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Patient-reported ditions. Normative data from a global healthy population would improve clinical and research
outcome measure; interpretation. Therefore, we aimed to provide normative values for the four most important
Hand conditions; HAND-Q scales—appearance, function, life impact, and symptoms—capturing key physical and
Normative data psychosocial aspects of hand health.

Methods: A web-based cross-sectional survey (August 1 to September 9, 2024) included healthy
participants via the international Prolific platform and through convenience sampling, ex-
cluding individuals with hand conditions or trauma.

Results: A total of 1373 participants from 44 countries were included. Age (life impact p=0.002
and symptoms p=0.001), smoking status (appearance p=0.009, function p=0.007, and symp-
toms p<0.001), skin type (appearance p<0.001, life impact p=0.016, and symptoms
p=0.002), and occupational factors showed significant associations with specific HAND-Q scales.
Former smokers demonstrated incremental improvement in function (p=0.08) and life impact
(p=0.018) scores with increasing time since cessation. No significant gender differences were
observed.
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Conclusion: This study provides the first normative data for the HAND-Q scales obtained from a
global population of healthy individuals. These reference values enhance the interpretability of
HAND-Q scores and support their use in clinical and research settings to inform treatment
planning and evaluate and interpret patient-centered outcomes.

Level of evidence: I

© 2026 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by
Elsevier Ltd. All rights are reserved, including those for text and data mining, Al training, and

similar technologies.

Hand and wrist conditions, including both traumatic injuries
and chronic disorders, are common in the general population
and lead to a considerable number of hospital and emergency
department visits."” These injuries and conditions often result
in functional limitations that impact essential daily tasks and
occupational activities, underscoring the importance of effec-
tive treatment and rehabilitation. Despite conservative or sur-
gical interventions, a significant portion of patients continue to
experience pain, restricted movement, and other symptoms
that affect their quality of life, social interactions, and psy-
chological well-being on a daily basis.*>'?

There is growing recognition among clinicians on the
importance of incorporating patient perspectives in asses-
sing treatment outcomes, particularly for surgical inter-
ventions.'>'* This patient-centered approach seeks to
enhance the quality of care by focusing on outcomes that
matter the most to patients with hand-related condi-
tions.*% 1% Patient-reported outcome measures (PROMs)
have emerged as valuable, validated tools that capture
these perspectives.’® The HAND-Q, a recently developed
condition-specific PROM,"'® was created through an inter-
national, multiphase study involving 1277 patients from six
countries.”” It encompasses four domains, divided into 14
scales, and is versatile across a broad range of hand and
wrist conditions.'”’'® Data from the HAND-Q offer valuable
insights into treatment outcomes from the patient’s view-
point, enhancing shared decision-making, patient expecta-
tion management, and the doctor-patient relationship.'’

As PROMs are being increasingly used in clinical trials and
routine care for hand-related conditions, the need for ac-
cessible normative data is essential to interpret and com-
pare outcomes across different patient groups.’’ Normative
data obtained from healthy individuals provide baseline
outcomes from a population without the specific condition,
serving as a critical reference point for contextualizing
patient scores and understanding treatment effects. Cur-
rently, the HAND-Q lacks normative data, which limits its
utility in comparative studies. We aimed to establish the
first normative HAND-Q data from an international sample
of healthy individuals, providing a benchmark for research
and clinical application.

Materials and methods

An international study was conducted to obtain HAND-Q
scores from the general population from 44 countries
worldwide.
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The HAND-Q

The HAND-Q, developed at Memorial Sloan Kettering Cancer
Center (New York, USA) and Flinders University (Adelaide,
Australia), is a PROM designed to assess health-related
quality of life and patient satisfaction in individuals with
congenital or acquired hand conditions. The instrument is
modular and consists of four domains: appearance, health-
related quality of life, experience of care, and treatment.
These domains are subdivided into 14 independently func-
tioning scales, including appearance, age-related appear-
ance, function, life impact, psychological, sexual,
symptoms, and satisfaction with clinic, doctor, hand
therapist, information, office staff, outcome, and splint.”’

For the purpose of this study, we selected the four most
used scales—appearance (10 items), function (15 items), life
impact (8 items), and symptoms (10 items)—because these
capture physical and psychosocial aspects of hand health that
are relevant to the general population. Each item is scored on a
4-point Likert scale, and raw scores are converted into Rasch
scores ranging from 0 to 100. Higher Rasch scores reflect better
hand-related quality of life and functionality.

Web-based questionnaire

An anonymous web-based questionnaire was developed and
managed using REDCap (Research Electronic Data Capture)
hosted by Catharina Hospital in Eindhoven, the
Netherlands. REDCap is a secure, web-based software
platform designed to support data capture for research
studies.””’?*> The questionnaire was provided in English and
Dutch and contained the HAND-Q, demographic variables,
and supplementary questions addressing the absence or
presence of hand complaints. Informed consent was pro-
vided by participants upon survey completion.

Recruitment of participants and data collection

Participants who were 18 years or older and fluent in English
were recruited in August 2024 through Prolific, a crowd-
sourcing platform.”* Additionally, the research team shared
a QR-code or hyperlink in the Dutch population, encoura-
ging further distribution. Data collection was carried out
from August 1 to September 9 and was stored in the REDCap
database. Participants who did not complete the ques-
tionnaire or those who reported any type of hand disorder
or hand trauma were excluded from this study.
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Statistical analysis

To establish HAND-Q normative data, descriptive statistics, in-
cluding skewness, kurtosis, medians, and interquartile ranges
(IQR), were assessed. Differences in HAND-Q scale scores across
groups were assessed using the Mann-Whitney U or Kruskal-
Wallis test with a Bonferroni correction. P-values of <0.05 re-
jected the null hypothesis for all scales. Univariable linear re-
gression models were used to determine potential significant
associations between age, gender, relationship status, ethni-
city, Fitzpatrick skin type, work, physically demanding work,
hand function related work, hand appearance related work and
smoking status, and the HAND-Q scale scores. Two-sided p-va-
lues < 0.05 were considered statistically significant.

Use of guidelines

This study is reported according to the STROBE guidelines.

Results

Between August 1 and September 9, 2024, a total of 2868
questionnaire entries were collected. Among these, 756
respondents were excluded owing to incomplete ques-
tionnaires, and an additional 728 respondents were re-
moved owing to a medical history involving hand-specific
issues. Six participants were underaged, and screening for
duplicate entries led to the exclusion of 5 more re-
spondents. After elimination, 1373 eligible participants re-
mained. Among them, 55.8% were female, and the median
age was 35 years (IQR 26-47 years). Most participants
(63.8%) were of Caucasian descent. The respondents re-
presented 44 different countries. Additional characteristics
are detailed in Table 1.

The mean normative HAND-Q scale scores were 75.1 (SD
17.9; 95% Cl [74.2, 76.1]) for appearance, 93.4 (SD 11.3; 95%
Cl [92.8, 94.0]) for function, 92.3 (SD 16.6; 95% CI [91.4,
93.2]) for life impact, and 83.8 (SD 14.9; 95% ClI [83.0, 84.6])
for symptoms (Figure 1). The normative study population

Table 1  Participant characteristics.
Participant characteristics N (%) 1373 (100)
Gender Female 766 (55.8)
Male 597 (43.5)
Non-Binary 6 (0.4
Transgender 4 (0.3)
Mean age (SD), y 37.9 (SD 14.1)
Relationship status Single 386 (28.1)
In a relationship 437 (31.8)
Married 495 (36.1)
Divorced 39 (2.8)
Widowed 16 (1.2)
Countries 44
Top 3 countries England 339 (24.7)
The Netherlands 284 (20.7)
South-Africa 256 (18.6)
Ethnicity White/Caucasian 876 (63.8)
Black/African (American) 292 (21.3)
Asian 92 (6.7)
Hispanic/Latino 36 (2.6)
Other and unknown 77 (5.6)
Skin type 1 121 (8.8)
2 611 (44.5)
3 312 (22.7)
4 179 (13.0)
5 124 (9.0)
6 26 (1.9)
Smoking Never 897 (65.3)
Yes/former 476 (34.7)
Mean years since smoking cessation (SD) 10.8 (SD 9.8)
Occupational status Work 1013 (73.8)
Hand-related physical work 180 (17.8)
No hand-related physical work 779 (76.9)
Unknown 54 (5.3)
Hand appearance related work 239 (23.6)
No hand appearance related work 775 (76.5)
No work 360 (26.2)
Student 186 (13.5)
Unemployed 107 (7.8)
Retired 67 (4.9)

SD, standard deviation.



Q.H.PW. Janssen-Bouwmeester, G.J. Halbesma, D.A. Young-Afat et al.

o Mild outliers

* Extreme outliers

100% A ?]OO 100
— % 82
Lz 80% 76 S ?
L
S 60% - H
53 i H
€o i
GO 40% -
5z
o<
=T 20%
0% >
X )
7><\<’ & & &
& & <& S
<@
N «@ &
VQQ < N &
Figure 1  Boxplot of median normative HAND-Q scores. The

median values related to their scales are included in the
boxplot.

was further stratified by various demographic character-
istics, and comparisons were made across the four HAND-Q
scales. Participants 40 years and older had significantly
higher scale scores for life impact (p <0.001) and symptoms
(p=0.042), whereas no significant differences were noted
for the appearance and function scales. Univariable linear
regression analysis for age demonstrated a statistically
significant positive association with life impact (p=0.002)
and symptoms (p=0.001) scales. This shows an improvement
of 0.10 scale points in the life impact domain, and 0.09
scale points in the symptoms scale with every additional
year. No statistically significant associations were observed
between age and the appearance or function scales.

Moreover, no statistically significant differences were
found between male and female participants across any of
the HAND-Q scales, including univariable regression ana-
lysis. However, despite the small size of this subgroup,
gender-stratified analyzes showed that respondents identi-
fying as transgender and non-binary (n = 10; 0.7%) reported
lower scores on the appearance scale (mean 58.9, SD 12.3)
compared with male (mean 76.1, SD 17.4) and female re-
spondents (mean 74.6, SD 18.1). Similarly, transgender and
non-binary respondents reported lower scores on the func-
tion scale (mean 77.4, SD 29.3) versus males (mean 93.8, SD
10.9) and females (mean 93.3, SD 11.1), as well as on the
life impact scale (mean 80.6, SD 18.4) compared with males
(mean 91.8, SD 17.0) and females (mean 92.8, SD 16.2).
Relationship status was associated with appearance scores,
with single and widowed individuals scoring lower than
those in a relationship, divorced, or married (p=0.017). For
univariable linear regression, relationship status was sig-
nificantly associated with appearance-related quality of life
(p=0.007), with individuals in relationships reporting better
outcomes. No associations were found for the function,
symptoms, or life impact scales in relation to relationship
status.

Similarly, skin type was a relevant factor for appearance;
participants with Fitzpatrick skin types 4, 5, or 6 scored
significantly higher on the appearance scale (p<0.001)
compared to those with skin types 1, 2, or 3. Interestingly,
those with skin types 4 and 5 scored significantly lower on
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the symptoms scale (p=0.002) compared to other skin
types, whereas no significant differences were noted for the
function (p=0.142) and life impact scales (p=0.137).
Regarding univariable regression analysis, darker skin types
were significantly associated with improved appearance
(p <0.001), life impact (p=0.016), and symptoms (p=0.002)
scores.

Employment status significantly influenced outcomes,
with employed participants reporting higher appearance
scale scores (p=0.043). In contrast, no statistically sig-
nificant association was observed between physically de-
manding work and appearance scores (p=0.126). However,
individuals in occupations where hand function is critical,
such as carpenters and hairdressers, scored significantly
higher on the appearance (p=0.043) and life impact
(p=0.011) scales. In addition, those in occupations where
hand appearance is important, such as in the hospitality
industry, also scored significantly higher on the appearance
scale (p=0.030). Occupational factors revealed additional
associations. Individuals employed in roles where hand
function is essential showed significantly higher appearance
(p=0.049) and life impact scores (p = 0.026). Moreover,
occupations emphasizing hand appearance were linked to
higher scores on the appearance scale (p=0.032), but lower
scores on the function (p=0.045) and symptoms scales
(p=0.042).

Similar to employment status, smoking status was sig-
nificantly associated with several HAND-Q scales, with
smokers scoring significantly lower on the appearance
(p=0.005), function (p=0.010), and symptoms (p=0.002)
scales, with no significant differences observed on the life
impact scale (p=0.53; Table 2). Univariable linear regres-
sion analysis showed that smoking behavior was negatively
associated with quality of life-related outcomes. Individuals
who smoked or had a history of smoking showed significantly
lower scores on the appearance (p=0.009), function
(p=0.007), and symptoms (p <0.001) scales. Among those
with a history of smoking, smoking cessation was positively
associated with a higher function and life impact scores.
Specifically, each year since quitting smoking was asso-
ciated with a 0.19-point increase in the function scores
(p=0.008) and a 0.25-point increase in the life impact scores
(p=0.018). No significant associations were observed be-
tween smoking cessation and the appearance or symptoms
scales. A detailed overview of all variables, including un-
standardized regression coefficients and p-values, is pro-
vided in Table 3.

Discussion

This study presents the first reference values for HAND-Q
scales that are applicable to the general population (i.e.,
appearance, function, life impact, and symptoms), based
on a large international sample of healthy individuals
without hand conditions. These scales were chosen because
together they encompass physical and psychosocial aspects
of hand health, making them particularly relevant for use in
the general population. The collected data offer an essen-
tial reference point for interpreting HAND-Q scores in clin-
ical practice and research. This study demonstrated that
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p-value
0.001
0.402
0.590
<0.001
0.002
0.396

Unstandardized B

Symptoms
0.091
0.681
0.464
-3.706
-1.048
-0.777
0.303
0.123
2.231

<0.001

p-value
0.002
0.234
0.905
0.016
0.825

Life impact
Unstandardized B

0.101

-1.077
-0.115
-4.163
-0.918
-0.226
-2.003
-2.843

1.110

p-value
0.104
0.452
0.315
0.007
0.430

Unstandardized B

Function
0.035
0.451
0.655
-1.802
-0.204
-1.279
-0.701
-0.698
1.610

p-value
0.450
0.125
0.006
<0.001
<0.001
0.054

Appearance
Unstandardized B
0.026

1.492

2.853

4.367

1.853
-2.112
-2.315
-2.711
-2.859
2.633

Univariable linear regression coefficients.

Relationship yes/no

Ethnicity
Skin type**

Table 3
Variables
Age, y
Gender*
Work

factors such as age, relationship status, smoking behavior,
skin type, and occupation significantly correlated with dif-
ferent outcomes in the HAND-Q domains.

Interestingly, despite ageing of the skin and receding
hand function, age was positively associated with scores on
the life impact and symptoms scales. Individuals aged 40
years and older report fewer symptoms and higher sa-
tisfaction with life. This may reflect greater psychological
resilience among older individuals, who may exhibit en-
hanced coping strategies and less psychosocial stress, even
when physical impairments are present.””* In the current
study, the underrepresentation of individuals aged 60 and
above (9.2%) limits the generalizability of our findings to
older adults. In contrast, younger adults may be more af-
fected by social comparison and body image concerns, po-
tentially exacerbated by social media exposure, which may
negatively influence their self-perceived quality of life.?®°
Future studies should aim to include a more diverse age
range.

Type of employment, particularly occupations involving
hand function or appearance, was another significant factor.
Employed participants, especially among workers who are in-
volved in manual performance or hand esthetics, reported
higher appearance scores. Additionally, those with a job re-
quiring hand functionality presented better life impact scores.
These findings suggest that individuals in such professions may
develop a stronger awareness of, or interest in their hand-re-
lated capabilities and presentation, potentially influencing
their subjective evaluations. Employment in general may
confer additional psychological benefits, including a sense of
purpose, routine, and social connectedness, which positively
influence health-related quality of life.*

Current and former smokers reported lower scores on the
appearance, function, and symptoms scales. This is consistent
with established knowledge about the detrimental effects of
smoking on vascular health, skin integrity, and musculoskeletal
function, all of which can impact the hand's appearance and
functional capacity.*”>* Smoking was negatively associated
with scores on the life impact scale. Interestingly, individuals
who had quit smoking demonstrated a modest but statistically
significant improvement in function and life impact scores over
time, supporting existing evidence on the benefits of smoking
cessation for physical recovery and overall well-being.> Fur-
thermore, individuals with higher Fitzpatrick skin types de-
monstrated more favorable outcomes on several HAND-Q
scales. These differences may reflect diverse cultural norms
and esthetic preferences across ethnic groups, although the
underlying mechanism remain unclear and warrant further in-
vestigation.*¢ %

Although no statistically significant differences were
observed between male and female participants on any of
the HAND-Q scales, participants identifying as being outside
the male-female binary spectrum (e.g., non-binary and
gender-diverse individuals) tended to score lower. Given the
small size of this subgroup (n=10), these findings are in-
cluded with exploratory intention for further gender in-
clusive studies and should be interpreted with caution.
Larger, more gender-diverse cohorts are needed to de-
termine whether this pattern reflects a true difference.

Despite a large sample size, some limitations must be
acknowledged. The survey was distributed only in English
and Dutch, possibly introducing linguistic and cultural bias.

0.805
0.914
0.042
<0.001
0.059

2.839
0.174

0.147
0.026
0.369
0.071
0.018

1.698
0.250

Univariable linear regression coefficients for HAND-Q appearance, function, life impact, and symptoms scores. Significant when p<0.05. y, year. Reference variables: gender; female,

ethnicity; Caucasian, for all other determinants the reference is “yes.”

0.064
0.435
0.401

0.045
0.007
0.008

1.710
0.189

0.123
0.049
0.032
0.009
0.228

-0.125
Gender other than male and female were excluded from this analysis due to the low number of participants.

™ Skin type is measured on an ordinal scale

*

Hand function related work
Appearance related work

Physically demanding work
Smoking status

Smoking cessation, y

70
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Online recruitment via Prolific, although efficient, it may
not fully represent the general population, resulting parti-
cularly in a deficiency of individuals aged over 60 years, and
participation incentives could affect response quality.
Given these limitations, the normative data provide an in-
itial reference framework rather than a globally re-
presentative standard, whereas subgroup analyzes remain
exploratory and may guide future research. In future stu-
dies, more diverse cultural backgrounds and balanced re-
presentation of all age groups should be considered. Only 4
of the 14 HAND-Q scales were included in this study.
Although having normative data for all scales could be
beneficial, it is not feasible for those scales that specifically
address treatment experiences or satisfaction with care, as
these require participants to have undergone treatment for
a hand condition. Therefore, normative scores for these
scales cannot be meaningfully established in a healthy po-
pulation.

Conclusion

In conclusion, HAND-Q values obtained from this large nor-
mative data study offer critical context for interpreting
patient scores, aiding clinicians in benchmarking outcomes
and facilitating patient-centered care. Several demo-
graphic and lifestyle factors, including age, relationship
status, smoking behavior, skin type, and occupation,
showed statistically significant associations with HAND-Q
domains. This underscores the importance of considering
patient background factors when assessing health-related
quality of life in relation to the hand. The findings support
the clinical utility of the HAND-Q and provide a foundation
for future research and application in surgical and con-
servative management of hand and wrist conditions.

Ethical approval

Obtained. Medical ethical approval number W24.093.

Funding
Nothing to disclose. This research received no specific grant

from any funding agency in the public, commercial, or not-
for-profit sectors.

Reprint request

None declared.

Data availability

The data that support the findings of this study are available
on request from the corresponding author. The data are not
publicly available due to privacy or ethical restrictions.

Declaration of Competing Interest

Nothing to disclose.

Appendix A. Supporting information

Supplementary data associated with this article can be found in
the online version at doi:10.1016/j.bjps.2026.05.071.

References

1. Oner MB, Yalcin CE, Baghaki S, Demiroz A, lkizceli |, Cetinkale
0. Evaluation of hand injuries admitted to emergency depart-
ment of a tertiary care center: analysis of 10352 patients. Turk
J Plast Surg 2022;30:63-8.

2. Robinson LS, O'Brien L. Description and cost-analysis of emer-
gency department attendances for hand and wrist injuries.
Emerg Med Australas 2019;31:772-9.

3. Adindu E, Ramtin S, Azarpey A, Ring D, Teunis T. Steroid versus
placebo injections and wrist splints in patients with carpal
tunnel syndrome: a systematic review and network meta-ana-
lysis. J Hand Surg Eur Vol 2024:17531934241240380.

4. Chung KC, Sasor SE, Speth KA, Wang L, Shauver MJ. Patient
satisfaction after treatment of distal radial fractures in older
adults. J Hand Surg Eur Vol 2020;45:77-84.

5. Geoghegan L, Carolina M, French J, Harrison CJ, Rodrigues JN.
Health-related quality of life in patients with conditions af-
fecting the hand: meta-analysis. Br J Surg 2024;111.

6. Gustafsson M, Ahlstrom G. Problems experienced during the
first year of an acute traumatic hand injury - a prospective
study. J Clin Nurs 2004;13:986-95.

7. Gustafsson M, Hagberg L, Holmefur M. Ten years follow-up of
health and disability in people with acute traumatic hand in-
jury: pain and cold sensitivity are long-standing problems. J
Hand Surg Eur Vol 2011;36:590-8.

8. Opsteegh L, Reinders-Messelink HA, Schollier D, et al.
Determinants of return to work in patients with hand disorders
and hand injuries. J Occup Rehabil 2009;19:245-55.

9. Rogozinski B, Lourie GM. Dissatisfaction after first dorsal com-
partment release for de quervain tendinopathy. J Hand Surg
Am 2016;41:117-9.

10. Rompala A, Dar QA, Avoricani A, Levy KH, Kurtzman JS, Koehler
SM. Sexual dissatisfaction after hand surgery. Plast Reconstr
Surg Glob Open 2022;10:e4600.

11. Sierakowski K, Dean NR, Pusic AL, et al. International multi-
phase mixed methods study protocol to develop a cross-cul-
tural patient-reported outcome and experience measure for
hand conditions (HAND-Q). BMJ Open 2019;9:e025822.

12. Wagner ER, Gottschalk MB. Tendinopathies of the forearm,
wrist, and hand. Clin Plast Surg 2019;46:317-27.

13. Bergman S, Feldman LS, Barkun JS. Evaluating surgical out-
comes. Surg Clin North Am 2006;86:129-49. (, x).

14. Chow A, Mayer EK, Darzi AW, Athanasiou T. Patient-reported
outcome measures: the importance of patient satisfaction in
surgery. Surgery 2009;146:435-43.

15. Sharma K, Steele K, Birks M, Jones G, Miller G. Patient-re-
ported outcome measures in plastic surgery: an introduction
and review of clinical applications. Ann Plast Surg
2019;83:247-52.

16. Sierakowski K, Kaur MN, Sanchez K, et al. Qualitative study
informing the development and content validity of the HAND-
Q: a modular patient-reported outcome measure for hand
conditions. BMJ Open 2022;12:e052780.



Q.H.PW. Janssen-Bouwmeester, G.J. Halbesma, D.A. Young-Afat et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sierakowski KL, Dean NR, Evans Sanchez K, et al. The HAND-Q:
psychometrics of a new patient-reported outcome measure for
clinical and research applications. Plast Reconstr Surg Glob
Open 2022;10:e3998.

Sierakowski KL, Sanchez KAE, Damarell RA, Dean NR, Griffin PA,
Bain Gl. Measuring quality of life and patient satisfaction in
hand conditions. Australas J Plast Surg 2018;1:85-99.

Pusic AL, Lemaine V, Klassen AF, Scott AM, Cano SJ. Patient-
reported outcome measures in plastic surgery: use and inter-
pretation in evidence-based medicine. Plast Reconstr Surg
2011;127:1361-7.

Schmidt S, Pardo Y. Normative data. Encyclopedia of quality of
life and well-being research. Springer; 2021. p. 1-5.

HAND-Q. Available at: (https://qgportfolio.org/hand-q/}).
[Accessed June 18 2024].

Harris PA, Taylor R, Minor BL, et al. The REDCap consortium:
building an international community of software platform
partners. J Biomed Inform 2019;95:103208.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG.
Research electronic data capture (REDCap)-a metadata-driven
methodology and workflow process for providing translational re-
search informatics support. J Biomed Inform 2009;42:377-81.
Prolific: 2024. Available at: (https://www.prolific.com/).
[Accessed August 2024].

Brinkhof LP, de Wit S, Murre JMJ, Ridderinkhof KR. Mitigating
the harmful impact of ageism among older individuals: the
buffering role of resilience factors. Geriatrics 2024;9:1.
Dahaghin S, Bierma-Zeinstra SM, Reijman M, Pols HA, Hazes JM,
Koes BW. Prevalence and determinants of one month hand pain
and hand related disability in the elderly (Rotterdam study).
Ann Rheum Dis 2005;64:99-104.

Windsor TD, Anstey KJ. Age differences in psychosocial pre-
dictors of positive and negative affect: a longitudinal in-
vestigation of young, midlife, and older adults. Psychol Aging
2010;25:641-52.

Cingel DP, Carter MC, Krause H-V. Social media and self-es-
teem. Curr Opin Psychol 2022;45:101304.

72

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

de Valle MK, Gallego-Garcia M, Williamson P, Wade TD. Social
media, body image, and the question of causation: meta-ana-
lyses of experimental and longitudinal evidence. Body Image
2021;39:276-92.

Vogel EA, Rose JP, Roberts LR, Eckles K. Social comparison,
social media, and self-esteem. Psychol Pop Media Cult
2014;3:206.

Gedikli C, Miraglia M, Connolly S, Bryan M, Watson D. The re-
lationship between unemployment and wellbeing: an updated
meta-analysis of longitudinal evidence. Eur J Work Organ
Psychol 2023;32:128-44.

Al-Bashaireh AM, Haddad LG, Weaver M, Kelly DL, Chengguo X,
Yoon S. The effect of tobacco smoking on musculoskeletal
health: a systematic review. J Environ Public Health
2018;2018:4184190.

Al-Obaidi S, Al-Sayegh N, Nadar M. Smoking impact on grip
strength and fatigue resistance: implications for exercise and
hand therapy practice. J Phys Act Health 2014;11:1025-31.
Deb S, Berei J, Miliavski E, et al. The effects of smoking on
telomere length, induction of oncogenic stress, and chronic
inflammatory responses leading to aging. Cells 2024;13.

Rom O, Reznick AZ, Keidar Z, Karkabi K, Aizenbud D. Smoking
cessation-related weight gain-beneficial effects on muscle
mass, strength and bone health. Addiction 2015;110:
326-35.

Rogger R, Bello C, Romero CS, Urman RD, Luedi MM, Filipovic
MG. Cultural framing and the impact on acute pain and pain
services. Curr Pain Headache Rep 2023;27:429-36.

Swami V, Todd J, Barron D, Wong KY, Zahari HS, Tylka TL. The
body acceptance by others Scale-2 (BAOS-2): Psychometric
Properties of a Bahasa Malaysia (Malay) translation and an as-
sessment of invariance across Malaysia, the United Kingdom,
and the United States. Body Image 2021;38:346-57.

Swami V, Tran US, Stieger S, et al. Body appreciation around
the world: measurement invariance of the Body Appreciation
Scale-2 (BAS-2) across 65 nations, 40 languages, gender iden-
tities, and age. Body Image 2023;46:449-66.



Supplementary table: Participants’ country of residence

Country of residence of all participants, n=number

Country of residence N
England 339
The Netherlands 284
South-Africa 256
Poland 51
Italy 45
Portugal 44
Spain 36
United States of America 33
Germany 31
Canada 27
France 24
Scotland 23
Australia 18
Greece 18
Hungary 14
Belgium 12
Sweden 12
Wales 12
Ireland 11
India 9
Mexico 9
Finland 7
Kenya 6
Northern Ireland 6
Austria 4
Czech Republic 3
Denmark 3
Israel 3
Norway 3
Slovakia 3
Switzerland 3
Chile 2
Estonia 2
Latvia 2
Slovenia 2
Brazil 1
Colombia 1
Croatia 1
Indonesia 1
Morocco 1
New-Zealand 1
Pakistan 1
Romania 1
UAE 1
Unknown 7
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