.

Abbreviations:AusDiab = The Australian Diabetes, Obesity and Lifestyle study, BMI = body mass index, CI = confidence interval,
CPGQ = Chronic Pain Grade Questionnaire, LBP = low back pain, MCS =mental health component summary, SF-36 = The Short
form 36, YLDs = years lived with disability.
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1. Introduction and more physical activity time than those who were not sent the

2.3. Physical activity and television viewing time
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Low back pain (LBP) contributes the highest years lived with
disability (YLDs) among 291 conditions in the Global Burden of
Disease 2010 study, resulting in 83 million YLDs, an increase of
42.6% since 1990.[1] One in 10 people suffer from LBP
worldwide at any point in time,[1,2] and 70% to 85% of people
have an LBP episode at some time in their life.[2] This has an
enormous negative economic impact on individuals, families,
communities, industries, and governments.[2] Understanding the
etiology and risk factors for LBP is important in reducing the
significant burden of this condition. In an effort to achieve this,
epidemiological studies have examined a number of factors,
including demographic (age and gender), obesity, and lifestyle
factors (physical activity[3] and sedentary lifestyle).[4] The role of
lifestyle factors on LBP has become a particular area of
importance as they can be modified.
A systematic review examined the relationship between

physical activity and LBP in 10 studies: 3 in adults and 7 in
school children. It was concluded that the relationship between
physical activity and LBP was too heterogeneous to reach any
conclusion.[3] On a closer examination, the results of the included
studies were conflicting. Some studies showed beneficial effects of
physical activity,[5–8] whereas others showed no effect[9,10] or
even a detrimental effect.[11–13] A further 2 studies[14,15] have
reported a U-shaped relationship between physical activity and
LBP. Television viewing is one of the most common leisure-time
behaviors that involves prolonged sitting in the domestic
setting.[16,17] As most people are engaged in watching television
when they are not sleeping and are at home,[17,18] it reflects a
broader pattern of sedentary behavior. Greater television viewing
time has been associated with a number of health problems, such
as obesity, the metabolic syndrome, and adverse cardiometabolic
biomarker changes in adults independent of their physical
activity levels.[19–21] Prolonged sitting could be a risk factor for
developing LBP by increasing load on the spines.[22,23] However,
a systematic review concluded that there was limited evidence to
support an association between sedentary behavior alone and
developing LBP in 2009.[4] Of the 15 included studies, 3 studies
examined television viewing[24–26] with only 1 study examining
an adult population.[24] Furthermore, none of these studies
examined both television viewing time and physical activity.
Thus the aim of this study was to examine the associations of
physical activity and television viewing time with LBP intensity
and LBP disability in community-based adults.
2. Methods

2.4. Low back pain intensity and disability
2.1. Study participants

The Australian Diabetes, Obesity and Lifestyle (AusDiab) Study
is a national, population-based cohort study of 11,247 people, of
age 25 years or older, recruited by a stratified cluster sampling
method during 1999 to 2000.[27] AusDiab participants were
followed up during 2004 to 2005 and then again in 2011 to 2012.
Of the 11,247 participants, 3472 were excluded as they were
ineligible for further contact (requested no further contact,
deceased, too ill, or living in high-care nursing facility). In the
back pain sub-study, 7775 participants were sent the back pain
questionnaire between February 2013 and October 2014, of
whom 5058 responded (response rate 65.1%, Fig. 1). The
participants who were sent the questionnaire and who responded
were younger, more educated, had a higher socioeconomic status,
lower body mass index (BMI), and less television viewing time
2

questionnaire or who did not respond (Supplementary Tables 1, 2
and 3, http://links.lww.com/MD/B53). The initial AusDiab study
was approved by the International Diabetes Institute Ethics
Committee and the Monash University Human Research Ethics
Committee.[27] The back pain substudy was approved by the
Alfred Hospital Ethics Committee. All participants gave written
informed consent.

2.2. Demographic, lifestyle factors, anthropometric and
clinical measurement

Demographic and lifestyle data, including date of birth, gender,
education, smoking, dietary guideline index score, were collected
in 1999 to 2000 by trained interviewers using standardized
questionnaires.[27] The Short form 36, a self-administered
questionnaire capable of producing the mental health component
summary (MCS) scores was used to asses mental health quality of
life.[28] Height was measured to the nearest 0.5 cm without shoes
using a stadiometer. Weight was measured without shoes and in
light clothing to the nearest 0.1 kg using a mechanical beam
balance. BMI was calculated. Blood pressure was measured with
Dinamap/mercury sphygmomanometer.[27] HbA1c was mea-
sured by Boronate affinity high performance liquid chromatog-
raphy and serum total cholesterol measured by enzymatic
method.[27]
Physical activity was assessed using the Active Australia Survey,
which predominantly assesses leisure-time physical activity at
baseline during 1999 to 2000, first follow-up during 2004 to
2005, and second follow-up during 2011 to 2012.[19,29] Total
physical activity represents the sum of time spent in walking (if
continuous and 10 minutes or more), other moderate intensity
activities, and vigorous intensity activity. Consistent with other
international guidelines, the current Australian public health
physical activity guidelines define insufficiently active if people
report none or some moderate- or vigorous-intensity physical
activity but <150 minutes per week, or sufficiently active if
people report 150 minutes or more activity at a moderate- or
vigorous-intensity level per week.[29] Total time spent watching
television in the previous 7 days was reported at baseline, first
follow-up during 2004 to 2005, and second follow-up during
2011 to 2012.[17] This did not include time when the television
was switched on but other activities were being undertaken
concurrently. Two categories of television viewing time (<2 and
≥2 hours/day) were created based on previously identified
associations with glucose metabolism,[19] retinal vascular
caliber,[30] and mortality.[17] Both measures have shown
acceptable precision: intraclass correlation coefficient 0.59,
95% confidence interval (CI) 0.52–0.65 for physical activi-
ty[29,31] and intraclass correlation coefficient 0.82, 95% CI
0.75–0.87 for television viewing.[16,30] These measures have
provided a reliable and valid estimate of physical activity and
television viewing time in adults (criterion validity 0.3,
representing reasonable correlation).[16,30]
The self-administered Chronic Pain Grade Questionnaire
(CPGQ) was used to assess self-reported LBP intensity and
disability over the past 6 months (Supplementary material 4,
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http://links.lww.com/MD/B54). The CPGQ is a reliable and valid analyses were performed using Stata 13.0 SE (StataCorp LP,

3. Results

BASELINE STUDY
(1999-2000) all body 
measurement done

n=11,247

SECOND FOLLOW-UP
(2011-2) all body measurement 

done
A�ended follow-up and included in 

n=6,384

3, 472 excluded as they were 
ineligible for further contact

Sent invita�on to a�end follow-
up and Back pain sub-study

n=7,775

2,717 did not respond

BACK PAIN STUDY
Par�cipants responded and 

included in the analysis (2013-4)
n=5,058

FIRST FOLLOW-UP
(2004-5) all body measurement 

done
n=6,537

Figure 1. Flow diagram of recruited participants.
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instrument of LBP for use in population surveys.[32–34] The
questionnaire includes 7 questions from which a pain intensity
score (0–100) and disability points score (0–6) were calculated.
Based on the pain intensity score, the severity of LBPwas grouped
as no pain (=0), low pain intensity (<50), and high pain intensity
(≥50).[32–34] Similarly, based in the disability points score, LBP
disability was grouped as no disability (=0), low disability (<3),
and high disability (≥3).[32–34]
2.5. Statistical analysis
Multinomial logistic regression models were used to estimate the
odds ratio (OR) for LBP intensity and disability associated with
physical activity and television viewing time. The persistence of
physical activity and television viewing time was measured
between baseline and first follow-up during 2004 to 2005.
Physical activity time and television viewing time were examined
as dichotomous variables and coadjusted in multivariate models.
Two regression models were constructed: model 1 was adjusted
for age, education, smoking status, dietary guideline index score,
and BMI; model 2 was further adjusted for MCS score. To test
whether associations of physical activity or television viewing
time with LBP intensity and disability were modified by sex,
obesity, or age, interactions were fitted, and tested using the
likelihood ratio test. Analysis were repeated on participants who
did not have bodily pain at baseline (n=3961). All statistical
3

College Station, TX).
The characteristics of the participants are presented in Table 1. As
gender modified the associations between physical activity and
television viewing time and disability due to LBP (P=0.05), men
and women were examined separately. Most men and women
had low intensity LBP with a lower proportion having high
intensity LBP. LBP disability was less common. Both men and
women with high intensity LBP or high LBP disability were more
likely to be older, less educated, current smokers, with higher
BMI and lower MCS score, less physically active and watched
television for longer periods. The correlation between physical
activity and television viewing was negligible (r=�0.015, P=
0.28). Almost 74% of people had a similar pattern of physical
activity (r=�0.74 P= <0.001) and 70% of people had a similar
pattern of television viewing (r=�0.70 P= <0.001) at baseline
and at first follow-up.
Table 2 shows the association of LBP intensity with baseline

physical activity and television viewing time. After adjusted for
confounders, neither physical activity nor television viewing
timewas significantly associatedwith LBP intensity, in eithermen
or women. The association of LBP disability with physical
activity and television viewing time is shown in Table 3. Neither
physical activity nor television viewing time was significantly

http://links.lww.com/MD/B54
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associated with low or high LBP disability in men. In women, Our study found an association between a common sedentary

Table 1

Characteristics of participants based on levels of LBP intensity and disability.

Back pain intensity

Men (n=2197) Women (n=2777)

No LBP Low intensity High intensity No LBP Low intensity High intensity

No., % 403 (18.3) 1397 (63.6) 397 (18.1) 497 (17.9) 1682 (60.6) 598 (21.5)
Age at baseline, y 49.5 (11.7) 48.1 (10.9) 51.2 (11.7) 48.2 (10.7) 46.8 (10.8) 51.1 (12.0)
University degree, n (%) 148 (36.9) 513 (37.0) 76 (19.3) 206 (41.7) 662 (39.6) 150 (25.3)
Current smoker, n (%) 54 (13.5) 170 (12.5) 72 (18.3) 35 (7.3) 187 (11.2) 110 (18.8)
BMI, kg/m2 26.5 (4.2) 27.2 (4.0) 27.8 (4.1) 25.5 (5.0) 26.2 (5.3) 27.9 (6.1)
Dietary guideline index score 83.2 (14.1) 81.1 (13.3) 81.2 (13.7) 88.0 (14.0) 87.0 (13.5) 87.0 (14.6)
Mental component score (SF-36) 51.0 (8.8) 49.4 (9.3) 47.8 (10.5) 51.0 (8.3) 48.4 (9.8) 45.4 (11.5)
Physical activity (h/wk) 5.9 (6.5) 5.6 (6.2) 5.3 (6.1) 4.1 (4.7) 4.1 (5.0) 3.8 (4.7)
Television viewing time (h/day) 1.7 (1.2) 1.8 (1.2) 2.0 (1.3) 1.5 (1.1) 1.6 (1.2) 1.8 (1.5)

Back pain disability

Men (n=1888) Women (n=2298)

No disability Low disability High disability No disability Low disability High disability

No., % 1406 (74.5) 298 (15.8) 184 (9.7) 1650 (71.8) 352 (15.3) 296 (12.9)
Age at baseline, y 47.4 (10.8) 47.7 (10.9) 52.1 (11.1) 45.8 (10.5) 47.8 (11.9) 51.0 (10.7)
University degree, n (%) 548 (39.2) 101 (34.0) 26 (14.4) 696 (42.5) 132 (37.9) 72 (24.5)
Current smoker, n (%) 163 (11.8) 45 (15.4) 47 (26.1) 172 (10.6) 52 (15.2) 61 (21.2)
BMI, kg/m2 26.9 (4.0) 27.2 (3.7) 28.4 (5.0) 25.8 (5.1) 27.2 (5.9) 28.8 (6.2)
Dietary guideline index score 81.5 (14.3) 80.3 (14.2) 81.9 (13.4) 87.0 (13.9) 86.6 (14.0) 88.0 (13.7)
Mental component score (SF-36) 49.9 (8.8) 47.7 (10.7) 47.3 (11.0) 48.8 (9.4) 46.7 (10.5) 45.5 (12.1)
Physical activity (h/wk) 5.6 (6.3) 5.2 (5.7) 5.3 (6.4) 4.1 (4.9) 3.8 (4.8) 3.7 (4.7)
Television viewing time (h/day) 1.8 (1.2) 1.8 (1.3) 2.0 (1.3) 1.5 (1.1) 1.7 (1.3) 2.0 (1.6)

BMI=body mass index, LBP= low back pain, SF-36=Short Form 36.
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high television viewing time was associated with increased
prevalence of low LBP disability (OR 1.35, 95% CI 1.04–1.73)
and high LBP disability (OR 1.29, 95% CI 1.01–1.72), with
no significant association observed for physical activity.
Furthermore, in this longitudinal study we performed subgroup
analysis excluding those experiencing moderate to very severe
bodily pain at baseline and observed similar associations (data
not shown).
4. Discussion

4

High levels of television viewing were associated with increased
prevalence of disability due to LBP in women, independent of
physical activity levels. No other significant associations were
evident.
The evidence for the association between physical activity and

LBP is contradictory as concluded by a systematic review.[3] The 4
studies of adult populations included in this review were all cross-
sectional in nature and reported inconsistent results.[8,12,14,15] One
study consisting of participants aged 18 to 23 years, 45 to 50 years,
and 70 to 75 years showed that physical activity was negatively
associated with LBP.[8] In contrast, another study found that
participants who were suffering from LBP often experienced a
lower physical activity during leisure time.[12] Two other studies
found a U-shaped relationship between physical activity and
LBP.[14,15] In contrast,we foundno significant associationbetween
physical activity and LBP intensity or disability. Although 2
previous studies measured LBP by asking a single question
“whether the participants had back pain in the last
12 months,”[8,12] our study assessed LBP intensity and disability
using a valid and reliable instrument. Furthermore, our study
measured physical activity approximately 15 years before the
assessment of LBP.
behavior, television viewing, and disability due to LBP in women,
irrespective of their physical activity level. Our finding that higher
television viewing is a risk factor for LBP is supported by other
studies that have shown a higher prevalence of LBP among those
whose daily activities involve prolonged sitting.[35–38] Although a
systematic review concluded that sedentary behavior by itself is
not associated with LBP,[4] only 1 study included in this review
examined the relationship between television viewing and LBP in
the general population,[24] and the methods used to collect
television viewing data and assess the severity of LBP were not
adequately described.[24] This is important as LBP intensity and
disability differ in terms of the severity.
Data from Australia, the United Kingdom, and the United

States suggest that apart from sleeping, many adults spend a large
proportion of their domestic time watching television, which
typically involves prolonged sitting.[17,20] Our findings indicate
that there is an increased risk of LBP for those who watch
television for at least 2 hours per day. This finding is important
from a public health perspective, because recent estimates
indicate that in 2009 about 80% of households around the
world owned a television,[39] and the average television viewing
time was approximately 3 hours in Australia and the United
Kingdom and was up to 8 hours in the United States in 2007.[17]

In our study of a community-based population, 44% of men and
37% women watched television for at least 2 hours per day.
There are a number of potential explanations for this finding.

Prolonged sitting might impact directly on lumbar spine
structures and muscles. For example, previous studies showed
that disc height and spine stiffness at the L4 to L5 level change
after prolonged sitting without intermittent breaks.[22,23] Another
cross-sectional study of 72 community-based healthy volunteers
showed that physical inactivity was associated with narrower
lumbar intervertebral discs, high fat content of paraspinal
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muscles, and LBP intensity and disability.[40] The association the current study may not be generalizable to the whole
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between LBP and sedentary behavior or prolonged sitting
captured by television viewing might also be mediated by the
effect of obesity and body composition on the lumbar spine.
Several observational studies with objective measures of
sedentary time that include television viewing time have reported
associations of total sedentary time with body composition,
obesity, and adiposity.[17,41–44] It has been shown that obesity is
associated with reduced disc height[45] and increased fat mass is
associated with LBP.[34,46] In this study, however, we have
adjusted for BMI. It might be argued that increased television
viewing is a measure of reduced physical activity However,
physical activity and television viewing are poorly correlated in
the AusDiab cohort[19] and in other large cohorts such as the
Nurses’ Health Study.[47] In our study, the association between
television viewing time and LBP disability was independent of
physical activity.
Although we observed an association between television

viewing time and LBP disability in women, no such association
was observed in men. This might be partly due to our method for
assessing sitting time which focused on television viewing. With
increasing use of computers, time using a computer has been
included in more recent studies. In our study, information on
television viewing was collected in 1999 to 2000 when use of
computers was not as widespread as television viewing in this age
group. There is also no evidence for a significant difference in
factors associated with sedentary behavior between men and
women of this age. Gender differences have been noted in
previous AusDiab research for the association of television
viewing time with cardiometabolic biomarkers[19] and retinal
venular caliber.[30] For the cardiometabolic biomarkers, the
relationship was stronger in women than in men,[19] whereas for
retinal vascular caliber, a positive association was observed in
men but not in women.[30] Consistent with previous studies,[19,30]

our study showed that men were more physically active and
watched slightly more television than women. The gender
differences in the association of television viewing and LBP we
observed are consistent with the finding that a high amount of
sitting was associated with “consultation for LBP” and
“reporting LBP” in girls, but not in boys.[11] Similarly another
study showed a gender difference in pain levels, with women
suffering from higher levels of LBP than men.[48] The gender
difference may be due to difference in back structure in men and
women including muscle distribution, pelvic posture, and lumber
spine.[49,50] Recent research has shown a gender difference in
postural alignments, specifically when examining back muscles,
spine and pelvis postures, during prolonged sitting.[49] This
postural difference exposes men and women to different loading
patterns that may lead to different gender-specific injury
pathways and pain.[49]

There are several limitations. A single sedentary behavior,
television viewing, was assessed in our study, although it has been
shown to be a reasonable proxy measure of the overall sedentary
behavior pattern.[18] Television viewing time was self-reported,
and no data on other sitting activities, such as working on
computer, were collected. However, the information on televi-
sion viewing was collected in 1999 to 2000 when leisure-time use
of computers was not very prevalent. This may have led to
nondifferential misclassification of prolonged sitting and is likely
to have resulted in an underestimation of the strength of
associations. Furthermore, participants who responded to the
chronic pain grade questionnaire had better health than those
who did not respond to the questionnaire. Although the cohort in
population of Australia, these results are generalizable to a
younger and healthier population. This is of significance as these
people are active and in the workforce. It is possible for residual
confounding that other unmeasured or unknown factors may
have accounted for the associations. Reverse causality, whereby
suffering from LBP at study induction may have been responsible
for elevated television viewing time, cannot be ruled out.
However, television viewing time and physical activity was
measured during 1999 to 2000 and LBPwas measured in 2013 to
2014. Strengths of our study include the recruitment of
participants generally representative of Australian population,
the large sample size and wide age range of the cohort, and use of
a validated measure of LBP intensity and disability.
Our findings indicate that high levels of television viewing, a

marker of sedentary behavior, is associated with an increased risk
of LBP disability in women but not in men. Insufficient physical
activity was not associated with LBP intensity or disability in
either men or women. Although it needs to be confirmed in RCTs,
our findings suggest that time spent watching television and
possibly other prolonged sedentary behaviors including sitting in
front of computers should be targeted to prevent LBP disability,
particularly in women.

Acknowledgments

The AusDiab study cocoordinated by the Baker IDI Heart and
Diabetes Institute, gratefully acknowledges the support and
assistance given by B Atkins, E Barr, A Cameron, S Chadban, M
de Courten, D Dunstan, S Murray, N Owen, S Tanamas, T
Welborn, P Zimmet, and all of the study participants.

References

[1] Vos T, Flaxman AD, NaghaviM, et al. Years lived with disability (YLDs)
for 1160 sequelae of 289 diseases and injuries 1990-2010: a systematic
analysis for the Global Burden of Disease Study 2010. Lancet
2013;380:2163–96.

[2] Hoy D, March L, Brooks P, et al. The global burden of low back pain:
estimates from the Global Burden of Disease 2010 study. AnnRheumDis
2014;73:968–74.

[3] Sitthipornvorakul E, Janwantanakul P, Purepong N, et al. The
association between physical activity and neck and low back pain: a
systematic review. Eur Spine J 2011;20:677–89.

[4] Chen SM, Liu MF, Cook J, et al. Sedentary lifestyle as a risk factor for
low back pain: a systematic review. Int Arch Occup Environ Health
2009;82:797–806.

[5] WedderkoppN, Kjaer P, Hestbaek L, et al. High-level physical activity in
childhood seems to protect against low back pain in early adolescence.
Spine J 2009;9:134–41.

[6] Mikkelsson LO, Nupponen H, Kaprio J, et al. Adolescent flexibility,
endurance strength, and physical activity as predictors of adult tension
neck, low back pain, and knee injury: a 25 year follow up study. Br J
Sports Med 2006;40:107–13.

[7] Sjolie AN. Associations between activities and low back pain in
adolescents. Scand J Med Sci Sports 2004;14:352–9.

[8] Brown WJ, Mishra G, Lee C, et al. Leisure time physical activity in
Australian women: relationship with well being and symptoms. Res Q
Exerc Sport 2000;71:206–16.

[9] Diepenmaat AC, van der Wal MF, de Vet HC, et al. Neck/shoulder,
lowback, andarmpain in relation to computeruse, physical activity, stress,
and depression among Dutch adolescents. Pediatrics 2006;117: 412–6.

[10] Wedderkopp N, Leboeuf-Yde C, Bo Andersen L, et al. Back pain in
children: no association with objectively measured level of physical
activity. Spine 2003;28:2019–24.

[11] Auvinen J, Tammelin T, Taimela S, et al. Associations of physical activity
and inactivity with low back pain in adolescents. Scand J Med Sci Sports
2008;18:188–94.

[12] Bjorck-van Dijken C, Fjellman-Wiklund A, Hildingsson C. Low back
pain, lifestyle factors and physical activity: a population based-study.
J Rehabil Med 2008;40:864–9.



[13] Kujala UM, Taimela S, Viljanen T. Leisure physical activity and various [32] Von Korff M, Ormel J, Keefe FJ, et al. Grading the severity of chronic

Hussain et al. Medicine (2016) 95:25 www.medicine.com
pain symptoms among adolescents. Br J Sports Med 1999;33:325–8.
[14] Heneweer H, Vanhees L, Picavet HS. Physical activity and low back pain:

a U-shaped relation? Pain 2009;143:21–5.
[15] Kayihan G. Relationship between daily physical activity level and low

back pain in young, female desk-job workers. Int J Occup Med Environ
Health 2014;27:863–70.

[16] Salmon J, Owen N, Crawford D, et al. Physical activity and sedentary
behavior: a population-based study of barriers, enjoyment, and
preference. Health Psychol 2003;22:178–88.

[17] Dunstan DW, Barr EL, Healy GN, et al. Television viewing time and
mortality: the Australian Diabetes, Obesity and Lifestyle Study
(AusDiab). Circulation 2010;121:384–91.

[18] Clark BK, Healy GN, Winkler EA, et al. Relationship of television time
with accelerometer-derived sedentary time: NHANES. Med Sci Sports
Exerc 2011;43:822–8.

[19] Dunstan DW, Salmon J, Owen N, et al. Physical activity and television
viewing in relation to risk of undiagnosed abnormal glucose metabolism
in adults. Diabetes Care 2004;27:2603–9.

[20] Schmid D, Leitzmann MF. Television viewing and time spent sedentary
in relation to cancer risk: a meta-analysis. J Natl Cancer Inst 2014;106:
pii: dju098.

[21] Grontved A, Hu FB. Television viewing and risk of type 2 diabetes,
cardiovascular disease, and all-cause mortality: a meta-analysis. JAMA
2011;305:2448–55.

[22] Beach TA, Parkinson RJ, Stothart JP, et al. Effects of prolonged sitting on
the passive flexion stiffness of the in vivo lumbar spine. Spine J
2005;5:145–54.

[23] Billy GG, Lemieux SK, Chow MX. Changes in lumbar disk morphology
associated with prolonged sitting assessed by magnetic resonance
imaging. PM R 2014;6:790–5.

[24] Croft PR, Papageorgiou AC, Thomas E, et al. Short-term physical risk
factors for new episodes of low back pain. Prospective evidence from the
South Manchester Back Pain Study. Spine 1999;24:1556–61.

[25] Sjolie AN. Persistence and change in nonspecific low back pain among
adolescents: a 3-year prospective study. Spine 2004;29:2452–7.

[26] Jones GT, Watson KD, Silman AJ, et al. Predictors of low back pain in
British schoolchildren: a population-based prospective cohort study.
Pediatrics 2003;111:822–8.

[27] Dunstan DW, Zimmet PZ, Welborn TA, et al. The Australian Diabetes,
Obesity and Lifestyle Study (AusDiab)—methods and response rates.
Diabetes Res Clin Pract 2002;57:119–29.

[28] Ware JEJr, Sherbourne CD. The MOS 36-item short-form health survey
(SF-36). I. Conceptual framework and item selection. Med Care
1992;30:473–83.

[29] Nikander R, Gagnon C, Dunstan DW, et al. Frequent walking, but not
total physical activity, is associated with increased fracture incidence: a
5-year follow-up of an Australian population-based prospective study
(AusDiab). J Bone Miner Res 2011;26:1638–47.

[30] Anuradha S, Dunstan DW, Healy GN, et al. Physical activity, television
viewing time, and retinal vascular caliber. Med Sci Sports Exerc
2011;43:280–6.

[31] Brown WJ, Trost SG, Bauman A, et al. Test-retest reliability of four
physical activity measures used in population surveys. J Sci Med Sport
2004;7:205–15.
7

pain. Pain 1992;50:133–49.
[33] Smith BH, Penny KI, Purves AM, et al. The Chronic Pain Grade

questionnaire: validation and reliability in postal research. Pain
1997;71:141–7.

[34] Urquhart DM, Berry P,Wluka AE, et al. 2011 Young Investigator Award
winner: increased fat mass is associated with high levels of low back pain
intensity and disability. Spine 2011;36:1320–5.

[35] Mohseni Bandpei MA, Ehsani F, Behtash H, et al. Occupational low
back pain in primary and high school teachers: prevalence and associated
factors. J Manipulative Physiol Ther 2014;37:702–8.

[36] Morl F, Bradl I. Lumbar posture and muscular activity while sitting
during office work. J Electromyogr Kinesiol 2013;23:362–8.

[37] Bener A, Dafeeah EE, Alnaqbi K. Prevalence and correlates of low back
pain in primary care: what are the contributing factors in a rapidly
developing country. Asian Spine J 2014;8:227–36.

[38] Yue P, Liu F, Li L. Neck/shoulder pain and low back pain among school
teachers in China, prevalence and risk factors. BMC Public Health
2012;12:789.

[39] Organization for Economic Co-Operative andDevelopmentCompetition
Issues in Television and Broadcasting 2013. Paris, France:OECD; 2013.

[40] TeichtahlAJ,UrquhartDM,WangY, et al. Physical inactivity is associated
with narrower lumbar intervertebral discs, high fat content of paraspinal
muscles and low back pain and disability. Arthritis Res Ther 2015;17:114.

[41] Healy GN, Wijndaele K, Dunstan DW, et al. Objectively measured
sedentary time, physical activity, and metabolic risk: the Australian
Diabetes, Obesity and Lifestyle Study (AusDiab). Diabetes Care
2008;31:369–71.

[42] Warburton DE, Nicol CW, Bredin SS. Health benefits of physical
activity: the evidence. CMAJ 2006;174:801–9.

[43] Gianoudis J, Bailey CA, Daly RM. Associations between sedentary
behaviour and body composition, muscle function and sarcopenia in
community-dwelling older adults. Osteoporos Int 2015;26:571–9.

[44] Ghosh A, Bhagat M. Association of television viewing time with central
obesity status in rural Asian Indian women: Santiniketan women study.
Am J Hum Biol 2014;26:427–30.

[45] Urquhart DM, Kurniadi I, Triangto K, et al. Obesity is associated with
reduced disc height in the lumbar spine but not at the lumbosacral
junction. Spine 2014;39:E962–6.

[46] Brady SR, Mamuaya BB, Cicuttini F, et al. Body composition is
associated with multisite lower body musculoskeletal pain in a
community-based study. J Pain 2015;16:700–6.

[47] Hu FB, Li TY, Colditz GA, et al. Television watching and other sedentary
behaviors in relation to risk of obesity and type 2 diabetes mellitus in
women. JAMA 2003;289:1785–91.

[48] Peterson CK, Humphreys BK, Hodler J, et al. Gender differences in pain
levels before and after treatment: a prospective outcomes study on 3,900
Swiss patients with musculoskeletal complaints. BMC Musculoskelet
Disord 2012;13:241.

[49] Dunk NM, Callaghan JP. Gender-based differences in postural responses
to seated exposures. Clin Biomech (Bristol, Avon) 2005;20:1101–10.

[50] Mannion AF, Dumas GA, Cooper RG, et al. Muscle fibre size and type
distribution in thoracic and lumbar regions of erector spinae in healthy
subjects without low back pain: normal values and sex differences. J Anat
1997;190:505–13.

http://www.medicine.com

	Associations between television viewing and physical activity and low back pain in community-based adults
	1 Introduction
	2 Methods
	2.1 Study participants
	2.2 Demographic, lifestyle factors, anthropometric and clinical measurement
	2.3 Physical activity and television viewing time
	2.4 Low back pain intensity and disability
	2.5 Statistical analysis

	3 Results
	4 Discussion
	Acknowledgments
	References


