
Vol:.(1234567890)

European Spine Journal (2019) 28:2502–2509
https://doi.org/10.1007/s00586-019-06071-5

1 3

ORIGINAL ARTICLE

Are respiratory disorders risk factors for troublesome low‑back pain? 
A study of a general population cohort in Sweden

E. Rasmussen‑Barr1,2  · C. Magnusson3,4 · M. Nordin5 · E. Skillgate1,6,7

Received: 25 February 2019 / Revised: 17 June 2019 / Accepted: 13 July 2019 / Published online: 19 July 2019 
© The Author(s) 2019

Abstract
Purpose A multi-morbidity perspective of troublesome low back pain (LBP) has been highlighted for example in relation to 
respiratory disorders. Our purpose was to investigate whether respiratory disorders are risk factors for reporting troublesome 
LBP in people with no or occasional LBP at baseline.
Methods This prospective cohort study was based on the Stockholm Public Health Cohort 2006/2010. We included adults 
reporting no or occasional LBP the last 6 months at baseline (n = 17,177). Exposures were self-reported asthma and/or 
Chronic Obstructive Pulmonary Disease (COPD). Outcome was troublesome LBP defined as reporting LBP a couple of 
days per week or more often that restricted work capacity or hindered daily activities to some or to a high degree, the last 
6 months. Binomial regression models were used to calculate risk ratios (RR) with 95% confidence intervals (95% CI).
Results Adjusted results indicate that those suffering from asthma had a risk of troublesome LBP at follow-up (RR 1.29, 
95% CI 0.92–1.81) as do those suffering from COPD (RR 2.0, 95% CI 1.13–3.56). If suffering from asthma and concurrent 
COPD the RR was 3.55 (95% CI 1.58–7.98).
Conclusion Our findings indicate that suffering from asthma and/or COPD increases the risk of developing troublesome 
LBP, which highlights the importance to consider the overall health of people at risk of troublesome LBP and to take the 
multi-morbidity perspective into consideration. Future longitudinal studies are needed to confirm our findings.
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Key points 

[asthma, COPD, disorder, multimorbidity, prognosis] 

1. A multi-morbidity perspective of troublesome low back pain (LBP) 
has been highlighted.  

Suffering from asthma and/or COPD seems to increase the risk for 
developing troublesome LBP. 

It is important to consider the overall health of people at risk for 
troublesome LBP. 

Rasmussen-Barr E, Magnusson C, Nordin MC, Skillgate E (2019) Are respiratory disorders 
risk factors for troublesome low-back pain? A study of a general population cohort in Sweden.
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Take Home Messages

1. People with no or occasional  low-back pain and, suffering from 
asthma and/or COPD seem to have an increased risk to develop 
troublesome low-back pain.

2. The overall health of people at risk for troublesome LBP are 
important to consider.

3. Consider low-back pain from a multi-morbidity perspective.  

Rasmussen-Barr E, Magnusson C, Nordin MC, Skillgate E (2019) Are respiratory disorders 
risk factors for troublesome low-back pain? A study of a general population cohort in Sweden.
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Table II. Associa�ons between suffering from asthma, COPD and asthma/ COPD and  the risk of experiencing at 

least one episode of troublesome LBP. The associa�ons are presented as crude and adjusted risk ra�os (RR) and 

95% confidence intervals (95% CI).

Exposure Exposed 
cases 
(Non-

exposed 
cases)

Crude
RR (95% CI)

Adjusted 
RR (95% CI)

P 

Asthma 35
(442)

1.20
(0.86-1.68)

1.29*
(0.92-1.81)

ns

COPD 11
(466)

2.63
(1.49-4.66)

2.0* 
(1.13-3.56)

0.02

Asthma and COPD 5 
(472)

4.11
(1.82-9.27)

3.55**  
(1.58-7.98) 

0.002

*Adjusted for age, ** Adjusted for age, sleep, and neck pain. ASTHMA =Asthma, COPD=Chronic 

Obstruc�ve Pulmonary Disorder

Keywords Asthma · COPD · Disorder · Multi-morbidity · Prognosis

Background

Low back pain (LBP) is one of the largest health prob-
lems for public healthcare systems all over the world and 
is rated first among 291 disorders with most years lived 
with disability [1–3]. The incidence of LBP is increas-
ing alongside with a growing aging population [3]. The 
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highest prevalence is reported in females and in those aged 
40–80 years [2].

Low back pain has been previously discussed to be an 
own entity and not associated with other disorders [4]. 
The risk of developing LBP is proposed to be affected by 
several factors such as lumbar disk degeneration [5, 6], 
bio-mechanical [7], psychosocial and psychological [8], 
and work-related factors [5]. In addition, other risk fac-
tors, such as life style [9] and genetic influences [7, 10], 
for developing troublesome LBP are reported. Moreover, 
a multi-morbidity perspective of LBP in relation to other 
disorders has been highlighted, for example, in relation 
to osteoarthritis [11] and respiratory disorders (RD) [12]. 
The comorbidity perspective of LBP is relatively under-
investigated even if associations are reported [4, 11]. As 
such, the causality of the disorders is unclear and is sug-
gested as the classic hen and egg situation of which comes 
first. Beeckmans et al. [12] stated that future research is 
needed to determine whether an association between LBP 
and RD is causative or not, to develop troublesome back 
pain.

Several cross-sectional studies report an association 
between disabling LBP and respiratory symptoms [11–13]. 
In 2003, Hestbaek et al. [14] reviewed the literature and 
reported an association between LBP and among others 
RD. A recent review reported associations between LBP 
and RD such as dyspnea and asthma [12]. Further, Hest-
baek et al. [15, 16] did report an association between LBP 
and asthma in a younger cohort suggesting that the sus-
ceptibility for suffering from several disorders at younger 
age might reflect factors that are psychosocial and socio-
economic. In addition to such factors explaining comor-
bidity with LBP, physical factors are suggested. The dia-
phragm and other important breathing muscles may play 
a role in both postural control [17] and in spinal stiffness 
[18]. Among RD, chronic obstructive pulmonary disease 
(COPD) is a chronic condition that leads to a pathologic 
degeneration of the respiratory system [19–21]. Jansen’s 
et al. [22] studied people suffering from COPD and found 
that those with inspiratory muscle weakness showed a 
decreased reliance on back muscle proprioceptive signals 
during a balance task thus resulting in a decreased pos-
tural stability compared to healthy controls. In people with 
asthma hyperventilation is a problem affecting the breath-
ing muscles [23].

As the evidence on the importance of RD to develop 
LBP is sparse, new knowledge may provide insights and 
thus clinical recommendation and management for these 
patients. Our aim was to investigate whether RD reported 
at baseline are risk factors for reporting troublesome 
LBP 4 years later in people with no or occasional LBP 
at baseline.

Methods

Study design

This prospective cohort study is based on the Stockholm 
Public Health Cohort (SPHC), 2006/2010 (n = 25,167), a 
population-based cohort setup by the Stockholm County 
Council to collect information about the factors and conse-
quences of significant contributors to the burden of disease 
[24]. Details of the data collection are reported elsewhere 
[25]. The study was approved by the Regional Ethical 
Review Board in Stockholm, Sweden (2015/1204–32).

Study population

We included adults ( > 18 years old) who answered the 
SPHC survey 2006/ 2010. The inclusion was based on a 
question in the SPHC survey: “During the previous six 
months, have you experienced low back pain?” (“No”, 
“Yes, a couple of days in the last six months”, “Yes, a cou-
ple of days each month, “Yes, a couple of days each week” 
and “Yes, everyday”). We included those who answered 
with either “No” or “Yes, a couple of days last six months” 
at baseline, here defined as no or occasional LBP. Those 
included with missing data on the questions on asthma and 
COPD (n = 176) were excluded from the cohort. Thus, our 
study population was n = 17,177 (Fig. 1).

People who reported LBP more often than occa-
sional LBP at baseline were excluded (n = 7814). Among 
the excluded, 757 (9.7%) reported asthma, 168 (2.2%) 
reported COPD, and 46 (0.6%) reported asthma and COPD 
at baseline.

Baseline questionnaire and exposure

Baseline data were elicited with questions regarding 
demographic characteristics, physical health, psychologi-
cal health, psychosocial factors, socioeconomic factors, 
and lifestyle and social factors. These questions were 
included in the 2006 survey, as reported previously [24].

Exposure

Potential factors of importance for the risk of developing 
troublesome LBP were self-reported asthma and COPD. 
The questions to measure this were: (1) Do you suffer 
from asthma? Answered by no/yes. (2) Do you suffer from 
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chronic obstructive pulmonary disease? Answered by no/
yes.

Potential confounders

Potential confounders were chosen from the baseline ques-
tionnaire guided by knowledge from prior research and by 
clinical considerations [7, 26]. Potential confounders in 
the present study were: age (continuous and dichotomized 
into < 22, 23–31, 32–41 and > 41); sex (men/women); weight 
(kg); height (cm); smoking habits (yes, daily); alcohol con-
sumption (some time during a period of 12 months); neck/
shoulder/arm pain the previous six months (yes; more than 
two days); socioeconomic class (unskilled and semiskilled 
workers, skilled workers, assistant non-manual employee, 
intermediate non-manual employees, employed/self-
employed/professional); main physical workload in the past 
12 months (sedentary, light, moderately heavy, heavy); time 
spent on household work per day (yes > 10 h); economic 
stress based on the question “Did it happen that during the 
past 12 months you ran out of salary/money and had to bor-
row from relatives or friends in order to pay for food or 
rent?” (yes); experience of stress (yes, once/month or more); 
country of birth (Sweden/elsewhere); and leisure physical 

activity level (sedentary < 2 h per week/active ≥ 2 h per 
week); and sleep (h).

Outcome

The outcome was having experienced at least one period 
of troublesome LBP during the past 6 months, asked for 
with questions in the 2010 follow-up survey. Participants 
who answered “yes” to both of the following questions 
were defined as having had experienced troublesome LBP: 
“During the past six months, have you felt pain (at least a 
couple of days per week) in your lower back? If so, have 
these restricted your work capacity or hindered you in daily 
activities to some degree or to a high degree?”.

Statistical analysis

For the analyses of associations between the prognostic fac-
tors and the outcome, binomial regression models were used. 
Results are presented as risk ratios (RR), along with 95% 
confidence intervals (95% CI).

Potential confounding factors were investigated and added 
one at a time to the crude regression model. As described 
by Rothman and Greenland [27], a factor that changed the 

Fig. 1  Inclusion process and 
progress of subjects into the 
study population

Subjects answering SPHC 2006-2010
The Stockholm Public Health Cohort 

n=25 167

Subjects with no or occasional LBP   in 
SPHC 2006
n=17 353

Subjects repor�ng more than occasional LBP 
at baseline SPHC 2006

n= 7814

Subjects with no or occasional LBP in 
SPHC baseline 2006

Repor�ng AST (n= 1139)
Repor�ng COPD (n=162 )

Subjects with missing data on asthma or 
COPD  n= 176

Study popula�on
Subjects with no or occasional LBP in 

SPHC 2006
n=17177 
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crude RR by 10% or more was considered a confounder and 
was entered into the final model.

Results

Our study population reporting that they had had LBP no 
or a few days the last 6 months at baseline (n = 17,177) 
was derived from a dataset from the SPHC 2006/2010 
(n = 25,167). Among people reporting asthma in 2006 
(n = 1139), 35 persons (3%) reported troublesome LBP in 
2010 and among persons reporting COPD at baseline 2006 
(n = 162), 11 persons (7%) reported troublesome LBP in 
2010. For those suffering from both asthma and COPD 
at baseline (n = 37), 5 (27%) reported troublesome LBP 
in 2010. Fifty-four percent (n = 9224) of the cohort were 
women, and 45% of all (n = 7792) were aged > 41 years. 
Mean age of the cohort was 49 (SD 16) years and for those 
suffering from asthma 45 (SD16) years or for COPD 46 
(SD10) years. The demographics of the study population 
stratified by those who suffered from asthma and COPD at 
baseline are presented in Table 1.

After adjusting for confounding, suffering from asthma 
and/or COPD at baseline was associated with reporting 
troublesome LBP experienced during the 6 months prior to 
follow-up in 2010 (Table 2). Age emerged as a confounder 
for the analyses of asthma and COPD, respectively. For 
those suffering from both asthma and COPD, age, sleep, 
and neck/shoulder/arm pain were confounders and included 
in the adjusted analysis. Adjusted results indicate that those 
suffering from asthma at baseline have an increased risk 
to experience troublesome LBP at follow-up RR 1.29 (95% 
CI 0.92–1.81) as do those suffering from COPD with a risk 
of RR 2.0 (95% CI 1.13–3.56). If they suffer from asthma 
and COPD, the risk was RR 3.55 (95% CI 1.58–7.98).

Discussion

Our aim was to study whether asthma or/and COPD are risk 
factors for reporting at least one episode of troublesome LBP 
4 years later among people reporting no or only a few days 
of LBP during the last 6 months at baseline. Our findings 
show that those suffering from asthma or COPD at baseline 
had a higher risk to experience troublesome LBP at follow-
up 4 years later. The risk of developing troublesome LBP in 
those with both asthma and COPD was high, but the number 
of exposed cases was low, despite the large study popula-
tion. Our findings concur with a recent review concluding 
a significant correlation between the presence of LBP and 
RD such as dyspnea, asthma, different forms of allergy, and 
respiratory infections [12]. Contradictory to our findings, 
Beeckmans et al. [12] did not find an association between 

LBP and COPD, while our findings indicate a risk of devel-
oping troublesome LBP among those suffering from COPD. 
COPD is a disorder that is highly debilitating, and asthma is 
previously reported to have an impact on health-related qual-
ity of life [19, 21, 28]. The findings from Beeckmans et al. 
[12] are however based on mostly cross-sectional studies, 
while our results followed a population cohort prospectively.

To the best of our knowledge, and aligning with our study 
findings, there are only two previous studies investigating 
the association between LBP and RD over time [29]. Smith 
et al. [29] investigated women in a retrospective design and 
reported that those with respiratory problems developed 
LBP over time and vice versa. The cohort was also investi-
gated for incontinence and gastrointestinal problems making 
the perspective of comorbidity even wider and suggesting a 
possible common basis for several coexisting dysfunctions 
[29]. In addition, Hestbaek et al. [15] in a prospective cohort 
found that young people reporting asthma had a greater risk 
of reporting persistent LBP 8 years later indicating a comor-
bidity (12). Apart from the aforementioned studies, the inter-
relationship between LBP and RD to date has mostly been 
investigated in cross-sectional designs suggesting that the 
causal associations cannot be decided [11–13]. Since the 
proportion of older people is increasing in the population, 
the study of multi-morbidity of physical disorders is impor-
tant, in order to decrease personal suffering and the socio-
economic costs and to increase quality of life [30].

Several neurophysiological reasons behind the inter-rela-
tionship between LBP and RD have been discussed. The 
diaphragm muscle is reported to play an important role in 
the muscular respiratory system and in addition a key role in 
spinal stability [17, 29, 31]. About two decades ago, Hodges 
and Gandevia [17] suggested that changes in the intra-
abdominal pressure due to poor activation of the diaphragm 
was related to spinal stiffness. Bordoni et al. [19] discussed 
the association between a poor functioning diaphragm and 
COPD reporting that the diaphragm loses its function to 
contribute to the intra-abdominal pressure in COPD, thus 
impacting on the spinal stiffness or spinal posture. For those 
suffering from asthma, the physical mechanism seems to 
be similar as due to the presence of expiratory flow limita-
tion and exercise-induced bronchoconstriction, thus making 
dynamic lung hyperinflation common [23].

Another possible explanation taking the multi-morbidity 
perspective into consideration is the association between 
a sedentary life style, RD and pain. People suffering from 
COPD reportedly have a lower daily activity level compared 
to healthy [32]. A recent study investigating comorbidity 
in chronic disorders with a sedentary behavior, in addition, 
reported that LBP, asthma, and chronic lung disease have 
been found to have an association with disability, mobility, 
and with chronic back and joint pain [33]. In our analyses, 
we tested for several confounders including a sedentary 
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lifestyle, which, however, did not emerge as a confounding 
factor.

Hestbaek et al. [14] proposed in 2003 that LBP is not to 
be seen as an own specific entity. This implies that several 
disorders or symptoms co-associate and might even have 
the same basis of its occurrence even if the reason for this 

is not yet fully understood. To better understand the inter-
relationship, potential modifiers or mediators are needed to 
clarify underlying mechanisms. In the management of peo-
ple suffering from LBP, possible comorbidity and factors 
impacting on these such as psychosocial and socioeconomic 
factors therefore need to be taken into consideration when 

Table 1  Baseline demographic and psychosocial characteristics of the study population (n = 17,177) and among those suffering from asthma 
(n = 1139) and COPD (n = 162)

* Socioeconomic class: based on occupation and education
ǂ Economic stress (Did it happen that during the past 12 months you ran out of salary/money and had to borrow from relatives and friends to pay 
for food or rent)

All (n = 17,177) Asthma (n = 1139) COPD (n = 162)

n % n % n %

Age (yr)
Age (yr) < 22 666 4 70 6 - -
Age (yr) 23–31 2107 12 204 18 - -
Age (yr) 32–40 6612 38 447 39 14 9
Age (yr) > 41 7792 45 418 37 148 91
Sex
Men 7953 46 469 41 85 52
Women 9224 54 670 59 77 48
Height (cm), mean (SD) 173 (11) 172 (9) 172 (9)
Weight (kg), mean (SD) 74 (15) 74 (14) 73 (17)
Country of birth
Sweden 14,761 86 992 87 134 83
Elsewhere 2416 14 147 13 28 17
Socioeconomic class*
Unskilled and semiskilled workers 2019 13 150 15 21 15
Skilled workers 1655 11 126 12 26 18
Assistant non-manual employees 2340 15 163 16 25 17
Intermediate non-manual employees 4230 27 281 27 37 26
Employed/self-employed professionals, civil servants and executives 3976 25 231 22 23 16
Self-employed (other than professionals) 1448 9 80 8 12 8
Sleep (hours)
0–4 h 132 1 14 1 6 4
5–7 h 11,315 67 784 70 91 57
 > 7 h 5523 32 329 29 62 39
Work load
Sedentary 5299 43 322 39 18 40
Light 3670 30 263 32 11 24
Moderately heavy 2410 20 173 21 11 24
Heavy 804 7 65 8 4 9
Experience of stress (yes, once/month or more) 12,560 74 897 79 102 64
Economic stress (yes)ǂ 1911 11 192 17 18 11
Household work > 10 h/week 5432 39 377 38 21 35
Comorbidity Neck/arm pain ( > 2 days during last 6 months 4219 25 336 30 46 29
Smoking habits (daily) 1954 11 142 13 45 28
Alcohol (yes, sometime during last 12 months) 9801 65 651 66 75 55
Leisure physical activity level
Sedentary < 2 h/week 1447 9 113 10 28 18
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targeting preventive or rehabilitative interventions such as 
exercise and education for example.

Strengths and limitations

A strength of the present study is its prospective design in 
a general population in which the exposures asthma and 
COPD were measured at baseline and prior to outcome. Sev-
eral potential confounders were considered: among others 
weight, height, smoking, sedentary life style, working con-
dition, and physical activity level, factors that might be of 
importance in the association between RD and LBP. In our 
analyses, only age confounded the association between LBP, 
asthma, and COPD and was thus included in the adjusted 
analyses. Even so, we cannot rule out the risk of unmeasured 
or residual confounding such as medication, ethnicity, life 
style, and psychological distress, in addition to the misclas-
sification of confounding.

A limitation to the present study is that RD were meas-
ured with a single question, which may lead to a misclas-
sification of the exposure. However, since we have no reason 
to believe that a potential misclassification of the exposure 
is related to the outcome in a prospective cohort study, the 
most probable effect would be a dilution of the true associa-
tion between the exposures and the outcome. Another limita-
tion might be the low power in our analyses as we had few 
exposed cases at the follow-up especially for those suffering 
from asthma and COPD. Even so, our findings indicate a risk 
of people exposed to asthma and COPD to develop trouble-
some LBP at follow-up.

The response rate from baseline 2006 to follow-up 2010 
was 73%, and therefore, there is in addition a risk of selec-
tion bias. For people reporting asthma at baseline, there 
was an equal part who answered and did not answer the 
2010 follow-up survey. For COPD, the percentage of those 
who did not answer the 2010 follow-up were proportionally 
higher compared to those not answering meaning that there 
might be an underestimated risk of developing troublesome 
LBP in our study. The generalizability of our results extends 
only to cohorts considered comparable to ours.

Conclusion

Our findings based on the Stockholm Public Health Cohort 
indicate that suffering from asthma and/or COPD increase 
the risk of developing troublesome LBP in the long term, 
which highlights the importance to consider the overall 
health of people suffering from LBP, and to take the multi-
morbidity perspective into consideration. Future longitudinal 
studies are needed to confirm our findings.
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