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Abstract 

Background:  The primary goal of palliative treatment of spinal metastases is to maintain or improve health-related 
quality of life (HRQOL). We translated and validated a Dutch version of The Spine Oncology Study Group Outcome 
Questionnaire (SOSGOQ2.0), a valid and reliable 20-item questionnaire to evaluate HRQOL in patients with spinal 
metastases.

Methods:  After cross-cultural translation and adaptation, the questionnaire was pre-tested in fifteen patients referred 
for spine surgery and/or radiotherapy. This resulted in a final questionnaire that was sent to patients for assessment of 
internal consistency, construct (i.e., convergent and divergent) validity, discriminative power and test-retest reliability.

Results:  Overall, 147 patients (mean age 65.6 years, SD = 10.4) completed the questionnaire after a median time of 
45.4 months (IQR = 18.9–72.9) after spine surgery and/or radiotherapy. Internal consistency was good for the Physi‑
cal function, Pain, and Mental health domains (α = 0.87, 0.86, 0.72), but not for Social function (α = 0.04). Good 
convergent validity was demonstrated except for Social function (rs = 0.37 95%CI = 0.21–0.51). Discriminative power 
between patients with ECOG performance scores of 0–1 and 2–4 was found on all domains and Neurological function 
items. Test-retest reliability was acceptable for Physical function, Pain and Mental health (ICC = 0.89 95%CI = 0.81–0.94, 
ICC = 0.88 95%CI = 0.78–0.93, ICC = 0.68 95%CI = 0.48–0.81), whereas ICC = 0.45 (95%CI = 0.17–0.66) for Social func‑
tion was below threshold. After removing item 20 from the Social function domain, internal consistency improved, 
and convergent validity and test-retest reliability were good.

Conclusion:  The Dutch version of the SOSGOQ2.0 questionnaire is a reliable and valid tool to measure HRQOL in 
patients with spinal metastases. Item 20 was removed to retain psychometric properties.

Keywords:  SOSGOQ, Spinal metastases, Patient-reported outcomes, Quality of life, Translation, Validation

© The Author(s) 2022. 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://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
The incidence of symptomatic spinal metastases is 
increasing in patients with advanced cancer. Goals for 
palliative treatment of spinal metastases include pain 
relief, local tumor control, maintaining spinal stability, 
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and recovery or preservation of neurological function 
[1–3]. The overall goal is to preserve or improve inde-
pendent functioning and health-related quality of life 
(HRQOL). Evaluation of HRQOL as main treatment out-
come is especially important in the setting of palliative 
treatments such as the treatment of spinal metastases.

Numerous measures to evaluate HRQOL in cancer 
patients exist, either generic, or tumor- or treatment-spe-
cific. The EORTC-QLQ-C15-PAL, EORTC-QLQ-BM22, 
EQ-5D, FACT-PAL-14 and FACT-BP are commonly 
used tools to measure quality of life in patients with bone 
metastases [4–8]. However, these measurement tools 
are not specific to patients with (symptomatic) spinal 
metastases as these patients often experience specific 
complaints such as debilitating back and/or neck pain 
and neurological deficits (e.g. weakness, sensory loss and 
difficulty with walking) affecting quality of life [9]. There-
fore, generic HRQOL tools for patients with bone metas-
tases may be less sensitive to detect changes in the health 
status of patients with spinal metastases.

The Spine Oncology Study Group previously devel-
oped the Spine Oncology Study Group Outcome Ques-
tionnaire (SOSGOQ) to evaluate HRQOL in patients 
with spinal metastases [10]. Psychometric evaluation 
resulted in a slightly revised version (SOSGOQ2.0) that 
is a proven clinically valid and reliable questionnaire 
[11]. The aim of this study was to translate and validate a 
Dutch version of the SOSGOQ2.0 questionnaire.

Methods
Translation
The original English version of the SOSGOQ2.0 was 
translated and cross-culturally adapted into Dutch 
according to the procedure of Beaton et al [12]. First, for-
ward translation from English to Dutch was performed 
by two native Dutch-speaking researchers (ALV: ortho-
pedic surgery resident and epidemiologist; RG: psycholo-
gist and epidemiologist). After synthesis of the forward 
translations, back translation into English was performed 
by two native English-speakers. Lastly, an expert commit-
tee composed of three translators, a linguist, a method-
ologist (HMV) and radiation oncology resident (JMV) 
compared the translations and developed a prefinal ver-
sion of the questionnaire.

The prefinal questionnaire was pre-tested in fifteen 
patients referred to University Medical Center (UMC) 
Utrecht for surgery and/or radiotherapy for (sympto-
matic) spinal metastases. Patients were asked to say 
aloud their thoughts while answering the questions of 
the questionnaire. Follow-up questions were used to 
obtain additional information about the interpreta-
tion and understanding of questions and corresponding 
answer options. When patients experienced problems 

in understanding the questionnaire (e.g. difficulties 
with a specific term or the interpretation of a question), 
improvements to the questionnaire were made. Improve-
ments that could have resulted in cross-cultural invari-
ance between the original English and translated Dutch 
version (i.e., the original and translated questionnaire 
measured not the same construct) were not made but 
discussed in the Discussion section.

Patients
For the validation of the SOSGOQ2.0, patients with spi-
nal metastases were recruited from the Departments of 
Orthopaedic Surgery and Radiation Oncology of the 
UMC Utrecht, Utrecht, and from the Departments of 
Orthopaedics of the Erasmus Medical Center, Rotter-
dam, and Elisabeth-TweeSteden Ziekenhuis (ETZ), Til-
burg. Patients in the UMC Utrecht who participated in 
the prospective PRospective Evaluation of interventional 
StudiEs on boNe metastases (PRESENT) cohort that 
includes patients with bone metastases referred to the 
Department of Radiation Oncology of the UMC Utre-
cht and who provided consent for collection of patient-
reported data, were send questionnaires as described 
below [13]. Patients in the UMC Utrecht participating in 
the Metastatic Tumor Research and Outcomes Network 
(MTRON) that includes patients diagnosed with spinal 
metastases were approached by a research nurse and 
asked for consent to participate in the validation study 
[14]. After providing consent, patients were sent the 
questionnaire. Patients in the Erasmus Medical Center 
and ETZ were invited and asked for informed consent by 
their physician shortly after treatment or during follow-
up visits.

Data collection
Demographic data were extracted from medical records. 
Together with the SOSGOQ2.0 questionnaire, patients 
received the 36-Item Short Form Survey (SF-36), the Pain 
Numeric Rating Scale (NRS) measuring average pain on 
a scale from 0 (no pain) to 10 (worst pain), a global QOL 
rating scale measuring self-reported health status rang-
ing from 0 to 10, and the Eastern Cooperative Oncol-
ogy Group (ECOG) performance score to assess disease 
progression. Questionnaires were completed on paper or 
online, depending on the preference of the patient.

The SOSGOQ2.0 questionnaire is a 20-item ques-
tionnaire containing four domains (Physical function, 
Pain, Mental health, Social function) and four single 
items (Neurological function of legs, arms, bladder and 
bowel) [11]. In addition, seven post-therapy items should 
be used during follow-up in combination with the first 
20 items. Each item has five response options. The sum 
of the items within a domain and the single items were 
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transformed to a 0-100 scale. A higher score on the Phys-
ical and Social function domains indicated a higher level 
of functioning, and a higher score on the Pain and Men-
tal health domains and the Neurological function items 
indicated a lower level of functioning or neurological 
symptoms.

The SF-36 is a self-administered 36-item questionnaire 
with standardized response choices that measures func-
tional status and well-being on eight domains: Physical 
function, Bodily pain, Role limitations due to physical 
problems, Role limitations due to emotional problems, 
Mental health, Social functioning, Vitality, and General 
health perception [15]. In addition, a single item meas-
ured perceived change in health. Transformed domain 
scores ranged on a scale between 0 and 100, where a 
higher score represented a better health status.

With the ECOG performance score, patients could 
indicate their level of functioning in terms of ability to 
care for themselves, daily activity and physical ability, 
ranging from 0 (Fully active, able to carry on all pre-dis-
ease performance without restriction) to 4 (Completely 
disabled, cannot carry on any self-care, totally confined 
to bed or chair) [16].

Patients could indicate whether they were willing 
to complete a retest questionnaire. Upon agreement, 
patients received the SOSGOQ2.0 questionnaire.

Statistical analyses
A minimum sample size of 140 was considered adequate 
for validation of this 20-item questionnaire (excluding 
the post-therapy questions) according to Terwee et  al., 
who required a sample size with a 1:7 patient-to-item 
ratio or ≥ 100 patients to evaluate measurement proper-
ties of health status questionnaires [17].

Statistical analyses were performed using R statistical 
software version 1.3.1093. Demographic data were sum-
marized using descriptive statistics. Measurement prop-
erties of post-therapy items were not evaluated.

Internal consistency
Internal consistency, the extent to which items are inter-
related within a domain, was assessed using Cronbach’s 
alpha coefficient. A Cronbach’s alpha between 0.70 and 
0.95 was considered reflecting good internal consistency 
[17]. Correlations < 0.70 indicated inconsistency and val-
ues > 0.90 indicated redundancy of questionnaire items. 
Also, Spearman’s rank correlation coefficients were used 
to assess correlations between SOSGOQ2.0 items and its 
own domain score.

Construct validity: convergent and divergent validity
Convergent validity, the extent to which the SOSGOQ2.0 
domains are related to other measures that measure the 

same construct, was assessed using Spearman’s rank cor-
relation coefficients between SOSGOQ2.0, the SF-36 
domains and the Pain NRS that conceptually measure the 
same construct. It was hypothesized that large correla-
tions will be found of the SOSGOQ2.0 Physical function 
with the SF-36 Physical functioning and Role-Physical 
domains, of the SOSGOQ2.0 Pain domain with the SF-36 
Bodily pain domain and Pain NRS, of the SOSGOQ2.0 
Mental health domain with the SF-36 Role emotional 
and Mental health domains, and of the SOSGOQ2.0 
Social function domain with the SF-36 Social functioning 
domain. Divergent validity, the extent to which the SOS-
GOQ2.0 domains are not related to measures other con-
structs, was assessed using Spearman’s rank correlation 
coefficients between SOSGOQ2.0 domains and domains 
that conceptually measure different constructs. It was 
hypothesized that small or medium correlations would 
be found between domains that were not stated above. 
Spearman’s rank correlation coefficients less than 0.30 
were considered small, between 0.30 and 0.49 medium, 
and 0.50 or greater large [18].

Discriminative power
The ability to discriminate between patients with an 
ECOG performance score of 0–1 and 2–4 was evaluated 
by comparing the domain scores and four Neurologi-
cal function items scores with the independent samples 
t-test. Floor and ceiling effects, i.e., scores cluster at 
the worst or best score resulting in little variance, were 
considered to be present when 15% of the patients had 
the lowest (0) or highest (100) score on one of the SOS-
GOQ2.0 domains.

Test‑retest reliability
Test-retest reliability of the SOSGOQ2.0 domains and 
four Neurological function items was evaluated using 
the Intraclass Correlation Coefficient (ICC) between the 
initial and retest questionnaire. A two-way mixed effect 
model was used to calculate the ICC. An ICC ≥ 0.70 
indicates acceptable or good reliability [17]. Only those 
patients who completed the retest questionnaire within 
two weeks after completing the baseline questionnaire 
were included.

Results
Translation
No problems were encountered during translation. Pre-
tests of the pre-final version of the questionnaire did not 
result in amendments to the text.

Study population
Of the 219 patients who consented for collection 
of patient-reported data (PRESENT: n = 166) or 
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participation in this study (i.e., MTRON, EMC and ETZ: 
n = 53), 147 patients (67%) completed the questionnaire 
(PRESENT: n = 101/166 [61%]; MTRON/EMC/ETZ: 
n = 44/51 [86%]). Of these patients, 43 (29%) completed 
the retest questionnaire within two weeks. Mean age was 
65.6 years (SD = 10.4, range = 32–92) and 48% (n = 71) 
were female (Table 1). The most common primary tumor 
was breast (n = 49, 33%), followed by prostate (n = 36, 
25%) and lung (n = 25, 17%). Median time since diagnosis 
of the primary tumor was 26.2 months (IQR = 15.7–67.9) 
and median time since spine surgery and/or radiotherapy 
was 10.5 months (IQR = 4.3–16.8), whereby 31% of the 
patients were treated in the last 6 months and 22% 6–12 
months ago.

Internal consistency
The Cronbach’s alpha for the Physical function, Pain and 
Mental health domains was 0.87, 0.86 and 0.72, respec-
tively, indicating good internal consistency (Table  2). In 
contrast, the Social function domain showed low inter-
nal consistency (α = 0.04). The correlation between item 

20 (“Do you feel comfortable meeting new people?”) and 
the Social function domain score was small (rs =  0.16). 
After removing item 20, the Social function showed 
greater internal consistency yet still below the threshold 
(α = 0.68).

Construct validity: convergent and divergent validity
All correlations that were hypothesized to meas-
ure the same construct were above 0.50, except for 
the SOSGOQ2.0 Social function domain with the 
SF-36 Social functioning domain, which was 0.37 
(95%CI = 0.21–0.51; Table  3). After removing item 20, 
this correlation improved to a large correlation of 0.54 
(95%CI = 0.39–0.67).

Although not hypothesized, strong but lower corre-
lations were found between the SOSGOQ2.0 Physical 
function domain and all domains of the SF-36 and Pain 
NRS, between the SOSGOQ2.0 Pain domain and the 
SF-36 Physical functioning, Role Physical, Vitality, Social 
functioning, Role Emotional and Mental health domains, 
and between the SOSGOQ2.0 Mental health domain 
and the SF-36 Vitality domain. Weak and medium cor-
relations were found between the other SOSGOQ2.0 
domains and SF-36 domains and Pain NRS. However, the 
SOSGOQ2.0 Social function domain showed strong cor-
relations with the SF-36 Role Physical, Bodily pain and 
Vitality domains and Pain NRS after removing item 20.

Discriminative power
The independent samples t-test showed significantly 
higher scores for the patients with an ECOG perfor-
mance score of 0–1 on all SOSGOQ2.0 domains and the 
Neurological function of legs and arms items compared 
to patients with an ECOG performance score of 2–4 
(Table  4). For example, patients with an ECOG perfor-
mance score 0–1 had a mean score of 79.9 (SD = 14.6) 
and 72.6 (SD = 19.0) on the Physical function and Pain 
domains compared to a mean score of 49.5 (SD = 17.0) 
and 50.0 (SD = 21.2) in patients with an ECOG perfor-
mance score of 2–4. No statistically significant differ-
ence was found on the items Neurological function of the 
bowel and bladder. No floor or ceiling effects were found. 
However, a ceiling effect was observed in the Social func-
tion domain after removing item 20; 43 patients (29.3%) 
achieved the highest possible score.

Test‑retest reliability
In total, 43 (29.3%) patients completed the retest ques-
tionnaire after a median of 9 days (range = 5–14). The 
Physical function and Pain domains showed an accept-
able test-retest reliability (ICC = 0.89 95%CI = 0.81–0.94 
and ICC = 0.88 95%CI = 0.78–0.93 respectively; Table 4). 
An ICC of 0.68 (95%CI = 0.48–0.81) was found for 

Table 1  Baseline characteristics of patients who completed the 
Dutch SOSGOG2.0 questionnaire

Abbbreviations: IQR Interquartile range, No Number, SD Standard deviation
a Information not available from 24 (16.3%) patients
b Information not available from 6 (4.1%) patients, or patient received no 
treatment
c Percentages do not add up to 100% as patients could have more than one 
location

No. patients 147

Age in years, mean (SD) 65.6 (10.4)

Sex, female, n (%) 71 (48.3)

Primary tumor, n (%)

  Breast 49 (33.3)

  Prostate 36 (24.5)

  Lung 25 (17.0)

  Multiple myeloma 17 (11.6)

  Other 20 (13.6)

  Time since diagnosis of primary tumor in months, 
median (IQR)a

26.2 (15.7–67.9)

Location of spinal metastasis, n (%)b,c

  Cervical 23 (15.6)

  Thoracic 80 (54.4)

  Lumbar 70 (47.6)

  Sacral 19 (12.9)

Treatment of spinal metastasis, n (%)

  No treatment 2 (1.4)

  Radiotherapy only 85 (57.8)

  Surgery only 15 (10.2)

  Radiotherapy and surgery 45 (30.6)

  Time since start of treatment in months, median 
(IQR)

10.5 (4.3–16.8)



Page 5 of 9Gal et al. BMC Musculoskeletal Disorders         (2022) 23:1009 	

the Mental health domain. An ICC below the thresh-
old (ICC = 0.45 95%CI = 0.17–0.66) was found for the 
Social function domain, which increased to an accept-
able test-retest reliability after removing item 20 (i.e. 
“Are you comfortable meeting new people?”; ICC = 0.73 
95%CI = 0.55–0.84).

Discussion
In this study, the Spine Oncology Study Group Out-
comes Questionnaire 2.0 (SOSGOQ2.0) was translated 
from English and cross-culturally adapted into Dutch, 
and psychometric properties of the translated ques-
tionnaire were evaluated. After removing item 20, the 
results showed that the reliability and validity of the 

SOSGOQ2.0 were acceptable and hence, that the SOS-
GOQ2.0 is a reliable and valid tool to measure HRQOL 
in Dutch patients with spinal metastases.

The method of Beaton was used to translate and 
cross-culturally adapt the questionnaire to provide a 
HRQOL questionnaire that is culturally appropriate for 
Dutch patients with spinal metastases [12]. At the same 
time, it was important to preserve equivalence between 
the original English version and the translated Dutch 
version, ensuring that psychometric properties were 
maintained and that both questionnaires measure the 
same construct.

Internal consistency and test-retest reliability of the 
Social function domain were low, as well as convergent 

Table 2  Internal consistency and item-domain correlations of the Dutch SOSGOQ2.0 domains

Abbbreviations: Neurol. Neurological
a α 0.70–0.95 indicates good internal consistency
b Item – Own domain correlation
* p < 0.001; **p < 0.05

Physical function Pain Mental health Social function Social function 
(without item 20)

Internal consistency, αa 0.87 0.86 0.72 0.04 0.68

Item-domain correlations, rs N Item 
– Own 
domain

Item – Other domains

Physical function
  1 Level of activity 147 0.80* - 0.44* 0.25* 0.29* 0.38*

  2 Ability to work 145 0.85* -  0.44* 0.38* 0.25* 0.39*

  3 Limited ability to care for yourself 147 0.70* -  0.50* 0.26* 0.39* 0.49*

  4 Assistance to travel outside 147 0.82* -  0.44* 0.26* 0.37* 0.44*

  5 Assistance walking 146 0.80* -  0.43* 0.23** 0.33* 0.42*

  6 Social functions 147 0.69* -  0.44* 0.25* 0.22** 0.39*

Pain
  11 Back/neck pain 147 0.83* 0.43* - 0.42* 0.47* 0.59*

  12 Pain in most comfortable position 147 0.82* 0.42* -  0.40* 0.53* 0.65*

  13 Limiting mobility 147 0.84* 0.53* -  0.49* 0.45* 0.62*

  14 Ability to manage pain 146 0.80* 0.49* -  0.43* 0.31* 0.47*

  15 Overwhelming pain 147 0.79* 0.45* -  0.38* 0.32* 0.44*

Mental health
  16 Depression 147 0.87* 0.31* 0.39* - 0.19** 0.40*

  17 Anxiety 146 0.89* 0.33* 0.52* -  0.32* 0.49*

Social function
  18 Concentration 146 0.74* 0.50* 0.66* 0.50* − 0.87*b

  19 Personal relationships 145 0.76* 0.41* 0.52* 0.38* -  0.87*b

  20 Meeting new people 145 0.16 -0.32* -0.37* -0.46* -  -

Neurological function items
  7 Neurol. function – legs 147 - 0.44* 0.35* 0.15 0.20** 0.20**

  8 Neurol. function – arms 147 -  0.39* 0.38* 0.20** 0.29* 0.29*

  9 Neurol. function – bowel 147 -  0.16 0.11 0.02 -0.02 0.00

  10 Neurol. function – bladder 146 -  0.13 0.04 0.09 0.05 0.07
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validity (i.e., medium correlation between the SOS-
GOQ2.0 Social function and SF-36 Social functioning 
domains). This may be explained by item 20 (“Are you 
comfortable meeting new people?” which was trans-
lated to “Voelt u zich op uw gemak als u nieuwe mensen 

ontmoet?”), that correlated low with the SOSGOQ2.0 
Social function domain score and negatively with the 
other SOSGOQ2.0 domain scores. Differences in psy-
chometric properties between the original and translated 
questionnaire may be ascribed to cultural differences. In 

Table 3  Convergent and divergent validity a of the SOSGOQ2.0 domains and Neurological function itemsa

Abbbreviations: Neurol. Neurological, NRS Numeric Rating Scale, SF-36 36-item Short Form Survey
a Spearman’s rank correlation coefficient (95%CI); rs <0.30 = small, rs 0.30-0.49 = medium, rs >0.50 = large
b Hypothesized that domains measure the same construct

Physical 
function

Pain Mental 
health

Social 
function

Neurol. 
function: 
legs

Neurol. 
function: 
arms

Neurol. 
function: 
bowel

Neurol. 
function: 
bladder

Social 
function 
(without item 
20)

SF-36
  Physical 
functioning

0.80 
(0.71–0.86)b

0.55 
(0.40–0.67)

0.36 
(0.18–0.51)

0.30 
(0.14–0.44)

0.61 
(0.49–0.71)

0.38 
(0.22–0.53)

0.20 
(0.02–0.36)

0.14 
(-0.02–0.30)

0.43 (0.27–
0.57)

  Role Physi‑
cal

0.78 
(0.69–0.86)b

0.60 
(0.46–0.71)

0.41 
(0.25–0.55)

0.44 
(0.30–0.57)

0.44 
(0.29–0.58)

0.41 
(0.27–0.54)

0.12 
(-0.05–0.27)

0.10 
(-0.06–0.27)

0.57 (0.43–
0.68)

  Bodily 
pain

0.67 
(0.55–0.77)

0.82 
(0.75–0.87)b

0.42 
(0.25–0.56)

0.47 
(0.34–0.58)

0.35 
(0.20–0.49)

0.45 
(0.30–0.58)

0.12 
(-0.05–0.27)

0.04 
(-0.12–0.21)

0.62 (0.50–
0.72)

  General 
health

0.48(0.34–
0.60)

0.37 
(0.19–0.51)

0.41 
(0.26–0.55)

0.19 
(0.03–0.34)

0.25 
(0.08–0.40)

0.34 
(0.20–0.48)

-0.03 
(-0.18–0.12)

0.06 
(-0.09–0.22)

0.34 (0.16–
0.49)

  Vitality 0.64 
(0.51–0.74)

0.61 
(0.49–0.71)

0.56 
(0.43–0.67)

0.31 
(0.17–0.44)

0.31 
(0.15–0.45)

0.42 
(0.28–0.56)

0.03 
(-0.13–0.19)

0.13 
(-0.03–0.29)

0.50 (0.36–
0.61)

  Social 
functioning

0.59 
(0.44–0.71)

0.53 
(0.39–0.64)

0.46 
(0.32–0.61)

0.37 
(0.21–0.51)b

0.25 
(0.09–0.41)

0.32 
(0.16–0.47)

0.11 
(-0.05–0.26)

0.15 
(-0.01–0.34)

0.54 (0.39–
0.67)b

  Role 
Emotional

0.48 
(0.32–0.62)

0.45 
(0.28–0.58)

0.53 
(0.39–0.65)b

0.19 
(0.02–0.35)

0.26 
(0.10–0.43)

0.19 
(0.03–0.34)

0.17 
(0.00–0.33)

0.17 
(0.00–0.34)

0.41 (0.26–
0.55)

  Mental 
Health

0.50 
(0.36–0.63)

0.52 
(0.38–0.65)

0.71 
(0.59–0.79)b

0.23 
(0.07–0.37)

0.19 
(0.02–0.35)

0.25 
(0.09–0.39)

0.11 
(-0.08–0.27)

0.11 
(-0.05–0.27)

0.46 (0.31–
0.58)

Pain NRS
  Average 
daily pain

-0.56 
(-0.68–0.42)

-0.86 
(-0.90–0.80)b

-0.38 
(-0.52–0.22)

-0.38 
(-0.51–0.23)

-0.38 
(-0.51–0.22)

-0.38 
(-0.51–0.24)

-0.17 
(-0.32–0.02)

-0.15 
(-0.32–0.02)

-0.57 
(-0.67–0.44)

Table 4  Means and standard deviations, discriminative power and test–retest reliability of the Dutch SOSGOQ2.0

Abbbreviations: ECOG Eastern Cooperative Oncology Group, ICC Intraclass correlation coefficient, Neurol. Neurological, SD Standard deviation
a Independent sample t-test result comparing patients with an ECOG performance score of 0–1 and 2–4 on SOSGOQ2.0 domains and Neurological function items
b n = 43
c ICC ≥ 0.70 = acceptable or good reliability

All patients ECOG 0–1 ECOG 2–4

N Mean SD Floor, n (%) Ceiling, n (%) N Mean SD N Mean SD t-testa p Test–retest 
reliability, ICC 
(95%CI)b,c

Physical function 147 67.0 22.0 0 (0.0) 5 (3.4) 86 79.9 14.6 59 49.5 17.0 11.9  < 0.001 0.89 (0.81–0.94)

Pain 147 63.5 22.8 0 (0.0) 7 (4.8) 86 72.6 19.0 59 50.0 21.2 6.7  < 0.001 0.88 (0.78–0.93)

Mental health 147 68.6 21.4 0 (0.0) 21 (14.3) 86 74.1 19.3 59 59.8 21.5 4.2  < 0.001 0.68 (0.48–0.81)

Social function 145 58.9 14.9 0 (0.0) 2 (1.4) 85 62.8 12.1 58 52.9 16.8 4.1  < 0.001 0.45 (0.17–0.66)

Neurol. Legs 147 3.7 1.2 - - 86 4.1 1.0 59 3.3 1.4 4.1  < 0.001 0.82 (0.69–0.90)

Neurol. Arms 147 4.3 0.9 - - 86 4.6 0.7 59 3.9 1.1 4.9  < 0.001 0.68 (0.48–0.81)

Neurol. Bowel 147 4.7 0.6 - - 86 4.7 0.6 59 4.7 0.6 0.5 0.63 0.51 (0.25–0.70)

Neurol. Bladder 146 4.2 1.0 - - 86 4.2 1.0 58 4.2 1.0 -0.1 0.96 0.84 (0.72–0.91)

Social function 
(without item 20)

144 75.0 22.8 1 (0.7) 43 (29.3) 85 83.2 17.8 57 62.1 23.7 6.1  < 0.001 0.73 (0.55–0.84)
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the pre-test phase (interviews), most patients indicated 
that their medical condition did not interfere in feel-
ing comfortable meeting new people. Also, inappropri-
ate translation of the question may impair psychometric 
properties. However, cross-cultural translation was car-
ried out carefully according to Beaton et al. with multiple 
translators, and extensively discussed and approved by a 
panel of experts [12].

To allow comparison of results across different trans-
lated versions, we did not remove this item from the 
questionnaire after the pre-test phase. However, based 
on the psychometric properties and input from the pre-
test phase, analyses were repeated after removing item 20 
from the questionnaire. After removing item 20, internal 
consistency improved yet not above the threshold, and 
test-retest reliability was acceptable. Convergent valid-
ity of the SOSGOQ2.0 Social function domain improved 
from medium to large correlation with the Social func-
tioning domain of the SF-36, indicating that the SOS-
GOQ2.0 is a better approximation of the construct social 
function after removing item 20. As psychometric prop-
erties improved after removing item 20, we decided to 
remove the item from the questionnaire. Although the 
structure of the translated questionnaire differs from the 
original questionnaire, the original questionnaire does 
not require revisions as psychometric properties of the 
original questionnaire demonstrated to be good [11, 19].

Strong correlations were found between the SOS-
GOQ2.0 Physical function and Pain domains and the 
SF-36 Physical functioning, Role Physical and Vitality 
domains. Strong but lower correlations were found with 
the SF-36 Social functioning, Role Emotional and Men-
tal health domains. Although not hypothesized that these 
scales measured the same construct, it is likely that these 
scales correlate well as painful spinal metastases signifi-
cantly impact physical and daily functioning, and mental 
health [20].

The four domains and the Neurological function of 
legs and arms items were able to discriminate between 
patients with an ECOG performance score of 0–1 and 
2–4. This score assesses a patient’s level of functioning 
and ability to care for themselves, which is an important 
predictor of HRQOL [21, 22]. This implies that the Dutch 
SOSGOQ2.0 questionnaire is able to detect differences 
or changes in symptoms that affect HRQOL, which is 
important in prospective studies examining the impact of 
an intervention. In addition, HRQOL is one of the most 
important outcomes in the setting of palliative treatment. 
Therefore, application of the SOSGOQ2.0 has the poten-
tial to support routine clinical practice, including facilita-
tion of physician-patient counseling, treatment choices, 
and monitoring of changes after treatment. However, 
future research is needed to determine the minimal 

clinically important difference (MCID), the minimal 
change considered relevant by patients and physicians.

In the original SOSGOQ2.0 questionnaire, it was not 
specified whether patients should take into account the 
effect of opioid pain medication while completing the 
questionnaire. During the pre-test phase, it turned out 
that some patients had trouble answering some questions 
as pain interference with daily functioning was depend-
ent on the opioid pain medications they took. However, 
it was assumed that patients consistently answered all 
questions while taking into account the effect of opioid 
pain medication, while others consistently answered all 
questions while not taking into account this effect. There-
fore, this should not have affected evaluation of the valid-
ity of the questionnaire. Use of opioid pain medication 
should be taken into account when utilizing and inter-
preting the questionnaire in clinical practice. In addi-
tion, when developing a new questionnaire, it should be 
specified whether patients should take into account the 
effect of opioid pain medication or not. This is generally 
not specified in questionnaires but especially important 
in patients with painful bone metastases.

Two other issues were observed in the pre-test phase, 
but no corrections were made as this would hamper 
cross-cultural equivalence between the original and 
translated questionnaire. First, patients who were retired 
had no opportunity to indicate this when answering Item 
2 (“What is your ability to work (including at home/
study)?”). Instead, they gave an indication of their abil-
ity, but this might be inaccurate. Second, items 11 and 19 
(“Overall, on average, how much back/neck pain do you 
have?” and “Do you feel that your spine condition affects 
your personal relationships?”) were double barreled and 
answers differed for their back and neck, or for romantic 
relationships and family/peer relationships.

Strengths of this study were following standard guide-
lines for the translation of the questionnaire, and inclu-
sion of a heterogeneous group of patients that differed 
in time since diagnosis. However, we acknowledge the 
limitations that need to be taken into account. This study 
was conducted during the Covid-19 outbreak in 2020. 
Restrictions aiming to limit the spread of the virus may 
have impacted the results, e.g. social distancing, travel 
restrictions, maximum number of daily visitors at home, 
and closing public places. This may have had impact 
on answers to particular questions, for example some 
patients may have answered “Never” or “Rarely” on item 
6 (“Do you leave the house for social functions?”) due 
to Covid restrictions, but should have answered “Often” 
or “Very often” without Covid restrictions because they 
were not limited by their medical condition. This may 
also have had impact on item 20. However, the pre-test 
phase showed that answers of most patients were not 
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influenced by these restrictions. A second limitation 
might be the response rate of 61% (n = 101/166) among 
patients who participated in the PRESENT cohort. In 
addition, 86% of the participants (n = 44/51) who first 
consented for participation in this study completed the 
questionnaire. Patients who provided consent and com-
pleted the questionnaire might differ from non-partic-
ipants and non-responders, e.g. younger patients with a 
better medical condition might be more likely to com-
plete the questionnaire. Therefore, information about 
means and standard deviations should be interpreted 
with care.

Conclusion
The Dutch version of the SOSGOQ2.0 questionnaire is 
a reliable and valid questionnaire to measure HRQOL in 
patients with spinal metastases. This questionnaire can 
be used in the clinical setting for facilitation of physician-
patient counseling, treatment choices, and monitoring 
of changes after treatment, and in the research setting 
examining the impact of an intervention.
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