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Abstract

Objective To examine sociodemographic, clinical, and healthcare-related factors associated with preoperative health-related
quality of life (HRQoL) among patients undergoing surgery for degenerative lumbar spine conditions in a multi-ethnic Asian
population.

Methods This cross-sectional study used baseline data from the Spine PROM Surgery Registry, including 1194 patients
scheduled for surgery within a Singapore healthcare cluster between 2017 and 2022. HRQoL was measured using the EQ-
5D-3L, with utility scores crosswalked to the EQ-5D-5L index using the van Hout crosswalk. Hierarchical linear regression
assessed factors associated with HRQoL across three blocks: sociodemographic, clinical, and healthcare/lifestyle. Multivari-
able logistic regression identified factors associated with reporting problems within each EQ-5D dimension.

Results Mean age was 58.1 years (SD 16.1); 51.5% were female. Mean EQ-5D-5L index was 0.43 (SD 0.38). Pain/discom-
fort (93.6%) and usual activities problems (84.3%) were most commonly reported. Lower EQ-5D scores were independently
associated with non-outpatient presentation (f =—0.37), non-Chinese ethnicity (e.g., Malay: B =—0.10), secondary education
(B=-0.15), and accident/trauma history (B =—0.11). Dimension-level analyses showed secondary education was associated
with higher odds of problems in mobility (OR=2.72), self-care (OR=1.87), usual activitics (OR=1.80), and anxiety/depres-
sion (OR=1.97). Non-outpatient presentation was associated with markedly higher odds of self-care problems (OR=2.98).
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Conclusions Patients awaiting lumbar spine surgery appear to have impaired preoperative HRQoL. Although the modest
explained variance limits robust risk prediction, preoperative profiles may still help inform clinical discussions and shared
decision-making. Non-outpatient presentation may help identify patients who could benefit from enhanced preoperative
support, although this requires prospective validation. Differences by ethnicity and education suggest opportunities for cul-
turally tailored counselling. EQ-5D dimension profiles may indicate targets for prehabilitation and provide Singapore-based
benchmark data for a lumbar spine surgery cohort for patient-centred care, service benchmarking, and health technology
assessment.

Plain English summary

Low back pain is a common reason why people lose the ability to work, move, and take part in daily life. Many patients
with long-lasting back problems eventually need surgery, but their quality of life before surgery can vary widely. Under-
standing how patients feel and function before surgery is important for planning care, setting expectations, and deciding
who may need extra support. This study looked at how good or poor quality of life is in patients waiting for surgery for
degenerative lumbar spine conditions, and which personal, social, and clinical factors are linked to worse quality of life.
We studied over 1100 patients in Singapore using a standard health questionnaire that measures mobility, self-care, daily
activities, pain, and mental wellbeing. This allowed us to examine both overall quality of life and specific problem areas.
We found that patients had substantial problems before surgery, especially with pain and daily activities. Quality of life
did not differ by diagnosis, but was worse in patients who entered care through emergency or inpatient routes, and in
some ethnic and educational groups. These findings suggest that identifying patients with poorer preoperative quality of

life may help clinicians tailor support and plan care before surgery.

Keywords EQ-5D-5L - Health-related quality of life - Degenerative lumbar spine - Spinal stenosis - Singapore -

Patient-reported outcomes

Introduction

Low back pain is the leading cause of disability worldwide,
accounting for an estimated 70.4 million disability-adjusted
life years globally in 2023 [1] and imposing a substantial
clinical and economic burden, particularly in high-income
countries [2]. Degenerative lumbar spine conditions, includ-
ing spinal stenosis, disc herniation and spondylolisthesis, are
common indications for surgery. Despite similar diagnostic
labels, patients present with marked variation in preopera-
tive health-related quality of life (HRQoL) impairment [3].

Systematic assessment of preoperative HRQoL has
important prognostic and clinical value. Baseline HRQoL
scores predict surgical outcomes, enabling clinicians to set
realistic expectations and identify patients who may achieve
greater postoperative benefit [4, 5]. In addition, EQ-5D
dimension-level profiles provide insight into specific areas
of impairment, such as mobility, self-care, or anxiety/depres-
sion, which can guide targeted counselling and preoperative
intervention [6]. Identifying patients with particularly poor
preoperative HRQoL may help clinicians recognise those
who might benefit from additional preoperative assessment
or support such as prehabilitation, pain management, and
psychological support [4]. At a broader level, preoperative
HRQoL data facilitate shared decision-making by provid-
ing benchmark data for similar surgical populations [5] and
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underpin health technology assessment through estimation
of quality-adjusted life years gained from surgery [7, 8].

Based on findings from recent systematic reviews and an
international panel of experts, the EQ-5D is recommended
as the preferred instrument for measuring health-related
quality of life in patients with low back pain [9, 10]. Previ-
ous studies have reported preoperative EQ-5D utility val-
ues ranging from 0.36 to 0.45 in patients with lumbar spine
conditions [11], with pain or discomfort consistently identi-
fied as the most affected dimension [4, 12]. Several factors
influence HRQoL in degenerative spine populations. Higher
comorbidity burden is associated with poorer quality of life
[13, 14], while obesity is linked to an increased low back
pain prevalence and lower HRQoL [15, 16]. Depression
shows a dose response relationship with chronic low back
pain [17], and neuropathic pain components are associated
with significantly reduced EQ-5D scores [18]. Socioeco-
nomic factors, including educational attainment, indepen-
dently influence disease burden and HRQoL outcomes [4,
19, 20]. Together, these findings suggest that preoperative
HRQoL reflects both clinical severity and broader social
determinants of health.

Nonetheless, most existing evidence derives from West-
ern populations or relatively homogeneous East Asian
cohorts [21]. Singapore represents a distinct context as a rap-
idly ageing, multi-ethnic Asian society comprising Chinese,
Malay, Indian, and other ethnic groups. Although country-
specific EQ-5D-3L value sets are available [22], describing
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preoperative HRQoL profiles and their associated factors in
this setting remain limited. To our knowledge, this is the
first study to provide a comprehensive, dimension-level
characterisation of preoperative EQ-5D profiles and their
sociodemographic, clinical, and healthcare-related cor-
relates in a multi-ethnic Asian spine surgery cohort. This
addresses an important gap, as most existing preoperative
HRQoL data derive from Western or ethnically homoge-
neous populations, limiting their applicability to diverse
Asian settings. Furthermore, the identification of modifiable
and non-modifiable factors associated with preoperative
HRQoL may inform the development of targeted prehabili-
tation strategies and culturally tailored care pathways. This
study therefore aims to describe preoperative HRQoL using
the EQ-5D-5L crosswalk index, identify factors associated
with HRQoL, and examine dimension-specific associations
to support patient counselling and prehabilitation.

Methods
Ethical approval

This study was performed in accordance with the Dec-
laration of Helsinki. Ethical approval was granted by the
Domain Specific Review Board, National Healthcare Group,
Singapore (reference: 2025 — 1733). A waiver of informed
consent was obtained as the study used anonymised registry
data. This study was reported according to the Strengthen-
ing the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines [23].

Study design, setting, and data source

This was a cross-sectional analysis of a single-centre spine
surgery registry at a tertiary referral university spine cen-
tre comprising eight fellowship-trained spine surgeons.
The Spine Surgery Registry was established in 2007 and
has since routinely collected patient-reported outcome and
clinical data from patients undergoing spine surgery. For the
present study, the registry dataset comprised 1704 patients
with lumbar spine conditions enrolled between 2017 and
2022. The registry prospectively enrolled adults with
degenerative lumbar spine conditions who subsequently
underwent lumbar surgery as part of routine care [4, 5].
PROMs were administered at surgery enlistment and during
follow-up at 3—6 months, 1 year, and 2 years after surgery
[4]. In this study, baseline referred to the preoperative time
point at surgery enlistment, during the preoperative surgi-
cal consultation. A trained Spine Centre staff member col-
lected PROM data using paper-based questionnaires during
clinic visits, and the data were subsequently entered into

Research Electronic Data Capture (REDCap) tools hosted
locally within the hospital [24, 25]. PROM completion was
near-universal because questionnaire administration was
embedded in routine preoperative workflow; however, the
registry did not maintain a formal response-rate denomi-
nator. Preoperative data collected between 2017 and 2022
were extracted for the present analysis.

Eligibility criteria

Inclusion criteria were adults aged 18 years or older; a
clinical diagnosis of lumbar spinal stenosis, lumbar disc
herniation, lumbar spondylolisthesis, or degenerative disc
disease; completion of preoperative EQ-5D-3L question-
naire; and availability of key sociodemographic and clinical
variables. Exclusion criteria were: previous lumbar spine
surgery; incomplete EQ-5D data; and non-degenerative
spinal pathology (e.g., tumour, infection, or trauma-related
conditions).

Study variables

Sociodemographic variables included age (further subcat-
egorised into < 45, 45-64, and > 65 years subgroups), sex,
ethnicity, and educational attainment (primary or below,
secondary, post-secondary/diploma, and university and
above). Sex was defined as biological sex recorded in hos-
pital administrative records. Clinical variables included
body mass index (BMI; categorised using WHO Asia-
Pacific cutoffs as normal/underweight [< 23 kg/m?], over-
weight [23-27.4 kg/m?], and obese [>27.5 kg/m?]) [26, 27],
comorbidity status (none versus > 1 comorbidity), primary
diagnosis (spinal stenosis, prolapsed disc, spondylolisthe-
sis, or degenerative disc disease), and the spinal level(s)
affected (L4/5, L4/5 and L5/S1, L5/S1, mixed level, or
others). Healthcare and lifestyle factors included presenta-
tion pathway at registry recruitment (outpatient clinic vs.
non-outpatient presentation via the emergency department
or direct inpatient recruitment), a history of accident or
trauma, and smoking status (never smoker, former smoker,
or current smoker). Presentation pathway reflects the route
of entry into spine care at registry recruitment and does not
indicate surgical urgency.

Patient-reported outcome measures

All patients completed the EQ-5D-3L questionnaire preop-
eratively, which describes health status across five dimen-
sions (mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression) with three response levels each (no
problems, some problems, and extreme problems) [6]. Index
values were derived using the Singapore EQ-5D-3L value
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set [22], and responses were crosswalked to EQ-5D-5L val-
ues using the van Hout crosswalk to facilitate comparison
with studies using the five-level instrument [28, 29].

Statistical analysis

All analyses were conducted using Stata version 19.0 (Stata-
Corp LLC, College Station, TX, USA) [30]. Continuous
variables were summarised using means and standard devi-
ations (SD); categorical variables were presented as counts
and percentages. Differences across diagnostic groups were
assessed using one-way analysis of variance (ANOVA) [31]
for continuous variables and chi-square tests for categorical
variables.

Hierarchical linear regression models were constructed
to identify factors independently associated with HRQoL.
The crosswalked EQ-5D-5L index served as the primary
outcome, with the original EQ-5D-3L index examined in
sensitivity analyses. Three sequential models were fitted:
Model 1 included sociodemographic factors (age, sex, eth-
nicity, and education); Model 2 added clinical factors (BMI,
comorbidity status, diagnosis, and lumbar spine level); and
Model 3 further incorporated healthcare and lifestyle fac-
tors (presentation pathway, accident history, and smoking
status). Model fit was evaluated using R?, adjusted R?, root
mean square error (RMSE), Akaike information criterion
(AIC), and Bayesian information criterion (BIC) [32].

Spine Surgery Registry (established 2007)
Dataset: 2017-2022

(N=1,704)
R
-
A 4
Eligible patients with degenerative lumbar spine
conditions
(n =1,195)
e
=
h 4

Final analytic sample
(n=1,194)

Fig. 1 Patient flow diagram. Spine surgery registry, 2017-2022
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Multivariable logistic regression models were fitted to
examine factors associated with reporting any problems
(level 2 or 3) versus no problems (level 1) for each EQ-
5D-3L dimension separately. Odds ratios (OR) with 95%
confidence intervals (CI) were reported. Model discrimina-
tion was assessed using the area under the receiver oper-
ating characteristic curve (AUROC), and overall model fit
was evaluated using pseudo R2, AIC, and likelihood ratio
chi-square statistics [33]. A two-sided p-value of < 0.05 was
considered statistically significant. No adjustments for mul-
tiple comparisons were made given the exploratory nature of
the analyses. All included patients had complete EQ-5D-3L
responses, as complete EQ-5D data were an inclusion crite-
rion. Missing data were minimal: spine level involvement
had one missing observation (0.08%). Complete case analy-
sis was used given the negligible proportion of missingness.

Results
Baseline characteristics

Ofthe 1704 patients in the registry dataset, 504 were excluded
for non-degenerative spinal pathology, 3 for surgery cancel-
lation, 2 for surgery dates outside the study period, and 1 for
incomplete EQ-5D-3L data, leaving 1194 patients who met
all inclusion criteria. A patient flow diagram is presented in
Fig. 1. The baseline characteristics of the study population

Excluded (n = 509):
Non-degenerative pathology (n = 504)
Surgery cancelled (n = 3)
Surgery outside study period (n = 2)

Excluded from analysis:
Incomplete EQ-5D (n=1)
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are presented in Table 1. The overall mean age was 58.1
years (SD 16.1), with 51.5% of the cohort being female.
The age distribution showed that 42.4% were older adults
(=65 years), 37.1% were middle-aged (45-64 years), and
20.5% were young adults (<45 years). The majority were
of Chinese ethnicity (70.3%), followed by Indian (12.1%),
others (9.0%), and Malay (8.6%). Highest educational level
attainment was distributed across the various categories as
follows: primary or below (25.8%), secondary (19.9%),
post-secondary/diploma (31.5%), and university and above
(22.9%).

The mean BMI was 26.3 kg/m? (SD 4.7), with 34.6%
classified as obese, 41.2% as overweight, and 24.2% as nor-
mal or underweight. Most patients (68.4%) had at least one
comorbidity. The most common diagnosis was spinal ste-
nosis (40.5%), followed by a prolapsed intervertebral disc
(22.9%), spondylolisthesis (19.8%), and degenerative disc
disease (16.9%). The most frequently affected lumbar spine
level was L4/5 (36.6%). Most patients (93.6%) entered care
via outpatient clinics, 5.3% had a history of accident or
trauma, and 78.1% reported having never smoked.

Health-related quality of life outcomes

The overall mean EQ-5D-3L index was 0.48 (SD 0.34)
and the crosswalked EQ-5D-5L index was 0.43 (SD 0.38)
(Table 1). Analysis of EQ-5D-3L dimension responses
revealed that pain/discomfort was the most affected dimen-
sion, with 93.6% of patients reporting some or extreme
problems (Fig. 2). Usual activities were also highly affected
(84.3% with problems), followed by mobility (74.1%), anx-
iety/depression (53.1%), and self-care (38.3%).

Univariate associations with health-related quality
of life

Table 2 presents the univariate associations between inde-
pendent variables and HRQoL outcomes. Sex was signifi-
cantly associated with EQ-5D-5L index (p=0.003), with
females reporting higher mean scores than males (0.46
versus 0.39). Ethnicity showed significant differences
(»<0.001), with Chinese patients reporting the highest
mean EQ-5D-5L index (0.46) compared with Malay (0.34),
Indian (0.32), and other ethnicities (0.37). Educational
attainment differed significantly across categories, with uni-
versity-educated patients reporting the highest scores (0.48)
and those with secondary education the lowest (0.32).

BMI was also significantly associated with the EQ-
5D-5L index (p=0.002), with obese patients reporting lower
scores. Presentation pathway showed the largest univariate
differences: non-outpatient presentation, reflecting the route

of presentation into care at registry recruitment, was associ-
ated with substantially lower EQ-5D-5L index (0.04 versus
0.45, p<0.001). A history of accident or trauma was also
significantly associated with poorer HRQoL (p<0.001 for
EQ-5D-5L index). Notably, there were no statistically sig-
nificant differences in HRQoL outcomes across the different
diagnosis groups (p=0.526 for EQ-5D-5L index).

Hierarchical regression analyses for EQ-5D-5L index

Table 3 presents the hierarchical linear regression models for
the crosswalked EQ-5D-5L index. In Model 1 (sociodemo-
graphic factors only), female sex was associated with higher
EQ-5D-5L index (B=0.05, 95% CI: 0.00 to 0.09, p<0.05),
whilst non-Chinese ethnicities were associated with sig-
nificantly lower scores compared with Chinese ethnicity
(Malay: B=—0.14, p<0.001; Indian: p=—0.14, p<0.001;
others: p=—0.14, p<0.001). Attainment of only secondary
education was associated with lower EQ-5D-5L index com-
pared with primary education or below (p=—0.17, 95% CI:
—0.23 to —0.10, p<0.001). Model 1 explained 5.7% of the
variance in EQ-5D-5L index.

The addition of clinical factors in Model 2 did not sub-
stantially improve model fit (AR?>=0.012), and no clinical
variables achieved statistical significance. In the full model
(Model 3), non-outpatient presentation showed the largest
coefficient magnitude associated with lower HRQoL scores
(B=-0.37, 95% CI: —0.46 to —0.28, p<0.001). Secondary
education, non-Chinese ethnicity, and history of accident
or trauma remained independently associated with poorer
HRQoL. The full model explained 13.2% of the variance in
EQ-5D-5L index (adjusted R?=0.115).

Factors associated with problems in individual EQ-
5D-3L dimensions

Table 4 presents the multivariable logistic regression results
for reporting any problems in each EQ-5D-3L dimension.
The patterns of association varied across dimensions.

For mobility, patients with degenerative disc disease had
higher odds of reporting problems compared with spinal
stenosis (OR=1.97, 95% CI: 1.26 to 3.08, p<0.01). Attain-
ment of secondary level education was associated with
increased odds of mobility problems compared with pri-
mary education (OR=2.72,95% CI: 1.67 to 4.42, p<0.001),
whilst university education was associated with reduced
odds (OR=0.68, 95% CI: 0.47 to 0.98, p<0.05). The model
demonstrated acceptable discrimination (AUC=0.68) (Sup-
plementary Table 1).

For self-care, non-outpatient presentation showed the
largest odds ratio for reporting problems (OR=2.98, 95%
CI: 1.79 to 4.97, p<0.001). Obesity was associated with
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Table 1 Baseline characteristics and health-related quality of life of patients with degenerative lumbar spine conditions

Characteristic

n (%) or Mean (SD)

Socio-demographic characteristics

Age (years), mean (SD)
Age category
Young adults (<45 years)
Middle-aged (45—64 years)
Older adults (=65 years)
Sex
Male
Female
Race/ethnicity
Chinese
Malay
Indian
Others
Education level
Primary or below
Secondary
Post-secondary/Diploma
University and above
Clinical characteristics
BMI (kg/m?), mean (SD)
BMI category (Asian cutoffs)
Normal/Underweight (<23)
Overweight (23-27.4)
Obese (>27.5)
Comorbidity status
No comorbidities
>1 comorbidity
Diagnosis
Spinal stenosis
Prolapsed intervertebral disc
Spondylolisthesis
Degenerative disc disease
Spine level involvement
L4/5
L4/5 and L5/S1
L5/S1
Mixed level
Others
Healthcare and lifestyle factors
Presentation pathway
Outpatient clinic
Non-outpatient presentation
History of accident/trauma
No
Yes
Smoking history
Never smoker
Former smoker
Current smoker
Health-related quality of life

EQ-5D-5L crosswalk index, mean (SD)

EQ-5D-3L index, mean (SD)

EQ-5D-3L dimensions with any problems

Mobility

58.1(16.1)

245 (20.5)
443 (37.1)
506 (42.4)

579 (48.5)
615 (51.5)

839 (70.3)
103 (8.6)
145 (12.1)
107 (9.0)

308 (25.8)
237 (19.9)
376 (31.5)
273 (22.9)

26.3 (4.7)

289 (24.2)
492 (41.2)
413 (34.6)

377 (31.6)
817 (68.4)

483 (40.5)
273 (22.9)
236 (19.8)
202 (16.9)

437 (36.6)
128 (10.7)
202 (16.9)
82 (6.9)

344 (28.8)

1118 (93.6)

76 (6.4)

1131 (94.7)
63 (5.3)

933 (78.1)
102 (8.5)
159 (13.3)

0.43 (0.38)
0.48 (0.34)

885 (74.1)
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Table 1 (continued)

Characteristic n (%) or Mean (SD)
Self-care 457 (38.3)
Usual activities 1007 (84.3)
Pain/discomfort 1118 (93.6)
Anxiety/depression 634 (53.1)

BMI, body mass index; EQ-5DS5; SD, standard deviation

Data are presented as n (%) unless otherwise indicated. BMI categories based on WHO Asia-Pacific cutoffs. EQ-5D-5L crosswalk index derived
using crosswalk algorithm from EQ-5D-3L responses. Presentation pathway at registry recruitment indicates the route by which patients
entered the spine care pathway at recruitment: outpatient clinic vs. non-outpatient presentation (emergency department or direct inpatient
recruitment). ‘Any problems’ includes levels 2-3 (some or extreme problems). Missing data: spine level (n=1)

Fig. 2 Distribution of EQ-5D
health dimensions by severity
level

Mobility

Self-care

Usual activities

Pain/discomfort

Anxiety/depression

- No problems

increased odds of self-care problems (OR=1.49, 95% CI:
1.07 to 2.08, p<0.05). Attaining only secondary education
was also associated with increased odds compared with pri-
mary education or below (OR=1.87, 95% CI: 1.29 to 2.72,
»<0.01). Model discrimination was modest (AUC=0.64).

For usual activities, having one or more comorbidities
nearly doubled the odds of reporting problems (OR=1.89,
95% CI: 1.28 to 2.80, p<0.01). A history of accident
or trauma was strongly associated with increased odds
(OR=5.14, 95% CI: 1.22 to 21.62, p<0.05). Patients of
other ethnicity had higher odds compared with Chinese
patients (OR=3.40, 95% CI: 1.57 to 7.37, p<0.01). Model
discrimination was acceptable (AUC=0.70).

For pain/discomfort, older adults had significantly
lower odds of reporting problems compared with young
adults (OR=0.30, 95% CI: 0.11 to 0.81, p<0.05), as did
females compared with males (OR=0.53, 95% CI: 0.31
to 0.89, p<0.05). Model discrimination was acceptable
(AUC=0.70).

T T T T T
20 40 60 80 100
Percentage (%)

Some problems - Extreme problems

For anxiety/depression, female sex was associated with
reduced odds of reporting problems (OR=0.71, 95% CI:
0.55 to 0.92, p<0.05), whilst secondary education was
associated with increased odds compared with primary edu-
cation (OR=1.97, 95% CI: 1.35 to 2.85, p<0.001). Model
discrimination was modest (AUC=0.62).

Sensitivity analyses

Supplementary Table 2 presents sensitivity analyses using
the original EQ-5D-3L index. The direction and statisti-
cal significance of associations were consistent with those
observed for the crosswalked EQ-5D-5L index. Non-out-
patient presentation remained the variable with the largest
coefficient magnitude for lower HRQoL (B = —0.33, 95%
CI: —0.41 to —0.26, p<0.001), and the full model explained
12.8% of the variance. Supplementary Table 3 provides a
direct comparison of the full model results for both indices,
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Table 2 Univariate analyses of health-related quality of life by predic- Table 2 (continued)
for categories Characteristic n EQ-5D-5L p
Characteristic n EQ-5D-5L p crosswalk
crosswalk index
index Former smoker 102 0.41 (0.38)
Socio-demographic Current smoker 159 036 (0.42)
Age category 0.851 BMI, body mass index; DDD, degenerative disc disease
Yqung adults (<43) 245 0.41(042) Data are presented as mean (SD). EQ-5D-5L crosswalk index derived
Middle-aged (45-64) 443 0.43 (0.38) using crosswalk algorithm. Presentation pathway at registry recruit-
Older adults (=65) 506 0.43 (0.36) ment indicates the route by which patients entered the spine care
Sex 0.003 pathway at recruitment: outpatient clinic vs. non-outpatient presenta-
Male 579 0.39 (0.38) tion (emergency department or direct inpatient recruitment)
Female 615 0.46 (0.38) p-values from independent samples t-test (binary variables) or one-
Race/ethnicity <0.001 way ANOVA (categorical variables with >2 groups)
Chinese 839 0.46 (0.36)
Malay 103 0.34 (0.41) demonstrating robust consistency across the two outcome
Indian 145 0.32(0.44) measures.
Others 107 0.37(0.42)
Education level <0.001
Primary or below 308 0.46 (0.36) Discussion
Secondary 237 0.32(0.39)
Post-secondary/Diploma 376 0.42(0.37) This study characterised preoperative HRQoL in a large,
University and above 273 0.48 (0.39) . . . . .
Clinical m1.11t1-ethn1.c. cohort of patwntg with deg.ene?atlve lumbar
BMI category 0.002 sp.me.condmops at a tertiary spine cent.re in Slngapo're. The
Normal/Underweight (<23) 289 043 (041) principal findings were: (1) substantial HRQoL impair-
Overweight (23-27.4) 492 0.46(0.35) ment, with mean EQ-5D-5L crosswalk index of 0.43; (2)
Obese (>27.5) 413 0.38(0.39) pain/discomfort and usual activities were the most affected
Comorbidity status 0.360 dimensions; (3) no significant HRQoL differences across
No comorbidities 377 0.44(0.40) diagnostic groups; (4) non-outpatient presentation at reg-
>1 comorbidity 817  0.42(0.37) istry recruitment emerged as the variable with the larg-
Diagnosis 0.526 est coefficient magnitude associated with poorer HRQoL,
Spinal stenosis 483 043(0.37) exceeding established minimal clinically important differ-
Prolapsed intervertebral disc 273 0.40(0.42) ences; and (5) significant associations between ethnicity,
Spondylolisthesis 236 0.45(0.35) education, and HRQoL persisted after multivariable adjust-
],)DD . 202 041038 ment. Importantly, the full model explained only 13.2% of
Spanj/;evel involvement o7 0403 0.180 the variance in EQ-5D-5L index (adjusted R = 0.115), indi-
L4/5 and L5/S1 128 0: 46 (0:3 5; cating thE'lt unmeasured facFors contTibute. substantiglly to
L5/S1 202 040 (0.42) preoperative HRQoL variation. The identified associations
Mixed level 82 0.35 (0.38) should therefore be interpreted as exploratory rather than as
Others 344 0.43(0.37) a basis for definitive risk prediction.
Healthcare and lifestyle
Presentation pathway <0.001 Comparison with existing literature
Outpatient clinic 1118  0.45(0.35)
Non-outpatient presentation 76 0.04 (0.56) Our mean EQ-5D-5L crosswalk index of 0.43 and EQ-5D-3L
History of accident/trauma <0.001 index of 0.48 align with pooled estimates from meta-anal-
No 1131 043 (0.37) yses reporting preoperative utilities of 0.29-0.46 for lum-
Yes_ ) 63 0.26 (0.46) bar spine conditions [3, 11]. The dimensional profile, with
Smoking history 0.071 c e o
Never smoker 933 044(037) pain/discomfort most affected (93.6%), followed by usual

@ Springer

activities (84.3%), mirrors global patterns [4, 12]. This near-
universal prevalence of pain-related problems reflects the
symptomatic threshold required for surgical consideration
and underscores that pain management remains a central
therapeutic target. The absence of significant HRQoL differ-
ences across diagnostic groups contrasts with some studies
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[3], but aligns with evidence that patient-level characteris-
tics contribute more to HRQoL variation than disease-spe-
cific factors [4, 21], supporting standardised preoperative
assessment protocols across degenerative lumbar conditions
without requiring diagnosis-specific modifications.

Association between non-outpatient presentation
and baseline HRQoL

Non-outpatient presentation emerged as the variable show-
ing the largest coefficient magnitude for lower HRQoL (B =
—0.37), substantially exceeding established minimal clini-
cally important differences [34]. Importantly, this variable
reflects the route of presentation into the spine care path-
way at registry recruitment rather than admission status at
the point of surgery. It therefore distinguishes patients pre-
senting via the emergency department or direct inpatient
recruitment from those referred through outpatient clinics,
without implying surgical urgency. The association between
non-outpatient presentation and poorer baseline HRQoL
may reflect underlying patient characteristics, such as more
severe or disabling symptoms at presentation. The cross-sec-
tional design precludes causal inference, and the association
between non-outpatient presentation and poorer HRQoL
may be substantially confounded by unmeasured disease
severity, acuity of symptoms, or healthcare access patterns.
Rather than representing an independent actionable factor,
non-outpatient presentation may serve as a proxy marker for
patients with more severe or disabling conditions. Nonethe-
less, patients presenting via non-outpatient pathways could
be considered for enhanced preoperative assessment, pend-
ing prospective validation. This may include enhanced func-
tional assessment, realistic expectation-setting, and closer
postoperative monitoring [35]. Clinicians may therefore
consider flagging non-outpatient presentations for enhanced
preoperative care pathways.

Addressing sociodemographic disparities

Non-Chinese ethnicities (Malay, Indian, and others) reported
significantly lower EQ-5D indices even after adjustment for
education, BMI, comorbidity, and clinical factors. Similar
ethnic variations have been documented in previous reviews
[36]. Several mechanisms may underlie these disparities.
These include potential differences in pain perception, ill-
ness behaviour, health beliefs, or unmeasured socioeco-
nomic confounders such as household income, occupational
exposures, and insurance status, which were not captured in
the registry. The observed associations should be interpreted
with caution, as residual confounding by these unmeasured
factors cannot be excluded [19, 21]. These findings highlight
opportunities for culturally sensitive practice. Patients from

minority ethnic groups may benefit from culturally tailored
education and counselling, including attention to health
beliefs and potential barriers to postoperative rehabilitation
[37]. These disparities also highlight potential limitations in
applying uniform value sets across diverse populations.

Compared with primary education or below, the asso-
ciation between secondary education and poorer HRQoL
persisted across multiple dimensions. This non-linear pat-
tern is difficult to explain definitively and may reflect com-
plex interactions involving health literacy, expectations, or
unmeasured occupational factors. These speculative expla-
nations require further investigation in studies with more
comprehensive socioeconomic data [19, 20]. Patients with
only secondary education attainment also showed higher
odds of anxiety or depression (OR = 1.97), suggesting a
potential role for psychological screening. Clinicians should
therefore consider individual circumstances when develop-
ing a comprehensive and holistic care plan.

Female sex was associated with higher EQ-5D index
scores and lower odds of reporting pain/discomfort and
anxiety/depression problems, which differs from much of
the existing literature [38, 39]. This finding should be inter-
preted cautiously and may reflect selection effects, reporting
differences, or residual confounding. One possible explana-
tion is selection bias. Registry studies indicate that women
often present for lumbar spine surgery with worse preop-
erative pain and disability [40, 41], which may reflect later
referral or a higher threshold for surgical listing. Alterna-
tively, sex differences in coping strategies or healthcare-
seeking behaviour may contribute to this discrepancy [21],
with evidence that help-seeking tendencies differ substan-
tially between Western and Asian populations [42]. These
findings point to differential clinical needs, including
enhanced pain management for males, particularly younger
males who reported more problems, and equitable referral
pathways for females to reduce potential selection bias and
support timely surgical evaluation.

Dimension-specific factors

The logistic regression analyses revealed distinct pat-
terns across EQ-5D dimensions, reinforcing the value of
dimension-level assessment alongside summary indices.
Degenerative disc disease was associated with higher odds
of mobility problems compared with spinal stenosis (OR
= 1.97). This may reflect differences in clinical presenta-
tion, as degenerative disc disease often affects younger
patients with discogenic pain exacerbated by axial loading
[3], whereas spinal stenosis typically involves gradual pro-
gression and neurogenic claudication [43]. These findings
support condition-specific counselling regarding expected
functional limitations.

@ Springer
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Table 3 Hierarchical linear regression of factors associated with EQ-5D-5L crosswalk index
Characteristic Model 1 Model 2 Model 3
B (95% CI) B (95% CI) B (95% CI)
Socio-demographic
Age category
Young adults (<45) Ref Ref Ref

Middle-aged (45-64)
Older adults (=65)
Sex
Male
Female
Race/ethnicity
Chinese
Malay
Indian
Others
Education level
Primary or below
Secondary
Post-secondary/Diploma
University and above
Clinical
BMI category
Normal/Underweight (<23)
Overweight (23-27.4)
Obese (>27.5)
Comorbidity status
No comorbidities
>1 comorbidity
Diagnosis
Spinal stenosis
Prolapsed intervertebral disc
Spondylolisthesis
DDD
Spine level involvement
L4/5
L4/5 and L5/S1
L5/S1
Mixed level
Others
Healthcare and lifestyle
Presentation pathway
Outpatient clinic
Non-outpatient presentation
History of accident/trauma
No
Yes
Smoking history
Never smoker
Former smoker
Current smoker
Model fit indices
RZ
Adjusted R?
AIC
BIC

0.03 (~0.03, 0.09)
0.03 (~0.03, 0.09)

Ref
0.05 (0.00, 0.09) *

Ref

—0.14 (=0.22, —0.06) ***
=0.14 (=0.21, —0.07) ***
—=0.14 (=0.22, —0.06) ***

Ref

—0.17 (—0.23, —0.10) ***
—=0.06 (—=0.11, 0.00)

0.02 (—=0.04, 0.08)

0.057
0.049
1036.4
1087.3

0.01 (0.06, 0.08)
0.00 (~0.08, 0.08)

Ref
0.05 (0.00, 0.09) *

Ref

—0.14 (=0.21, —0.06) **
—0.13 (=0.20, —0.06) ***
—-0.13 (=0.21, —-0.06) **

Ref

—0.16 (—0.23, —0.10) ***
—0.05 (=0.11, 0.00)

0.02 (- 0.04, 0.09)

Ref
0.03 (—0.03, 0.08)
—0.03 (=0.09, 0.02)

Ref
—0.03 (=0.08, 0.03)

Ref

—0.05 (-0.12, 0.01)
0.01 (~0.05, 0.07)
—0.03 (- 0.09, 0.03)

Ref

0.02 (—0.06, 0.09)
—-0.05 (=0.11, 0.02)
—0.07 (=0.16, 0.02)
—0.01 (=0.06, 0.05)

0.069
0.054
1040.4
1142.1

~0.01 (~0.07, 0.06)
~0.02 (~0.09, 0.06)

Ref
0.06 (0.01, 0.10) *

Ref

—-0.10 (-=0.17,-0.02) *
—-0.08 (=0.15,-0.01) *
—=0.12 (=0.20, —0.05) **

Ref

—0.15 (-=0.21, —0.09) ***
—-0.05 (=0.11, 0.01)

0.01 (—0.05, 0.08)

Ref
0.03 (—0.03, 0.08)
-0.03 (=0.09, 0.02)

Ref
—0.03 (- 0.08, 0.02)

Ref

~0.03 (=0.10, 0.04)
0.00 (~0.06, 0.06)
—-0.03 (- 0.09, 0.03)

Ref

0.04 (—-0.03,0.11)
—=0.04 (=0.10, 0.03)
—0.05 (=0.13, 0.04)
0.00 (—0.05, 0.06)

Ref
—0.37 (—0.46, —0.28) ***

Ref
—=0.11 (=0.20,-0.01) *

Ref
—0.05 (~0.13, 0.03)
—-0.07 (=0.13, -0.00)

0.132
0.115
964.8
1086.8
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Table 3 (continued)
Characteristic Model 1 Model 2 Model 3
B (95% CI) B (95% CI) B (95% CI)
F statistic 7.88%** 4.58%%* 7.74%**
AR? — 0.012 0.063

B, unstandardized regression coefficient; AIC, Akaike information criterion; BIC, Bayesian information criterion; BMI, body mass index; CI,

confidence interval; DDD, degenerative disc disease

Model 1: Socio-demographic factors; Model 2: Model 1+clinical factors; Model 3: Model 2 +healthcare and lifestyle factors. EQ-5D-5L cross-
walk index derived using crosswalk algorithm. Presentation pathway at registry recruitment indicates the route by which patients entered the
spine care pathway at recruitment: outpatient clinic vs. non-outpatient presentation (emergency department or direct inpatient recruitment)

AR? represents change in R? from previous model. *p<0.05; **p<0.01; ***p<0.001

Comorbidity burden was associated with nearly doubled
odds of problems with usual activities (OR = 1.89), consis-
tent with evidence that multimorbidity imposes cumulative
functional burden [14, 18]. The specific association with
usual activities, rather than mobility or self-care, suggests
that functional impact may relate more to reduced stamina
and energy expenditure than to mechanical limitations.
Patients with multiple comorbidities may therefore benefit
from comprehensive preoperative assessment to anticipate
rehabilitation needs and coordinate postoperative care.

Older adults demonstrated lower odds of reporting pain or
discomfort problems (OR = 0.30). This finding may reflect
age-related changes in pain processing, adapted expecta-
tions, or generational differences in symptom reporting [21].
Clinicians should supplement standardised patient-reported
outcome measures with direct functional assessment, rec-
ognising that older patients may underreport pain. Obesity
was associated with higher odds of self-care problems (OR
= 1.49), which may reflect biomechanical challenges related
to personal care tasks [15, 16]. Rather than advocating unre-
alistic preoperative weight loss, clinicians should prioritise
expectation-setting and ensure adequate home and care-
giver support. The modest discrimination observed across
models (AUC 0.62-0.70) indicates limited clinical appli-
cability for individual-level prediction and suggests that
unmeasured factors contribute substantially to dimension-
specific patterns. These AUC values fall below thresholds
typically considered adequate for clinical decision tools
(AUC = 0.75), and the findings should therefore be inter-
preted as descriptive and hypothesis-generating rather than
as a basis for clinical prediction. Prospective validation in
independent cohorts would be necessary before any clinical
application.

Strengths and limitations

This study has several strengths. The large, multi-ethnic
cohort enabled examination of sociodemographic dispari-
ties that are rarely captured in more homogeneous popu-
lations. The use of locally validated Singapore EQ-5D-3L
value sets supports culturally appropriate utility estimation

[18]. The hierarchical regression approach allowed system-
atic evaluation of the contribution of individual variables,
while sensitivity analyses demonstrated consistent find-
ings across both EQ-5D indices. The registry-based design
enhances ecological validity.

Several limitations merit consideration, alongside the
steps taken to address them. First, the cross-sectional design
precludes causal inference; a companion study examining
postoperative change scores from the same registry has
been published to address this [4]. Second, the registry did
not capture symptom duration, neuropathic pain compo-
nents, psychological distress, or detailed socioeconomic
indicators; we have discussed these as potential unmea-
sured confounders and recommended their inclusion in
future studies. Third, smoking history was self-reported
and may be subject to misclassification, although observed
distributions were consistent with population-level data.
Fourth, the absence of disease-specific measures such as the
Oswestry Disability Index limits comparisons with some
studies; however, the EQ-5D is the recommended generic
preference-based measure for low back pain populations [9,
10] and enables health economic evaluation. Fifth, reliance
on crosswalk transformation may have reduced measure-
ment precision; to address this, sensitivity analyses using
the original EQ-5D-3L index were conducted and demon-
strated consistent findings (Supplementary Tables 2 and
3) [29]. Sixth, the single-centre tertiary setting may limit
generalisability to primary care or community hospitals;
multi-centre replication across Singapore’s healthcare clus-
ters would strengthen external validity. Seventh, comorbid-
ity was assessed using an overall burden measure rather
than individual conditions, as small sample sizes for some
comorbidities precluded robust modelling; this may have
obscured condition-specific effects on HRQoL, and future
registries should consider capturing individual comorbidity
data. Eighth, normal and underweight BMI categories were
combined due to small sample sizes, which may limit the
generalisability of BMI-related findings to these subgroups
and warrants cautious interpretation. Ninth, the wide con-
fidence interval for accident or trauma history (OR = 5.14,
95% CI: 1.22 to 21.62) reflects the small number of affected
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Table 4 Multivariable logistic regression of predictors of reporting any problems in EQ-5D-3L dimensions

Characteristic Mobility Self-care Usual activities Pain/discomfort Anxiety/depression
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Socio-demographic
Age category
Young adults (<45) Ref Ref Ref Ref Ref
Middle-aged (45-64) 1.15(0.76, 1.74) 1.02 (0.68, 1.51) 0.68 (0.40, 1.16) 0.48 (0.19,1.16)  1.07 (0.74, 1.56)
Older adults (>65) 1.41 (0.86, 2.32) 1.27 (0.80, 2.01) 0.57(0.31, 1.07) 0.30 (0.11, 0.81) * 0.80 (0.51, 1.24)
Sex
Male Ref Ref Ref Ref Ref
Female 0.75 (0.56, 1.01) 0.77 (0.59, 1.01) 0.79 (0.55, 1.13) 0.53(0.31,0.89) * 0.71(0.55,0.92) *
Race/ethnicity
Chinese Ref Ref Ref Ref Ref
Malay 1.76 (1.03, 3.02) * 1.17 (0.75, 1.83) 1.37(0.73,2.59) 1.28 (0.51,3.20)  1.08 (0.70, 1.67)
Indian 1.27 (0.79, 2.04) 1.20 (0.80, 1.78) 1.15 (0.64, 2.06) 3.14 (0.92,10.66) 1.04 (0.70, 1.53)
Others 1.28 (0.80, 2.07) 1.38 (0.89, 2.16) 3.40 (1.57,7.37) ** 223 (0.77,6.52)  1.07 (0.70, 1.64)

Education level
Primary or below
Secondary
Post-secondary/Diploma
University and above
Clinical
BMI category
Normal/Underweight (<23)
Overweight (23-27.4)
Obese (=27.5)
Comorbidity status
No comorbidities
>1 comorbidity
Diagnosis
Spinal stenosis
Prolapsed intervertebral disc
Spondylolisthesis
DDD
Spine level involvement
L4/5
L4/5 and L5/S1
L5/S1
Mixed level
Others
Healthcare and lifestyle
Presentation pathway
Outpatient clinic
Non-outpatient presentation
History of accident/trauma
No
Yes
Smoking history
Never smoker
Former smoker
Current smoker
Model fit indices
Pseudo R?
AUC

Ref

272 (1.67, 4.42) **+
1.45 (1.00, 2.08) *
0.68 (0.47, 0.98) *

Ref
1.11 (0.78, 1.56)
1.41(0.97, 2.05)

Ref
1.21(0.87, 1.69)

Ref

1.11 (0.72, 1.69)
0.98 (0.67, 1.43)
1.97 (1.26, 3.08) **

Ref

0.98 (0.61, 1.58)
0.89 (0.60, 1.33)
1.51(0.78,2.92)
1.04 (0.73, 1.50)

Ref
1.50 (0.79, 2.82)

Ref
1.82 (0.88, 3.76)

Ref
1.39 (0.83, 2.34)
1.17 (0.75, 1.80)

0.071
0.68

Ref

1.87 (1.29, 2.72) **
1.14 (0.82, 1.59)
0.76 (0.53, 1.10)

Ref
1.13 (0.82, 1.56)
1.49 (1.07,2.08) *

Ref
1.09 (0.80, 1.48)

Ref

0.92 (0.62, 1.37)
0.80 (0.57, 1.12)
0.95 (0.67, 1.36)

Ref

0.74 (0.48, 1.15)
1.19 (0.82, 1.74)
1.13 (0.68, 1.87)
0.85(0.62,1.17)

Ref
2.98 (1.79, 4.97) ***

Ref
1.20 (0.69, 2.08)

Ref
1.16 (0.74, 1.84)
1.29(0.88, 1.88)

0.046
0.64

Ref

1.80 (1.02, 3.18) *
1.09 (0.70, 1.70)
0.58 (0.37, 0.91) *

Ref
0.82 (0.54, 1.25)
1.15(0.72, 1.82)

Ref
1.89 (1.28, 2.80) **

Ref

0.80 (0.48, 1.34)
0.82 (0.53, 1.27)
1.89 (1.08, 3.32) *

Ref

0.81 (0.46, 1.43)
1.27 (0.75, 2.15)
1.28 (0.59, 2.78)
0.80(0.52,1.21)

Ref
2.03 (0.84, 4.92)

Ref
5.14 (1.22,21.62) *

Ref
1.77 (0.91, 3.47)
1.23 (0.70, 2.14)

0.074
0.70

Ref

1.77 (0.81, 3.84)
1.42 (0.75, 2.68)
0.92(0.47,1.79)

Ref
1.44 (0.79, 2.60)
1.15(0.61,2.16)

Ref
1.55(0.87,2.77)

Ref

1.22 (0.55, 2.67)
1.28 (0.65, 2.51)
1.24 (0.62, 2.49)

Ref

1.87 (0.70, 5.02)
1.28 (0.56, 2.93)
1.06 (0.41,2.76)
1.03 (0.57, 1.87)

Ref
0.45 (0.19, 1.07)

Ref
1.02 (0.30, 3.48)

Ref
2.47 (0.85, 7.18)
1.26 (0.56, 2.87)

0.061
0.70

Ref

1.97 (1.35, 2.85) ***
1.27 (0.93, 1.75)
0.86 (0.61, 1.21)

Ref
0.87 (0.64, 1.18)
0.89 (0.64, 1.22)

Ref
1.24 (0.92, 1.66)

Ref

1.31(0.90, 1.91)
1.35 (0.98, 1.87)
1.16 (0.82, 1.65)

Ref

1.25(0.83, 1.89)
1.25(0.87, 1.80)
1.60 (0.96, 2.64)
1.07 (0.79, 1.45)

Ref
1.57 (0.94, 2.60)

Ref
0.96 (0.56, 1.65)

Ref
1.28 (0.83, 1.99)
1.01 (0.70, 1.47)

0.032
0.62
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Table 4 (continued)

Characteristic Mobility Self-care Usual activities Pain/discomfort Anxiety/depression
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

AIC 1313.7 1563.3 1004.1 579.1 1645.1

LR ¥ 97.04*** 72.66%** 76.62%** 34.52 52.07***

AIC, Akaike information criterion; AUC, area under the receiver operating characteristic curve; BMI, body mass index; CI, confidence inter-

val; DDD, degenerative disc disease; LR, likelihood ratio; OR, odds ratio

‘Any problems’ defined as reporting level 2 or 3 (some problems or extreme problems) vs. level 1 (no problems). Models adjusted for all vari-
ables shown. Presentation pathway at registry recruitment indicates the route by which patients entered the spine care pathway at recruitment:
outpatient clinic vs. non-outpatient presentation (emergency department or direct inpatient recruitment)

£p<0.05; **p<0.01; ***p<0.001

patients and indicates substantial imprecision, warranting
cautious interpretation. Tenth, no adjustments for multiple
comparisons were applied, particularly in the five dimen-
sion-level logistic regression models; given the exploratory
nature of these analyses, the risk of type I error should
be considered and findings from dimension-level models
should be regarded as hypothesis-generating. Finally, the
modest proportion of variance explained (11.5%) indicates
that unmeasured factors substantially influence preoperative
HRQoL; the hierarchical regression approach was used to
systematically assess the incremental contribution of each
variable block, and future research should incorporate addi-
tional predictors such as symptom duration, psychological
factors, and socioeconomic indicators.

Clinical and economic implications

The preoperative baseline values identified in this study,
including a mean EQ-5D-5L index of 0.43, may provide
benchmark data for similar spine surgery populations in
multi-ethnic Asian settings. Non-outpatient presentation
was associated with lower baseline HRQoL and may help
identify patients who could benefit from enhanced preop-
erative support and realistic expectation-setting. Observed
ethnic disparities further emphasise the importance of cul-
turally tailored education and counselling. The associa-
tion between secondary education and elevated anxiety or
depression suggests that clinicians may wish to pay closer
attention to psychological wellbeing in this subgroup.

From a health economic perspective, these preopera-
tive EQ-5D values may inform future estimates of quality-
adjusted life years gained from surgery in Singapore or
similar Asian settings. Consistency of findings across the
EQ-5D-3L and crosswalked EQ-5D-5L indices supports the
use of mapped values in economic evaluation.

Conclusion

Patients with degenerative lumbar spine conditions awaiting
surgery experience substantial preoperative HRQoL impair-
ment, particularly in the pain/discomfort and usual activities
dimensions, with no significant variation across diagnostic
groups. Non-outpatient presentation showed the largest
association with lower baseline HRQoL and may help iden-
tify patients who would benefit from enhanced preoperative
support. Ethnic and educational disparities highlight oppor-
tunities for culturally tailored counselling and psychologi-
cal screening. Future longitudinal studies should evaluate
whether these preoperative characteristics are associated
with postoperative outcomes and whether targeted support-
ive interventions improve care.

Supplementary Information The online  version  contains
supplementary material available at https://doi.org/10.1007/s11136-0
26-04257-1.

Author contributions XL and LJC conceived and designed the study.
XL and LJC drafted the manuscript. AQAT, JHJT, and HWDH ac-
quired the data. XL, CWJC, AQAT, JHJT, AVT, NL, HWDH, and LIC
analysed and interpreted the data. CWJC and AVT provided adminis-
trative, technical, or material support. LJC supervised the study. All
authors critically revised the manuscript for important intellectual con-
tent and approved the final version.

Data availability No datasets were generated or analysed during the
current study.

Declarations

Conflict of interest Dr Ling Jie Cheng is an Associate Editor of Qual-
ity of Life Research and a member of the EuroQol Group. He did not
receive research grants from the EuroQol Research Foundation for
this work and was not involved in the editorial handling or decision-
making process for this manuscript. No other conflicts of interest were
declared.

Ethical approval This study was conducted in accordance with the
Declaration of Helsinki. Ethical approval was obtained from the Do-
main Specific Review Board of the National Healthcare Group, Singa-
pore (reference number: 2025-1733).

Informed consent A waiver of informed consent was granted because

@ Springer


https://doi.org/10.1007/s11136-026-04257-1
https://doi.org/10.1007/s11136-026-04257-1

144 Page 14 of 15

Quality of Life Research (2026) 35:144

the study used anonymised registry data collected as part of routine
clinical care.

Funding/Support Dr Ling Jie Cheng is supported by a National Uni-
versity of Singapore Overseas Postdoctoral Fellowship under the Sin-
gapore Teaching and Academic Research Talent (START) Award and
by a National University of Singapore Developmental Grant.

Disclaimer The views expressed in this article are those of the authors
and do not necessarily reflect the views of the EuroQol Group. Parts
of this work have been submitted to ISPOR 2026 (Philadelphia, PA,
USA), the 3rd EuroQol UK and Ireland Regional Meeting 2026 (Shef-
field, UK), and the 3rd EuroQol Asia Regional Meeting 2026 (Singa-
pore).

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

1. Global Burden of Disease Collaborative Network. (2025). Global
Burden of Disease Study 2023 (GBD 2023). Accessed January
16, 2026. Available from: https://vizhub.healthdata.org/gbd-resu
Its/

2. Fatoye, F., Gebrye, T., Ryan, C. G., Useh, U., & Mbada, C.
(2023). Global and regional estimates of clinical and economic
burden of low back pain in high-income countries: A systematic
review and meta-analysis. Front Public Health, 11, 1098100. http
s://doi.org/10.3389/fpubh.2023.1098100

3. Nayak, N. R., Stephen, J. H., Piazza, M. A., Obayemi, A. A.,
Stein, S. C., & Malhotra, N. R. (2019). Quality of life in patients
undergoing spine surgery: Systematic review and meta-analysis.
Global Spine Journal, 9(1), 67-76. https://doi.org/10.1177/21925
68217701104

4. Cheng, L. J., Bansback, N., Liu, G. K. P,, Wang, W., Wu, V. X,
Luo, N., & Hey, H. W. D. (2025). Patient-reported outcomes and
their associated factors at 1- and 2-year follow-up after lumbar
spine surgery: A surgery registry study. Quality Of Life Research,
34(12), 3621-3634. https://doi.org/10.1007/s11136-025-04049-z

5. Hey, H. W. D, Luo, N., Chin, S. Y., Lau, E. T. C., Wang, P,
Kumar, N., et al. (2018). The predictive value of preoperative
health-related quality-of-life scores on postoperative patient-
reported outcome scores in Lumbar spine surgery. Global Spine
Journal, 8(2), 156-163. https://doi.org/10.1177/2192568217701
713

6. Devlin, N., Parkin, D., & Janssen, B. (2020). An introduction to
EQ-5D instruments and their applications. Methods for analys-
ing and reporting EQ-5D data (pp. 1-22). Springer International
Publishing.

7. Résénen, P., Roine, E., Sintonen, H., Semberg-Konttinen, V.,
Ryynénen, O-P., & Roine, R. (2006). Use of quality-adjusted
life years for the estimation of effectiveness of health care: A

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

systematic literature review. International Journal Of Technology
Assessment In Health Care, 22(2), 235-241. https://doi.org/10.10
17/80266462306051051

Solberg, T. K., Olsen, J. A., Ingebrigtsen, T., Hofoss, D., &
Nygaard, O. P. (2005). Health-related quality of life assessment
by the EuroQol-5D can provide cost-utility data in the field of
low-back surgery. European Spine Journal, 14(10), 1000-1007.
https://doi.org/10.1007/s00586-005-0898-2

Clement, R. C., Welander, A., Stowell, C., Cha, T. D., Chen, J. L.,
Davies, M., et al. (2015). A proposed set of metrics for standard-
ized outcome reporting in the management of low back pain. Acta
Orthopaedica, 86(5), 523-533. https://doi.org/10.3109/17453674
.2015.1036696

Finch, A. P., Dritsaki, M., & Jommi, C. (2016). Generic prefer-
ence-based measures for low back pain: Which of them should be
used?. Spine, 41(6), E364-E374. https://doi.org/10.1097/brs.000
0000000001247

Gates, M., Tang, A. R., Godil, S. S., Devin, C. J., McGirt, M. J.,
& Zuckerman, S. L. (2021). Defining the relative utility of lumbar
spine surgery: A systematic literature review of common surgical
procedures and their impact on health states. Journal Of Clinical
Neuroscience : Official Journal Of The Neurosurgical Society Of
Australasia, 93, 160—167. https://doi.org/10.1016/j.jocn.2021.09.
003

Garratt, A. M., Furunes, H., Hellum, C., Solberg, T., Brox, J. L.,
Storheim, K., & Johnsen, L. G. (2021). Evaluation of the EQ-
5D-3L and 5L versions in low back pain patients. Health And
Quality Of Life Outcomes, 19(1), 155. https://doi.org/10.1186/s1
2955-021-01792-y

Kim, S. K., & Choe, J. Y. (2022). Comorbidities and health-
related quality of life in subjects with spine osteoarthritis at 50
years of age or older: Data from the Korea national health and
nutrition examination survey. Medicina (Kaunas), 58(1), 126. htt
ps://doi.org/10.3390/medicina58010126

Butterly, E. W., Hanlon, P., Shah, A. S. V., Hannigan, L. J., McIn-
tosh, E., Lewsey, J., et al. (2023). Comorbidity and health-related
quality of life in people with a chronic medical condition in ran-
domised clinical trials: An individual participant data meta-anal-
ysis. PLOS Medicine, 20(1), e1004154. https://doi.org/10.1371/;
ournal.pmed.1004154

Alyousef, B., Cicuttini, F. M., Wang, Y., Wluka, A. E., Shaw,
J. E., Magliano, D. J., & Urquhart, D. M. (2025). Associations
between obesity, physical and mental function, and low back pain
intensity and disability: A 14-year population-based study. Osteo-
arthr Cartil Open, 7(2), 100604. https://doi.org/10.1016/j.ocarto.
2025.100604

Flglo, T. N., Liu, H. H., Andersen, J. R., & Kolotkin, R. L.
(2026). Exploring the relationship between obesity, weight loss
and health-related quality of life: An updated systematic review
of reviews. Clinical Obesity, 16(1), €70049. https://doi.org/10.11
11/cob.70049

Cao, L., Deng, B., Wang, X., Fang, T., Umoh, K. N., Liu, L.,
et al. (2025). The potential relationship between low back pain
and depression: A comprehensive review. Brain and Behavior,
15(11), €71026. https://doi.org/10.1002/brb3.71026

Kim, J. H., Hong, J. T,, Lee, C. S., Kim, K. S., Suk, K. S., Kim,
J. H., et al. (2017). Prevalence of neuropathic pain and patient-
reported outcomes in Korean adults with chronic low back pain
resulting from neuropathic low back pain. Asian Spine Journal,
11(6), 917-927. https://doi.org/10.4184/asj.2017.11.6.917

Yang, Y., Lai, X,, Li, C., Yang, Y., Gu, S., Hou, W., et al. (2023).
Focus on the impact of social factors and lifestyle on the disease
burden of low back pain: Findings from the global burden of dis-
ease study 2019. Bmc Musculoskeletal Disorders, 24(1), 679. htt
ps://doi.org/10.1186/s12891-023-06772-5


https://doi.org/10.1017/S0266462306051051
https://doi.org/10.1017/S0266462306051051
https://doi.org/10.1007/s00586-005-0898-2
https://doi.org/10.1007/s00586-005-0898-2
https://doi.org/10.3109/17453674.2015.1036696
https://doi.org/10.3109/17453674.2015.1036696
https://doi.org/10.1097/brs.0000000000001247
https://doi.org/10.1097/brs.0000000000001247
https://doi.org/10.1016/j.jocn.2021.09.003
https://doi.org/10.1016/j.jocn.2021.09.003
https://doi.org/10.1186/s12955-021-01792-y
https://doi.org/10.1186/s12955-021-01792-y
https://doi.org/10.3390/medicina58010126
https://doi.org/10.3390/medicina58010126
https://doi.org/10.1371/journal.pmed.1004154
https://doi.org/10.1371/journal.pmed.1004154
https://doi.org/10.1016/j.ocarto.2025.100604
https://doi.org/10.1016/j.ocarto.2025.100604
https://doi.org/10.1111/cob.70049
https://doi.org/10.1111/cob.70049
https://doi.org/10.1002/brb3.71026
https://doi.org/10.4184/asj.2017.11.6.917
https://doi.org/10.1186/s12891-023-06772-5
https://doi.org/10.1186/s12891-023-06772-5
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://vizhub.healthdata.org/gbd-results/
https://vizhub.healthdata.org/gbd-results/
https://doi.org/10.3389/fpubh.2023.1098100
https://doi.org/10.3389/fpubh.2023.1098100
https://doi.org/10.1177/2192568217701104
https://doi.org/10.1177/2192568217701104
https://doi.org/10.1007/s11136-025-04049-z
https://doi.org/10.1177/2192568217701713
https://doi.org/10.1177/2192568217701713

Quality of Life Research

(2026) 35:144

Page 150f 15 144

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Li, Y., Zou, C., Guo, W., Han, F., Fan, T., Zang, L., & Huang, G.
(2024). Global burden of low back pain and its attributable risk
factors from 1990 to 2021: a comprehensive analysis from the
global burden of disease study 2021. Frontiers in Public Health,
12, 1480779. https://doi.org/10.3389/fpubh.2024.1480779
Agnus Tom, A., Rajkumar, E., John, R., & Joshua George, A.
(2022). Determinants of quality of life in individuals with chronic
low back pain: A systematic review. Health Psychology and
Behavioral Medicine, 10(1), 124—144. https://doi.org/10.1080/2
1642850.2021.2022487

Luo, N., Wang, P., Thumboo, J., Lim, Y-W., & Vrijhoef, H. J. M.
(2014). Valuation of EQ-5D-3L health states in Singapore: Mod-
eling of time trade-off values for 80 empirically observed health
states. Pharmacoeconomics, 32(5), 495-507. https://doi.org/10.1
007/s40273-014-0142-1

von Elm, E., Altman, D. G., Egger, M., Pocock, S. J., Getzsche, P.
C., & Vandenbroucke, J. P. (2007). The strengthening the report-
ing of observational studies in Epidemiology (STROBE) state-
ment: Guidelines for reporting observational studies. Lancet,
370(9596), 1453—1457. https://doi.org/10.1016/s0140-6736(07)
61602-x

Harris, P. A., Taylor, R., Minor, B. L., Elliott, V., Fernandez, M.,
O’Neal, L., et al. (2019). The REDCap consortium: Building an
international community of software platform partners. Journal
Of Biomedical Informatics, 95, 103208. https://doi.org/10.1016/
jJbi1.2019.103208

Harris, P. A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., &
Conde, J. G. (2009). Research electronic data capture (REDCap):
A metadata-driven methodology and workflow process for pro-
viding translational research informatics support. Journal Of Bio-
medical Informatics, 42(2), 377-381. https://doi.org/10.1016/j.jb
1.2008.08.010

WHO Expert Consultation. (2004). Appropriate body-mass index
for Asian populations and its implications for policy and interven-
tion strategies. Lancet, 363(9403), 157—. https://doi.org/10.1016/
s0140-6736(03)15268-3. 63.

Health Promotion Board (HPB). (n.d.). Guidelines for Weight
Management Programs. Accessed January 8, 2026. Available
from: https://www.hpb.gov.sg/docs/default-source/newsroom/w
m-guidelines.pdf?sfvrsn=12{9fe72 2

Luo, N., Vasan Thakumar, A., Cheng, L. J., Yang, Z., Rand, K.,
Cheung, Y. B., & Thumboo, J. (2025). Developing an EQ-5D-5L
value set for Singapore. Pharmacoeconomics, 43(12), 1419—
1431. https://doi.org/10.1007/s40273-025-01519-7

van Hout, B. A., & Shaw, J. W. (2021). Mapping EQ-5D-3L to
EQ-5D-5L. Value In Health : The Journal Of The International
Society For Pharmacoeconomics And Outcomes Research, 24(9),
1285-1293. https://doi.org/10.1016/j.jval.2021.03.009

StataCorp (2025). Stata Statistical Sofiware. Release 19 ed. Stata-
Corp LLC.

Peacock, J., & Peacock, P. (2010). Oxford Handbook of Medical
Statistics. Oxford University Press.

Maydeu-Olivares, A., Shi, D., Pavlov, G., & Ferraz, R. (2023).
Model-data fit evaluation: item fit and model selection. In R. J.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Tierney, F. Rizvi, & K. Ercikan (Eds.), International Encyclope-
dia of Education (Fourth Edition) (pp. 260-272). Elsevier.

Tai, B. C., & Machin, D (2013). Logistic Regression. In: Tai BC,
Machin D, (Eds.), Regression Methods for Medical Research. pp.
64-97.

Cheng, L. J., Chen, L. A., Cheng, J. Y., Herdman, M., & Luo, N.
(2024). Systematic review reveals that EQ-5D minimally impor-
tant differences vary with treatment type and may decrease with
increasing baseline score. Journal Of Clinical Epidemiology,
174, 111487. https://doi.org/10.1016/j.jclinepi.2024.111487

Cho, B. H., Miyasaka, M. S., Sai, S., & Cho, S. K. (2025). Preop-
erative optimization and patient preparations for spine surgery: A
narrative review of ERAS protocols. Seminars in Spine Surgery,
37(3), 101184. https://doi.org/10.1016/j.semss.2025.101184
Mathieu, J., Roy, K., Robert, M-E., Akeblersane, M., Descar-
reaux, M., & Marchand, A-A. (2024). Sociodemographic deter-
minants of health inequities in low back pain: A narrative review.
Frontiers in Public Health, 12-2024. https://doi.org/10.3389/fpu
bh.2024.1392074

Joo, J. Y., & Liu, M. F. (2021). Culturally tailored interventions
for ethnic minorities: A scoping review. Nursing Open, 8(5),
2078-2090. https://doi.org/10.1002/nop2.733

Pericot-Mozo, X., Sufler-Soler, R., Reig-Garcia, G., Patiflo-
Maso, J., Sitjar-Suiler, M., Masia-Plana, A., & Bertran-Noguer,
C. (2024). Quality of life in patients with chronic low back pain
and differences by sex: A longitudinal study. Journal of personal-
ized medicine, 14(5), 496. https://doi.org/10.3390/jpm14050496
Triebel, J., Snellman, G., Sandén, B., Stromgqvist, F., & Robinson,
Y. (2017). Women do not fare worse than men after lumbar fusion
surgery: Two-year follow-up results from 4,780 prospectively
collected patients in the Swedish National Spine Register with
lumbar degenerative disc disease and chronic low back pain. The
Spine Journal : Official Journal Of The North American Spine
Society, 17(5), 656—662. https://doi.org/10.1016/j.spinee.2016.11
.001

Siccoli, A., Staartjes, V. E., de Wispelaere, M. P., & Schréder,
M. L. (2018). Gender differences in degenerative spine surgery:
Do female patients really fare worse? European Spine Journal,
27(10), 2427-2435. https://doi.org/10.1007/s00586-018-5737-3
Stromqvist, F., Stromqvist, B., Jonsson, B., & Karlsson, M. K.
(2016). Gender differences in patients scheduled for lumbar disc
herniation surgery: A national register study including 15,631
operations. European Spine Journal, 25(1), 162—167. https://do
i.org/10.1007/s00586-015-4052-5

Lua, V. Y. Q., Majeed, N. M., Hartanto, A., & Leung, A. K.
(2022). Help-seeking tendencies and subjective well-being: A
cross-cultural comparison of the United States and Japan. Social
Psychology Quarterly, 85(2), 164—186. https://doi.org/10.1177/0
1902725221077075

Munakomi, S., Foris, L. A., & Varacallo, M. A. (2025). Spinal
Stenosis and Neurogenic Claudication. StatPearls Publishing.

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.jclinepi.2024.111487
https://doi.org/10.1016/j.semss.2025.101184
https://doi.org/10.3389/fpubh.2024.1392074
https://doi.org/10.3389/fpubh.2024.1392074
https://doi.org/10.1002/nop2.733
https://doi.org/10.3390/jpm14050496
https://doi.org/10.1016/j.spinee.2016.11.001
https://doi.org/10.1016/j.spinee.2016.11.001
https://doi.org/10.1007/s00586-018-5737-3
https://doi.org/10.1007/s00586-015-4052-5
https://doi.org/10.1007/s00586-015-4052-5
https://doi.org/10.1177/01902725221077075
https://doi.org/10.1177/01902725221077075
https://doi.org/10.3389/fpubh.2024.1480779
https://doi.org/10.1080/21642850.2021.2022487
https://doi.org/10.1080/21642850.2021.2022487
https://doi.org/10.1007/s40273-014-0142-1
https://doi.org/10.1007/s40273-014-0142-1
https://doi.org/10.1016/s0140-6736(07)61602-x
https://doi.org/10.1016/s0140-6736(07)61602-x
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/s0140-6736(03)15268-3
https://doi.org/10.1016/s0140-6736(03)15268-3
https://www.hpb.gov.sg/docs/default-source/newsroom/wm-guidelines.pdf?sfvrsn=12f9fe72_2
https://www.hpb.gov.sg/docs/default-source/newsroom/wm-guidelines.pdf?sfvrsn=12f9fe72_2
https://doi.org/10.1007/s40273-025-01519-7
https://doi.org/10.1016/j.jval.2021.03.009

	﻿Factors associated with preoperative health-related quality of life in patients undergoing lumbar spine surgery: a multi-ethnic Asian cohort
	﻿Abstract
	﻿Plain English summary
	﻿Introduction
	﻿Methods
	﻿Ethical approval
	﻿Study design, setting, and data source
	﻿Eligibility criteria
	﻿Study variables
	﻿Patient-reported outcome measures
	﻿Statistical analysis

	﻿Results
	﻿Baseline characteristics
	﻿Health-related quality of life outcomes
	﻿Univariate associations with health-related quality of life
	﻿Hierarchical regression analyses for EQ-5D-5L index
	﻿Factors associated with problems in individual EQ-5D-3L dimensions
	﻿Sensitivity analyses

	﻿Discussion
	﻿Comparison with existing literature
	﻿Association between non-outpatient presentation and baseline HRQoL
	﻿Addressing sociodemographic disparities
	﻿Dimension-specific factors
	﻿Strengths and limitations
	﻿Clinical and economic implications

	﻿Conclusion
	﻿References


