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Background: Proximal humerus fractures (PHFs) are common fractures especially in the elderly, with
most fractures being managed nonoperatively. Traditional biomedical factors such as radiological
alignment have not been able to meaningfully predict comfort and capability after PHFs. Conversely,
recent literature has increasingly recognized the role of psychological factors in determining comfort and
capability after PHFs. Nonetheless, less is known about the impact of social factors. Additional study of
these potentially modifiable social factors as targets for enhancing recovery from injury is merited.
Among people recovering from a nonoperatively- treated proximal humerus fracture (PHF) we studied
the social factors associated with patient-reported outcomes at 6 months and 1 year.
Methods: One hundred seventy-one patients who received nonoperative management of a PHF
completed baseline measures of sociodemographic characteristics (age, gender, race, employment status,
household income, educational level, presence of domestic workers, housing type, and smoking status).
Six and 12 months after fracture, participants completed the Oxford Shoulder Score (OSS), Quick Dis-
abilities of the Arm, Shoulder and Hand (QuickDASH) and EuroQol-5-Dimensions (EQ5D) measures of
comfort and capability. The relationship between capability and social factors was assessed using linear
regression modelling, accounting for potential confounding from age, fracture severity assessed using
Neer classification, premorbid comorbidities measured by Charlson Comorbidity Index, and premorbid
functional status measured by Parker Mobility Index and Barthel Index.
Results: Lower capability (higher QuickDASH scores) 6 months and 1 year after fracture were associated
with being unemployed (coef: �5.02 [95% CI: �9.96 to �0.07]; P ¼ .047) and having domestic workers at
home (coef: 8.63 [95% CI: 1.39 to 15.86]; P ¼ .020), but not with Neer classification. Both greater shoulder
discomfort and magnitude of incapability (lower OSS scores) and worse general quality of life (lower
EQ5D scores) were associated with having domestic workers (coef: �4.07 [95% CI: �6.62 to �1.53];
P ¼ .002 and coef: �0.18 [95% CI: �0.29 to �0.07]; P ¼ .001 respectively) or living in an assisted care
facility (coef: �14.82 [95% CI: �22.24 to �7.39]; P < .001 and coef: �0.59 [95% CI: �0.90 to �0.29]
P < .001).
Conclusions: The finding that people recovering from PHF experience less incapability in proportion to
their social independence (employment, absence of a caregiver such as domestic workers at home and
living outside care facilities) emphasizes the important associations of social factors to musculoskeletal
health, and the utility of accounting for social factors in the development and assessment of care
strategies.
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There is growing attention on the association of social factors
and health. The International Classification of Functioning (ICF),
Disability and Health framework of the World Health Organization
(WHO) encourages the consideration of mental, social, and patho-
physiological factors when developing strategies to help people get
and stay healthy.28 A number of studies link socioeconomic
disadvantage with worse health.6 In the musculoskeletal realm,
psychosocial factors such as symptoms of anxiety or depression,
and lack of family or friend support are associated with greater
incapability in patients with conditions like rotator cuff tendinop-
athy, osteoarthritis, and persistent shoulder pain.16,26,29

PHFs are common fractures occurring especially in the elderly
population and associated with diminished capability and limited
independence.13,23. Comfort and capability after fracture of the
proximal humerus have limited correlation with radiological
alignment.11,22 On the other hand, less fear of painful movement
(kinesiophobia) and more effective coping strategies such as pain
self-efficacy seem to have important associations with comfort and
capability in patients recovering from a PHF.4,13 Less is known about
the impact of social factors.5 While social health factors including
age, gender, education level, family support, and socioeconomic
status (SES) are associated with pain intensity and death after hip
and distal radius fractures, the evidence regarding PHFs is
sparse.15,16 Clement et al studied people recovering from proximal
humerus fractures (PHFs) and found that age, living alone, dressing
oneself or engaging in recreational activities were associated with
better Constant Scores.4 Additional study of social factors as targets
for enhancing recovery from injury, as well as the utility of ac-
counting for social factors in the development and assessment of
care strategies is merited.

The aim of this study was to evaluate the social factors including
age, gender, race, employment status, household income, educa-
tional level, presence of domestic workers, housing type, and
smoking status associated with Quick Disabilities of the Arm,
Shoulder and Hand (QuickDASH), Oxford Shoulder Score (OSS), and
EuroQol-5 Dimensions (EQ5D) scores among people recovering
from a nonoperatively treated fracture of the proximal humerus at
6 months and 1 year after the fracture.

Material and methods

This was a single-center prospective cohort study at a Level 1
trauma center from September 2017 to March 2021. Results were
reported in accordance with the STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology) guidelines.9

Ethical approval for this study was obtained from the Institu-
tional Review Board (IRB), National Healthcare Group (NHG), and
Domain Specific Review Board (DSRB) (reference number 2016/
01241).

Patients

We included patients above 21 years of age who received
nonoperative treatment for a PHF which presented within 3 weeks
of sustaining the injury (Table I). Patients who presented more than
3 weeks postinjury, had an open fracture, severe soft tissue
compromise, neurovascular injury, multiple injuries, pathological
fractures, or were mentally incompetent, pregnant, deemed unfit
for surgery due to multiple comorbidities (eg, heart failure,
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previous stroke) which predisposed to higher risk of surgery, and
patients who received surgical treatment of PHF were excluded
(Table I). Among the 219 patients who had a PHF between
September 2017 and March 2021, 48 patients who received oper-
ative treatment were excluded. Overall, 171 patients were included
in this study (Table II). All patients underwent a standardized
rehabilitation program involving 3 main components of immobi-
lization, followed by active and passive range of motion exercises
and thereafter functional and strengthening exercises supervised
by trained occupational therapists and physiotherapists.

Patient sociodemographic characteristics

The baseline demographic and social characteristics of patients
included were age, gender, race, employment status, household
income, educational level, presence of domestic workers, housing
type, and smoking status. Charlson Comorbidity Index (CCI), Parker
Mobility Score (PMS), and Barthel Index (BI) were also recor-
ded.3,17,18,20 The CCI is a weighted index based on a patient’s
comorbidities that is predictive of mortality. PMS is a composite
measurement of the patient’s mobility indoor, outdoors, and during
shopping as a measure of mobility and has also been shown to be a
predictor of mortality. BI is an ordinal scale used to measure per-
formance in activities of daily living as a measure of functional
independence.

In line with the Commission on Social Determinants of Health
conceptual framework27 (Fig. 1), social factors were chosen to
represent social position (education, employment status, income,
gender, ethnicity) and other cultural or societal norms (presence of
domestic worker) that were associated with comfort and capability
after PHF in an Asian cohort.27 BI and PMS as measures of baseline
comorbidities, ambulatory, ADL functional status, and potential
significant confounders.

Outcome measures and radiographic evaluation

Patient-reported outcome measures (PROMs) including the
Quick Disabilities of the Arm, Shoulder and Hand Score (Quick-
DASH), Oxford Shoulder Score (OSS), and EuroQol-5 Dimensions
(EQ5D) questionnaires were used to assess the functional outcomes
of patients at 6 months and 1-year postinjury. QuickDASH is an 11-
item questionnaire used to evaluate the patient-reported symp-
toms and function of the entire upper extremity.2 The QuickDash
contains 11 items for which a total score ranging from 0 (best
function/symptoms) to 100 (worst function/symptoms) may be
obtained.2 OSS is a validated scoring system based on a 12-item
questionnaire to evaluate the patient-reported outcomes in terms
of extent of shoulder pain, activities of daily living, and function in
the last 4 weeks.7 The OSS contains 12 items scored between
0 (worst function) to 4 (best possible function), with a score of
0 indicating poorest function and 48 indicating the best possible
function.8 EQ5D is a widely validated instrument used to assess
generic quality of life (QoL), and comprises 5 questions on mobility,
pain, self-care, psychological status, and usual activities.21 For each
of the 5 questions, a score of 1 (no problem) to 3 (severe problem) is
rated by the patient, and a summary index with a maximum score
of 1 (indicating the most optimal health state) can be calculated
based on the scores of the 5 questions, with higher scores indi-
cating poorer patient reported quality of life.21
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Table I
Inclusion and exclusion criteria of patients.

Inclusion criteria Exclusion criteria

More than 21 y of age Presentation was delayed more
than 3 week post-injury

Presented within 3 week of the
injury

Open fracture

Received nonsurgical treatment Mentally incompetent
Severe soft-tissue compromise
Neurovascular injury
Multiple injuries
Pathological fractures
Pregnant at time of injury
Multiple comorbidities and deemed
unfit for surgery
Received surgical treatment

Table II
Demographic characteristics of the patients (n ¼ 171).

Variables Results

Age in y, median (IQR) 69 (62, 78)
Age in category, n (%)
<65 y old 55 (32.16)
�65 y old 116 (67.84)

Gender, n (%)
Male 41 (23.98)
Female 130 (76.02)

Ethnicity, n (%)
Chinese 149 (87.13)
Malay 11 (6.43)
Indian 7 (4.09)
Others 4 (2.34)

Employment status, n (%)
Employed 61 (35.88)
Homemaker 34 (20.00)
Unemployed 5 (2.94)
Retired 70 (41.18)

Household income, n (%)
<$1000 77 (45.83)
$1000-$5000 65 (38.69)
$5000-$10,000 18 (10.71)
>$10,000 8 (4.76)

Domestic worker, n (%)
No 132 (84.08)
Yes 25 (15.92)

Housing type, n (%)
Subsidized public housing 135 (79.41)
Condominium 6 (3.53)
Landed housing 19 (11.18)
Care facility 2 (1.18)
Rental housing 8 (4.71)

Education level, n (%)
Below secondary 86 (50.59)
Secondary 56 (32.94)
Diploma 18 (10.59)
University 10 (5.88)

Smoking status, n (%)
Non smoker 146 (85.38)
Current smoker 11 (6.43)
Ex-smoker 14 (8.19)

Neer classification, n (%)
1 14 (8.19)
2 105 (61.40)
3 49 (28.65)
4 3 (1.75)

CCI, median (IQR) 0 (0, 2)
Barthel index, median (IQR) 20 (20, 20)
Parker index, median (IQR) 9 (9, 9)

CCI, Charlson Comorbidity Index; IQR, inter quartile range.
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The initial radiographs of the fractures were classified by a
trained orthopedic senior resident using the Neer Classification.18

The intra-rater reliability was assessed using kappa agreement,
and good agreement was observed with kappa value of 0.610 with
78.07% agreement.

Sample size estimation

Sample size was calculated based using G*Power 3.1.9.4. The
primary objective of the study was to explore the social factors
predicting OSS, QuickDASH and EQ5D. Therefore, multiple linear
regression was used in the study with the aim to explore 10 pre-
dictors. Given an effect size of 0.2, 0.05 type I error with 90% study
power, the study targeted to recruit a total sample size of 113. The
final sample size to be included into the study was 136 after ac-
counting for 20% attrition rate.

Statistical analysis

Data were cleaned, explored, and analyzed using STATA version
14.0.25 Descriptive statistics were used to describe the demographic
characteristics and health related outcomes of the patients. The
distribution of the continuous data were checked using skewness,
kurtosis and histogram, and presented as median as the data were
not normally distributed. Categorical variables were presented as
frequency and percentage.

The factors associated with outcomes OSS, QuickDASH and
EQ5D were explored using linear regression models. Bivariable
analysis was performed and subsequently multivariable analysis
with stepwise variable selection method. The final model was
further adjusted for patients’ age, Charlson Comorbidity Index
(CCI), Parker Mobility Index (PMI), Barthel Index (BI), fracture
severity (Neer classification), and nonunion to limit potential con-
founding. Variables with P value < .20 in bivariable analysis were
included in the multivariable model. Multicollinearity and inter-
action terms were checked, and heteroscedasticity was checked
using Breusch-Pagan/Cook-Weisberg test. Statistical significance
was denoted as P < .05.

Results

Patient baseline demographics

Among the 171 included patients, the median age was 69
(Q62,Q78) years, with 76% (130 of 171) being females. Sixteen
percent (25 of 171) of included patients had domestic workers and
79% (135 of 171) lived in the local government subsidized public
housing, while 4% (6 of 171) lived in condominiums and 11% (19 of
745
171) lived in landed properties. One percent (2 of 171) lived in care
facilities and 5% (8 of 171) lived in rental facilities. Eight percent (14
of 171) of patients had a PHF classified as Neer 1, 61% (105 of 171)
had a Neer 2 PHF, 29% (49 of 171) had a Neer 3 PHF and 2% (3 of 171)
had a Neer 4 PHF. The median CCI was 0 (Q0,Q2), while the median
Barthel Index and Parker index were 20 (Q20,Q20) and 9 (Q9,Q9)
respectively. The radiographs of patients at 1-year follow-up were
assessed and 5 cases of nonunion were identified among patients.
Further details of the patient demographics are summarized in
Table II.
Social factors and QuickDASH

Patients with domestic workers had higher QuickDASH scores
(lower capability) at 6months postinjury (coef: 8.63 [95% CI: 1.39 to
15.86]; P ¼ .020) (Table III). Patients who were employed reported
lower QuickDASH scores (higher capability) at 1-year postinjury
(coef: �5.02 [95% CI: �9.96 to �0.07]; P ¼ .047) (Table III). There



Figure 1 World Health Organization (WHO) social determinants of health conceptual framework.
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was no association between the QuickDASH scores and Neer
classification.

Social factors and OSS

Patients who had domestic workers reported lower OSS scores
at 6 months (coef: �5.42 [95% CI: �8.95 to �1.90]; P ¼ .003) and
1-year postinjury (coef: �4.07 [95% CI: �6.62 to �1.53]; P ¼ .002)
(Table IV), and patients living in care facilities reported lower OSS
scores at 1-year postinjury (coef: �14.82 [95% CI:�22.24 to �7.39];
P < .001) (Table IV).

Social factors and EQ5D

Patients living in care facilities reported lower EQ5D scores at 6
months (coef: �0.57 [95% CI: �0.93 to �0.21] P ¼ .002) and 1-year
postinjury (coef:�0.59 [95% CI: �0.90 to�0.29] P < .001) (Table V).
Patients who had domestic workers reported lower EQ5D scores
(coef: �0.18 [95% CI: �0.29 to �0.07]; P ¼ .001) (Table V) compared
to patients without domestic workers at 1-year postinjury.

Discussion

Capability and comfort do not correspond with alignment of a
healed, nonoperatively treated PHF.24 Instead, the evidence points
to variation in mindset, such feelings of worry or despair, and un-
helpful thoughts such as worst case thinking and fear of painful
movement.4,10,13 We were interested in the association of social
factors such as in-home caregivers and assisted living with capa-
bility and comfort, based on the rationale that an association could
inform the development of care strategies. We found that an un-
employed status and the presence of a dedicated caregiver (do-
mestic worker or living in a care facility) were associated with
poorer comfort and capability during recovery from a
nonoperatively-treated PHF, independent of fracture severity
characterized by the Neer classification.
746
Social factors and PROMs

The finding that employment status and the presence of a
dedicated caregiver were associated with comfort and capability
after nonoperatively treated PHF, irrespective of fracture severity
and underlying premorbid status, direct us to consider social fac-
tors associated with independence in the development of care
strategies. This is consistent with a prospective cohort study of
patients with isolated PHFs which found that mental and social
health factors (including kinesiophobia, resilience and better
coping strategies) were more strongly associated with comfort and
capability than biomedical factors such as radiographic severity and
operative treatment.13 Furthermore, a study from Scotland found
that factors associated with social independenceesuch as living
alone, dressing oneself or engaging in recreational activitiesewere
associated with better shoulder function shown by higher Constant
Scores 1-year after PHF.4

Beyond PHFs, increasing evidence is also highlighting the role
played by social factors in determining outcomes in musculoskel-
etal health. Luong et al reviewed how social determinants affected
outcomes in osteoarthritis (OA) and proposed a framework that
could better explain the complex nuances and interlinks between
social determinants that included mediators, moderators and
common confounders.16 While OA is a chronic degenerative con-
dition in contrast to PHFs and the described framework may not be
completely applicable to PHFs, what Luong et al described suggests
that many social factors are associated with variation in capability
and comfort related to musculoskeletal conditions and that social
factors are complex and intertwined with other social and psy-
chological factors.16

After adjustment for confounders such as age, comorbidities,
premorbid activity, and functional levels of patients, we established
that employment status was associatedwith comfort and capability
after PHF, beyond premorbid age and infirmity. Employment status
may be a maker of better health which may be linked to greater
capability and higher self-efficacy.1 Additionally, with employment,



Table III
Social factors predicting QuickDASH outcome at 6 mo and 1 y.

6 mo 1 y

Coef (95% CI) P valuea Adj coef (95% CI) P valueb Coef (95% CI) P valuea Adj coef (95% CI) P valueb

Age 0.25 (0.01, 0.48) .037 0.32 (0.14, 0.50) .001
Gender
Male Ref Ref
Female 3.73 (�2.54, 10.00) .241 3.02 (�2.18, 8.23) .252

Race
Chinese Ref Ref
Malay �1.28 (�11.66, 9.11) .808 3.05 (�5.44, 11.54) .478
Indian �10.48 (�28.03, 7.07) .240 �3.41 (�15.18, 8.36) .567
Others �2.89 (�14.66, 20.44) .745 �5.22 (�21.70, 11.25) .531

Employment status
Unemployed Ref Ref Ref
Employed �6.34 (�11.74, �0.94) .022 �8.30 (�12.56, �4.03) <.001 �5.02 (�9.96, �0.07) .047

Household income
<$1000 Ref Ref
$1000-$5000 �5.54 (�11.21, 0.13) .055 �3.16 (�8.16, 1.84) .212
$5000-$10,000 �6.24 (�14.32, 1.85) .130 �5.49 (�12.02, 1.04) .099
>$10,000 �6.57 (�19.13, 5.99) .303 �6.47 (�16.42, 3.48) .200

Housing type
Subsidized
public housing

Ref Ref

Condominium 1.45 (�11.05, 13.95) .819 �0.97 (�12.74, 12.80) .870
Landed housing 3.51 (�4.49, 11.51) .386 1.75 (�4.71, 8.20) .592
Care facility 22.20 (0.96, 43.44) .041 0.10 (�23.03, 23.24) .993
Rental housing 1.28 (�12.34, 14.90) .853 8.60 (�1.99, 19.20) .110

Domestic worker
No Ref Ref Ref
Yes 10.76 (3.87, 17.64) .002 8.63 (1.39, 15.86) .020 7.55 (1.65, 13.44) .013

Education level
Below secondary Ref Ref
Secondary �0.76 (�6.47, 4.95) .792 2.39 (�2.51, 7.28) .336
Diploma 7.77 (�1.61, 17.16) .104 3.17 (�4.99, 11.33) .442
University �2.08 (�13.26, 9.11) .714 �6.40 (�14.99, 2.19) .142

Smoking status
Nonsmoker Ref Ref
Current smoker �7.45 (�18.37, 3.47) .179 �6.69 (�16.25, 2.88) .169
Ex smoker �1.99 (�11.84, 7.85) .689 �5.90 (�15.47, 3.67) .224

Ref, reference group; Coef, coefficient; QuickDASH, Quick Disabilities of the Arm Shoulder and Hand score; CI, confidence interval.
Bold indicates significant values, P < .05.

aSimple linear regression.
bMultiple linear regression adjusted for age, Charlson Comorbidity Index, Neer classification, Barthel Index, Parker Index and non-union.
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Table IV
Social factors predicting OSS outcome at 6 mo and 1 y.

6 mo 1 y

Coef (95% CI) P valuea Adj coef (95% CI) P valueb Coef (95% CI) P valuea Adj coef (95% CI) P valueb

Age �0.08 (�0.20, 0.03) .149 �0.12 (�0.21, �0.03) .007
Gender
Male Ref Ref
Female �2.18 (�5.26, 0.89) .162 �0.63 (�3.14, 1.88) .620

Race
Chinese Ref Ref
Malay �0.34 (�5.61, 4.94) .900 �1.98 (�6.18, 2.22) .352
Indian 2.14 (�5.62, 9.89) .587 2.46 (�3.71, 8.64) .432
Others �0.45 (�9.37, 8.47) .921 2.80 (�4.31, 9.90) .437

Employment status
Unemployed Ref Ref
Employed 2.75 (0.08, 5.42) .044 3.27 (1.17, 5.38) .003

Household income
<$1000 Ref Ref
$1000-$5000 1.58 (�1.25, 4.41) .271 1.86 (�0.44, 4.17) .113
$5000-$10,000 3.43 (�0.58, 7.44) .093 1.61 (�1.65, 4.86) .331
>$10,000 3.55 (�2.41, 9.52) .240 3.55 (�1.29, 8.39) .149

Housing type
Subsidized public housing Ref Ref Ref
Condominium �0.40 (�6.69, 5.90) .901 �0.27 (�5.16, 4.62) .913
Landed housing �2.14 (�6.06, 1.77) .281 �1.81 (�4.85, 1.24) .242
Care facility �10.73 (�21.44, �0.02) .050 �15.10 (�23.43, �6.78) <.001 �14.82 (�22.24, �7.39) <.001
Rental housing �4.13 (�11.00, 2.73) .236 �2.90 (�8.24, 2.43) .284

Domestic worker
No Ref Ref Ref Ref
Yes �5.67 (�8.94, �2.41) .001 �5.42 (�8.95, �1.90) .003 �5.40 (�7.98, �2.83) <.001 �4.07 (�6.62, �1.53) .002

Education level
Below secondary Ref Ref
Secondary �1.99 (�4.80, 0.81) .162 �1.27 (�3.53, 0.98) .266
Diploma �5.22 (�9.90, �0.53) .029 �3.00 (�6.91, 0.91) .132
University �1.16 (�6.47, 4.15) .666 2.25 (�2.02, 6.51) .300

Smoking status
Nonsmoker Ref Ref
Current smoker 1.74 (�1.78, 9.25) .182 2.57 (�1.83, 6.98) .250
Ex smoker 2.05 (�2.70, 6.81) .395 2.92 (�1.05, 6.89) .148

Ref, reference group; Coef, coefficient; OSS, Oxford Shoulder Score; CI, confidence interval.
Bold indicates significant values, P < .05.

aSimple linear regression.
bMultiple linear regression adjusted for age, Charlson Comorbidity Index, Neer classification, Barthel Index, Parker Index and non-union.
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Table V
Social factors predicting EQ5D outcome at 6 mo and 1 y.

6 mo 1 y

Coef (95% CI) P valuea Adj coef (95% CI) P valueb Coef (95% CI) P valuea Adj coef (95% CI) P valueb

Age �0.01 (�0.01, �0.00) .006 �0.01 (�0.01, �0.00) .010
Gender
Male Ref Ref
Female �0.11 (�0.22, 0.00) .057 0.02 (�0.13, 0.08) .694

Race
Chinese Ref Ref
Malay 0.06 (�0.14, 0.25) .547 �0.11 (�0.28, 0.07) .232
Indian 0.18 (�0.11, 0.47) .217 0.07 (�0.19, 0.33) .589
Others 0.05 (�0.28, 0.38) .786 0.14 (�0.16, 0.44) .363

Employment status
Unemployed Ref Ref
Employed 0.11 (0.01, 0.21) .027 0.14 (0.05, 0.23) .002

Household income
<$1000 Ref Ref
$1000-$5000 0.11 (0.00, 0.21) .047 0.08 (�0.02, 0.18) .106
$5000-$10,000 0.15 (0.00, 0.30) .045 0.08 (�0.05, 0.22) .225
>$10,000 0.09 (�0.13, 0.31) .432 0.16 (�0.05, 0.36) .126

Housing type
Subsidized public housing Ref Ref Ref Ref
Condominium 0.10 (�0.13, 0.33) .407 0.02 (�0.19, 0.22) .883
Landed housing �0.06 (�0.21, 0.08) .400 �0.03 (�0.16, 0.10) .609
Care facility �0.56 (�0.95, �0.16) .006 �0.57 (�0.93, �0.21) .002 �0.62 (�0.98, �0.27) .001 �0.59 (�0.90, �0.29) <.001
Rental housing �0.07 (�0.33, 0.18) .558 �0.09 (�0.32, 0.13) .423

Domestic worker
No Ref Ref Ref
Yes �0.20 (�0.32, �0.08) .001 �0.23 (�0.34, �0.12) <.001 �0.18 (�0.29, �0.07) .001

Education level
Below secondary Ref Ref
Secondary �0.00 (�0.11, 0.10) .970 �0.02 (�0.12, 0.07) .635
Diploma �0.05 (�0.23, 0.12) .556 �0.10 (�0.26, 0.07) .248
University 0.09 (�0.11, 0.29) .396 0.11 (�0.07, 0.29) .242

Smoking status
Non smoker Ref Ref
Current smoker 0.17 (�0.03, 0.38) .094 0.13 (�0.06, 0.32) .171
Ex smoker 0.11 (�0.06, 0.29) .204 0.11 (�0.06, 0.28) .201

Ref, reference group; Coef, coefficient; EQ5D, EuroQol-5 Dimensions; CI, confidence interval.
Bold indicates significant values, P < .05.

aSimple linear regression.
bMultiple linear regression adjusted for age, Charlson Comorbidity Index, Neer classification, Barthel Index, Parker Index and non-union.
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the desire to return to work can serve as motivation in rehabilita-
tion and functional use, leading to early mobilization and improved
recovery outcomes.14 Furthermore, beyond PHFs, prefracture
functional independence is associated with better recovery out-
comes in terms of functional status measured by the modified
Barthel index (MBI), as well as lower mortality and complication
rates of hip fractures.19,30 The finding that people recovering from
PHF experience less incapability in proportion to their social in-
dependence (employment, absence of a caregiver such as a do-
mestic worker at home and living outside of a care facility)
emphasizes the important associations of social factors to muscu-
loskeletal health, and the utility of accounting for social factors in
the development and assessment of care strategies.

Limitations

Although there was comprehensive recording of a wide range of
social outcomes, it is still important to note that there may be other
biopsychosocial factors influencing associated with capability and
comfort. Another limitation is the generalizability of this study as it
was conducted in an Asian population, which has unique socio-
cultural characteristics compared to the predominantly Caucasian
population in other studies.4,10,12,13 Furthermore, the Neer classifi-
cation was performed by a single senior resident, although good
intra-rater reliability was established assessed based on kappa
agreement. The decision for operative vs. nonoperative
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management for patients with PHFs were also determined based
on surgeons’ discretion from the assessment of patient character-
istics, radiographic severity of the fractures and patient prefer-
ences. Lastly, our study focused on patients who were treated
nonoperatively after a PHF. Future studies could explore the social
factors affecting outcomes in operatively treated patients.

Conclusions

Our study found that social independence, be it in terms of
employment or not having a caregiver, is associated with greater
comfort and capability after a nonoperatively treated PHF. These
findings help raise awareness of the relatively strong association of
social factors, along with mental health factors, with capability and
comfort (PROM scores) compared to pathophysiology severity.
Screening of these social factors and identification of high-risk
subpopulations can be incorporated as part of a holistic bio-
psychosocial care by clinicians for these PHFs patients, ideally
supported by an integrated multidisciplinary team especially when
the social issues are deep rooted and challenging to be tackled by
the clinician alone. While certain social factors like one’s employ-
ment status or the presence of caregivers may not be easily
modifiable, clinicians can actively tailor their advice and manage-
ment to encourage greater independence particularly among pa-
tients who are unemployed or have domestic workers at home and
optimize patient outcomes.
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