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Abstract

Background Chronic low back pain (CLBP), a significant cause of disability, is expected to increase with aging.
Short Form 36 (SF-36) indicated higher baseline component scores predict CLBP disability at shorter follow-ups,

with unexplored five-year associations. The study aimed to test the associations of the physical and mental subscales
of the SF-36 at baseline with disability at the five-year follow-up point among patients with CLBP.

Methods Patients aged between 20 and 65 years with CLBP were enrolled at baseline and followed at the five-year
point. The Oswestry Disability Index (ODI), the physical functioning (PF) subscale of the SF-36, and self-reported total
months of disability (TMOD) over the past five years were used as the indices of disability. The four physical and men-
tal subscales of the SF-36 were used as independent factors, respectively. Multiple linear regression was used to com-
pare the associations of the physical and mental subscales at baseline with disability at follow-up.

Results Two hundred twenty-five patients with CLBP were enrolled at baseline and 111 participated in followed

at the five-year point. Among the SF-36 subscales, the scores of bodily pain (BP), vitality (VT), and social function-

ing (SocF) at baseline were significantly correlated with the three indices of disability at follow-up. After controlling
for demographic and clinical variables, BP and VT at baseline were most strongly associated with the ODI and TMOD
at follow-up among the four physical and mental subscales, respectively. PF at baseline was most strongly associated
with itself at follow-up among the four physical subscales.

Conclusion Our results demonstrated that both the physical and mental subscales of the SF-36 at baseline could
predict disability at the five-year follow-up point among patients with CLBP. The BP and VT subscales were independ-
ent factors associated with disability among the physical and mental subscales, respectively.
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Background

Chronic low back pain (CLBP) is the leading cause of dis-
ability, affecting people from children to the elderly [1],
and will likely increase further with population aging
[2]. Some systematic reviews [3-7] and studies [8-11]
showed a range of factors predictive of disability and
poor outcomes, including work environment, psycho-
logical distress, depressive mood, older age, more social
dysfunction and isolation, heavier work, being non-
employed, having widespread pain, a high level of chronic
pain grade, catastrophizing, fear-avoidance belief, as
well as higher pain intensity. A recent study [12] also
reported that pain severities rated by the visual analogue
scale (VAS) and numeric rating scale (NRS) were posi-
tively correlated with a disability rated by the Modified
Oswestry Disability Index among patients with CLBP.
It indicated that the VAS and NRS were associated with
disability among patients with CLBP.

Considering the multidimensional nature of CLBP,
assessing a broad range of physical, psychological, social,
and health-related quality of life (HRQoL) measures was
recommended [13]. Some studies [14—16] have used the
degree of disability, social stress, or depression scores to
predict HRQoL among patients with CLBP. Conversely,
one study investigated the power of the HRQoL to pre-
dict disability among patients with CLBP [17]. Another
study tested the associations of clinical variables of CLBP
at baseline with disability at the one-year and five-year
follow-up points [18].

The 36-item Short Form Health Survey questionnaire
(SE-36) is a widely used tool for evaluating HRQoL and
has been used in many populations with good reliability
and validity [19, 20]. A previous study demonstrated that
higher scores of physical and mental component summa-
ries on the SF-36 at baseline were predictors of disabil-
ity among patients with CLBP at 5-month and 12-month
follow-up points [17]. However, the total scores of physi-
cal and mental component summaries were unable to
present the exact power of individual subscales to predict
disability. Moreover, 5-month and 12-month follow-ups
were short-term durations for the prognosis of CLBP. To
our knowledge, no study has tested the associations of
SF-36 subscales at baseline with disability at a five-year
follow-up point among patients with CLBP. This study
was important because early intervention may avert the
development of disability [21, 22]. If the scores of the
SF-36 subscales at baseline could predict disability at
long-term follow-up points among patients with CLBP, it
will be a useful index for early intervention.

Therefore, this study aimed to test the associations of
the four physical and mental subscales of the SF-36 at
baseline with disability at the five-year follow-up point
among patients with CLBP. We hypothesized that both
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the physical and mental subscales of the SF-36 at baseline
could predict disability at the five-year follow-up point
among patients with CLBP.

Methods

Study design and participants

The program was an observational study. Treatment
strategies were not controlled. At baseline (from August
2008 to November 2010), this study was performed in the
general orthopedics clinic of the Chang Gung Memorial
Hospital at Linkou, a medical center in Taiwan. Patients
were considered eligible if they 1) were 20-65 years of
age, 2) had made a first visit to our orthopedics clinic,
and 3) had suffered from low back pain (LBP) for at least
three months. The exclusion criteria were if patients had
1) psychotic symptoms, intellectual disability encoded
by the Diagnostic and Statistical Manual of Mental Dis-
orders-IV-TR (DSM-IV-TR) [23], or severe cognitive
impairment with apparent difficulty being interviewed.
Trained medical investigators were present to evaluate
whether patients could understand and complete the
questionnaires, and 2) taken antidepressants or antip-
sychotics within the past four weeks. After enrollment,
physical examinations were performed by a board-certi-
fied orthopedist.

These patients were treated as general outpatients in
orthopedics clinics. During the five years, some of the
outpatients quit treatment due to improvement or other
reasons. Past histories of surgical operations for CLBP
were recorded as an independent variable.

The five-year follow-up investigation was performed
from August 2013 to July 2015. The Institutional Review
Board approved the study of the same hospital (IRB
Number: 101-4738B). Before study enrollment, written
informed consent, based on the guidelines regulated in
the Declaration of Helsinki, was obtained from all study
participants.

Measures

Assessment of quality of life

The SF-36, which includes 36 items, is a self-reported
questionnaire to measure HRQoL [20, 24][. In this study,
the acute version of the SF-36, which evaluates HRQoL in
the past week, was used [25]. The SF-36 was divided into
eight domains and categorized into four physical sub-
scales, including physical functioning (PF), role limita-
tions-physical (RP), bodily pain (BP), and general health
perceptions (GH), and four mental subscales, including
vitality (VT), social functioning (SocF), role limitations-
emotional (RE), and mental health (MH). Every domain
can be scored from 0 (lowest well-being) to 100 (highest
well-being) [24].
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For evaluation of the average pain intensity of LBP in
the past week, the visual analogue scale (VAS), with
0 representing “no pain” and 10 representing “pain as
severe as I can imagine’, was used.

Assessment of disability

In the study, three indices of disability, including the
Oswestry Disability Index (ODI), the PF subscale of
the SF-36, and self-reported total months of disability
(TMOD) due to CLBP over the past 5 years, were used.

The Oswestry Disability Questionnaire includes 10
items for evaluating back or leg pain-related disability in
daily life [26]. The questionnaire includes questions about
pain intensity, lifting, ability to care for oneself, ability to
walk, ability to sit, sexual function, ability to stand, social
life, sleep quality, and ability to travel [27]. The score of
the questionnaire ranged from 0 to 50 and was multiplied
by 2 to become a percentage score. In this study, we used
ODI at baseline as an independent variable because the
ODI helps researchers quantify disability related to LBP.
Additionally, the ODI was used as the primary outcome
because it is the most used outcome-measure question-
naire for LBP [28].

The PF subscale of the SF-36 included 10 items, which
evaluate the limitation of daily activities due to physical
problems. A lower score on the PF subscale represented
more limitations due to physical problems. Therefore, the
PF score could be considered an index of disability due to
CLBP in this study.

The study participants were requested to report
TMOD, defined as the total duration of disability in jobs
and/or domestic work due to CLBP over the past five
years. The self-reported TMOD was used because the
ODI and the PF subscale evaluated the severity of disabil-
ity in recent daily activities at the follow-up point and the
TMOD represented the total duration of disability over
the past five years.

Statistical methods

All statistical analyses were performed using SPSS for
Windows 20.0 [29]. The Chi-square test, independent
t-test, and Pearson’s correlation were used appropriately.
To determine the associations of the SF-36 subscales at
baseline with the three disability indices at the follow-up
point, two models of multiple linear regression with the
Forward method were employed. Models I and II tested
the associations of the four physical subscales and the
four mental subscales at baseline with the three indices
of disability among patients with CLBDP, respectively, at
the follow-up point. In the two models, the dependent
variables were the three disability indices, including the
OD], PF subscale, and TMOD at the follow-up point. In
the first model, the independent variables included five
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demographic variables (gender, age, educational years,
employment status, and marital status) at baseline, obe-
sity (body mass index>27) at baseline, pain intensity
(VAS) at baseline, ODI at baseline, the scores of the four
physical subscales at baseline, and with a past surgical
history for LBP at follow-up or not. In the second model,
the independent variables included the same independ-
ent variables as in the first model, except that the four
physical subscales were replaced by the four mental sub-
scales. Past surgical history for LBP at follow-up was put
as an independent factor because surgery is one of the
important treatments for CLBP and might have obvious
impacts on the outcome of CLBP.

A two-tailed test with a p-value<0.05 was consid-
ered to indicate statistical significance in all statistical
analyses.

Results

Study participants

At baseline, 225 patients agreed to participate. At the
five-year follow-up point, 111 patients, including 46
women and 65 men, completed the datasets. Among
the 114 (50.7%) patients without follow-up, 35 (15.6%)
could not be contacted by phone or mail and 79 (35.1%)
refused to participate in the follow-up program. The
demographic variables, pain intensity, ODI, and scores
of the SF-36 at baseline and follow-up are presented in
Table 1. At the five-year follow-up point, the TOMD was
9.1+17.5 months among the patients with follow-up.
“Every subscale of the SF-36 can be scored from 0 (lowest
well-being) to 100 (highest well-being)

There was no significant difference in the five demo-
graphic variables, VAS scores, ODI, the percentage of
past surgical history and obesity, and scores of the eight
SF-36 subscales between patients with and without fol-
low-up at baseline, except for marital status (p=0.04)
and the scores of the RE (p=0.03) and MH (p=0.03)
(Table 1). Among the 111 patients with follow-up, there
were significant decreases in the scores of the VAS and
ODI at follow-up as compared with those at baseline.
Moreover, all the scores of the SF-36 subscales were sig-
nificantly increased at follow-up as compared with those
at baseline, except for the scores of the VT (p=0.08) and
RE (p=0.36). The percentage of past surgical history also
was significantly increased at follow-up as compared
with that at baseline.

Correlations of the three indices of disability at the 5-year
follow-up point with the scores of the SF-36 subscales

at baseline

The correlations of the three indices of disability at fol-
low-up with the scores of the SF-36 subscales at baseline
are presented in Table 2. All scores of the four physical
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Table 1 Demographic variables and scores of the Short Form 36 at baseline and follow-up
Baseline Baseline Baseline Follow-up
Total Without follow-up With follow-up With
(n =225) (n=114) (n=111) follow-up
(n=111)
Age (years) 40.7£114 39.7+11.1 417117 46.7+11.8**
Years of education® 114434 111433 11.6+34 116134
Female (%) 103(45.8) 57(50.0) 46(41.4) 46(41.4)
Male (%) 122(54.2) 57(50.0) 65(58.6) 65(58.6)
Married (%) 69.3 63.2% 75.7 793
Employment (%) 67.6 684 66.7 694
Obesity (BMI = 27; %) 209 19.3 225 27.0
Past surgical history (%) 53 35 72 25.2%*
oD 314+153 32.0+16.2 30.8+144 18.3+14.4%*
Pain intensity (VAS)© 57+2.7 58+2.6 57+2.7 2.642.7**
Subscales of SF-36¢
PF 67.8+20.8 68.9+19.7 66.7£21.8 76.5420.6%*
RP 31.0£37.9 32.0+36.7 30.0+39.3 52.3+44.0%*
BP 46.2+16.9 46.3+16.6 46.0+17.3 64.0+20.7%*
GH 4794224 47.1421.6 4874234 62.5+14.1%*
VT 50.6+23.9 47.8£23.1 53.5+245 57.1+222
SocF 68.4+24.2 67.2+24.6 69.6+23.8 77.4422.0%*
RE 53.8+43.8 47 4+45.0% 60.44+41.8 64.6+42.0
MH 61.3£22.1 58.2423.0% 64.5+20.8 68.8+19.3*

ODI Oswestry Disability Index, BMI Body mass index, PF Physical functioning, RP Role limitations-physical, BP Bodily pain, GH General health perceptions, VT Vitality,
SocF Social functioning, RE Role limitations-emotional, MH Mental health, VAS Visual analogue scale

" p<0.05
*p<0.01

2" Years of education” was defined as the number of academic years a person completed in a formal education program, which started from elementary school

®The ODI score is ranged from 0-100. A higher score means a greater disability”“Every subscale of the SF-36 can be scored from 0 (lowest well-being) to 100 (highest

well-being)

€ Pain intensity was evaluated using a 0-10 visual analogue scale

9 Every subscale of the SF-36 can be scored from 0 (lowest well-being) to 100 (highest well-being)

subscales were significantly correlated with the scores of
the ODI and PF at follow-up, except for the correlation of
the GH score at baseline with the ODI score. All scores
of the four mental subscales were significantly associ-
ated with the scores of the ODI and TMOD at follow-up,
except for the correlation of the RE score at baseline with
the ODI score. Among the eight subscales of the SF-36,
the scores of the BP, VT, and SocF at baseline were sig-
nificantly associated with the three indices of disability at
follow-up.

Age, pain intensity, and ODI at baseline were signifi-
cantly correlated with the ODI and PF scores at follow-
up. Educational years at baseline were significantly
correlated with the three indices of disability at follow-up.

Independent factors associated with the three indices

of disability

Tables 3, 4, and 5 show the independent factors associ-
ated with ODI, PF, and TMOD, respectively. As shown
in Table 3, age and BP, as well as age and VT at baseline,
were significant independent factors associated with
ODI at follow-up in models I and II, respectively. Mod-
els I and II could explain 20% and 21% of the variance
in the ODI score at follow-up, respectively.

As shown in Table 4, PF score and age, as well as ODI
score and age at baseline, were significant independ-
ent factors associated with the PF score at follow-up
in models I and II, respectively. Models I and II could
explain 22% and 14% of the variance in the PF subscale
at follow-up, respectively.

As shown in Table 5, educational years and BP score,
as well as educational years and VT score at base-
line, were significant independent factors associated
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Table 2 Correlations of the Short Form 36 subscales at baseline
with the indices of disability at follow-up?

ODl 5y, PF sy, TMOD 5y,
Ageg, 031** -0.26%* 0.13
Educational years, -0.28** 0.20* -0.32%*
Pain intensity " 0.22* -0.20% 0.09
ODlg, 0.28** -0.31%* 0.18
Subscales of SF-36
PFe) -0.19* 0.40%* -0.11
RPg -023* 0.28%* -0.10
BP @) -0.30%* 033** -0.23*
GHg -0.15 023* -0.18
Vg -0.28% 021* ~0.26%*
SocFg -0.23% 0.26** -0.23*
REg -0.13 005 -0.20%
MH g, -0.26** 0.18 -0.22%

ODI Oswestry Disability Index, PF physical functioning, RP role limitations-
physical, BP bodily pain, GH general health perceptions, VT vitality, SocF social
functioning, RE, role limitations-emotional, MH mental health, TMOD Self-
reported total months of disability over the past 5 years

" p<0.05
**p<0.01

2“B”and “5Y” indicate data collected at baseline and the 5-year follow-up point,
respectively

P Pain intensity was evaluated using a 0-10 visual analogue scale

Table 3 Independent factors at baseline associated with the
Oswestry Disability Index at follow-up?

Model Independent Standardized t R?change p-value
variables Beta
Age 032 3.65 0.10 <0.001
BP -031 -358 0.10 0.001

Il Age 035 4.05 0.10 <0.001
VT -0.33 =377 0 <0.001

BP Bodily pain subscale of the Short Form 36, VT Vitality subscale of the Short
Form 36

#Models | and Il tested the associations of the four physical and mental
subscales of the Short Form 36 at baseline with the Oswestry Disability Index at
follow-up, respectively

Table 4 Independent factors at baseline associated with the PF
score of the SF-36 at follow-up?

Model Independent Standardized t R?change p-value
variables Beta
PF 038 450 0.6 <0.001
Age -0.24 -2.75 006 <0.01

Il ODI -0.27 -2.95 0.10 <0.01
Age -0.21 -232 004 0.02

PF Physical functioning subscale of the Short Form 36, ODI Oswestry Disability
Index

@ Models | and Il tested the associations of the four physical and mental
subscales of the Short Form 36 at baseline with PF score at follow-up,
respectively
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with TMOD over the past five years in models I and
II, respectively. Models I and II could explain 16.0%
and 18.0% of the variance in the TMOD at follow-up,
respectively.

The variance inflation factors in the models I and II
were 1.0 and 1.02 for the Table 3, 1.01 and 1.04 for the
Table 4, and 1.0 and 1.01 for the Table 5, respectively.

Discussion

The study aimed to investigate the associations of the
four physical and mental subscales of the SF-36 at base-
line with disability at the five-year follow-up point among
patients with CLBP. This study found that several factors
at baseline, including the BP, PF, and VT subscales, ODI,
age, and educational years, were associated with the indi-
ces of disability at the five-year follow-up point. Among
the four physical subscales, BP score at baseline was most
strongly associated with ODI and TMOD at follow-up
and PF score at baseline was associated with itself at fol-
low-up. Among the four mental subscales, the VT score
at baseline was most strongly associated with ODI and
TMOD at follow-up.

The multiple linear regression models showed that
several factors, including the BP, PF, and VT subscales,
OD], age, and educational years, were significantly asso-
ciated with the three indices of disability at the five-year
follow-up point. Among the four physical subscales, BP
score at baseline was most strongly associated with ODI
and TMOD at follow-up and PF score at baseline was
associated with itself at follow-up. Among the four men-
tal subscales, the VT score at baseline was most strongly
associated with ODI and TMOD at follow-up.

In this study, the BP score at baseline was significantly
correlated with all three indices of disability at follow-
up (Table 2).The BP subscale having a higher association
with disability at follow-up might result from the fact that
it evaluated both pain intensity and functional impair-
ment due to pain. Several previous studies also reported
that pain intensity was an important factor associated
with disability [8, 9, 12, 14]. Grotle et al. found that a high
level of chronic pain grade increased the risk of high dis-
ability at the 12-month follow-up point [8].

The VT score at baseline was a significant factor associ-
ated with the ODI and TMOD at follow-up. The VT sub-
scale included four items and assessed both energy and
fatigue. Our results highlighted the interesting finding
that the VT subscale at baseline had a higher association
with disability at follow-up than the MH subscale, which
evaluated depression and anxiety. Several previous stud-
ies found that depression and anxiety were closely associ-
ated with disability [30—33] among patients with CLBP.
Study participants with a lower VT score might imply
that the patient suffers from fatigue, lack of motivation,
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Table 5 Independent factors at baseline associated with the total months of disability over the past 5 years®

Model Independent variables Standardized Beta t R? change p-value

I Educational years -0.34 -3.85 0.10 <0.001
BP -0.25 -2.84 0.06 <0.01

Il Educational years -0.34 -393 0.10 <0.001
VT -0.29 -3.27 0.08 0.001

BP Bodily pain subscale of the Short Form 36, VT Vitality subscale of the Short Form 36

#Models | and Il tested the associations of the four physical and mental subscales of the Short Form 36 at baseline with the total months of disability over the past

5 years, respectively

and an exhausted feeling. Lack of motivation and fatigue
are diagnostic criteria for major depressive disorder in
the DSM-5 [34] and might be more difficult to recover
from than mood symptoms and become residual symp-
toms of major depressive disorder [35]. Our results also
showed that the improvement in the VT score was insig-
nificant (p=0.08) (Table 1) at follow-up. The concept
of the VT subscale differs from anxiety and depression,
especially in terms of stress-related exhaustion [36]. Our
results were compatible with previous studies [37-39]. A
lower level of vitality was associated with disability [37]
and was a significant independent predictor of disability
[38].

Several points were worth noting: 1) Table 2 shows
that all four mental subscales were significantly corre-
lated with TMOD over the past five years. This might
imply that the mental dimension of the SF-36 was more
associated with a total duration of disability in the long-
term follow-up as compared with the physical dimen-
sion. Previous studies also reported that psychological
factors such as anxiety, depression, or distress predicted
disability among patients with CLBP [5-7, 10]. 2) Years
of education were an independent factor for TMOD and
significantly correlated with the three indices of disability
at follow-up. Previous studies reported that less well-edu-
cated people were more likely to be affected by LBP due
to increased susceptibility or impairment of adaptation
to illness [9, 40, 41]. Moreover, disability due to LBP is
over-represented among people with low socioeconomic
status [42]. 3) Age was an independent factor associated
with ODI and PF at follow-up. Several previous stud-
ies reported that older age was associated with worse
functional disability among patients with CLBP [11, 43,
44]. 4) The PF score at baseline was correlated (r=0.40,
p<0.01) with that at follow-up. In Table 1, the PF score
was increased at follow-up, compared with that at base-
line. This meant that physical functioning was improved
at follow-up. This might partially result from treatment
of CLBP and improvement of pain intensity. 5) Social
function at baseline was negatively correlated with ODI
and TMOD at follow-up. This meant that a better social
function at baseline was associated with less disability at

follow-up. Previous studies reported that a higher social
function is likely to receive more emotional support
and exhibit better baseline performance [45] and dis-
satisfaction with social support was linked to increased
challenges in performing activities of daily living and
instrumental activities of daily living [46].

Limitation

There were limitations of our study. 1) This study was
observational. Although past surgical history was put into
the regression model, other therapeutic methods were
not controlled. This might cause bias. 2) The TMOD,
which was self-reported data, might have memory bias.
3) Only about half of the study participants at baseline
participated in the follow-up study. Although there were
no significant differences in the five demographic vari-
ables, VAS score, ODI, percentage of past surgical his-
tory, and scores of the eight SF-36 subscales between
patients with and without follow-up at baseline, patients
with follow-up had higher scores in the RE and MH at
baseline, compared with those without. This might cause
bias because patients without follow-up had a poorer
HRQoL in the RE and MH. 4) The study enrolled study
participants from one medical center. Expansion of our
results to the general population should be performed
cautiously.

Conclusion

In conclusion, our results demonstrated that the SF-36
subscales at baseline were associated with disability at the
five-year follow-up point among CLBP patients. The BP
and VT subscales at baseline were most strongly associ-
ated with ODI and TMOD at follow-up among the four
physical and mental subscales, respectively. The PF sub-
scale at baseline was most strongly associated with itself
at follow-up among the four physical subscales. The
results implicated that improvements in pain intensity,
vitality, and physical functions might be important in
preventing patients with CLBP from becoming disabled.
Further studies should investigate the mechanisms that
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could explain the associations between these SF-36 sub-
scales and the indices of disability. Moreover, whether
our findings could extend to the general population
should be more investigated.

Abbreviations

BMI Body Mass Index

BP Bodily pain

CLBP Chronic low back pain

DSM Diagnostic and Statistical Manual of Mental Disorders
GH General health perceptions

MH Mental health

NRS Numerical Rating Scale

ODI Oswestry Disability Index
PF Physical functioning

RE Role limitations-emotional
RP Role limitations-physical
SF-36 Short Form 36

SocF Social functioning

TMOD  Self-reported total months of disability over the past 5 years
VAS Visual Analogue Scale

VT Vitality

Acknowledgements

This study was supported in part by Chang Gung Memorial Hospital Research
Program (CMRPG3L1541, CMRPG3M1801 and CMRPG3N0491) and a National
Science Council grant (NSTC 112-2314-B-182A-034). The authors thank
Ping-Hsuan Huang for the statistical assistance and wish to acknowledge the
support of the Maintenance Project of the Center for Big Data Analytics and
Statistics (Grant CLRPG3N0011) at Chang Gung Memorial Hospital.

Authors’ contributions

CIH, WCC, and HLL contributed to the study conception and design. CIH, HLL,
WCC, and TSF performed material preparation, data collection, and analysis.
HLL and WYC wrote the first draft of the manuscript. WYL revised the manu-
script. All authors read and approved the final manuscript.

Funding

This study was supported in part by Chang Gung Memorial Hospital Research
Program (CMRPG3L1541, CMRPG3M1801, and CMRPG3N0491) and a National
Science Council grant (NSTC 112-2314-B-182A-034).

Availability of data and materials
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

This was an observational study and was performed in line with the principles
of the Declaration of Helsinki. Approval was granted by the Institutional
Review Board of Chang Gung Memorial Hospital (IRB Number: 101-4738B).
Informed consent was obtained from all participants before participation.

Consent for publication

The findings described in this document have not been previously published,
and none of the authors are currently submitting them to another publisher
for consideration.

Competing interests
The authors declare no competing interests.

Author details

'Department of Psychiatry, Chang Gung Memorial Hospital, Linkou, No.5,
Fuxing St., Guishan Dist,, Taoyuan City 333, Taiwan (RO.C)). 2Charwg Gung
University College of Medicine, No.259, Wenhua 1st Rd., Guishan Dist,,
Taoyuan City, Taiwan (R.O.C.). 3Department of Medical Education, Chang Gung
Memorial Hospital Linkou, No.5, Fuxing St., Guishan Dist., Taoyuan City, Taiwan
(RO.C). 4Depar‘[ment of Orthopedics, Chang Gung Memorial Hospital, Linkou,
No.5, Fuxing St., Guishan Dist, Taoyuan City, Taiwan (R.O.C)). *Department

Page 7 of 8

of Orthopedics, New Taipei Municipal Tucheng Hospital, No. 6, Sec. 2, Jincheng
Rd., Tucheng Dist,, New Taipei, Taiwan (R.O.C.).

Received: 17 June 2024 Accepted: 1 October 2024
Published online: 15 October 2024

References

1. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators.
Global, regional, and national incidence, prevalence, and years lived with
disability for 354 diseases and injuries for 195 countries and territories,
1990-2017: a systematic analysis for the global burden of disease study
2017. Lancet. 2018;392(10159):1789-858. https://doi.org/10.1016/s0140-
6736(18)32279-7.

2. Hurwitz EL, Randhawa K, Yu H, Cété P, Haldeman S. The global spine care
initiative: a summary of the global burden of low back and neck pain
studies. Eur Spine J. 2018;27(Suppl 6):796-801. https://doi.org/10.1007/
500586-017-5432-9.

3. Pinheiro MB, Ferreira ML, Refshauge K, et al. Symptoms of depression
as a prognostic factor for low back pain: a systematic review. Spine J.
2016;16(1):105-16. https://doi.org/10.1016/j.spinee.2015.10.037.

4. Hayden JA, Chou R, Hogg-Johnson S, Bombardier C. Systematic reviews
of low back pain prognosis had variable methods and results: guidance
for future prognosis reviews. J Clin Epidemiol. 2009,62(8):781-796.e781.
https://doi.org/10.1016/jjclinepi.2008.09.004.

5. PincusT, Burton AK, Vogel S, Field AP. A systematic review of psychologi-
cal factors as predictors of chronicity/disability in prospective cohorts of
low back pain. Spine (Phila Pa 1976). 2002;27(5):E109-120. https://doi.org/
10.1097/00007632-200203010-00017.

6. Mallen CD, Peat G, Thomas E, Dunn KM, Croft PR. Prognostic factors for
musculoskeletal pain in primary care: a systematic review. Br J Gen Pract.
2007;57(541):655-61.

7. Frymoyer JW. Predicting disability from low back pain. Clin Orthop Relat
Res. 1992;279:101-9.

8.  Grotle M, Foster NE, Dunn KM, Croft P. Are prognostic indicators for poor
outcomes different for acute and chronic low back pain consulters in
primary care? Pain. 2010;151(3):790-7. https://doi.org/10.1016/j.pain.
2010.09.014.

9. Costa Lda C, Maher CG, McAuley JH, et al. The prognosis for patients with
chronic low back pain: inception cohort study. BMJ. 2009;339:03829.
https://doi.org/10.1136/bmj.b3829.

10. Grotle M, Vgllestad NK, Brox JI. Clinical course and impact of fear-
avoidance beliefs in low back pain: prospective cohort study of acute
and chronic low back pain: Il. Spine (Phila Pa 1976). 2006;31(9):1038-46.
https://doi.org/10.1097/01.brs.0000214878.01709.0e.

11. Jarvik JG, Comstock BA, Heagerty PJ, et al. Back pain in seniors: the
Back pain Outcomes using Longitudinal Data (BOLD) cohort baseline
data. BMC Musculoskelet Disord. 2014;15:134. https://doi.org/10.1186/
1471-2474-15-134

12. Shafshak TS, Elnemr R. The visual analogue scale versus numerical rating
scale in measuring pain severity and predicting disability in low back
pain. J Clin Rheumatol. 2021;27(7):282-5. https://doi.org/10.1097/RHU.
0000000000001320.

13. Tagliaferri SD, Miller CT, Owen PJ, et al. Domains of chronic low back pain
and assessing treatment effectiveness: a clinical perspective. Pain Pract.
2020;20(2):211-25. https://doi.org/10.1111/papr.12846.

14. Keeley P, Creed F, Tomenson B, Todd C, Borglin G, Dickens C. Psychosocial
predictors of health-related quality of life and health service utilization in
people with chronic low back pain. Pain. 2008;135(1-2):142-50. https://
doi.org/10.1016/j.pain.2007.05.015.

15. Poder TG, Carrier N. Predicting SF-6Dv2 utility scores for chronic low back
pain using the Oswestry disability index and Roland-Morris disability
questionnaire. Expert Rev Pharmacoecon Outcomes Res. 2021;21(1):105-
10. https://doi.org/10.1080/14737167.2020.1755261.

16. Poder TG, Carrier N. Predicting EQ-5D-5L utility scores from the Oswestry
disability index and Roland-Morris disability questionnaire for low back
pain. J Pain Res. 2020;13:623-31. https://doi.org/10.2147/jpr.5236957.

17. Verkerk K, Luijsterburg PA, Heymans MW, et al. Prognosis and course of
disability in patients with chronic nonspecific low back pain: a 5- and


https://doi.org/10.1016/s0140-6736(18)32279-7
https://doi.org/10.1016/s0140-6736(18)32279-7
https://doi.org/10.1007/s00586-017-5432-9
https://doi.org/10.1007/s00586-017-5432-9
https://doi.org/10.1016/j.spinee.2015.10.037
https://doi.org/10.1016/j.jclinepi.2008.09.004
https://doi.org/10.1097/00007632-200203010-00017
https://doi.org/10.1097/00007632-200203010-00017
https://doi.org/10.1016/j.pain.2010.09.014
https://doi.org/10.1016/j.pain.2010.09.014
https://doi.org/10.1136/bmj.b3829
https://doi.org/10.1097/01.brs.0000214878.01709.0e
https://doi.org/10.1186/1471-2474-15-134
https://doi.org/10.1186/1471-2474-15-134
https://doi.org/10.1097/RHU.0000000000001320
https://doi.org/10.1097/RHU.0000000000001320
https://doi.org/10.1111/papr.12846
https://doi.org/10.1016/j.pain.2007.05.015
https://doi.org/10.1016/j.pain.2007.05.015
https://doi.org/10.1080/14737167.2020.1755261
https://doi.org/10.2147/jpr.S236957

Lin et al. Health and Quality of Life Outcomes (2024) 22:88

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34

35.

36.

37.

12-month follow-up cohort study. Phys Ther. 2013;93(12):1603-14.
https://doi.org/10.2522/pt}.20130076.

Enthoven P, Skargren E, Carstensen J, Oberg B. Predictive factors for 1-year
and 5-year outcome for disability in a working population of patients
with low back pain treated in primary care. Pain. 2006;122(1-2):137-44.
https://doi.org/10.1016/j.pain.2006.01.022.

McHorney CA, Ware JE Jr, Lu JF, Sherbourne CD. The MOS 36-item short-
form health survey (SF-36): lll. Tests of data quality, scaling assumptions,
and reliability across diverse patient groups. Med Care. 1994;32(1):40-66.
https://doi.org/10.1097/00005650-199401000-00004.

Lins L, Carvalho FM. SF-36 total score as a single measure of health-
related quality of life: scoping review. SAGE Open Med. 2016;4:205031211
6671725. https://doi.org/10.1177/2050312116671725.

Nieminen LK, Pyysalo LM, Kankaanpé&a MJ. Prognostic factors for

pain chronicity in low back pain: a systematic review. Pain Rep.
2020;6(1):€919. https://doi.org/10.1097/PR9.0000000000000919.

Petrozzi MJ, Rubinstein SM, Ferreira PH, Leaver A, Mackey MG. Pre-
dictors of low back disability in chiropractic and physical therapy
settings. Chiropr Man Therap. 2020;28(1):41. https://doi.org/10.1186/
$12998-020-00328-3.

American Psychiatric Association. Diagnostic and statistical manual of
mental disorders, 4th edition, text revision (DSM-IV-TR). 2000. https://
books.google.com.tw/books?id=_w5-BgAAQBAJ.

Ware JE, Kosinski M, Keller S. SF-36 Physical and mental health summary
scales: a user’s manual. Health Assessment Lab. 1994. https://books.
google.com.tw/books?id=RDDSXAEACAAJ.

Keller SD, Bayliss MS, Ware JE, et al. Comparison of responses to SF-36
health survey questions with one-week and four-week recall periods.
Health Serv Res. 1997;32(3):367-84.

Fairbank JC, Couper J, Davies JB, O'Brien JP. The Oswestry low back pain
disability questionnaire. Physiotherapy. 1980,66(8):271-3.

Fairbank JC, Pynsent PB. The Oswestry disability index. Spine (Phila Pa
1976). 2000;25(22):2940-52. https://doi.org/10.1097/00007632-20001
1150-00017.

Roland M, Fairbank J. The Roland-Morris disability questionnaire

and the Oswestry disability questionnaire. Spine (Phila Pa 1976).
2000;25(24):3115-24.

IBM Corp. IBM SPSS statistics for windows, version 20.0. Armonk: IBM
Corp; 2011.

Nyiendo J, Haas M, Goldberg B, Sexton G. Pain, disability, and satisfaction
outcomes and predictors of outcomes: a practice-based study of chronic
low back pain patients attending primary care and chiropractic physi-
cians. J Manipulative Physiol Ther. 2001;24(7):433-9. https://www.ncbi.
nlm.nih.gov/pubmed/11562650.

Hung CI, Liu CY, Fu TS. Depression: an important factor associated with
disability among patients with chronic low back pain. Int J Psychiatry
Med. 2015;49(3):187-98. https://doi.org/10.1177/0091217415573937.
Marshall PWM, Schabrun S, Knox MF. Physical activity and the mediat-
ing effect of fear, depression, anxiety, and catastrophizing on pain-
related disability in people with chronic low back pain. PLoS One.
2017;12(7):20180788. https://doi.org/10.1371/journal.pone.0180788.
Ranger TA, Cicuttini FM, Jensen TS, Manniche C, Heritier S, Urquhart

DM. Catastrophization, fear of movement, anxiety, and depression are
associated with persistent, severe lower back pain and disability. Spine J.
2020;20(6):857-65. https://doi.org/10.1016/j.spinee.2020.02.002.
American Psychiatric Association. Diagnostic and statistical manual of
mental disorders: DSM-5™ 5th ed. Arlington, VA, US: American Psychiatric
Publishing Inc,; 2013.

Ghanean H, Ceniti AK, Kennedy SH. Fatigue in patients with major
depressive disorder: prevalence, burden and pharmacological
approaches to management. CNS Drugs. 2018;32(1):65-74. https://doi.
0rg/10.1007/s40263-018-0490-z.

RekenyiV, Garboczy S, Szeman-Nagy A, Al-Tammemi AB, Sayed-Ahmad
M, Kolozsvari LR. The effects and differences of social support, depression,
and vital exhaustion during the COVID-19 pandemic among interna-
tional and domestic university students. Int J Environ Res Public Health.
2023;20(2):1502. https://doi.org/10.3390/ijerph20021502.

Ng SK, Cicuttini FM, Davis SR, et al. Poor general health and lower levels
of vitality are associated with persistent, high-intensity low back pain
and disability in community-based women: a prospective cohort study.
Maturitas. 2018;113:7-12. https://doi.org/10.1016/j.maturitas.2018.04.007.

Page 8 of 8

38. Sprague BN, Zhu X, Ehrenkranz RC, et al. Declining energy predicts
incident mobility disability and mortality risk in healthy older adults. J Am
Geriatr Soc. 2021;69(11):3134-41. https://doi.org/10.1111/jgs.17372.

39. Thomas E, Silman AJ, Croft PR, Papageorgiou AC, Jayson MI, Macfarlane
GJ. Predicting who develops chronic low back pain in primary care: a
prospective study. BMJ. 1999;318(7199):1662-7. https://doi.org/10.1136/
bmj.318.7199.1662.

40. Dionne CE, Von Korff M, Koepsell TD, Deyo RA, Barlow WE, Checkoway
H. Formal education and back pain: a review. J Epidemiol Community
Health. 2001;55(7):455-68. https://doi.org/10.1136/jech.55.7.455.

41. Shmagel A, Foley R, Ibrahim H. Epidemiology of chronic low back pain in
US adults: data from the 2009-2010 national health and nutrition exami-
nation survey. Arthritis Care Res (Hoboken). 2016;68(11):1688-94. https://
doi.org/10.1002/acr.22890.

42. Hartvigsen J, Hancock MJ, Kongsted A, et al. What low back pain is and
why we need to pay attention. Lancet. 2018;391(10137):2356-67. https.//
doi.org/10.1016/50140-6736(18)30480-x.

43. de Souza IMB, Sakaguchi TF, Yuan SLK, et al. Prevalence of low back pain
in the elderly population: a systematic review. Clinics (Sao Paulo). 2019;74:
€789. https://doi.org/10.6061/clinics/2019/e789.

44. Wettstein M, Eich W, Bieber C, Tesarz J. Pain intensity, disability, and qual-
ity of life in patients with chronic low back pain: does age matter? Pain
Med. 2019;20(3):464-75. https://doi.org/10.1093/pm/pny062.

45. Seeman TE, Lusignolo TM, Albert M, Berkman L. Social relationships, social
support, and patterns of cognitive aging in healthy, high-functioning
older adults: MacArthur studies of successful aging. Health Psychol.
2001;20(4):243-55. https://doi.org/10.1037/0278-6133.20.4.243.

46. Mclaughlin D, Leung J, Pachana N, Flicker L, Hankey G, Dobson A. Social
support and subsequent disability: it is not the size of your network that
counts. Age Ageing. 2012,41(5):674-7. https://doi.org/10.1093/ageing/
afs036.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.2522/ptj.20130076
https://doi.org/10.1016/j.pain.2006.01.022
https://doi.org/10.1097/00005650-199401000-00004
https://doi.org/10.1177/2050312116671725
https://doi.org/10.1097/PR9.0000000000000919
https://doi.org/10.1186/s12998-020-00328-3
https://doi.org/10.1186/s12998-020-00328-3
https://books.google.com.tw/books?id=_w5-BgAAQBAJ
https://books.google.com.tw/books?id=_w5-BgAAQBAJ
https://books.google.com.tw/books?id=RDDSxAEACAAJ
https://books.google.com.tw/books?id=RDDSxAEACAAJ
https://doi.org/10.1097/00007632-200011150-00017
https://doi.org/10.1097/00007632-200011150-00017
https://www.ncbi.nlm.nih.gov/pubmed/11562650
https://www.ncbi.nlm.nih.gov/pubmed/11562650
https://doi.org/10.1177/0091217415573937
https://doi.org/10.1371/journal.pone.0180788
https://doi.org/10.1016/j.spinee.2020.02.002
https://doi.org/10.1007/s40263-018-0490-z
https://doi.org/10.1007/s40263-018-0490-z
https://doi.org/10.3390/ijerph20021502
https://doi.org/10.1016/j.maturitas.2018.04.007
https://doi.org/10.1111/jgs.17372
https://doi.org/10.1136/bmj.318.7199.1662
https://doi.org/10.1136/bmj.318.7199.1662
https://doi.org/10.1136/jech.55.7.455
https://doi.org/10.1002/acr.22890
https://doi.org/10.1002/acr.22890
https://doi.org/10.1016/s0140-6736(18)30480-x
https://doi.org/10.1016/s0140-6736(18)30480-x
https://doi.org/10.6061/clinics/2019/e789
https://doi.org/10.1093/pm/pny062
https://doi.org/10.1037/0278-6133.20.4.243
https://doi.org/10.1093/ageing/afs036
https://doi.org/10.1093/ageing/afs036

	Bodily pain and vitality are the key factors in the disability of chronic low back pain patients under Short Form 36 base study: a five-year cohort study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study design and participants
	Measures
	Assessment of quality of life
	Assessment of disability

	Statistical methods

	Results
	Study participants
	Correlations of the three indices of disability at the 5-year follow-up point with the scores of the SF-36 subscales at baseline
	Independent factors associated with the three indices of disability

	Discussion
	Limitation

	Conclusion
	Acknowledgements
	References


