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Abstract

Purpose To investigate the association between symptom

severity and physical activity participation in people with

acute non-specific low back pain (LBP).

Methods The sample included a total of 999 patients who

presented to primary care with an acute episode of low

back pain. Symptom severity, in terms of activity limitation

and severity of pain; and physical activity participation

before (habitual) and after pain onset were assessed using

self-report questionnaires. All participants were inter-

viewed within 14 days of pain onset.

Results At interview most of the participants (87.5 %)

reported having moderate to extreme activity limitation due

to back pain. There was a significant decrease in physical

activity participation after pain onset (mean difference:

-176 min, 95 % CI 327–400; p \ 0.0001) but no associ-

ation between habitual or change in physical activity par-

ticipation and symptom severity was observed (p [ 0.21).

Conclusion Pain onset causes a significant and immediate

decrease in physical activity participation, but this change

does not seem to be associated with symptom severity.

Keywords Physical activity � Acute pain � Low back

pain � Activity limitation

Introduction

Low back pain (LBP) is one of the most prevalent mus-

culoskeletal complaints globally and one that demands the

significant public resources [1]. Recent evidence suggests

that LBP is the leading cause of disability in the world [2].

Around 80 % of the population experience at least one

episode of LBP during their lifetime and even though most

people report some improvement after treatment, recur-

rences are common and may be responsible for develop-

ment of substantial activity limitation [3].

It is widely recognized that adequate physical activity

provides important health benefits, including reducing the

risk of heart disease, metabolic syndromes, type 2 diabetes,

some types of cancers and early mortality [4]. There is

growing acknowledgement that physical activity also

improves mental well-being, increases quality of life and of

sleep, reduces stress levels, and improves social and

functional health, both in the general population and in

people with health conditions such as LBP [4].

However, most of the current research exploring the

association between physical activity participation and

clinical outcomes in people with LBP excludes patients

with acute symptoms, focusing on chronic pain [5, 6].
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Published studies also often lack information on pre-epi-

sode levels of physical activity participation, with the

emphasis being on activity levels after the onset of pain [7,

8]. Moreover, important study design limitations such as

high risk of recall bias due to long time lag between

assessment of physical activity and recall period [5, 9] and

small sample sizes [6, 9, 10] preclude robust conclusions

on the matter.

The aim of the present study was to investigate the

association between habitual physical activity and severity

of pain and activity limitation in patients seeking primary

care for acute onset back pain. As data on physical activity

before and after the onset of pain in these patients were

collected, we also assessed the association between change

in physical activity participation before and after pain

onset, and symptom severity.

This study aims to investigate:

1. The association between symptom severity, in terms of

severity of pain and activity limitation and habitual

physical activity (i.e. participation before pain onset).

2. If participation in physical activity changes after the

onset of pain, and if so whether changes in physical

activity are associated with symptom severity.

Methods

Participants and interview

Data for the current study were sourced from the ‘‘TRIG-

GERS for Low Back Pain’’ study. The study was approved by

the Human Research Ethics Committee of the University of

Sydney (protocol number 05-2011/13742). Detailed descrip-

tion of the study methods can be found elsewhere [11].

Participants were recruited by over 300 primary care

practitioners (physiotherapists, general practitioners, chi-

ropractors) in New South Wales, Australia. Consecutive

patients seeking care for a new episode of acute non-spe-

cific LBP at the recruiting practices were invited to par-

ticipate. A new episode of LBP was defined as an episode

preceded by a period of at least 1 month without pain, or

care seeking for back pain [12].

To be eligible for inclusion in the study participants

needed to: (1) be at least 18 years old (2) comprehend

spoken English; (3) have a primary complaint of pain in the

area between the 12th rib and buttock crease; (4) have pain

of at least moderate severity during the first 24 h of the

episode; (5) have presented for treatment within 7 days

from pain onset; and (6) have not been diagnosed with any

serious spinal pathology (e.g. metastatic, inflammatory or

infective diseases of spine, cauda equina syndrome, spinal

fracture).

Data collection

Each participant was interviewed over the phone with a

standard questionnaire within 7 days of presentation to

their health care provider (i.e. participants were inter-

viewed within 14 days of pain onset). The questionnaire

was used to collect basic demographic information (i.e.

body mass index, age, gender and work status), as well as

clinical data. Clinical data included duration of current

episode, number of previous episodes, severity of back pain

and activity limitation in the first 24 h of the episode.

Severity of pain and activity limitation were measured

using an adaptation of items 7 and 8 of the SF-36 [13] by

replacing the original wording ‘‘bodily pain’’ with ‘‘back

pain’’ and changing the original period of time from

‘‘during the past 4 weeks’’ to ‘‘the first 24 h’’ (i.e. ‘‘How

much back pain have you had during the first 24 h of this

episode?’’, for pain severity and ‘‘In the first 24 h of this

episode, how much did back pain interfere with your nor-

mal work (including both work outside the home and house

work)?’’ for activity limitation).

Data on physical activity participation were collected

using the Active Australia Questionnaire [14]. Activity

related to two time points was measured: the week of the

interview and the week prior to the onset of back pain.

This was possible as all participants in the original case-

crossover study (TRIGGERS) needed to name the day

and time of their pain onset to allow the definition of case

and control windows. Data on physical activity partici-

pation for the week before the commencement of pain

were considered habitual physical activity. Total time

spent in physical activity, by each participant, was cal-

culated by summing the time spent in walking, moderate

and vigorous activity. The Active Australia Survey [14]

advocates that total physical activity time should be cal-

culated by summing the time spent in walking and

moderate activity and twice the time spent in vigorous

activity as vigorous activity is more intense and confers

greater health benefits than the other types. Therefore,

total physical activity time per week was calculated by

doubling week vigorous activity time. Sensitivity analyses

were also conducted, however, by considering the

observed vigorous activity time (i.e. not doubled) in the

total time calculation.

Statistical analysis

Demographic data were reported as counts and percentages

or means with standard deviations. Body Mass Index

(BMI) data were collapsed into groups according to the

World Health Organization (WHO) standards: not over-

weight or obese (BMI \ 24.99); overweight (BMI [ 25

and \29.99); and obese (BMI [ 30) [15].
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Separate regression analyses were conducted for the

outcomes of habitual physical activity participation, and

change in physical activity participation. Univariate asso-

ciations between severity of back pain or activity limitation

and physical activity participation were calculated using

ordinal logistic regression. To assess the relationship

between severity of pain or activity limitation and changes

in physical activity participation, we used the % change

from habitual activity levels (change in participation/

habitual participation)*100.

Multivariate models were also constructed separately for

each outcome, where models were adjusted for the poten-

tial confounders age, gender and BMI.

Difference between total minutes of participation in

physical activity before and after the onset of pain was

assessed using the Wilcoxon-Mann–Whitney test for

non-parametric samples. All analyses were performed

using STATA12 and level of significance was set at

p \ 0.05.

Results

From the 1,639 screened patients, 999 patients provided

data for the analyses. General descriptive characteristics of

the study sample are presented in Table 1. The population

consisted of slightly more men (54.2 %) than women and

nearly 50 % of the sample was aged between 35 and

54 years old, with a mean age of 44.5 years (SD 13.6).

More than half of the study sample was considered over-

weight or obese (56 %) and the majority were currently

employed (83.6 %).

The sample had high levels of activity limitation and

pain severity, e.g. 87.5 % of the sample reported moderate

or greater activity limitation due to LBP and approximately

60 % reported having severe or very severe back pain.

High levels of physical activity participation were also

reported by the included sample with the median time spent

doing any type of physical activity being 360 min per week

before pain onset and180 min per week after pain onset

(Table 1). The most commonly reported physical activity

type was walking, with the mean of 282 min and a median

of 180 min spent walking per week.

Association between symptom severity and habitual

physical activity participation

Univariate regression analyses showed no association

between habitual physical activity participation and

symptom severity. Likewise, when physical activity was

adjusted for the possible confounders age, gender and BMI,

no association with symptom severity was observed

(Table 2).

Physical activity participation changes after the onset

of pain, and the association with symptom severity

A significant mean decrease in physical activity partici-

pation was observed after onset of pain (z = -10.485;

p \ 0.0001). The median of 360 min (IQR: 215) reported

before onset, decreased to 180 min (IQR: 388) post pain

episode. However, no associations between change in

physical activity participation and symptom severity were

observed in the regression analyses (Table 2).

Sensitivity analysis

Sensitivity analyses were conducted considering total time

participating in physical activity as the sum of observed

time in light, moderate and vigorous activity (i.e. not

doubling vigorous activity). The total mean time partici-

pating in physical activity the week before pain onset for

the cohort was 449 min (SD: 544); and 307 min (SD: 459)

Table 1 Descriptive data

Sample characteristics (n = 999)

Gender—males (n, %) 541 (54.2)

Age (mean, SD) 44.5 (13.6)

BMI groups (n, %)a

Not overweight/obese 438 (43.8)

Overweight 374 (37.4)

Obese 185 (18.5)

Missing 2 (0.02)

Work status (n, %)

Employed 836 (83.6)

Unemployed 163 (16.3)

LBP characteristics (mean, SD)

Number of previous episodes of LBP 5.8 (13.9)

Number of days with current pain 4.9 (2.7)

Severity of back pain (n, %)

Moderate 373 (37.3)

Severe 494 (49.4)

Very severe 132 (13.2)

Activity limitation

Not at all 21 (2.1)

A little bit 101 (10.1)

Moderate 248 (24.8)

Quite a bit 389 (38.9)

Extreme 238 (23.8)

Total physical activity participation, in minutes per week [mean (SD)/

median (IQR)]

Pre episode (habitual) 540 (675)/360 (215)

Post episode 363 (584)/180 (388)

IQR interquartile range
a Data of two participants not included (no data available on weight

in questionnaire)
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after pain onset. This represents a decrease in activity time

per week of 142 min (SD: 328). Results of regression

analyses including observed time in physical activity only

are presented in the ‘‘Appendix’’. No difference in the

association between habitual physical activity and symp-

tom severity was observed in the sensitivity analyses. A

significant association between change in physical activity

after pain onset and pain severity was observed in the

sensitivity analysis (coefficient: -0.0008; 95 % CI -0.001

to -0.0004; p: 0.05), however the regression coefficient

was too small to be of clinical significance. No further

associations were observed in the sensitivity analyses.

Discussion

The main findings of this study show that symptom severity is

not associated with physical activity participation in people

seeking primary care for an acute episode of LBP. These

results were consistent regardless of whether physical activity

was assessed before the onset of pain, i.e. habitual physical

activity, or in terms of change in participation before and after

onset. Our findings also confirm that patients experience a

rapid decrease in physical activity participation after the onset

of an acute and sudden episode of LBP.

Most previous studies have mainly focused on physical

activity participation measured after pain onset [7, 8, 16].

Results of two recently published literature reviews show

that physical activity participation during an episode of

back pain, or change in physical activity participation after

pain onset are not associated with LBP outcomes, such as

pain intensity [17] and activity limitation [17, 18] in people

with acute and nonspecific LBP respectively. However,

studies focusing on habitual physical activity participation

show inconsistent results and emphasize the need of further

high-quality research on the theme [16, 19]. We believe the

current study presents robust evidence confirming that

habitual physical activity participation and back pain

symptom severity are not associated.

The immediate and significant decrease in physical

activity participation after the pain onset observed in our

study was expected [20] and consistent with previous data.

Verbunt et al. [9] have demonstrated in 123 patients with

sub-acute low back pain, no association between disability

and physical activity participation post pain onset, when

physical activity was measured using an accelerometer. The

authors have however, shown that disability seems to be

correlated with the patient’s perception of decline in physical

activity participation, and this relationship is mediated by

fear avoidance and fear of injury behaviours. Our results are

based on a considerably larger sample of acute, sudden onset,

low back pain patients and support these findings as we have

demonstrated that a decline in self-reported participation in

physical activity is not driven by symptom severity at pain

onset which limits patient’s ability to engage in activity, but

rather is likely to be attributed to fear of movement behav-

iours. It is important, however, that this decline is addressed

in early stages of the patient’s management as recent evi-

dence suggests that patients’ perceived decline in physical

activity participation after pain onset can predict a decrease

in participation over 1 year [20].

Our sample was very active when compared to the

Australian population, with a mean participation in general

physical activity of 449 min (SD: 544) per week, double

that shown in the 1999 National Physical Activity Survey

for the Australian population (total mean time of partici-

pation in general physical activity of 233 min per week)

[21]. This discrepancy seems to be driven by differences in

time spent in all types of activity between the two cohorts,

although walking has shown the main. For instance,

whereas the survey has shown that Australians spend in

general 114 min spent walking per week, our cohort has

reported spending double that time in walking activities per

week (i.e. 284 min/week). Likewise, our cohort has

Table 2 Regression

coefficients (95 % confidence

intervals) for the association

between pain severity, activity

limitation, and physical activity

participation

* Significant p value (p \ 0.05)

Pain severity Activity limitation

Univariate regression analysis

Habitual physical activity 0.0001 (-0.00007 to 0.0003) 0.00002 (-0.0001 to 0.0002)

Change in physical activity 0.09 (-0.033 to 0.21) -0.006 (-0.09 to 0.077)

Multivariate analysis

Habitual physical activity 0.00009 (-0.00007 to 0.00026) 0.00001 (-0.00014 to 0.00017)

Age 0.003 (-0.005 to 0.012) 0.002 (-0.006 to 0.010)

Gender -0.09 (-0.33 to 0.14) 0.02 (-0.28 to 1.32)

BMI 0.02 (-0.002 to 0.043) -0.02 (-0.051 to 0.006)

Change in physical activity 0.09 (-0.034 to 0.21) -0.005 (-0.09 to 0.08)

Age 0.0015 (-0.008 to 0.011) 0.002 (-0.007 to 0.011)

Gender -0.10 (-0.35 to 0.15) 0.044 (-0.19 to 0.28)

BMI 0.018 (-0.006 to 0.041) -0.031 (-0.06 to -0.008)*
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reported spending, in general, twice as much time in

moderate and vigorous physical activity if compared to the

Australian population: whereas the Australian population

reports participating in 54 min/week in moderate activity

and 65 min/week in vigorous activity, our sample has

provided a mean of 74 min/week in moderate physical

activity and 91 min in vigorous activity. It is possible that

this reflects a better-educated, more health literate sample,

who purposely are more engaged in light exercise for

health benefits. Alternately it may be that walking time has

been overestimated in our sample. A further hypothesis is

that the advent of public campaigns promoting physical

activity participation in Australia in the past 15 years have

led to an increase in these. Increase in regular walking is a

trend previously observed in the population of New South

Wales, Australia [22], contributing, therefore, more to the

achievement of total physical activity than moderate or

vigorous activity [23].

It is important to remember that our sample show

varying degrees of activity limitation, age groups and

levels of BMI, factors that all can affect physical activity

participation patterns [24] In our analyses BMI was the

only potential confounder with a significant association in

the multivariate models. The descriptive data also showed

that the sample contained a high proportion of people

considered overweight or obese (55.9 %). The nature and

strength of the relationships between physical activity

levels, pain report and obesity remains at this stage unclear.

Our results should be viewed in the context of some

study limitations. Firstly, recall bias is not to be disre-

garded, even if reduced by using a short recall period. The

selected questions to assess severity of pain and disability

were related to the first 24 h of the episode of pain, and

therefore could have been influenced by recall bias.

Moreover, over and underestimation of self-reported

measure of physical activity have both been reported in the

literature and may have influenced our findings [25]. Sec-

ondly, activity limitation was only assessed using one

question derived from the SF-36 questionnaire (item 8)

previously cited, it is unlikely that encompasses all

domains of activity limitation associated with back pain. It

is possible that other activity limitation domains hold

important associations with physical activity participation

in this population. Finally, we have only included partici-

pants with LBP of at least moderate intensity, thus results

may not be generalizable to less severe patients. Never-

theless, only 11.9 % of potentially eligible participants

were excluded from the study based on their levels of pain,

suggesting that our sample is likely to be representative of

patients seeking care for an acute episode of LBP since.

Conclusion

Pain onset causes a significant and immediate decrease in

physical activity participation however this change is not

associated with acute LBP symptom severity in terms of

pain and activity limitation. Moreover, habitual physical

activity participation itself is not associated to with

symptom severity in a new episode of LBP.
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Appendix

See Table 3.

Table 3 Sensitivity analyses of

regression coefficients (95 %

confidence intervals) for the

association between pain

severity, activity limitation, and

physical activity participation

(considering total time

participating in physical activity

not doubling vigorous activity)

* Significant p value (p \ 0.05)

Pain severity Activity limitation

Univariate regression analysis

Habitual physical activity 0.000002 (-0.0002 to 0.0002) 0.00003 (-0.00009 to 0.00001)

Change in physical activity -0.0008 (-0.0005 to -0.0003) 0.00003 (-0.0002 to 0.0002)

Multivariate analysis

Habitual physical activity 0.00002 (-0.0002 to 0.0002) 0.00003 (-0.00008 to 0.0001)

Age -0.004 (-0.01 to 0.004) 0.001 (-0.003 to 0.005)

Gender 0.45 (0.18 to 0.72)* 0.001 (-0.12 to 0.12)

BMI 0.04 (0.01 to 0.06)* -0.015 (-0.027 to -0.003)*

Change in physical activity -0.0001 (-0.0005 to 0.0002) 0.00002 (-0.0001 to 0.0002)

Age -0.004 (-0.01 to 0.004) 0.001 (-0.003 to 0.005)

Gender 0.45 (0.18 to 0.72)* -0.02 (-0.13 to 0.12)

BMI 0.04 (0.01 to 0.06)* -0.015 (-0.027 to -0.003)*
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