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Summary Low back pain (LBP) is a widely prevalent
chronic pain disorder associated with a high burden
on individuals and society. In the subjective perception of patients with LBP, probably the most important health outcomes associated with LBP are those
that effect everyday performance. Such outcomes include reduction in activities of daily living (ADL), in
work ability (WA), and in sexual function. This narrative review aimed to (1) examine the association
between LBP and the three mentioned outcomes of
everyday performance, (2) to explain possible mediating factors promoting these associations, and (3) to
discuss possible implications for treatment and rehabilitation. Studies have shown that LBP can generate
anxiety of movement leading to movement avoidance
(fear-avoidance beliefs), which may lead to deconditioning and further increasing problems with ADL, WA
and decreasing sexual function. Furthermore, common mental disorders, such as depression, anxiety,
and stress-related disorders, which also often co-occur with LBP can lead to adverse effects on everyday
performance and vice versa, can be the consequence
of such problems and aggravate LBP. Although there
is no universally accepted treatment modality that
fits every patient with LBP, physical training, comprehensive patient education, and workplace or home
modifications have been shown to be able to interrupt the mutual influence between LBP and the described mediating factors, and have a beneficial effect
on ADL, WA, and sexual function. For this, a multidisciplinary approach is necessary which includes
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multiprofessional care teams, participation of the patients, and involvement of different settings, such as
workplace, home, and physical training facilities.
Keywords Low back pain · Everyday functioning ·
Activities of daily living · Work ability · Sexual
function

Introduction
Low back pain (LBP) is one of the most prevalent conditions worldwide, with the results of the Global Burden of Disease (GBD) study in 2010 reporting a global
point prevalence of 9.4% [1]. The World Health Organization further reported that up to 70% of the population in industrialized countries will experience nonspecific LBP (i.e. without a confirmed pathoanatomical cause as opposed to specific LBP that may be
linked to intervertebral disc damage, such as herniation or fractures, vertebral infections, cancer including
bony metastases and spondylarthritis [2]) in their lifetime [3]; however, there is increasing evidence showing that LBP prevalence is also increasing in the developing world [4]. The prevalence of LBP seems to
increase with age, with the peak being between the
ages of 35 and 55 years [3]. LBP has a strong tendency to become chronic [5] and is among the most
commonly reported localizations for chronic pain issues, with some reports showing global prevalences of
almost 20% in people aged between 20 and 59 years
[6]. The results of the Austrian Health Interview Study,
showed that 25% of respondents in this nationally representative survey reported chronic pain in any body
site and the 1-year period prevalence of chronic LBP
was 10% of the adult population [7]. Moreover, studies of epidemiological monitoring of LBP in the USA
have reported a rising trend across age groups and in
both men and women [8, 9].
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A broad variety of factors are involved in the development of LBP and often limited effects in treatment
lead to LBP being associated with very many detrimental health outcomes, such as disability and overall limited mobility, poorer self-reported health, lower
quality of life and depression as well as more workplace absenteeism [3, 10]. These issues as well as the
growing prevalence put LBP as a major public health
problem, associated with increasing costs for social
systems. Results of a recent Austrian study looking
into societal costs linked to chronic pain issues reported overall annual costs of 10,191 Euros per patient, with inpatient rehabilitation, and out-of-pocket
costs being identified as the two most expensive costs
factors, the latter being also the conclusion of a 2008
Austrian study [11, 12].
Patients with LBP often report issues with routine
functioning and participating in daily activities, with
impairments in interpersonal relations and community life being especially important for patients with
LBP. An Austrian study reported that in patients with
chronic LBP the strongest association with health satisfaction was not needing medical treatment to function in daily life. In men with chronic LBP additionally
satisfaction with sex life and satisfaction with work capacity strongly determined health satisfaction, while
in women such a determining factor was satisfaction
with living conditions [13]. This suggests that functional independence, work ability and sexual function
are essential and probably the most important health
outcomes of people with LBP in their own perception.
Aging, however, may also affect personal physical and
psychological resources, changing the importance of
these functions during the life span.
With the apparent growing public health issues
connected to LBP and the growing number of publications, often with conflicting results, this study
aimed to summarize the current knowledge on functional performance in people with LBP through its
influence on activities of daily living, work ability and
sexual function in a narrative review. Furthermore,
it was the aim to reveal and discuss potential factors
mediating the association between LBP and those
three measures of everyday performance.

Methods
We conducted a narrative review to provide an
overview of the topic. Both authors independently
searched two databases (Google Scholar and PubMed).
We screened for functional performance including activities of daily living, work ability and sexual function
and the associations with LBP. Furthermore, we reviewed the reference lists of included articles. It was
of interest to see to what degree LBP influences the
three outcomes of everyday performance that were
of interest: (1) associations of LBP on activities of
daily living, (2) influence of LBP on workability and
(3) effects of LBP on sexual function.

Results
Associations between LBP and activities of daily
living
Activities of daily living (ADL) are various functional
activities that may range from basic ones, such as
walking or bending, to more complex activities (also
called instrumental activities of daily living, IADL),
such as cooking, bathing or getting dressed, in other
words activities which enable independent living [14,
15]. There seems to be a consensus across studies that
LBP is associated with problems in ADL. An Austrian
study in the general population aged 65 years and over
found a clear association between LBP and problems
in ADL with an odds ratio (OR) 2.01 (95% confidence
interval, CI 1.57–2.57) and IADL with OR 2.17 (95% CI
1.82–2.59), adjusted for sociodemographic, lifestyle
and health-related parameters. Another Austrian
cross-sectional study of older adults with and without
osteoporosis, osteoarthritis and chronic back pain
using a nationally representative dataset reported
that doing heavy housework, bending or kneeling,
climbing stairs up and down without walking aids
and walking 500 m without a walking aid were the
most problematic ADLs in all groups [16]. Interestingly, people with chronic LBP reported a much larger
number of problematic ADLs compared to those with
other musculoskeletal diseases or without them [16].
A Thail cohort study (N = 42,785; 80% aged between
30 and 50 years) showed that 30% of the cohort participants reported LBP, where approximately 6% of the
cohort reported difficulties in bending, 3.1% had difficulties in walking a 100 m, 2.2% could not climb stairs,
and a further 2.9% had problems when dressing. This
longitudinal cohort study reported a time-dependent
increasing gradient in the functional limitation across
all activities [17]. This study provided interesting
results not only due to its longitudinal design but
also gave insights into the LBP problems occurring
in middle income level countries, which are seldom
presented in research [4]. As mentioned in the introduction, the high prevalence of LBP is a known public
health issue in industrialized countries [3]; however,
longitudinal studies investigating LBP as a disability
factor are rare. Some studies however, showed that
LBP is an independent factor that worsens the selfreported disability level and makes ADL much harder
for people who are already living with disabilities. For
example, results from the Women’s Health and Aging
Study (n = 1002) showed that 42% of older women
with disability reported LBP. After multivariate adjustments, women with severe back pain were 3–4 times
more likely to report difficulties with light housework
or shopping as well as having an increased likelihood
of issues with various mobility tasks [18]. Results of
this study need to be interpreted in the light of the
study participants, namely older women (30% of participants older than 85 years) who were already living
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with a serious disability. Similar results came from
a cohort of patients living with rheumatoid arthritis
(RA). In a study population of 281 patients with RA,
53.4% reported LBP over a 6-month period. Those
patients who reported experiencing LBP presented
with significantly higher disability in ADL compared
to RA patients without LBP. This study found a moderate effect of LBP, which was enough to demonstrate
a clinical relevance of LBP comorbidity in this patient group [19]. Some studies looked into patient
groups with an objectively confirmed etiology of reported LPB. A Turkish study investigated differences
in ADL in patients with LBP resulting from lumbar
disc herniation between those who received conservative treatment and those who underwent surgery.
Prior to treatment they found that patients in both
groups reported similar issues, mostly problems with
prolonged standing, lifting weights and socializing.
At follow-up (3 months following treatment) there
seemed to be no differences in ADL that the patients
had problems with; however, it is important to note
that the patients who received conservative treatment
reported worsening in terms of experienced pain [20].
These results need to be interpreted with caution
as the study did not report on surgical or conservative treatment protocols, post-surgery complications,
physiotherapy or occupational therapy that the study
patients underwent.
Studies of both the general population as well as
populations of patients with other chronic illnesses
or disabilities reach a consensus that LBP causes
problems in functional capacity and performing ADL
[21–23]. The reason for this association may be in
the deconditioning syndrome (complex process of
physiological changes due to periods of inactivity
[24]), which has been reported in substantial numbers of patients with chronic LBP issues [25–27].
Furthermore, LBP and ADL deficits do not only occur together very often. If chronic pain and ADL
deficits coincide, they work synergistically towards
an adverse outcome. Subjects affected by both ADL
deficits and chronic pain showed a strong synergistic
effect towards health care utilization. This means that
healthcare utilization was much higher than could
be expected from the mere addition of the health
care utilization due to ADL deficits plus health care
utilization due to chronic pain [28].

Association between LBP and work ability
The LBP is the most recurrent of all chronic conditions experienced by the working population and is
one of the leading causes of disability and absence at
work associated with high socioeconomic impact. As
mentioned in the introduction, LBP is associated with
very high costs, with indirect costs (which include loss
of productivity or loss of working days) representing
more than two thirds of the total costs [29]. The results
of two US national surveys showed that more than 100
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million working days are lost each year due to LBP [30,
31]. In Austria musculoskeletal problems accounted
for the highest number of sick leave days in 2017, with
LBP being one of the most commonly reported problems [11, 32]. One of the reasons why LBP has a strong
influence on working ability and loss of productivity
is the high prevalence in adulthood during the most
economically productive ages (30–60 years) [3, 33].
Epidemiological analyses point to several work-related activities (lifting or pushing weights, vibration
exposure, various ergonomic issues) that may be the
cause of LBP or at least increase the risk for recurrence [34, 35]. This leads to increased disability, absenteeism and employee turnover. Therefore, not surprisingly, LBP ranks among the most expensive medical conditions [33]. The LBP seems to be very prevalent among healthcare workers, with the 1-year prevalence being reported between 45% and 77%, which is
more compared to other occupations [36].
A study by Nordstoga et al. of 165 patients with
non-specific LBP seeking primary physiotherapy reported that higher work ability was associated with
less disability, less pain and higher quality of life [37].
Increased psychological distress caused by LBP and
the number of pain sites were associated with higher
disability, more pain, and lower quality of life. After 3 months follow-up improvements in work ability
showed significant associations with improvement in
disability, pain and quality of life [37]. These results
support the notion that improving the patients’ ability to work will have farther reaching and overall effects on multiple health outcomes. Interestingly, the
same study reported that reduced psychological distress was only associated with improvements in pain
but not work ability. Another study from Nordstoga
et al. further showed that fear of pain reoccurrence
leads to avoidance of certain movements, called fearavoidance beliefs (FAB), which were associated with
both levels of reported disability and work ability [38].
Moreover, a Finnish cross-sectional study of 219 female healthcare workers with non-specific LBP investigating pain level, physical functioning and ability to
work reported that the strongest associations of better work ability were lower work-induced lumbar exertion, better perceived work recovery, lower depression
and lower work-related FABs [39].
Interesting results come from a Japanese study by
Tsuboi et al. that looked into the associations between
presenteeism and FAB among workers with LBP providing care for old people [40]. Presenteeism is the
opposite of a more well-known concept of absenteeism and may be defined as workers being on the
job but because of illness or other medical conditions,
not fully functioning [41]. Interestingly, presenteeism
is also associated with higher socioeconomic burden
with some studies reporting the costs being 2–5 times
higher and losses of productivity being 2–3 times
higher than those associated with absenteeism [42].
A recent Japanese study reported the costs of absen-
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teeism of US$520 and presenteeism at US$3055 per
patient per year [43]. The adjusted model of this
study showed that higher scores of kinesophobia (fear
of movement) resulting from LBP were associated
with higher presenteeism and there were significant
associations between kinesophobia scores and all the
work ability subscales (e.g. time management, mental
interpersonal demands, physical demands and output
demands).

Association between LBP and sexual function
Sexual function and sexuality have an effect on patients’ overall quality of life; however, questions regarding sex, sexual function or practices are often
overlooked by researchers and practitioners but also
patients and study participants [44, 45]. For example, an Australian study found that nearly half of
the respondents using the Oswestry Disability Index,
a widely used instrument for assessing chronic LBP,
did not complete the section specific to sex life [46].
The study reported that there are widespread anecdotal beliefs that questions on sex life are inaccurately
answered and that the mere presence of a question on
sexuality may repel some participants from filling it
out; however, this was not found to be accurate in this
study and other studies that reported an overall response rate to sexuality questions of 97%. The study
also found that those participants who responded
to the question on sexuality did so accurately [46];
however, studies remain scarce in this respect.
An Austrian study, carried out within the framework
of regular health check-ups in supposedly healthy
people, found subjects who reported sexual dissatisfaction had a threefold higher chance of being affected by joint and muscle pain in men and a 2.64
times higher chance in women [47]. An early Swedish
study (published in 1981) in 35 male and 25 female
participants investigated various sexual outcomes and
chronic back pain [48]. Almost half of both male and
female participants reported an overall reduction in
intercourse with 37% of men reporting a decrease in
erections and 23% of men and 28% of women reporting a decrease in the frequency of orgasms. Coital
positions also changed in frequency before and after
the onset of LBP in both groups. Half of the male
respondents and 80% of women named fatigue as
a reason that prevents them fully enjoying sex. Overall, 54% of men and 52% of women felt the general
satisfaction with sex decreased after the onset of LBP.
The authors hypothesized about the underlying effect
of depression as a common psychiatric comorbidity
of LBP but also that painful muscle hypertonia may
be a result of somatic conversion [48]. Results of this
study were confirmed in subsequent studies that consistently showed reduction in sex frequency following
LBP as well as more or worsening pain as a result of
coitus as well as discomfort and problems in finding
the appropriate sexual position [49–52]. Results from

a more recent Iranian study comparing 702 men and
women with LBP with 888 healthy controls showed
that the prevalence of sexual issues in female patients
with chronic LBP was 71.1% while 36.8% of women
without LBP had corresponding results. Erectile dysfunction was reported by 59.5% of men with LBP,
compared to 24.5% in healthy men [52]. Better sexual
functioning in both males and females was associated
with younger age, shorter duration of LBP, lower body
mass index (BMI), higher education level, unemployment, being physically active, being on shorter sick
leave, lower pain and disability, higher family income
and lower depressive and anxiety symptoms and better psychological functioning [52]. Results of these
studies led to a hypothesis that sexual issues are not
only psychological but may be also mechanical.
To elucidate the spinal movements in healthy
males, a study by Sidorkewicz and McGill made
a biomechanical analysis of spine movements and
postures during coitus [53]. Based on the measurements, recommendations on sexual positions
for males with LBP were made. A rear entry position where the female is in the quadruped position
supporting her upper body with her elbows is the
most recommended sexual position for flexion-intolerant men. Side lying positions were least recommended. For patients who were motion-intolerant,
coital movements from spine dominant to hip dominant are recommended [53]. This study, however,
did not take potential problems of the female partner
into account nor did it investigate spinal motions
in non-heterosexual couples or sexual activities outside vaginal intercourse. Further investigations with
more inclusivity and diversity in sexual positioning,
practice and sexual orientation of couples included
should be done. A systematic review in musculoskeletal pain and sexual functioning in women, albeit not
focusing specifically on LBP, concluded that there is
still a knowledge gap in the effects of musculoskeletal
disorders and sex related outcomes; however, fatigue, medication use and relationship adjustment
were found to affect sexuality in women as much as
chronic illness [54]. Interestingly a French study found
that women with LBP reported greater reduction in
coitus frequency, more discomfort and more overall interference in sexual lives compared to women
with neck pain [55]. Countrary to the biomechanical
analysis recommendations by Sidorkewicz and McGill
[53], Rosenbaum suggests the side lying position as
most appropriate for women with LBM [54].
In a study including 742 Iranian patients with
chronic LBP the mediation effect of sexual functioning on pain and depression was investigated. The
study confirmed that in both men and women depressive symptoms showed a significant association
with pain intensity and that both models were significantly mediated by sexual functioning, with a medium
to large effect in men and medium effect in women
[56].
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Fig. 1 Mediating factors between low back pain and adveres
effects on everyday performances

Discussion
The occurrence of LBP is a multifactorial, debilitating and highly prevalent condition that creates huge
socioeconomic burdens on individuals as well as the
healthcare systems and society as a whole. This narrative review shows that there is a clear consensus of the
effects of LBP on various aspects of functional ability,
especially in reduction of ADL, work ability and sexual
functioning. Interestingly, the results are relatively homogeneous even across different countries (high and
middle to low incomes), cultures and healthcare systems, contributing to the findings that suggest LBP
should not be considered as just a problem of industrialized countries.

movement avoidance or become overly careful leading to inactivity and deconditioning [24, 25, 27]. These
periods of inactivity lead to pain and tiredness during movements, which only increases fear and creates
a vicious cycle of mobility decrease and increase of
psychological complaints that consequently decrease
the ADL. This was confirmed in a study involving patients with LBP without structural pathologies compared to healthy controls [26]. The study reported
that patients with chronic LBP had lower activity patterns compared to controls, e.g. they did less steps,
spent more time lying down during the day and had
overall less standing time. The authors also concluded
that the especially lower activity levels in the evening
and night might indicate that patients use up all their
capacity during the day and are left with less capacity
for leisure time activities later in the day [26].
Sexual function and sexuality has already been
shown to have various positive effects on health and
well-being of people; however, chronic conditions
such as LBP have a detrimental effect on sexual functioning and satisfaction [44, 45] but studies on sexual
outcomes in LBP are rare. Firstly, this is connected
to common underestimations of sexual outcomes
and sexuality as important aspects to include in research, and secondly to the common misperception
that patients or study participants are put off by such
questions [46]; however, the importance of these
issues is seen across studies that all show high prevalence of sexual dissatisfaction and decrease of sexual
frequency.

Implications for therapy and rehabilitation
Factors mediating the association between LBP and
everyday performances
This review also points to the possible mediating factors explaining the reduction in ADL, work ability and
sexual function, as shown in Fig. 1. All of the reviewed studies showed that chronic LBP is followed by
a level of kinesophobia, which leads patients to FAB
and avoid certain movements and activities. Higher
scores of FAB were associated with more disability,
more pain, and lower functioning [38, 39] and are also
associated with increased psychological distress due
to LBP, which has been identified as a contributing
factor for higher pain levels and overall more disability. Psychological distress and suffering may worsen
the pain levels and contribute to the development of
common mental disorders, such as depression, anxiety, and stress-related disorders, which very often cooccur in patients with LBP. Depression is not only
associated with pain but also with future and current work disability, as a negative outlook towards future work ability may influence the work ability scores
[57]. Furthermore, a recent systematic review also
showed that depression has an influence on LBP prognosis in both the acute and the subacute phases [58].
The present fear of worsening pain leads patients to
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There is no universally accepted treatment or rehabilitation modality of non-specific LBP with general
recommendations that patients should stay engaged
in physical activity; however, not one single exercise
program or method of rehabilitation is considered to
be optimal for all patients, which is related to the
multifactorial nature of LBP and complexities regarding etiology. A recent review on the effects of exercise
and physical activity for nonspecific LBP reported
that programs combining strength and flexibility exercises with aerobic training would be most beneficial
[59]. Strengthening core musculature helps support
the lumbar region of the spine, while improvements
in flexibility of spinal tendons will increase the range
of motion. Aerobic activity overall improves circulation reducing stiffness and reduces inflammation. By
doing so physical activity prevents potential deconditioning, improves functionality and reduces pain,
all of which help to reduce psychological distress and
depression [59, 60]; however, these studies clearly indicate a need for a multimodal and multidisciplinary
approach to LBP treatment, with more emphasis on
the social and psychological aspects rather than just
a biomechanical one. Studies therefore suggest that
interventions aimed at people reporting LBP need to
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focus on the suffering (which was shown to be a potential mediator between depression and functional
disability) and target the individual patients perceptions and beliefs on pain [61]; however, levels of physical activity remain low in most patients with LBP, and
a potential way to introduce these is through workplace-based interventions. A Denmark-based study
presented the results of a 12-week workplace intervention for nursing aids (pragmatic stepped wedge cluster
randomised controlled trial) with various therapeutic modalities focusing on participatory ergonomics,
physical training and cognitive behavioral training
with 594 participants with LBP (mean age 47±10.2
years; 93% female) [57]. The results showed that such
an intervention significantly reduced FABs. Furthermore, there was less kinesophobia, improved muscle
strength, aerobic fitness and overall physical capacity.
Even as the working capacity increased and demands
on the worker decreased, the study reported a lack of
effect on work ability. This may be linked to a high
complexity of work ability that is influenced by various factors (e.g. low autonomy, high demands, poor
environment,). Therefore, a more tailored approach
for work ability dimensions may be needed for future
interventions. A recent overview of systematic reviews
looking into workplace interventions for LBP categorized the most common interventions as workplace
modification (lumbar support or use of assistive devices), educational interventions (movement training,
handling techniques) and physical exercise interventions. The authors concluded that physical exercise
interventions were the only kind of intervention that
showed moderate quality evidence alone or in combination with educational interventions. Other types
of interventions were not found to be consistently
effective. The authors concluded that multidimensional strategies that involve more than one approach
to interventions seem to be most effective and the
rationale behind them lies in the multidimensional
etiology of LBP. Further evaluations of various workplace interventions are needed [62].
Studies looking into sexual outcomes and LBP underline the need of counselling patients with LBP on
sexual function and sexual health. Sexual counselling
should be offered to patients with LBP and therapeutic measures to patients with serious sexual maladaptation [46, 48, 52, 57]; however, a number of
studies investigating the communication about sexual functioning and sex between physicians and patients are rare. Studies that have tried to research
these issues note personal and organizational barriers,
such as lack of preparation, training, privacy and time
needed to talk about intimate issues with patients.
Moreover, studies indicate that patients, nonetheless
expect physicians to provide information about sex
and talk openly about these issues in a supportive
and educational manner that will relieve fear and provide more optimism [49]. A Moroccan cross-sectional
study of patients experiencing LBP showed that even

though 81% experienced sexual problems, 66% never
discussed the subject with a physician. Furthermore,
94% expressed the need for management of sexual
functioning issues associated with chronic LBP and
74% expected information and advice mostly on how
to avoid pain, with 33% also agreeing that the partners should be included in these consultations [49].
Studies also showed that a high proportion of patients
expect to be actively asked about sexual functioning
and be given advice on it by healthcare providers. This
may be problematic when most healthcare providers
do not feel educated enough to provide such counselling. Therefore, as many of the authors of the included studies in this review, we also call for research
in the field of sexual functioning with LBP that would
ultimately lead to guidelines and educational material that healthcare practitioners may use in the daily
routine.

Strengths and limitations
A strength of the review lies in the combination
of functional issues of everyday performance included: ADL, work ability and sexual function. Another strength is that potential modifying factors that
are common to all three outcomes were investigated.
To the best of our knowledge, this has not been
reported so far. Furthermore, by including studies
from different cultural and geographical settings it is
shown that LBP is a global issue that generates similar
problems for the patients. The major limitation also
lies in the reviewed papers. Most of the included
studies were observational non-randomized studies
as well as cross-sectional studies done with relatively
small samples, which prevent conclusions of causality. Conceptual issues are also common among the
very few studies investigating sexual function and
LBP. Some studies used extrapolation of healthy participants to derive the potential biomechanics during
coitus in patients with LBP. Also, studies focused on
sexual outcomes in couples where one partner reported LBP, but in light of the high prevalence of
LBP studies should also focus on measurements and
recommendations in situations where both partners
experience LBP. Moreover, studies have investigated
sexual satisfaction and function solely on heterosexual samples and vaginal sex and have highlighted
that even minimal changes in the sexual positioning
influence the biomechanics [53]. This would imply
that there might be implications for non-heterosexual
couples and practices outside vaginal sex. In addition, when examining sexual satisfaction measures of
other sexual practices such as petting, fondling, masturbation need to be included in order to get a more
comprehensive picture.
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Conclusion
Evidence decisively shows that LBP affects ADL, work
ability and sexual functioning. At the core of these
problems are the FAB that hindering movement and
activity prevents the patients in achieving their full
functional capacity even with LBP. Additional factors
mediating the association between LBP and problems
in everyday performance include deconditioning and
common mental disorders. Physical training, comprehensive patient education, and workplace or home
modification positively influence the factors mediating the association between LBP and everyday performance and are also beneficial for LBP itself. Therefore, they are promising factors that should be considered in routine treatment and rehabilitation in patients with LBP. Further research is necessary, not only
to elucidate the etiology of LBP, but also in multimodal
interventions in the management of LBP in both home
and working environments. Issues surrounding sexuality and sexual functioning need to be further investigated as the few studies that have been published
indicate a high prevalence of sexuality related problems.
Funding Open access funding provided by Medical University of Vienna.
Conflict of interest I. Grabovac and T.E. Dorner declare that
they have no competing interests.
Open Access This article is distributed under the terms of
the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made.

References
1. Hoy D, March L, Brooks P, et al. The global burden of low
back pain: estimates from the Global Burden of Disease
2010 study. Ann Rheum Dis. 2014;73(6):968–74. https://
doi.org/10.1136/annrheumdis-2013-204428.
2. Maher C, Underwood M, Buchbinder R. Non-specific low
back pain. Lancet. 2017;389(10070):736–47. https://doi.
org/10.1016/S0140-6736(16)30970-9.
3. World Health Organization. Low back pain. https://
www.who.int/medicines/areas/priority_medicines/Ch6_
24LBP.pdf. Accessed 2 May 2019.
4. Hoy D, Toole MJ, Morgan D, et al. Low back pain in rural
Tibet. Lancet. 2003;361(9353):225–6. https://doi.org/10.
1016/S0140-6736(03)12254-4.
5. ChoiBK,VerbeekJH,TamWW,etal. Exercisesforprevention
of recurrences of low-back pain. Cochrane Database Syst
Rev. 2010; https://doi.org/10.1002/14651858.CD006555.
pub2.
6. Meucci RD, Fassa AG, Faria NM. Prevalence of chronic low
back pain: systematic review. Rev Saude Publica. 2015;
https://doi.org/10.1590/S0034-8910.2015049005874.
7. Dorner TE, Stein KV, Hahne J, et al. How are sociodemographic and psycho-social factors associated with the
prevalence and chronicity of severe pain in 14 different

K

body sites? A cross-sectional population-based survey.
Wien Klin Wochenschr. 2018;130(1–2):14–22. https://doi.
org/10.1007/s00508-017-1223-x.
8. Asemota AO, Haring SR, Schneider EB. Trends in hospitalizations and costs associated with low back pain in the
United States: a growing burden. Journal of the American
College of Surgeons. 2017;225(4):S143. https://doi.org/10.
1016/j.jamcollsurg.2017.07.321.
9. Freburger JK, Holmes GM, Agans RP, et al. The rising prevalence of chronic low back pain.
Arch Intern Med. 2009;169(3):251–8. https://doi.org/10.1001/
archinternmed.2008.543.
10. Parreira P, Maher CG, Steffens D, et al. Risk factors
for low back pain and sciatica: an umbrella review.
Spine J. 2018;18(9):1715–21. https://doi.org/10.1016/j.
spinee.2018.05.018.
11. Mayer S, Spickschen J, Stein KV, et al. The societal costs
of chronic pain and its determinants: the case of Austria.
PLoS ONE. 2019;14(3):e213889. https://doi.org/10.1371/
journal.pone.0213889.
12. Wagner E. Costs of non-specific low back pain in Austria.
Wien Med Wochenschr. 2012;162(5–6):92–8. https://doi.
org/10.1007/s10354-011-0050-3.
13. Pieber K, Stein KV, Herceg M, et al. Determinants of satisfaction with individual health in male and female patients with
chronic low back pain. J Rehabil Med. 2012;44(8):658–63.
https://doi.org/10.2340/16501977-1010.
14. Edemekong PF, Levy SB. Activities of daily living (ADLs).
Treasure Island: StatPearls; 2019.
15. Mlinac ME, Feng MC. Assessment of activities of daily
living, self-care, and independence. Arch Clin Neuropsychol. 2016;31(6):506–16. https://doi.org/10.1093/arclin/
acw049.
16. Stamm TA, Pieber K, Crevenna R, et al. Impairment
in the activities of daily living in older adults with and
without osteoporosis, osteoarthritis and chronic back pain:
a secondary analysis of population-based health survey
data. BMC Musculoskelet Disord. 2016;17:139. https://doi.
org/10.1186/s12891-016-0994-y.
17. Yiengprugsawan V, Hoy D, Buchbinder R, et al. Low back
pain and limitations of daily living in Asia: longitudinal
findings in the Thai cohort study. BMC Musculoskelet
Disord. 2017;18(1):19. https://doi.org/10.1186/s12891016-1380-5.
18. Leveille SG, Guralnik JM, Hochberg M, et al. Low back pain
and disability in older women: independent association
with difficulty but not inability to perform daily activities.
J Gerontol A Biol Sci Med Sci. 1999;54(10):M487–M93.
19. Kothe R, Kohlmann T, Klink T, et al. Impact of low back
pain on functional limitations, depressed mood and quality of life in patients with rheumatoid arthritis. Pain.
2007;127(1):103–8. https://doi.org/10.1016/j.pain.2006.
08.011.
20. Kose G, Hatipoglu S. The effect of low back pain on
the daily activities of patients with lumbar disc herniation: a Turkish military hospital experience. J Neurosci
Nurs. 2012;44(2):98–104. https://doi.org/10.1097/JNN.
0b013e3182478e57.
21. Andersson GB. Epidemiological features of chronic lowback pain. Lancet. 1999;354(9178):581–5. https://doi.org/
10.1016/S0140-6736(99)01312-4.
22. MillerK,YarlasA,WenW,etal. Theimpactofbuprenorphine
transdermal delivery system on activities of daily living
among patients with chronic low back pain: an application
of the international classification of functioning, disability
and health. Clin J Pain. 2014;30(12):1015–22. https://doi.
org/10.1097/AJP.0000000000000068.

Association between low back pain and various everyday performances

main topic

23. van Abbema R, Lakke SE, Reneman MF, et al. Factors
associated with functional capacity test results in patients
with non-specific chronic low back pain: a systematic
review. J Occup Rehabil. 2011;21(4):455–73. https://doi.
org/10.1007/s10926-011-9306-4.
24. Gillis A, MacDonald B. Deconditioning in the hospitalized
elderly. Can Nurse. 2005;101(6):16–20.
25. Smeets RJ, Wade D, Hidding A, et al.
The association of physical deconditioning and chronic low back
pain: a hypothesis-oriented systematic review. Disabil
Rehabil. 2006;28(11):673–93. https://doi.org/10.1080/
09638280500264782.
26. Spenkelink CD, Hutten MM, Hermens HJ, et al. Assessment of activities of daily living with an ambulatory monitoring system: a comparative study in patients
with chronic low back pain and nonsymptomatic controls.
Clin Rehabil. 2002;16(1):16–26. https://doi.org/10.1191/
0269215502cr463oa.
27. Verbunt JA, Smeets RJ, Wittink HM. Cause or effect?
Deconditioning and chronic low back pain.
Pain.
2010;149(3):428–30. https://doi.org/10.1016/j.pain.2010.
01.020.
28. Pieber K, Stamm TA, Hoffmann K, et al. Synergistic effect of
pain and deficits in ADL towards general practitioner visits.
Fam Pract. 2015;32(4):426–30. https://doi.org/10.1093/
fampra/cmv042.
29. Ma VY, Chan L, Carruthers KJ. Incidence, prevalence, costs,
and impact on disability of common conditions requiring
rehabilitationintheUnitedStates: stroke,spinalcordinjury,
traumatic brain injury, multiple sclerosis, osteoarthritis,
rheumatoid arthritis, limb loss, and back pain. Arch Phys
Med Rehabil. 2014;95(5):986–995e1. https://doi.org/10.
1016/j.apmr.2013.10.032.
30. Guo HR, Tanaka S, Cameron LL, et al. Back pain among
workers in the United States: national estimates and workers at high risk. Am J Ind Med. 1995;28(5):591–602.
31. Guo HR, Tanaka S, Halperin WE, et al. Back pain prevalence
in US industry and estimates of lost workdays. Am J Public
Health. 1999;89(7):1029–35.
32. Leoni T, Böheim R. Fehlzeitenreport 2018. Vienna: Bundesarbeitskammer, Wirtschaftskammer Österreich und
Hauptverband der österreichischen Sozialversicherungsträger; 2018.
33. Dagenais S, Haldeman S. Evidence based management of
low back pain. St. Louis: Mosby; 2011.
34. Bovenzi M, Schust M, Mauro M. An overview of low back
pain and occupational exposures to whole-body vibration
and mechanical shocks. Med Lav. 2017;108(6):419–33.
https://doi.org/10.23749/mdl.v108i6.6639.
35. Sundelin G, Harms-Ringdahl K, Öberg B, et al. The significance of occupational exposure for low back pain –
a systematic review. Physiotherapy. 2015;101:e1456–e7.
https://doi.org/10.1016/j.physio.2015.03.1422.
36. Karahan A, Kav S, Abbasoglu A, et al. Low back pain:
prevalence and associated risk factors among hospital staff.
J Adv Nurs. 2009;65(3):516–24. https://doi.org/10.1111/j.
1365-2648.2008.04905.x.
37. Nordstoga AL, Vasseljen O, Meisingset I, et al. Improvement
in work ability, psychological distress and pain sites in relation to low back pain prognosis. Spine. 2019;44(7):E423–E9.
https://doi.org/10.1097/brs.0000000000002860.
38. Nordstoga AL, Meisingset I, Vasseljen O, et al. Longitudinal
associations of kinematics and fear-avoidance beliefs with
disability, work ability and pain intensity in persons with
low back pain. Musculoskelet Sci Pract. 2019;41:49–54.
https://doi.org/10.1016/j.msksp.2019.03.008.

39. Taulaniemi A, Kuusinen L, Tokola K, et al. Bio-psychosocial
factorsareassociatedwithpainintensity,physicalfunctioning, and ability to work in female healthcare personnel with
recurrent low back pain. J Rehabil Med. 2017;49(8):667–76.
https://doi.org/10.2340/16501977-2261.
40. Tsuboi Y, Murata S, Naruse F, et al. Association between
pain-related fear and presenteeism among eldercare workers with low back pain. Eur J Pain. 2019;23(3):495–502.
https://doi.org/10.1002/ejp.1323.
41. Hemp P. Presenteeism: at work—but out of it. Harv Bus Rev.
2004;82(10):49–58, 155.
42. Wieser S, Horisberger B, Schmidhauser S, et al. Cost of
low back pain in Switzerland in 2005. Eur J Health Econ.
2011;12(5):455–67. https://doi.org/10.1007/s10198-0100258-y.
43. Nagata T, Mori K, Ohtani M, et al. Total health-related
costs due to absenteeism, presenteeism, and medical and
pharmaceutical expenses in Japanese employers. J Occup
Environ Med. 2018;60(5):e273–e80. https://doi.org/10.
1097/JOM.0000000000001291.
44. Meystre-Agustoni G, Jeannin A, de Heller K, et al. Talking
about sexuality with the physician: are patients receiving
what they wish? Swiss Med Wkly. 2011;141:w13178.https://
doi.org/10.4414/smw.2011.13178.
45. Stock SR, Cole DC, Tugwell P, et al. Review of applicability of
existing functional status measures to the study of workers
with musculoskeletal disorders of the neck and upper limb.
Am J Ind Med. 1996;29(6):679–88. https://doi.org/10.1002/
(SICI)1097-0274(199606)29:6.
46. Costa M, Marshman LA. Sex life and the Oswestry Disability
Index. Spine J. 2015;15(6):1225–32. https://doi.org/10.
1016/j.spinee.2015.02.022.
47. Dorner TE, Stronegger WJ, Rebhandl E, et al. The relationshipbetween various psychosocial factors andphysical
symptoms reported during primary-care health examinations. Wien Klin Wochenschr. 2010;122(3–4):103–9.
https://doi.org/10.1007/s00508-010-1312-6.
48. Sjogren K, Fugl-Meyer AR. Chronic back pain and sexuality.
International Rehabilitation Medicine. 1981;3(1):19–25.
https://doi.org/10.3109/03790798109167110.
49. Bahouq H, Allali F, Rkain H, et al. Discussing sexual concerns with chronic low back pain patients: barriers and patients’ expectations. Clin Rheumatol. 2013;32(10):1487–92.
https://doi.org/10.1007/s10067-013-2299-y.
50. Bahouq H, Fadoua A, Hanan R, et al. Profile of sexuality
in Moroccan chronic low back pain patients. BMC Musculoskelet Disord. 2013;14:63. https://doi.org/10.1186/14712474-14-63.
51. Berg S, Fritzell P, Tropp H. Sex life and sexual function
in men and women before and after total disc replacement compared with posterior lumbar fusion. Spine J.
2009;9(12):987–94. https://doi.org/10.1016/j.spinee.2009.
08.454.
52. Nikoobakht M, Fraidouni N, Yaghoubidoust M, et al. Sexual
function and associated factors in Iranian patients with
chronic low back pain. Spinal Cord. 2014;52(4):307–12.
https://doi.org/10.1038/sc.2013.151.
53. Sidorkewicz N, McGill SM. Male spine motion during
coitus: implications for the low back pain patient.
Spine. 1976;39(20):1633–9. https://doi.org/10.1097/BRS.
0000000000000518.
54. Rosenbaum TY. Musculoskeletal pain and sexual function
in women. J Sex Med. 2010;7(2 Pt 1):645–53. https://doi.
org/10.1111/j.1743-6109.2009.01490.x.
55. Maigne JY, Chatellier G. Assessment of sexual activity in
patients with back pain compared with patients with neck
pain. Clin Orthop Relat Res. 2001;385:82–7.

Association between low back pain and various everyday performances

K

main topic

56. Pakpour AH, Nikoobakht M, Campbell P. Association of
pain and depression in those with chronic low back pain:
the mediation effect of patient sexual functioning. Clin
J Pain. 2015;31(1):44–51. https://doi.org/10.1097/AJP.
0000000000000076.
57. Rasmussen CD, Holtermann A, Jorgensen MB, etal. Amultifaceted workplace intervention targeting low back pain
was effective for physical work demands and maladaptive
pain behaviours, but not for work ability and sickness
absence: Stepped wedge cluster randomised trial. Scand
J Public Health. 2016;44(6):560–70. https://doi.org/10.
1177/1403494816653668.
58. Pinheiro MB, Ferreira ML, Refshauge K, et al. Symptoms
of depression as a prognostic factor for low back pain:
asystematicreview. SpineJ. 2016;16(1):105–16. https://doi.
org/10.1016/j.spinee.2015.10.037.
59. Gordon R, Bloxham S. A systematic review of the effects of
exercise and physical activity on non-specific chronic low
back pain. Healthcare (Basel). 2016; https://doi.org/10.
3390/healthcare4020022.

K

60. Schuch FB, Vancampfort D, Richards J, et al. Exercise as
a treatment for depression: a meta-analysis adjusting for
publication bias. J Psychiatr Res. 2016;77:42–51. https://
doi.org/10.1016/j.jpsychires.2016.02.023.
61. Pereira MG, Roios E, Pereira M. Functional disability in
patients with low back pain: the mediator role of suffering and beliefs about pain control in patients receiving
physical and chiropractic treatment. Braz J Phys Ther.
2017;21(6):465–72. https://doi.org/10.1016/j.bjpt.2017.06.
016.
62. SowahD,BoykoR,AntleD,etal. Occupationalinterventions
for the prevention of back pain: Overview of systematic
reviews. J Safety Res. 2018;66:39–59. https://doi.org/10.
1016/j.jsr.2018.05.007.
Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Association between low back pain and various everyday performances

