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Abstract
Background: A restriction in functional capacity occurs in all hip fractures and a variety of factors have been shown
to influence patient functional outcome. This study sought to provide new and comprehensive insights into the
role of factors influencing functional recovery six months after an accidental hip fracture.
Methods: A prospective cohort study was conducted of patients aged 65 years or more who attended the Emergency
Room (ER) for a hip fracture due to a fall. The following were studied as independent factors: socio-demographic data
(age, sex, instruction level, living condition, received help), comorbidities, characteristics of the fracture, treatment
performed, destination at discharge, health-related quality of life (12-Item Short Form Health Survey) and hip
function (Short Western Ontario and McMaster Universities Osteoarthritis Index). As main outcome functional status
was measured (Barthel Index and Lawton Instrumental Activities of Daily Living Scale). Data were collected during the
first week after fracture occurrence and after 6 months of follow-up. Patients were considered to have deteriorated if
there was worsening in their functional status as measured by Barthel Index and Lawton IADL scores. Factors associated
with the outcome were studied via logistic regression analysis.
Results: Six months after the fall, deterioration in function was notable, with mean reductions of 23.7 (25.2) and 1.6
(2.2) in the Barthel Index and Lawton IADL Scale scores respectively. Patients whose status deteriorated were older, had
a higher degree of comorbidity and were less educated than those who remained stable or improved. The multivariate
model assessing the simultaneous impact of various factors on the functional prognosis showed that older patients,
living with a relative or receiving some kind of social support and those with limited hip function before the fall had
the highest odds of having losses in function.
Conclusion: In our setting, the functional prognosis of patients is determined by clinical and social factors, already
present before the occurrence of the fracture. This could make it necessary to perform comprehensive assessments for
patients with hip fractures in order to identify those with a poor functional prognosis to tackle their specific needs and
improve their recovery.
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Background
Episodes of fall and consequent injury among communitydwelling elderly populations are a major issue in developed countries, from a clinical and public health
perspective [1]. The prevalence of falls in elderly people
has been found to be between 14 and 32% according to
various epidemiological studies [2-4]. These rates have
remained steady in our setting over the last fifteen
years [5].
Falls have severe consequences in elderly individuals
[6], from a physical [6,7] as well as a psychological perspective [8]. Among community-dwelling elderly people,
the prevalence of fractures after falls varies between 7.8
and 16.5% [4,5]. The most frequent fractures from a fall
are hip and Colles fractures [3], and the most frequent
severe complication of a fall event is the occurrence of a
hip fracture.
Hip fracture is a significant cause of morbidity and mortality worldwide. It is estimated that hip fractures are responsible for 1.75 million disability adjusted life-years lost,
representing 0.1% of the global burden of disease worldwide and 1.4% of the burden amongst women from the
established market economies [9]. Having a hip fracture is
considered one of the most fatal fractures for elderly
people, resulting in impaired function, and increased morbidity and mortality. Functional capacity, specifically related to activities of daily living, is restricted in all hip
fractures, and according to published data elderly individuals with hip fracture do not reach their pre-fracture levels
of functioning one year post-fracture in 29 to 50% of cases
[10,11]. Hip fractures are associated with a pronounced
decline in physical functioning at 2 years, independent of
the effects of increasing age, pre-existing medical conditions and disabilities [12].
A variety of factors have been shown to influence patient outcome after an accidental hip fracture; these include: age, pre-fracture functioning and health status,
fracture type, associated pain, anemia, dementia, muscle
strength, and early mobility level [13,14]. Thus, the outcome of patients with hip fracture is considered multifactorial, not being possible to explain it with just one or
two single factors [15].
This paper presents new data on the role of factors influencing functional prognosis after accidental hip fracture in a comprehensive manner, including traditionally
studied individual-based factors such as sex, age, previous level of functioning and health status, but also, other
factors related to the medical care provided and the socioeconomic sphere.

Methods
The study was based on data pertaining to a prospective
cohort study of six months of follow up, carried out with
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patients aged 65 years or more who attended the Emergency Room (ER) for a hip fracture due to a fall. Six public teaching hospitals of the Basque Health Service
(Osakidetza) took part in this study. Osakidetza provides
near-universal public health coverage for 2 million people
in the Basque Country, an autonomous region in northern
Spain. All participating hospitals have similar populations
and offer similar levels of technical performance. All patients were informed about the study, and gave written informed consent before inclusion. Ethics Committee of
Hospital Galdakao-Usansolo approved the study.
Patients with physical or psychological impairments
that prevented them from properly completing the questionnaires were excluded from the study, as were any
cases in which syncope [16] was identified as the main
cause of the fall or a pathologic fracture was suspected.
Those not interested in taking part in the study were
also excluded. Patients who completed less than 50% of
the questionnaires or those who decided not to answer
them were considered losses to follow-up.
Information was collected at two time points: at baseline, at the time the patient was attended at the ER due
to the fall, and 6 months after the fall. Baseline information was obtained from medical records, from both the ER
database and the hospital medical record, and through
personal interviews. These interviews took place always
during the first week after the fall. Baseline information
included the following: from the ER medical record, sociodemographic data, characteristics of the fracture, diagnostic tests performed, proposed treatment, and destination
at discharge; and from the hospital medical records, comorbidity (Charlson Index), fracture severity (Müller AO/
OTA Classification), treatment of the fracture (reduction,
immobilization, surgery), hospital admission (length of
stay, complications), and destination at discharge (home,
residence, long term hospital), or date of death. During
the personal interview the following were assessed: characteristics of patients’ social support network, level of education, income, self-reported health-related quality of life
and functionality, both before the fall (retrospectively) and
at the moment of the interview,.
Patients were assessed 6 months after the fall by
reviewing their clinical records and by the completion of
questionnaires containing the same instruments as those
used in the baseline examination. These questionnaires
were sent to all the participants by mail, and in order to
minimize losses, participants were carefully followed-up.
Those who did not return the materials were sent a reminder letter at 21 days and again at 35 days, if needed.
After that, participants were telephoned to increase the
response rate and, as required, to adapt the interview
procedure to the preferences of the participants, conducting the questionnaires over the telephone for those
with visual impairments, for example. In the event that a
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telephone interview was needed, it was performed by the
same trained interviewers.
The most important instruments used are briefly described in the following paragraphs. Functionality was
assessed with the Barthel Index [17,18], in order to explore patients’ ability to perform basic activities of daily
living (BADL), and the Lawton Scale [19,20] for instrumental daily living activities (IADL). These two constitute the main outcomes studied. The Barthel Index
consists of 10 items that measure a person’s daily functioning, specifically activities of daily living and mobility.
The items cover feeding, moving from wheelchair to bed
and back, grooming, transferring to and from a toilet,
bathing, walking on a level surface, going up and down
stairs, dressing, and bowel and bladder control. The assessment can be used to determine a baseline level of
functioning and to monitor changes in ability to perform
activities of daily living over time. The scores for each of
the items are summed to give a total score. Possible
scores range from 0 to 100, with lower scores indicating
more severe disability. Independence is taken to mean
that the person needs no assistance with any part of the
task. The Lawton Scale was developed by Lawton and
Brody to assess complex activities of daily livings for
older adults living in the community. Composed of 8
items, it assesses a person’s ability to perform tasks such
as using a telephone, doing laundry, and handling finances. Responses to each of the eight items in the scale
are coded as 0 (unable or partially able) or 1 (able), and
the eight responses are summed. Accordingly, the summary score ranges from 0 (low function, dependent) to 8
(high function, independent).
A specific questionnaire was used to measure hip
function and symptoms, namely, the short version of the
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) [21,22]. The WOMAC is a diseasespecific, self-administered questionnaire developed to
assess hip symptomatology and function in patients
with hip or knee osteoarthritis and it has also been applied in patients with hip fracture [23]. The short form
(WOMAC-SF) used in this study has 11 items grouped
into two dimensions: pain (3 items) and function [LCF]
(8 items). The final scores were determined by adding the
aggregate scores for pain and function separately, standardizing them to range from 0 to 100, with 0 representing
the best health status possible and 100 the worst.
In addition, Health-related quality of life (HRQoL) was
evaluated, with the 12-Item Short Form Health Survey
(SF-12) [24,25]. The SF-12 Health Survey is a generic instrument for measuring HRQoL. The SF-12 contains 12
items from the SF-36 Health Survey [26], to reproduce
the physical component summary score (PCS) and the
mental component summary (MCS) scores. The PCS
and MCS scores are calculated from the responses to 12
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questions and range from 0 to 100, where zero indicates
the poorest level of health measured by the scales and
100 the best level.
Validated Spanish language versions of these aforementioned questionnaires were used.

Statistical analysis

Categorical data are presented as frequencies with percentages (%) and continuous data as means with standard
deviations (SDs). Associations between categorical variables were assessed with the chi-square test. The twosample t-test and Mann–Whitney test were implemented
for two group comparisons of continuous variables. Pvalues <0.05 were considered statistically significant.
In order to perform the necessary analysis, patients were
categorized into two groups according to the change in
their functional status, defined as the difference between
the scores on Barthel Index and Lawton IADL scales at
baseline and 6 months after the fracture. Regarding the
Barthel Index, patients’ condition was considered to have
deteriorated if they obtained post-fall scores of <90 points
or their score decreased by more than 10%, given that 90
points is defined as a threshold for moderate dependency
and that a 10% decrease may imply in some cases, a
change in the level of independence [27]. With the Lawton IADL Scale, post-fall values of <5 points or a decrease
of 2 points was considered to indicate deterioration, taking
into account the responsiveness of this test [20]. Analysis
was performed separately with the Barthel Index and Lawton IADL Scale results, and also from the perspective of
global functional decline, defining a combined variable
that considered patients’ status to have deteriorated if either their Barthel Index or Lawton IADL Scale scores
dropped by aforementioned amounts.
Patient reported outcome (PRO) measures were compared in the two deterioration groups as a function of
baseline values, as well as of pre- to post-fall differences.
In order that negative values indicated deterioration, differences were calculated as post-pre values for most PRO
measures considered. The exception was WOMAC, for
which differences were calculated as pre-post values, for
the same reason.
Univariate and multivariate logistic regression models
were fitted. The multivariate regression model was constructed with backward selection procedure, initially considering all variables with p-values ≤0.10. Regression
results are presented as odds ratios (ORs) and 95% confidence intervals (CIs). Estimations related to SF-12 and
short-WOMAC correspond to 10-unit score differences, as the respective score values were transformed
accordingly prior to model fitting. The performance of
the model was assessed using deviance residuals, the
Hosmer-Lemeshow test and Area Under the Curve (AUC)
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analysis. All analyses were performed with SAS software
version 9.3.

Results
In total, 857 patients were initially included in the study,
all having attended the ER services of one of the six participating hospitals for a hip fracture following an accidental fall. From these, 638 fulfilled the inclusion criteria
and were actually followed up for six months.
A flow chart of the recruitment and follow-up process
is included in Figure 1. Non-responders were found to
be significantly older (p = 0.0001), more likely to be male
(p < 0.0001), and more likely to have congestive heart
failure, dementia or malignant conditions (p < 0.05) than
responders. Of the 557 patients who were assessed, 84%
were women and the mean age was 83.2 (SD 7.2) years,
48% being 85 or over and only 11% being younger than
75 years old at the time of the study. Regarding the degree of basal comorbidity, only 7% of patients ranked 0
on Charlson Index whereas 78% ranked 2 or more
points. Most patients (93%) scored 1 or more on the
Charlson Index and were considered to have comorbidity. The most prevalent conditions were COPD, present
in 22% of studied patients, type II diabetes and osteoporosis (diagnosed in 20% of patients), and cardiovascular
disease (13%). Over half were able to read and write but
had no qualifications, and just 2% had a university degree. Almost one third of the sample (29%) was receiving

Figure 1 Flow chart of the recruitment and follow-up process.
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some kind of support from public social services. In
addition, the majority (67%) lived with their spouse or a
relative before the accidental fall. Regarding pre-fall functional status, the mean scores were 87 (SD 21) on the
Barthel index and 4.8 (SD2.9) on Lawton’s IADL Scale.
The most frequent fracture types were intertrochanteric
and sub-capital fractures. From the ER, patients were
transferred to a traumatology ward at the same hospital
(92%), or discharged to their homes (3.6%), or to another
hospital ward.
Six months after the fall, deterioration in function was
notable, with both Barthel Index and Lawton IADL Scale
values showing mean reductions of 23.7 (25.2) and 1.6
(2.2) respectively. Considering final functional status with
respect to BADL and IADL, 397 and 418 of the 557 subjects deteriorated respectively. Patients showing deterioration in any of these functional capacities were compared
with patients whose status had not deteriorated. Their
baseline characteristics are presented in Table 1. For both
types of functioning, patients whose status had deteriorated were older, were less-well educated, more likely to
have comorbidity and polipharmacy, be living with a relative and be receiving some kind of social support. There
were also differences when examining the SF-12 and
WOMAC scores (Table 2). Calculated differences (prepost) were more pronounced in WOMAC domains, with
patients showing deterioration experiencing greater functional and pain limitations. Women reported more
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Table 1 Baseline characteristics of the total sample as a function of subsequent deterioration in ability to perform
BADL and IADL
Variable

Age; mean(SD)

BADL performance

IADL performance

Deteriorated
(n = 397)

Not deteriorated
(n = 160)

p-value

Deteriorated
(n = 418)

Not deteriorated
(n = 139)

p-value

84.7(6.8)

79.5 (6.6)

<0.0001

84.8 (6.6)

78.3 (6.7)

0.004

332 (84)

138 (86)

0.440

348 (83)

122 (88)

0.204

364 (95)

139 (88)

0.008

383(94)

120 (88)

0.009

21 (6)

19 (12)

0.0003

23 (6)

17 (12)

0.0002

Sex
Female
Comorbidities
Yes
Chalson Index
0
1

48 (12)

34 (22)

51 (12)

31 (23)

≥2

316 (82)

105 (66)

332 (82)

89 (65)

19 (5)

18 (11)

21 (5)

18 (13)

Current medication use
None

0.0001

1-3 medications

194 (49)

98 (62)

212 (51)

80 (58)

≥ 4 medications

178 (45)

43 (27)

181 (44)

40 (29)

15 (4)

1 (1)

14 (3)

2 (1)

0.0004

Level of education
Illiterate

0.004

Able to read & write

211 (54)

64 (40)

225 (55)

50 (36)

Primary education

140 (36)

80 (50)

147 (36)

73 (53)

Secondary education

17 (4)

10 (6)

19 (4)

8 (6)

University qualifications

8 (2)

4 (3)

7 (2)

5 (4)

12 (3)

13 (8)

13 (3)

12 (9)

0.001

Pre-fall living status
Alone
Alone, receiving social support

118 (30)

42 (26)

125 (30)

35 (25)

With a relative

264 (67)

105 (66)

0.003

227 (67)

92 (66)

103 (27)

12 (8)

<0.0001

101 (25)

14 (10)

0.020

Pre-fall institutional help
Yes

0.0002

Values in cells are frequency (percentage) unless otherwise stated. For variables with missing data frequencies do not add up to N. SD: standard deviation.
Patients’ ability to perform basic activities of daily living (BADL) was assessed using the Barthel Index; their functional status was considered to have deteriorated
if they obtained post-fall scores of <90 points or a pre-post score decrease of more than 10%. Patients’ ability to perform instrumental activities of daily living
(IADL) was assessed using the Lawton Scale; their functional status was considered to have deteriorated if they obtained post-fall scores of <5 points or a pre-post
score decrease of 2 points. For binary variables only one category is presented. The p-value columns refer to comparisons between patients whose functional status had
and had not deteriorated considering the results of each questionnaire separately.

pronounced losses in hip function among both those
who had and had not deteriorated, though these differences were not statistically significant. The observed
changes in these scores 6 months after the fall are presented in Figure 2, by sex and age group.
No differences were observed regarding the treatment
received for the fracture, destination at discharge, indications for clinical follow-up (primary care physician, traumatologist, rehabilitation service), or even regarding
satisfaction with the care received (data not shown). Patients whose status had not deteriorated were more
likely to return to their own homes (72%) while those
who showed deterioration were more likely to repeatedly

attend ER services (21% vs 13%) and to be admitted to a
hospital for causes unrelated to the fracture (15% vs 6%).
Multivariate models assessing the simultaneous impact
of various factors on functional progression are presented (Table 3) for BADL performance, for IADL performance and finally, considering a combined variable
representing overall functional deterioration. Variables
included systematically for all the three models were
age, HRQoL (mental and physical domains of the SF-12)
and hip function and pain prior to the fracture. The
BADL model also included the presence of cerebrovascular disease and IADL model living conditions prior to
the fracture. According to these models, older patients
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Table 2 Comparison of baseline values and 6 months post-fall changes in four patient reported outcomes in patients
whose ability to perform BADL and IADL had and had not deteriorated
BADL performance
PRO measure

Deteriorated (n = 397)

IADL performance

Not deteriorated (n = 160)

p-value

Deteriorated (n = 418)

Not deteriorated (n = 139)

p-value

WOMAC: LCF
Baseline

41.4 (27.5)

14.8 (18.6)

<0.0001

39.4 (28.1)

16.9 (19.7)

<0.0001

Pre-Post

−30.2 (25.6)

−16.5 (23.2)

<0.0001

−30.7 (25.0)

−13.0 (23.0)

<0.0001

Baseline

14.5 (21.8)

7.9 (15.5)

<0.0001

14.2 (21.6)

7.7 (15.5)

0.0001

Pre-Post

−13.5 (33.7)

−7.4 (22.2)

0.015

−13.0 (33.2)

−7.9 (22.5)

0.047

WOMAC: Pain

SF-12 PCS
Baseline

37.3 (10.3)

46.2 (9.6)

<0.0001

38.1 (10.6)

45.0 (10.0)

<0.0001

Post-Pre

−9.2 (11.6)

−9.2 (10.6)

0.996

−9.8 (11.5)

−7.8 (10.5)

0.101

Baseline

49.8 (11.8)

52.9 (9.7)

0.002

49.7 (11.8)

53.7 (9.3)

0.0003

Post-Pre

−4.8 (14.6)

−1.3 (12.2)

0.010

−4.3 (14.4)

−2.1 (12.8)

0.148

SF-12 MCS

Barthel
Baseline

81.9 (23.5)

98.1 (5.1)

<0.0001

82.6 (23.2)

98.3 (4.5)

<0.0001

Post-Pre

−33.1 (−23.9)

−0.1 (4.8)

-

−30.3 (25.3)

−3.7 (9.4)

<0.0001

Baseline

4.0 (2.9)

6.9 (1.8)

<0.0001

4.0 (2.9)

7.1 (1.4)

<0.0001

Post-Pre

−2.0 (2.3)

−0.6 (1.6)

<0.0001

−2.2 (2.1)

0.1 (1.1)

-

Lawton

Values are Mean (SD). Changes have been calculated as post minus pre values (Post-Pre), except in the case of WOMAC for which differences have been calculated as
Pre-Post. In all cases, negative differences indicate deterioration in patient functional status. Patients’ ability to perform basic activities of daily living (BADL) was assessed
using the Barthel Index; their functional status was considered to have deteriorated if they obtained post-fall scores of <90 points or a pre-post score decrease of more
than 10%. Patients’ ability to perform instrumental activities of daily living (IADL) was assessed using the Lawton Scale; their functional status was considered to have
deteriorated if they obtained post fall scores of <5 points or a pre-post score decrease of 2 points. Changes in Barthel and Lawton scores were not compared
between the groups, as these values were used for establishing the groups. LCF (WOMAC physical function domain); SF-12 PCS (SF-12 physical domain); SF-12
MCS (SF-12 mental domain).

have higher odds of deterioration after an accidental fall.
Higher scores of baseline HRQoL, both physical and mental, are associated with a lower probability of having a reduced ability to perform BADL, IADL or both. Poorer hip
function prior to the fracture is associated with poorer
functional recovery. Lastly, having previously been living
with a relative or living alone but receiving some kind
of social support, are also associated with functional
deterioration.
The three derived models presented adjusted R2 > 23%,
and AUC > 0.80.

Discussion and conclusions
In our setting, patients with a hip fracture after an accidental fall are generally women, very old (over 85), with
several chronic conditions and comorbidity, polipharmacy
and a borderline functional status (almost dependent).
From the social perspective, they tend to have a lower
level of education and be living with relatives.
The functional performance of these patients is still severely impaired 6 months after their fall. Severe deterioration in all studied aspects of functioning is observed,

specifically in the ability to perform basic and instrumental
activities of daily living and also in specific hip function,
both in terms of functional limitations and pain. HRQoL
evolved in a similar way in both the physical and mental
domains and the changes are much more pronounced in
patients with overall functional capacities that were lower
6 months after the fall (compared to before the fall).
Notably, the functional recovery is not related to the circumstances or characteristics of the fracture, considering
the most frequent types assessed in this study, or with the
treatment received, either at ER or after discharge. Rather,
the functional outcome of these events is related to individual characteristics of the patients, specifically their previous health and functional status and their social and
living circumstances. Specifically, patients whose status
worsened were significantly older, presented higher degree
of comorbidity, and were less educated than those who
did not. Further, regarding living conditions, patients who
deteriorated were more likely to have been living with a
relative or receiving support from social services.
Several population-based prospective cohort studies have
shown functional prognosis to be negatively associated
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Figure 2 Hip function and health related quality of life change over six months: Hip function and health related quality of life change
over six months of follow up by sex and age group for patients whose functional status had and had not deteriorated.

with cognitive impairment, advanced age, more comorbidities, hip pain and function, poor self-rated health,
and depression symptoms [13,28,14]. One study based
on 338 community-dwelling elderly patients found that
those living alone were at a higher risk of delay or failure in recovering ability to perform BADL [14]. Regarding the characteristics of the fracture, association was
not found between the type of fracture and the functional
recovery, even though type fracture is clearly associated
with mortality [29-31]. With regard to the type of treatment, differences were not found in six months functional
recovery between those receiving internal fixation of prosthetic replacement. Similar results have been described
even though differences were observed in the short term
functional performance during hospitalization [32].
Our results mostly support these previous findings,
and provide additional insight into the complexity of factors determining functional prognosis. The models constructed based on deterioration in ability to perform
BADL and IADL and also the summary functional outcome are very similar and allow us to establish the profile of patients with a high likelihood of having a poor
functional prognosis. This profile is strongly related to
the baseline functioning and living conditions, where no
factors related to the severity or the characteristics of
the fracture show any association with the functional
prognosis of aged patients with fractures due to accidental
falls. The relevance of their living conditions constitutes
the main difference between our findings and those of
previous studies. In our case, living alone was associated

with the best functional prognosis. This difference is
probably due to the baseline characteristic of the samples where other studies have considered communitydwelling older adults but in this one all patients with
hip fractures were included. Accordingly, many of our
patients were already highly dependent at the baseline
and it is likely for disabled patients to be already living
with a relative.
The association of disability and frailty with the risk of
fractures is well documented [33,34], and our work
provides additional evidence of the role of individual
functioning and living conditions in the pathway to an
accidental fracture in older adults. Functional assessment of elderly people could provide an effective strategy to identify subjects at risk of sustaining a fracture
and of a poor functional prognosis.
It is possible that the high quality of the medical care
provided in the health system studied creates a new
paradigm, in which the characteristics of the medical
care itself have little or no influence on patients’ functional recovery, and individual factors become the most
relevant; this would shift the focus of hip fracture treatment towards the individual and social characteristics of
patients. Such a phenomenon would require a concurrent
shift in the model of care provided, making it necessary to
undertake a comprehensive assessment of these patients’
needs and conditions, not only from a medical but also
from a social perspective. Integrative models of care implemented early in the natural history of the fracture
could be considered.
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Table 3 Multivariate logistic regression models for BADL, IADL and global function assessment at 6 months
BADL model
Variable
Age

IADL model

Global model

OR (95% CI)

p-value

OR (95% CI)

p-value

OR (95% CI)

p-value

1.10 (1.07, 1.14)

<0.0001

1.16 (1.12, 1.20)

<0.0001

1.15(1.11, 1.20)

<0.0001

Sex
Male
Female

Ref.
1.09 (0.57, 2.06)

Ref.
0.801

0.87 (0.44, 1.70)

Ref.
0.675

1.24 (0.60, 2.59)

0.445

Cerebrovascular disease
No

Ref.

-

-

-

-

-

Yes

3.04 (1.11, 8.34 )

0.031

-

-

-

-

SF-12 PCS

0.69 (0.52, 0.92)

0.010

-

-

-

-

SF-12 MCS

0.75 (0.60, 0.94)

0.012

0.66 (0.52, 0.84)

0.001

0.70 (0.54, 0.92)

0.011

LCF of womac

1.36 (1.20, 1.55)

<0.0001

1.36 (1.23, 1.51)

<0.0001

1.47 (1.30, 1.67)

<0.0001

Alone

-

-

Ref.

-

Ref.

-

Alone, receiving social support

-

-

2.44 (0.87, 6.86)

0.091

3.79 (1.28, 11.21)

0.023

With a relative

-

-

3.29 (1.23, 8.83 )

0.018

3.92 (1.42, 10.79)

0.013

Baseline HRQoL

Living status before the fall

Goodness–of-fit statistics
Hosmer-Lemeshow
R square/adjusted R square
AUC

p = 0.702

p = 0.869

p = 0.310

0.275 / 0.394

0.257 / 0.380

0.244 / 0.389

0.835

0.829

0.847

OR: Odds Ratio; 95% CI: 95% Confidence Intervals. BADL model: multivariate model considering status at 6 months (deteriorated or not) based on ability to
perform basic activities of daily living (BADL) as assessed using the Barthel Index; patients’ functional status was considered to have deteriorated if they obtained
post-fall scores of <90 points or a pre-post score decrease of more than 10%. IADL model: multivariate model considering status at 6 months based on ability to
perform instrumental activities of daily living (IADL) as assessed using Lawton Scale; patient functional status was considered to have deteriorated if they obtained
post fall scores of <5 points or a pre-post score decrease of 2 points. Global model: multivariate model considering status at 6 months based jointly on BADL and
IADL assessments. Estimations presented: for age refer to 1-unit increases; and for baseline health-related quality of life (HRQoL) refer to 10-unit increases in the
respective score scales. LCF (WOMAC physical function domain); SF-12 PCS (SF-12 physical domain); SF-12 MCS (SF-12 mental domain); AUC (area under the curve).

This study has some limitations. The most important related to the unavoidable fact that baseline health and social status data were collected in a retrospective manner
after the fracture. The recall of the previous abilities may
be affected by the recognition of current limitations. On
the other hand, this information was collected as soon as
possible and through standardized instruments that can
be expected to help to minimize the recall effect. These
instruments were used both, by interviewers and selfcompleted by the participants which could be considered
as an additional limitation, even though, used instruments
were suitable for both types of use. An additional limitation is related to the prospective follow-up of subjects and
the loss to follow-up of individuals over time, though our
response rate (74%) can be considered acceptable [35]. In
this case, data regarding the first 6 months of recovery
have been considered, in the belief that the main response
to treatment and rehabilitation measures would be evident
by the end of that period [29]. Finally, it should be underlined that not all the functional deterioration observed in
these subjects is necessarily attributable to the fracture
and no data are presented for a control group; however,

the objective of this study was not to measure the effect of
a hip fracture on functional loss, but rather to characterize
patients with poor functional prognosis.
Hip fractures constitute a major public health issue,
given their prevalence and devastating effect on personal
autonomy. It is essential to take a comprehensive approach to social and health care provision for each patient with this type of fracture, as well as adopt effective
strategies of disability prevention, to tackle the complex
network of determinants of the functional recovery in
these individuals.
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