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Abstract

Background: Osteoporosis increases fracture risk in older adults and is associated with impaired health-related quality of
life (HRQoL). Osteoporosis-specific HRQoL instruments are widely used, but their measurement performance in older
populations has not been comprehensively synthesised.

Objective: To systematically identify and synthesise development and validation studies of osteoporosis-specific HRQoL
instruments for older adults, and to appraise their measurement properties using COSMIN criteria and a modified GRADE
approach to inform instrument selection for clinical trials, routine care, and research.

Design: Systematic review.

Setting: Community-dwelling; Long-term care facility; Primary care facility.

Subjects: Older persons aged 60 years or over.

Methods: We searched Medline (Ovid), Embase, PsycINFO (Ovid), and AMED (Ovid) from inception to August 2024. We
extracted and appraised evidence for COSMIN-defined measurement properties: content validity, structural validity, internal
consistency, cross-cultural validity or measurement invariance, reliability, measurement error, criterion validity, hypothesis
testing for construct validity, and responsiveness. Methodological quality was assessed using the COSMIN Risk of Bias
checklist, measurement properties were rated against COSMIN criteria for good measurement properties, and certainty of
evidence was graded using a modified GRADE approach.

Results: Forty-three studies reported the development and/or validation of nine osteoporosis-specific HRQoL instruments;
language and version adaptations resulted in 15 instrument variants. Content validity was the most prominent limitation:
only OPTQoL and the English Mini-OQLQ demonstrated sufficient evidence for multiple content validity components,
while most widely used instruments lacked adequate evidence on item relevance, comprehensiveness, or comprehensibility.
Evidence for internal structure was limited, with structural validity sufficient for ECOS-16 and QoLOS-NVEFX, insufficient
for QUALEFFO-41, and indeterminate for most other instruments. Cross-cultural validity and measurement invariance were
almost entirely unexamined. By contrast, reliability and hypothesis testing for construct validity were more consistently sup-
ported, often with moderate-to-high certainty. Measurement error, interpretability, and responsiveness were poorly reported
across instruments.

Conclusions: The evidence base supports purpose-driven selection of osteoporosis-specific HR QoL instruments rather than a
single preferred instrument. Across included studies, ECOS-16 shows the most consistently supported measurement properties
in older adults for longitudinal assessment, although important evidence gaps remain (notably measurement error and cross-
cultural validity). When brevity is the primary feasibility constraint in routine care, the Mini-OQLQ may be considered;
however, evidence for responsiveness is limited.

Keywords: osteoporosis; quality of life; measurement instruments; validity; reliability; responsiveness; ageing; older
persons; systematic review

Key points

* No single instrument is fit-for-all: Evidence supports use-case—driven instrument selection rather than a universal choice.
* For routine care, Mini-OQLQ offers low respondent burden with strong reliability but limited evidence for responsiveness.
* For longitudinal applications, ECOS-16 has the most consistently supported measurement properties in older adults.
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Health-related quality of life instruments for older persons with osteoporosis

Introduction

Osteoporosis is a systemic skeletal disease characterised by low
bone density and microarchitectural deterioration, leading to
increased bone fragility and susceptibility to fracture [1]. Its
burden extends beyond fractures. Health-related quality of
life (HRQoL) can be reduced even before a fragility fracture
occurs [2], and fractures are associated with further and often
sustained decrements in HRQoL compared with osteoporo-
sis without fracture [3].

HRQoL reflects how osteoporosis affects everyday
life across physical, psychological, and social functioning
[4, 5]. Pain, limited mobility, fear of falling, and loss of
independence often drive this burden in ways that routine
clinical endpoints do not fully capture. For that reason,
HRQoL is now a core outcome in osteoporosis research
and care, alongside fracture risk and bone density [6—
8] Regulators and the WHO evidence-to-decision (EtD)
framework increasingly rely on validated, condition-specific
patient-reported outcomes to weigh benefits against harms
and to support decisions that improve quality of life [9-11].

Selecting an HRQoL instrument is purpose-driven.
Instruments intended for longitudinal evaluation in ran-
domised trials, cohort follow-up, or clinical service audits
should be responsive to change, minimise floor and ceiling
effects, and use sufficiently granular response options to
detect small but clinically important differences. By contrast,
cross-sectional instruments used for population surveys or
clinical screening should maximise discrimination across
the severity spectrum and prioritise interpretability and
feasibility, even if some floor or ceiling items are retained [12].

Despite a large literature on health-related quality of life
(HRQoL) in osteoporosis, with more than 3000 publications
since 1976, no comprehensive synthesis has evaluated
osteoporosis-specific HRQoL instruments for older adults
using contemporary COSMIN (COnsensus- based Stan-
dards for the selection of health Measurement INstruments)
standards and the GRADE system (Grading of Recom-
mendations Assessment, Development, and Evaluation).
Existing reviews either predate these methods or assess only
a subset of instruments [13, 14]. As a result, the comparative
measurement performance of available tools in older popu-
lations remains unclear, limiting evidence-based instrument
selection for clinical trials, routine care, and research.

This systematic review aims to close this gap by identifying
all studies that developed or validated osteoporosis-specific
HR QoL instruments for older adults, and by appraising their
measurement properties and certainty of evidence [15]. The
tindings will inform purpose-driven instrument selection for
clinical trials, routine care, and research, rather than produce
a simple ranking.

Methods

Guidelines and protocol registration

The review followed the COSMIN guideline for systematic
reviews of patient-reported outcome measures (PROMs)

[15] and was reported according to PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analysis)-
for OMIs (Outcome Measurement Instruments) [16]. The
protocol was registered in PROSPERO as part of a broader
review of QoL PROM:s in older people with osteoporosis
or sarcopenia (CRD42023458414). This manuscript reports
osteoporosis instruments only.

Eligibility criteria

We included primary studies whose main objective was
to develop and/or evaluate measurement properties of
osteoporosis-specific QoL instruments in older adults.
Studies were eligible if participants were aged >60 years, had
a mean age > 60 years, included at least 50% aged >60 years,
or reported results separately for those aged >60 years.
Osteoporosis was defined using the WHO criterion (bone
mineral density T-score < —2.5). Because validation studies
often recruit from fracture services, we also included studies
using a clinical definition of osteoporosis (e.g. low-trauma
fragility fracture) when BMD data were unavailable [17].
Mixed osteoporosis and osteopenia samples were included
only if participants meeting the WHO osteoporosis criterion
were clearly defined or osteoporosis subgroup results were
reported separately and could be extracted; otherwise,
studies were excluded. We excluded studies focused on
secondary osteoporosis (e.g. cancer-related osteoporosis,
hypogonadism, or corticosteroid-induced osteoporosis),
studies in which the target instrument was used only as a
comparator, and non-English or non-French publications.

Information sources and search strategy

We searched MEDLINE, Embase, PsycINFO, and AMED
(all via Ovid). Searches were conducted in June 2023 and
updated in August 2024. We also screened reference lists of
included articles and contacted members of the WHO Bone
Health Expert Working Group to identify missing studies
and relevant grey literature. Database-specific strategies
combined controlled vocabulary and keywords for QoL,
osteoporosis and older age, and measurement properties. We
applied the validated measurement properties search filter
developed by Terwee et al., as recommended by COSMIN
[15, 18]. Full search strategies are provided in Appendix S1.

Study selection

Records were managed in Covidence software. After dedu-
plication, pairs of reviewers independently screened titles and
abstracts, then assessed full texts for eligibility (S.S./C.B. and
S.B./V.K.). Disagreements were resolved by consensus.

Data extraction

A standardised extraction form (Microsoft Excel) was
developed and pilot tested in five studies. Two reviewers
extracted data independently and in duplicate (S.S./C.B.
and S.B./V.K.). Extracted data included study, participant,
and instrument characteristics, together with all results
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required to evaluate measurement properties. These included
participant characteristics, setting, instrument used, scoring
method, sample size, study purpose and design, follow-up
duration, missing data, use of multiple imputation, and
information on feasibility and interpretability.

Risk of bias assessment

Methodological quality was assessed using the COSMIN
Risk of Bias checklist [12, 19, 20]. Two reviewers inde-
pendently rated each measurement property in each study
as very good, adequate, doubtful, or inadequate using the
COSMIN worst score counts principle. Disagreements were
resolved by consensus and checked by additional reviewers,
with unresolved issues discussed with a senior reviewer.

Assessment of measurement properties

For each study, results were judged against COSMIN
criteria for good measurement properties and classified as
sufficient, insufficient, or indeterminate [12, 21]. Because
no hypotheses were specified a priori for criterion validity,
hypothesis testing for construct validity, or responsive-
ness, these properties were interpreted using the original
authors’ stated hypotheses. Evidence was synthesised by
instrument and measurement property using qualitative
summaries rather than meta-analysis because of heterogeneity
in designs, metrics, and statistical approaches, and because
some instruments were evaluated in few studies. Synthesised
results were then rated as sufficient (+), insufficient (—),
inconsistent (&), or indeterminate (?). Subgroup analyses
were not undertaken for inconsistent results because few
studies were available per instrument.

Certainty of evidence

Certainty for each synthesised result was assessed using the
COSMIN modified GRADE approach [12] and rated as
high, moderate, low, or very low based on risk of bias, incon-
sistency, indirectness, and imprecision. Certainty was not
graded for inconsistent or indeterminate results.

Feasibility and interpretability

We extracted and summarised feasibility and interpretabil-
ity information for each instrument, following COSMIN
guidance [12]. Feasibility included available languages and
translations, and licensing or copyright requirements; inter-
pretability included cut-off scores.

Results

Study selection

Electronic database searches identified 2744 records. After
removal of duplicates, 2415 titles and abstracts were screened,
and 107 full-text articles were assessed for eligibility. Seventy-
three full texts were excluded. The full list of excluded studies
and reasons is available in the Open Science Framework
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deposit (OSF, https://ost.io/u3h8q/). Manual searching
identified nine additional eligible studies. In total, 43 studies
were included in the review [22-64]. The PRISMA flow
diagram is presented in Fig. 1.

Characteristics of included instruments

Nine core osteoporosis-specific health-related quality of life
(HRQoL) instruments were developed and/or validated
in older populations: QUALEFFO, ECOS-16, JOQOL,
OPAQ, OPTQoL, OQLQ, QoLOS-NVFX, QUALIOST,
and the Italian Triple-Q. All instruments were patient-
reported outcome measures designed for use in clinical
encounters. Most were self-administered, although some
were interviewer-administered or could be completed with
interviewer support.

Several instruments were adapted into shortened forms
and or translated and validated in additional languages, result-
ing in 15 instrument variants with measurement property
evidence within the included studies. Table 1 summarises
the characteristics, administration features, domains, scoring,
and availability of the included osteoporosis-specific HR QoL

instruments.

Characteristics of included studies

Study characteristics are summarised in Appendix S2
(Table S3) [22-64]. Twenty-four studies were conducted
in high-income countries, 18 in upper-middle-income coun-
tries, and one in a lower-middle-income country (Morocco).
Several studies were conducted across more than one country,
predominantly in high-income settings. Studies varied in
sample size (30 to 1486 participants) and central age estimates
(mean or median 59.9 to 76.2 years). Most studies recruited
community-dwelling participants (37 studies), and most
samples included women only (36 studies). The largest
body of evidence related to QUALEFFO-41 (13 studies;
n=2301), followed by ECOS-16 (6 studies; n=1303) and
QUALEFFO-31 (5 studies; n = 832).

Methodological quality and risk of bias

Methodological quality and reporting practices varied
considerably (full COSMIN Risk of Bias ratings are provided
in Appendix S3). Content validity was frequently not
rateable because studies did not report sufficient detail on
how patients and professionals informed item generation,
item refinement, and comprehensibility testing. Structural
validity was often rated as inadequate because factor analytic
evaluations were absent, limited, or insufficiently reported.
Internal consistency was commonly reported using appro-
priate statistics, but ratings were frequently constrained by
the lack of supporting structural validity evidence required
to justify subscale scoring. Reliability and hypothesis testing
for construct validity were more often rated as adequate or
very good, although reporting gaps remained. Cross-cultural
validity and measurement invariance were not evaluated
because included studies did not test invariance across
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Table 1. Characteristics of osteoporosis-specific HRQoL instruments

S.no

PROM

PROM full

name

Year of

develop.

Administration (mode
of administration,
length of

administration)

Description of the
scale (items, domains)

Description of
scoring and recall time

Availabilityt  Ref.

2

3

4

5

JOQOL

OPAQI

OPAQ2

OPAQ-SV

Short
osteoporosis

QoL

questionnaire

The Japanese 2001
Osteoporosis

Quality of Life

Questionnaire

Osteoporosis 1998
Assessment
Questionnaire

version 1

Osteoporosis 2014
Assessment
Questionnaire

version 2

Osteoporosis 2016
Assessment
Questionnaire

Short Version

Mode of administration:

self-administration
Length of
administration:

10 minutes

Mode of administration:

self-administration
Length of
administration: NR

Mode of administration:

self-administration or
oral interview

Length of
administration:
30-45 minutes

Mode of administration:

self-administration
Length of
administration:
15-20 minutes

Mode of administration:

self-administration
Length of
administration:
15-20 minutes

Number of items: 16
Description of
domains: 4 domains:
Pain (5 items);
Physical functioning
(5 items): Fear of
illness (2 items);
Psychosocial
functioning (4 items)
Number of items: 38
Description of
domains: 6 domains:
pain, activities of daily
living, social activity
and leisure, general
health, postural
awareness,
psychological
factors, and falls
Number of items: 84
Description of
domains: 18 domains
distributed into four
dimensions: physical
function,
psychological status,
symptoms, and social
interaction.

Number of items: 60
questions which
includes 54 questions
grouped into 14
domains, plus six
additional questions
on general health,
overall HRQOL,
change in HRQOL
over the last year, and
residential status.
Description of
domains: 14 domains
distributed into four
dimensions: physical
function,
psychological status,
symptoms, and social
interaction.

Number of items: 34
Description of
domains: three
dimensions: physical
function, emotional
status, symptoms

Rating: Likert scale
Scoring: Total score
ranges from 1 (best
HRQoL) to 5 (worst
HRQoL). Subscale
domain score and
overall score.

Recall time: last week
for some items
Rating: Scale graded
from 0 to 4

Scoring: 0-152, total
score converted into
percentage (higher
score = higher
HRQoL)

Recall time: None

Rating: 5-point Likert
scale (1 =no
impairment,

S = constant
impairment)

Scoring: scoring
algorithm, higher
value = better health
status

Recall time: 4 weeks
Rating: 5-point Likert
scale (1 =no
impairment,

5 = constant
impairment)

Scoring: scoring
algorithm, higher
value = better health
status

Recall time: 2 weeks

Rating: 5-point Likert
scale (1=no
impairment,

S = constant
impairment)

Scoring: scoring
algorithm, higher
value = better health
status

Recall time: None

Costs: free
Languages:
validated in S
languages
(Persian;
Turkish,
English,
Ttalian,
Korean)
Costs: free
Languages:

[23, 35, 42,
49,54, 60]

[45,76]

Japanese

Costs: free
Languages:
English,

Brazilian

[26, 52, 56]

Portuguese

Costs: free [55]
Languages:
English

Costs: free [63]
Languages:
Chinese

(continued)



C. M. Gamble et al.

Table 1. Continued.

PROM full

name

Year of
develop.

Administration (mode
of administration,
length of

administration)

Description of the
scale (items, domains)

Description of scoring
and recall time

Availabilityt

Ref.

Ssno PROM

6 OPAQ-M

7 OPTQoL

8 OQLQ

9 Mini-
OQLQ

10 QoLOS-

NVEX

11 QUALEFFO-
41

Osteoporosis
Assessment
Question-
naire for

Men

Osteoporosis-
Targeted
Quality of
Life

Osteoporosis
Quality of
Life Ques-

tionnaire

Mini-
Osteoporosis
Quality of
Life Ques-

tionnaire

Quality of
Life
Osteoporosis
Scale-
Nonvertebral
Fractures

The 41-item
Quality of
Life Ques-
tionnaire of
the European
Foundation
for
Osteoporosis

1997

1997

1999

2021

1996

Mode of administration:

self-administration
Length of

administration: NR

Mode of administration:

self-administration
Length of

administration: NR

Mode of administration:

interview
Length of
administration:
20 minutes

Mode of administration:

self-administration
Length of
administration:

3 minutes

Mode of administration:

self-administration
Length of
administration:

10 minutes

Mode of administration:

self-administration or in
presence of an
interviewer

Length of
administration:

20 minutes

Number of items: 39
Description of
domains: three
dimensions: physical
function, emotional
status, symptoms

Number of items: 37
Description of
domains: Four
domains: Physical
difficulty (10 items).
Adaptations (10
items), Fears (7
items), Health-related
(10 items)

Number of items: 30
Description of
domains: Five
domains: symptoms,
physical function,
activities of daily
living, emotional
function, and leisure
Number of items: 10
Description of
domains: Five
domains: symptoms,
physical function,
activities of daily
living, emotional
function, and leisure
Number of items: 23
Description of
domains: NR

Number of items: 41
Description of
domains: Five
domains: pain,
physical function,
social function,
general health
perception, and
mental function

Rating: 5-point Likert
scale (1=no
impairment,

S = constant
impairment)
Scoring: scoring
algorithm, higher
value = better health
status

Recall time: 1 week
Rating: Likert scale
Scoring: 1-10
Recall time: None

Rating: 7-points Likert
scale (7 = best possible
function, 1 = worst
possible function)
Scoring: scoring
algorithm

Recall time: last 2 weeks

Rating: 7-points Likert
scale (7 = best possible
function, 1 = worst
possible function)
Scoring: scoring
algorithm

Recall time: last 2 weeks

Rating: 3-point Likert
scale from

1 = insufficient or
never, 2 = good or
sometimes, and

3 = excellent or every
day

Scoring: 23-69, higher
score, higher quality of
life

Recall time: None
Rating: Likert scale, five
response option (0—4
points)

Scoring: scoring
algorithm (most five
response options.
Exceptions are items 27,
28 and 29 with four
responses (0-3 points).
Ttems 23, 24, 25 and 26
with 3 response options
(0-2 points))—total
100 points

Recall time: last week
for some questions

Costs: free
Languages:
English

Costs: free
Languages:
English

Costs: not
mentioned
Languages:
English, German

Costs: not
mentioned
Languages:
English, Turkish

Costs: not
mentioned
Languages:
Ttalian

Costs: Available
upon request
from IOF
Languages:
Malay, Arabic,
Serbian,
Portuguese,
Danish, Turkish,
Iranian, Korean,
Polish, Mexican,
English, French,
German, Italian,
Swedish and
Dutch

[27, 46]

[24, 28, 36]

[29, 61]

[62]

[22, 24, 25,
30, 37, 39,
43,45, 50,
51,53,57,
59

(continued)
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Sno PROM PROM full
name
12 QUALEFFO- The 31-item
31 Quality of
Life Ques-

tionnaire of
the European
Foundation
for
Osteoporosis
13 QUALEFFO- The
26 simplified
26-item
Quality of
Life Ques-
tionnaire of
the European
Foundation
for
Osteoporosis
Quality of
Life Ques-
tionnaire in
Osteoporosis

14 QUALIOST

15 Triple-Q
question-
naire

Triple-Q

questionnaire

Year of
develop.

2001

2010

Administration (mode
of administration,
length of

administration)

Mode of administration:

self-administration
Length of
administration: NR

Mode of administration:

self-administration
Length of
administration: NR

Mode of administration:

self-administration
Length of
administration: NR

Mode of administration:

self-administration
Length of
administration:

15 minutes

Description of the
scale (items, domains)

Number of items: 31
Description of
domains: Three
domains: pain,
physical function,
mental state

Number of items: 26
Description of
domains: Three
domains: pain,
physical function,
mental state

Number of items: 23
Description of
domains: two
dimensions (physical
and emotional)

Number of items: 25
Description of
domains: Five
domains: back pain,
functional status,
social and recreational
activities, subject’s
overall assessment of
her general health,

mental status

Description of scoring
and recall time

Rating: Likert scale,
5-point ordinal
Scoring: scoring
algorithm—total 100
points

Recall time: last week
for some questions

Rating: Likert scale,
5-point ordinal
Scoring: scoring
algorithm - total 100
points

Recall time: last week
for some questions

Rating: 0-100,

100 = highest
impairments

Scoring: total

score + score per
dimension

Recall time: last four
weeks

Rating: 4-23 for the
pain domain, 5-39 for
the physical domain,
0-15 for the social
domain, 4-16 for
overall health
perception, 5-20 for
the mental domain, and
18-113 for all domains.
Scoring: The answers to
questions 1, 2, 6,

7,11, 12,15, 16, 19, 21,
23 and 24 were scored
from 1 to 4, where 4
represents the worst
possible impairment
and 1 the best possible
function. The
remaining

answers were scored
from 1to S, in which 5
represents the worst
function and 1 the best
one. Items for which
the answer was ‘not
applicable’ were scored
0.

Recall time depends on
the items

Availabilityt

Costs: Available
upon request
from IOF
Languages:
Spanish,
Taiwanese
Chinese,
Chinese, Turkish
Costs: Available
upon request
from IOF
Languages:
Korean

Costs: free
Languages:
French, English,
Turkish, Polish,
Spanish, Italian

Costs: free
Languages:
Ttalian

Ref.

[32, 34, 40,
44, 64)

[41]

[31, 33, 48]

[47]
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Figure 1. Flow diagram of study selection following PRISMA guidelines.

groups. Criterion validity was not assessed because there is no
widely accepted reference standard for osteoporosis-specific
HRQoL. Responsiveness was infrequently evaluated.

Overview of measurement property evidence

Across the 15 instrument variants, most COSMIN ratings
were indeterminate because evidence was missing, incom-
pletely reported, or not aligned with COSMIN evaluation
requirements. Summary of findings for measurement prop-
erties and certainty of evidence are presented in Table 2.
Detailed results are presented in Appendix S4. The following
section provides a consolidated summary of the measurement
properties of the included instruments.

Content validity

Only a small subset of instrument variants had any con-
tent validity components rated sufficient. OPTQoL had suf-
ficient evidence for relevance and comprehensiveness, and
the Mini-OQLQ had sufficient evidence for comprehensive-
ness and comprehensibility. In contrast, OPAQI, OQLQ,
and QoLOS-NVEFX had insufficient ratings across content
validity components. For the remaining instruments, content
validity was rated indeterminate because studies did not pro-
vide enough information to judge item relevance, compre-
hensiveness, and comprehensibility using COSMIN criteria.

Internal structure

Evidence for internal structure was limited. Structural valid-
ity was rated sufficient for ECOS-16 and QoLOS-NVFX,
and insufficient for QUALEFFO-41. For most remaining
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instruments, structural validity was indeterminate because
appropriate analyses were not performed or not reported in
sufficient detail. Internal consistency estimates were avail-
able for 13 of 15 instrument variants. ECOS-16, QoLOS-
NVFX, and QUALEFFO-31 were rated sufficient overall,
while OPAQ2 was rated insufficient. The remaining instru-
ments were rated indeterminate, most commonly because
internal consistency was reported without clear structural
validity evidence confirming that relevant subscales were uni-
dimensional. No study evaluated measurement invariance
or cross-cultural validity for any instrument variant, despite
multiple translated versions being used across settings.

Reliability and measurement error

Reliability was assessed for 13 of 15 instrument variants.
Ten instrument variants demonstrated sufficient reliability,
typically based on test—retest designs with acceptable intra-
class correlation coefficients. Instrument variants rated inde-
terminate for reliability generally lacked COSMIN-preferred
statistics or did not report suitable test-retest results. All
instrument variants were rated indeterminate for measure-
ment error. Across studies, the statistics needed to quantify
measurement error and support interpretation of change,
such as standard error of measurement, smallest detectable
change, or limits of agreement, were rarely reported. This
limits the ability to determine whether observed score changes
reflect true clinical change or measurement variability.
Construct validity and responsiveness Construct validity
evidence was the most consistently reported property across
instruments. Most studies assessed convergent validity by
hypothesis testing against generic HRQoL measures and
osteoporosis-related constructs, most commonly SF-36 [65]
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Table 2. Summary of findings for measurement properties of osteoporosis specific QoL instruments for older persons

Quality of the evidence for measurement ECOS-16 JOQOL  OPAQl  OPAQ2  OPAQM OPAQSV OPTQoL OQLQ  MiniOQLQ QoLOS- QUALEFFO- QUALEFFO- QUALEFFO- QUALIOST Triple-Q

properties of the PROMS Studies Studies Studies Studies Studies Studies Studies Studies Studies NVFX Studies 41 Studies 31 Studies 26 Studies  Studies Studies
(N=6) (N=2) (N=2) (N=) (N=1) (N=1) (N=2) (N=3) (N=2) (N=1) (N=13) (N=5) (N=1) (N=3) (N=1)
Population  Population  Population  Population ~ Population ~ Population ~ Population ~ Population ~ Population ~ Population Population  Population ~ Population ~ Population  Population

(N=1303) (N=699) (N=70) (N=1477) (N=37) (N=469) (N=665) (N=968) (N=290)  (N=458) (N=2301) (N=832) (N=127) (N=1736) (N=200)

Content  Relevance  Rating ) ® ) @ @) &) +) -) @ ) ) ® ) ) )
validity summarised result
Quality of No No Low No No No High Low No GRADE Low No No No No No
evidence GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE
Compre-  Rating @) @) (=) 6] ® @) (+) (=) () (=) ® @) ) 6] ®
hensiveness summarised result
Quality of No No Low No No No High Low Low Low No No No No No
evidence GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE
Compre-  Rating ) ® ) &) ) ® ) ) +) “) ) ® &) &) )
hensibility ~ summarised result
Quality of No No Low No No No No Low Low Low No No No No No
evidence GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE
Structural validity Rating (+) @) ) 6] ® @) ) 6] 6] (+) =) @) ) ) )
summarised result
Quality of High No No No No No No No No GRADE Moderate Moderate No No No No
evidence GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE
Internal consistency Rating (+) () () (—) () () () (?) () (+) () (+) () (2) (?)
summarised result
Quality of High No No Low No No No No No GRADE  Moderate No Low No No No
evidence GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE
Cross-cultural validity Rating () (?) (?) (?) ?) (?) (?) (?) ?) (?) ?) (?) (?) (?) ?)
summarised result
Quality of No No No No No No No No No GRADE NoGRADE No No No No No
evidence GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE
Measurement invariance Rating (?) (?) ?) () ) ) ?) ) ) (?) ) ) (?) () )
summarised result
Quality of No No No No No No No No NoGRADE NoGRADE  No No No No No
evidence GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE
Reliability Rating ) ® &) ) ) ) +) +) ) &) +) ) ) ) )
summarised result
Quality of High No No No Moderate  Moderate ~ Moderate  High High No GRADE  High High Moderate  High No
evidence GRADE GRADE GRADE GRADE
Measurement error Rating () () () () () () () () () () () (2) (2) () ()
summarised result
Quality of No No No No No No No No No GRADE NoGRADE  No No No No No
evidence GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE
Criterion validity Rating (?) (?) ?) ) ) (?) ) ) ) ?) ) (?) ) ) )
summarised result
Quality of No No No No No No No No NoGRADE NoGRADE No No No No No
evidence GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE
Hypothesis testing for Rating (+) (+) (+) () ) (+) (+) () ) (+) ) (+) (+) () )
construct validity summarised result
Quality of High Moderate High Moderate High High High High High Moderate High High Moderate High Moderate
evidence
Responsiveness Rating ) ) ) +) ) ) ) ) -) ) ) ® ) ) )
summarised result
Quality of Low Moderate  No Moderate  No No No No Low No GRADE  No No No No No
evidence GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE

Measurement property rating: sufficient (+), insufficient (=), inconsistent (=), indeterminate (?); NR = No data/results reported in the included studies; No GRADE = No GRADE assessment performed.
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and EQ-5D [66]. Overall, hypothesis testing for construct
validity was rated sufficient across all instrument variants,
with moderate to high certainty for many instruments.
Responsiveness was rated sufficient for ECOS-16,JOQOL,

and OPAQ?2, insufficient for the Mini-OQLQ), and indeter-
minate for the remaining instrument variants. Indeterminate
ratings primarily reflected the absence of longitudinal
designs suitable for responsiveness assessment or insufficient
reporting of a priori hypotheses and change metrics.

Certainty of evidence

Certainty of evidence varied across instruments and prop-
erties. Evidence was most often graded as moderate or high
for reliability and hypothesis testing for construct validity,
reflecting repeated evaluations using appropriate methods.
In contrast, certainty grading was frequently not possible
for content validity, structural validity for most instruments,
cross-cultural validity and measurement invariance, and
measurement error because results were predominantly
indeterminate.

Feasibility and interpretability

Feasibility and interpretability information is summarised
in Appendix S5. Most instruments were self-administered,
with administration time ranging from approximately 2 to
40 minutes when reported. Availability and licensing varied
from free access to permission or purchase requirements.
Interpretability information was consistently sparse. Studies
rarely reported reference values, cut-off scores, or thresholds
for meaningful within-person change. In combination with
the absence of measurement error statistics, this constrains
clinical interpretation of absolute scores and score change
over time.

Discussion

This review synthesised development and validation studies
of osteoporosis-specific HRQoL instruments in older adults
and appraised measurement properties using COSMIN with
certainty judged by a modified GRADE approach. Across
43 studies and 15 instrument variants, the main pattern was
not poor performance, but missing or methodologically mis-
aligned evidence, leading to many indeterminate ratings.

Summary of principal findings

Content validity was the most important limitation. Only
OPTQoL and the English Mini-OQLQ had sufficient evi-
dence for multiple COSMIN content validity components.
For OPTQoL, evidence supported relevance and comprehen-
siveness, while comprehensibility remained uncertain. For
the Mini-OQLQ), evidence supported comprehensiveness
and comprehensibility, while relevance was uncertain.
Several widely used instruments, including QUALEFFO
variants and QUALIOST, had insufficient reporting to
judge whether items are relevant, comprehensive, and
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comprehensible for older adults with osteoporosis. This
matters because content validity is foundational. If the item
set does not capture what older people consider important,
then strong reliability or expected correlations with generic
measures cannot fully compensate.

Evidence for internal structure was also limited. Structural
validity was sufficient for ECOS-16 and QoLOS-NVEX, but
insufficient for QUALEFFO-41, and indeterminate for most
other instruments because dimensionality was not evaluated
or not reported in sufficient detail. Internal consistency was
frequently reported, but often without the structural valid-
ity evidence needed to justify interpreting domain scores.
This pattern suggests that subscale interpretation has often
outpaced the evidence needed to support it.

Cross-cultural validity and measurement invariance were
almost entirely absent, despite extensive translation and use
of several instruments across countries and languages. In the
absence of invariance testing, scores from different language
versions should not be assumed comparable, which is a critical
constraint for multi-country trials and pooled analyses.

By contrast, reliability and hypothesis testing for construct
validity were more commonly supported, often with moder-
ate to high certainty. Responsiveness was demonstrated for
a small subset of instruments but remained under-evaluated
overall. Finally, measurement error and interpretability were
major evidence gaps. Key indices such as standard error of
measurement, smallest detectable change, and limits of agree-
ment were rarely reported, and minimal important change
thresholds and score interpretation aids were uncommon.
These gaps constrain the use of osteoporosis-specific HR QoL
instruments for monitoring change over time and for making
clinically interpretable judgements at the individual level.

Implications for selecting instruments in clinical trials,
routine care, and research

These findings support a purpose-driven approach to
instrument selection rather than a search for a single ‘best’
osteoporosis-specific HRQoL tool. Instruments optimised
for longitudinal detection of change differ from those opti-
mised for cross-sectional discrimination and description, and
selection should follow the intended inference and practical
constraints of the setting. This logic is consistent with broader
guidance on quality-of-life instrument selection, which
emphasises matching the item set and scaling properties to
study purpose and population [65].

The following statements summarise where the available
evidence is comparatively stronger for specific use cases; they
are provided to support context-specific instrument selection
and should not be interpreted as formal recommendations or
endorsements.

For longitudinal applications such as clinical trials and
monitoring, ECOS-16 may be considered a pragmatic option,
as it has the most consistently supported evidence profile in
older adults. It is the only instrument with high certainty
evidence of sufficient structural validity, internal consistency,
reliability, and hypothesis testing for construct validity, with
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additional evidence of responsiveness albeit with low cer-
tainty. JOQOL and OPAQ?2 also show sufficient responsive-
ness with moderate certainty, but both have important lim-
itations for use as primary longitudinal endpoints. JOQOL
has indeterminate reliability, and OPAQ?2 has insufficient
internal consistency, raising concerns about score precision
and coherence of domain scoring. The Mini-OQLQ has high
certainty evidence for reliability, but insufficient responsive-
ness, and therefore is not well supported for detecting change
over time.

In routine care, feasibility and interpretability often deter-
mine whether a measure can be used at all. Where a brief, low-
burden cross-sectional assessment is the priority, the Mini-
OQLQ may be considered, given its short administration
time and supportive evidence for reliability and construct
validity. However, limited evidence for responsiveness
constrains its use for monitoring change over time. Where
routine practice requires follow-up comparisons, ECOS-
16 may be considered, but small score changes should
be interpreted cautiously until measurement error and
meaningful change thresholds are established. For research
that is primarily cross-sectional or correlational, instrument
choice depends on whether the priority is defensible scoring
structure or stronger evidence that the content reflects
patient-important impacts. ECOS-16 has comparatively
stronger evidence for internal structure, supporting more
defensible use of total and domain scores. OPTQoL has
comparatively stronger evidence for key aspects of content
validity and may be preferred when breadth and relevance
of patient-important impacts is the dominant concern, while
recognising that evidence for structural validity and internal
consistency remain indeterminate. Across all uses, the lack
of evidence for cross-cultural validity and measurement
invariance means that translated versions should be treated
as distinct instruments unless equivalence is demonstrated.
This is particularly important for multinational trials and for
comparative work across settings.

Implications for future research

This review highlights several measurement properties that
remain inadequately explored and that can be addressed with
targeted and feasible methodological work.

First, robust evidence for content validity is scarce.
This likely reflects limited stakeholder engagement during
developmentand poor transparency in reporting, particularly
for older instruments developed before contemporary
standards. Future work should prioritise well-documented
qualitative studies with older adults, including those with
and without fragility fractures, with representation across
cultures, literacy levels, and care settings. A parallel priority is
improving theoretical clarity about dimensionality, because
uncertainty about whether an instrument is unidimensional
or multidimensional undermines interpretation of subscales
and weakens the evidential basis for internal consistency.
Updating widely used instruments using contemporary
COSMIN-recommended approaches, including systematic

stakeholder engagement and clear documentation of item
generation and refinement, may be more efficient than
creating new tools, especially where resources are constrained
[12, 19, 66).

Second, validation research should explicitly strengthen
theoretical underpinnings and content validity in low- and
middle-income countries. This is important for equity and
generalisability, given demographic change and the growing
global burden of osteoporosis in older populations [67].

Third, cross-cultural validity and measurement invariance
are essential for global health applications and multi-country
trials yet were rarely evaluated. Comprehensive testing in
every context is unrealistic, but pragmatic steps include rig-
orous translation and cultural adaptation protocols, initial
invariance testing across key groups, and development of
shared reference datasets to support comparability over time.

Fourth, methodological shortcomings often reduced the
usefulness of reported results. Test—retest studies frequently
lacked evidence of participant stability, and structural valid-
ity analyses did not always match the measurement model.
Better adherence to COSMIN guidance would reduce inde-
terminate ratings and improve interpretability [12, 66]. Fifth,
reanalysis of existing datasets could efficiently address gaps,
including measurement invariance across language versions
[68-70].

Sixth, future studies should treat measurement error,
interpretability, and responsiveness as core priorities rather
than optional extras. Measurement error indices such as
standard error of measurement, smallest detectable change,
and limits of agreement should be routinely reported.
Responsiveness studies should pre-specify hypotheses, report
effect sizes, and estimate meaningful change thresholds
where possible. Interpretability reporting should include
score distributions, floor and ceiling effects, missingness, and
guidance for clinical meaning.

Finally, study populations should be broadened and better
characterised. Most evidence concerned women only, and
studies often combined participants with densitometric
osteoporosis and those with fragility fractures. Future
research should include older men and consider stratification
by fracture status where feasible. The near absence of
psychometric evidence in men remains a critical gap for
generalisability and equity in assessment [71, 72].

Implications for clinical practice and public health policy

Clinicians and trialists may wish to prioritise instruments
with demonstrated content validity when the goal is to rep-
resent patient experience. In this review, OPTQoL and the
English Mini-OQLQ provided the clearest signal for key con-
tent validity components, but the evidence for their inter-
nal consistency and other measurement properties requires
further confirmation.. In multilingual settings, instruments
should not be assumed comparable across translations unless
cross-cultural validity and measurement invariance have been
demonstrated, or unless adaptation and validation follow rig-
orous, well-documented protocols.
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A further consideration is the distinction between
condition-specific and generic HRQoL instruments [73].
This review focused on condition-specific HRQoL instru-
ments, i.e. those that allow a standardised assessment of the
impact of osteoporosis (specifically) on physical, psycholog-
ical, and social domains of life. Generic instruments in turn,
are designed to be relevant to all conditions, patient groups,
and interventions. When selecting HR QoL instruments for
a speciﬁc context, condition—speciﬁc instruments may be
better at providing a clinically embedded characterisation of
HRQoL and its changes [74], while generic measures allow
for comparisons across all conditions and are advantageous
when for example health state utility values are a required
[75].

For policy and guideline development, these findings
argue for investment in strengthening and updating existing
osteoporosis-specific HRQoL instruments rather than pro-
liferation of new tools without full validation. Standardised
reporting expectations, shared translation resources, and
reference datasets could materially improve comparability
and usefulness of HR QoL outcomes in research and practice,
particularly in low- and middle-income settings.

Strengths and limitations

Strengths include adherence to COSMIN and PRISMA-
COSMIN standards, duplicate screening and extraction,
and use of modified GRADE to make certainty transparent.
Limitations mainly reflect the underlying literature: many
studies lacked the reporting needed for COSMIN evaluation,
feasibility data were inconsistent, and restricting inclusion
to English and French may have missed some validation
studies.

Conclusion

This review supports purpose-driven, evidence-informed
selection rather than a single preferred instrument. ECOS-16
has the most consistently supported evidence for longitudinal
assessment in older adults, whereas the Mini-OQLQ may
be useful for brief routine assessment and OPTQoL may
be preferred when content validity is the main priority.
Across instruments, limited evidence on measurement error,
interpretability, and cross-cultural validity constrains inter-
pretation of change and comparability across translations.
These statements are intended as evidence-informed use-case
guidance rather than prescriptive recommendations.
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