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Original Article

Poor Activities of Daily Living Function Reflect Poor Quality of Life after
Hip Fracture Surgery for Geriatric Patients
Abstract

Introduction: With the aging of the population, hip fractures have become a major public health
issue in the elderly. It is important to examine the loss of activities of daily living (ADL) and the
quality of life (QoL) among the elderly after repair of hip fracture. The correlation between ADL
and QoL over time after hip fracture surgery was also our major concern. Methods: A prospective
study enrolling 117 geriatric patients undergoing hip fracture surgery in a tertiary medical center
was conducted between 2017 and 2018. All participants were evaluated with the EuroQol‑5D
for assessing QoL and the Barthel index for measuring ADL function at baseline, 3‑and 6‑month
follow‑ups after hip fracture surgery. Results: The mortality rate among geriatric patients after
hip fracture surgery was 5.5% at 3 months and 9.1% at 6 months. In addition, both ADL function
and QoL significantly deteriorated after 6 months of follow‑up without improvement with time.
After the 6‑month follow‑up, only 20% of geriatric patients undergoing repair for hip fracture
were able to recover baseline ADL. The QoL at the 6‑month follow‑up was correlated with both
cross‑sectional and longitudinal ADL function after repair for hip fracture among geriatric patients.
Conclusion: Functional impairment is common among geriatric patients after hip fracture surgery.
Poor ADL could predict and reflect poor QoL after the 6‑month follow‑up. More emphasis should be
put on preventing functional loss after hip fracture surgery in order for better QoL among geriatric
patients undergoing hip fracture surgery.
Keywords: Activities of daily living, hip fracture, quality of life

Introduction
The incidence of hip fracture – one of the
fractures linked with osteoporosis – has
been rising along with the aging of the
population, and has critical implications
with regard to functional dependence,
social costs, and death.[1,2] According to the
literature, the early mortality rate within
30 days after hip fracture surgery was up to
6%–7.5% in elderly patients.[3,4] The main
causes of death were pneumonia and urinary
tract infections resulting from prolonged
immobility after hips fracture surgery.[5] In
addition, functional loss among geriatric
patients after hip fracture surgery was also
a critical issue for care‑providers. Less than
half of the geriatric patients were able to
regain preinjury functional abilities 2 years
after hip fracture surgery.[6] In the long‑term
care insurance system, motor impairment
after hip fracture was also correlated with
the service time provided to assist with
activities of daily living (ADL).[7] Monthly
This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution‑NonCommercial‑ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non‑commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

Wei‑Ting Chang1,2,
Yi‑Jie Kuo1,3,
Yu‑Yun Huang4,
Ming‑Jr Tsai5,
Yu‑Pin Chen1,3
Departments of Orthopedic
Surgery and 2Nursing,
Wan Fang Hospital, Taipei
Medical University, 3Department
of Orthopedic Surgery,
School of Medicine, College
of Medicine, Taipei Medical
University, Taipei, 4Department
of Nursing & Graduate Institute
of Nursing, Chang Gung
University of Science and
Technology, Kweishan, Taoyuan,
5
Department of Orthopedic
Surgery, Puli Christian Hospital,
Nantou, Taiwan
1

care costs were also correlated with walking
ability in elderly patients after surgical
treatments for hip fractures.[8] With the
increasing number of hip fracture events as
aging populations rise, without doubt, more
attention should be paid to the functional
outcome and care of geriatric patients after
hip fracture.
Patient‑reported
health‑related
quality
of life (QoL) is an important outcome
measurement when assessing QoL after
hip fracture surgery.[9‑11] According to a
report from the Norwegian hip fracture
register, hip fractures dramatically affect
patients’ health‑related QoL, with sustained
deterioration even 1 year after the
fracture.[12] Separate use of the descriptive
profile of the EuroQol Group’s (EQ‑5D)
is informative when assessing QoL after
hip fracture surgery.[12] Moreover, recovery
of ambulatory ability and independence
in ADL after surgery is also an important
objective
outcome
measurement.
Approximately half of the patients regained
ambulatory ability at their prefracture levels
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within 6 months after surgery.[13] Patients who were older,
cognitively impaired, and who had multiple comorbidities
were predictably worse for functional recovery after hip
fracture surgery.[14] Nevertheless, the correlation between
ADL and QoL among geriatric patients after hip fracture
surgery still leaves space to be explored.
The aim of this study was to estimate the ADL and QoL
after hip surgery for geriatric patients with hip fracture. The
correlation between ADL and QoL and other associated
predictors were also evaluated to highlight the outcomes in
geriatric hip fracture population.

Methods
Study design
Patients diagnosed with a hip fracture and receiving
operations in Wan Fang Hospital, Taipei, Taiwan, from
December 2017 to April 2018, were prospectively
enrolled. All patients who seemed to be eligible for
inclusion were contacted by the researchers and received
detailed information. Further eligibility for enrollment
was determined by applying the following inclusion
and exclusion criteria. Qualified patients included men
and women 60 years of age or above, who had suffered
hip fracture including femoral neck or peritrochanteric
fractures, receiving an operation including hemiarthroplasty
or internal fixation with intramedullary nailing, in situ
cannulated screws or dynamic hip screws. Excluded were
patients who received hip surgery owing to other diseases
except for primary hip fracture, including osteoarthritis,
trauma, tumor, or infection as well as avascular necrosis of
the femoral heads.
Basic demographic data, including age, gender, fracture
type, and surgical methods, were collected for each patient
according to their medical records. Once the participants
had consented to be enrolled, all participants completed
questionnaires to evaluate metrics by interviewing the
patients and their families at baseline (during the admission
for surgery) using the following: the short portable mental
status questionnaire (SPMSQ) for screening dementia, the
EQ5D for assessing QoL, and the Barthel index (BI) for
measuring ADL function. At 3‑and 6‑month follow‑ups
after surgery for hip fracture, questionnaires, including
the EQ5D and BI, were repeatedly evaluated among all
the participants. The entire protocols and instrumentation
were approved by the ethical committee at Taipei Medical
University, and the ethical approval was registered as
TMU‑JIRB N201709053. All participants consented to the
study and data publication.
Instruments
The SPMSQ is a simple, 10‑item cognitive screening
instrument including items to test orientation to time
and place, memory, current event information (date, day
of the week, name of this place, phone number, date of
42

birth, age, name of current and previous prime minister,
and mother’s maiden name), and calculation (subtract 3s
starting with number 20). The total number of errors, which
are correlated with clinical diagnosis of organic brain
impairment or dementia, is recorded with a range from
0 to 10 with a cutoff of three or more errors for clinical
or neuropsychological diagnosis.[15] The sensitivity of the
SPMSQ was reported to be 55%–86% and the specificity
from 94% to 99%.[16‑18] The Chinese version of the SPMSQ
had also been validated in earlier studies, in which the
Cronbach’s alpha in the present sample was 0.69.[19]
The EQ5D is one of the internationally used instruments
for health‑related QoL.[20] In this study, we used the
EQ‑5D‑3 L with three level scales in the health state
description. The EQ‑5D‑3 L is based on five dimensions:
mobility, self‑care, usual activities, pain/discomfort, and
anxiety/depression. Each item has three levels of severity:
no problems, some problems, or major problems. We
used the Chinese version of the EQ5D in this study
with high levels of agreement (intraclass correlations
coefficients >0.75) and convergent validity (Pearson’s
correlation coefficients >0.95) with different versions of the
EQ5D from value sets of the United Kingdom, Japan, and
Korea.[21]
The BI is an ordinal scale used to measure performance
in activities of ADL.[22] The BI scores 0–100 with ten
variables describing ADL and mobility. A higher number is
associated with a greater likelihood of being able to live at
home with a degree of independence following discharge
from the hospital. The good reliability of the BI has been
investigated in major clinical settings relevant to older
people and poststroke patients.[23] The BI was also shown
to accurately assess functional recovery in patients who
undergo hemiarthroplasty after a femoral neck fracture.[24]
The Chinese version of BI was validated with moderate
to excellent agreement between raters for individual
items (κ range, 0.53–0.94) and the total score (intraclass
correlations coefficients = 0.94).[25]
Statistical analysis
We analyzed the participants’ demographic and clinical
characteristics using mean and standard deviation (SD),
except for gender, which was analyzed using frequency
and percentage. We used two repeated measures analysis
of variances with Bonferroni adjustments to examine the
trajectory of the QoL (assessed using EQ5D) and ADL
function (assessed using BI) for participants in the 6‑month
follow‑up. Finally, we constructed two multiple linear
regression models to understand the relationship between
ADL functions on QoL. For the first regression, we used
the EQ5D score at the 3‑month follow‑up as the dependent
variable, the BI score at the 3‑month follow‑up as the
independent variable, and at baseline we used the EQ5D
score, age, gender (reference group: male), body mass
index (BMI), and SMAPQ score as controlled variables.
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For the second regression, we used the EQ5D score at the
6‑month follow‑up as the dependent variable; all the other
variables (including independent and controlled variables)
were the same as those in the first regression. The
controlled variables were determined based on a previous
study,[12,26,27] and all controlled variables were included in
the regression model regardless they were significant. In
addition, the regressions were estimated using ordinary
least squares estimator.

Results
Overall, 117 patients with hip fracture were eligible for
enrollment [Figure 1]. The average age was 82.10 (10.77)
with a mean BMI of 22.29 (3.69) [Table 1]. The majority of
the participants were female (72.6%). In addition, femoral
neck fractures and peritrochanteric fractures accounted for
59.8% and 40.25, respectively; nearly 42.7% of participants
received hemiarthroplasty; 52.3% were treated with internal
fixation. Among these 117 patients, the mean EQ5D and
BI scores at baseline were 0.78 (0.23) and 83.00 (23.75),
respectively. The mean errors in SPMSQ were 4 (3.72).
Seven patients died within the 6‑month follow‑up period:
Two patients died of upper gastrointestinal bleeding, five
patients died from pneumonia. After surgery, the overall
mortality rate for geriatric hip fracture patients was
5.5% (5/90) for those who completed 3‑months follow‑ups
and 9.1% (7/77) for those who completed 6‑months
follow‑up.
Among the 117 participants, 88 patients completed the
postoperative 3‑month follow‑up and 70 patients completed
both the 3‑and the 6‑month follow‑ups. For the 88
participants with the 3‑month follow‑up, their mean (SD)
age was 81.89 (11.46) with a mean BMI of 21.96 (3.93).
In addition, slightly more than one‑fifth of the participants
were males (n = 19, 21.6%). Their mean EQ5D score
was 0.76 (0.24) at baseline, 0.61 (0.24) at the 3‑month
follow‑up. The BI score was 81.02 (25.58) at baseline,

Figure 1: A flowchart depicting the number of patients who were assessed
for eligibility, who were enrolled, who completed follow‑ups
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60.85 (31.50) at the 3‑month follow‑up, and the SPMSQ
score was 4.15 (3.76) at baseline. The 70 participants
who had completed both the 3‑  and the 6‑month
follow‑ups displayed similar characteristics. Their mean
age was 82.46 (12.28), with a mean BMI of 21.87 (4.07).
Furthermore, slightly more than one‑fifth of the participants
were males (n = 15, 21.4%). Their mean EQ5D score
was 0.72 (0.25) at baseline, 0.58 (0.24) at the 3‑month
follow‑up, and 0.57 (0.28) at the 6‑month follow‑up. The
BI score was 76.64 (26.83) at baseline, 56.14 (32.14) at
the 3‑month follow‑up, and 56.74 (33.85) at the 6‑month
follow‑up. The SPMSQ score was 4.74 (3.77) at baseline
[Table 2].
Table 1: Participants baseline characteristics (n=117)

Mean±SD
Age (year)
82.10±10.77
Gender (female)
85±72.6a
Height (cm)
155.34±7.37
Weight (kg)
53.98±10.55
BMI (kg/m2)
22.29±3.69
Fracture type
Femoral neck fracture
70±59.8a
Peritrochanteric fracture
47±40.2a
Surgical methods
Hemiarthroplasty
50±42.7a
Internal fixation
67±57.3a
EQ5D score
0.78±0.23
BI score
83.00±23.75
SPMSQ errors
4±3.72
a
Reported using, n (%). Qol: Quality of life, EQ5D: EuroQol
five‑dimensional questionnaire, 3 levels, BI: Barthel index,
SPMSQ: Short portable mental status questionnaire, BMI: Body
mass index, SD: Standard deviation

Table 2: Characteristics for participants with follow‑up

Mean±SD
Participants
Participants
with 3‑months
with 6‑months
follow‑up (n=88) follow‑up (n=70)
Age (year)
81.89±11.46
82.46±12.28
Gender (male)a
19 (21.6)
15 (21.4)
Height (cm)
154.39±6.88
154.36±6.56
Weight (kg)
52.45±10.46
52.21±10.68
BMI (kg/m2)
21.96±3.93
21.87±4.07
EQ5D score at baseline
0.76±0.24
0.72±0.25
EQ5D score at 3 months
0.61±0.24
0.58±0.24
EQ5D score at 6 months
‑
0.57±0.28
BI score at baseline
81.02±25.58
76.64±26.83
BI score at 3 months
60.85±31.50
56.14±32.14
BI score at 6 months
‑
56.74±33.85
SPMSQ errors at baseline
4.15±3.76
4.74±3.77
a
Reported using, n (%). Qol: Quality of life, EQ5D: EuroQol
five‑dimensional questionnaire, 3 levels, BI: Barthel index,
SPMSQ: Short portable mental status questionnaire, BMI: Body
mass index, SD: Standard deviation
43

[Downloaded free from http://www.shbonweb.com on Saturday, April 27, 2019, IP: 10.232.74.23]
Chang, et al.: ADL and QoL after hip fracture

The participants had significantly decreased QoL between
baseline and the 3‑month follow‑up (P = 0.008 using
Bonferroni adjustment); no statistically significant
difference in the QoL between the 3‑month and 6‑month
follow‑ups (P = 1.000 using Bonferroni adjustment).
Similar findings were shown in the participants’ ADL
function: BI score was significantly decreased between
baseline and the 3‑month follow‑up (P < 0.001 using
Bonferroni adjustment), and there was no significant
difference in the BI score between the 3‑and the 6‑month
follow‑ups (P = 1.000 using Bonferroni adjustment).
Moreover, after hip fracture repair, 20% (14/70) of geriatric
patients were able to return to baseline ADL levels after the
6‑month follow‑up. Regression models additionally showed
that ADL function was highly associated with QoL among
our participants in both cross‑sectional (standardized
coefficient = 0.807, P < 0.001) and longitudinal
(standardized coefficient = 0.681, P < 0.001) designs after
controlling for potential confounders [Tables 3 and 4].

Discussion
Owing to the increasing prevalence, loss of independence,
and high mortality, hip fractures are a major concern of
public healthcare providers.[28] In the last two decades, more
Table 3: Associations between activity daily living
function on quality of life at 3 months after surgery

EQ5D at 3 months
Coefficient SE Standard
P
coefficient
EQ5D at baseline
−0.073
0.076 −0.072
0.34
Age
−0.001
0.001 −0.070
0.32
Gender (reference:male)
−0.035
0.040 −0.059
0.39
BMI
0.003
0.004
0.044
0.52
SPMSQ errors at baseline
0.002
0.005
0.038
0.61
BI at 3 months
0.006
0.001
0.807
<0.001
R2=0.637, Adjusted R2=0.610. Qol: Quality of life, EQ5D: EuroQol
five‑dimensional questionnaire, 3 levels, BI: Barthel index,
SPMSQ: Short portable mental status questionnaire, BMI: Body
mass index, SE: Standard error

Table 4: Effects of activity daily living function on
quality of life

EQ5D at 6 months
Coefficient SE Standard
P
coefficient
EQ5D at baseline
0.034
0.111
0.031
0.76
Age
−0.002
0.002 −0.096
0.32
Gender (reference:male)
−0.059
0.062 −0.088
0.35
BMI
−0.004
0.006 −0.056
0.56
SPMSQ errors at baseline −0.001
0.007 −0.014
0.89
BI at 3 months
0.006
0.001
0.681
<0.001
R2=0.467, Adjusted R2=0.417. Qol: Quality of life, EQ5D: EuroQol
five‑dimensional questionnaire, 3 levels, BI: Barthel index,
SPMSQ: Short portable mental status questionnaire, BMI: Body
mass index, SE: Standard error
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and more attention has been paid to mortality, functional
loss as well as QoL among geriatric patients with hip
fractures.[29] In this study, we reported 3‑and 6‑month
mortality rates among geriatric patients after surgery for
hip fracture were 5.5% and 9.1%, respectively. In addition,
after hip fracture surgery, both ADL function and the QoL
were significantly deteriorated after 6 months of follow‑up,
without improvement over time. Only 20% of geriatric
patients with hip fracture were able to recover baseline
ADL after 6‑month follow‑up. The QoL was correlated
with both cross‑sectional and longitudinal ADL function
after hip fracture surgery.
According to the literature, after hip fracture surgery, the
reported mid‑term mortality rate within three and 6 months
varied, with ranges from 9.6% to 12.1% and 8.3% to 29.1%,
respectively.[30‑32] In this study, the reported mortality rates
among geriatric hip fracture patients within both three and
6 months after hip fracture surgery were relatively lower
than that reported from other studies. In our institution,
the lower mortality rate might be attributable to easy
accessibility for medical services and robust health policies
for surgical repair within 48 h for hip fracture (in our
institution almost all hip fracture patients receive surgery
within 48 h after admission; data were not presented), since
evidence has revealed that hip fracture patients with early
surgical repair within 48 h had fewer complications and
lower mortality rate than the group undergoing surgery
with longer surgical delay.[33]
Nevertheless, even with lower mid‑term mortality rates
after hip fracture surgery, our study revealed that geriatric
patients undergoing hip fracture surgery were significantly
deteriorated in ADL after surgery. The deterioration in ADL
was not recovered even after 6‑months follow‑up. Tanaka
et al. reported that 37.2% of patients with hip fracture did
not recover their ADL at 6 months after surgery to levels
before fracture.[27] Factors, including age, type of fracture,
and prerehabilitation ADL were predictors for a decline in
ADL at 6 months after surgery.[27] Compared to the treatment
with internal fixation, surgical intervention with joint
replacement was also reported to provide a better functional
outcome for patients with hip fracture.[34] However, this
study revealed that, after repair for hip fracture, up to
80% of geriatric patients could not regain their baseline
ADL after 6‑months follow‑up. The possible reasons for
relatively poor ADL after hip surgery among our geriatric
patients were older age (mean 82.10 years in our study
vs. 80.8 years in the study reported by Tanaka et al.) and
a higher percentage of internal fixation instead of joint
replacement (57.5% for internal fixation in our study vs.
42% in the study reported by Tanaka et al.).[27] Our finding
of poor ADL recovery after hip fracture surgery also echoed
the report form Moerman et al. that less than one‑third of
hip fracture patients could return to prefracture levels of
ADL after 1‑year follow‑up.[35] With the improvement in
survival rates rather than in functional recovery after hip
Social Health and Behavior | Volume 2 | Issue 2 | April-June 2019

[Downloaded free from http://www.shbonweb.com on Saturday, April 27, 2019, IP: 10.232.74.23]
Chang, et al.: ADL and QoL after hip fracture

fracture surgery among geriatric patients, highlighting the
potential burdens for public health issues, more attention
should be paid to the dependence of these geriatric patients
undergoing hip fracture surgery.
In addition, our study revealed that QoL among geriatric
patients undergoing hip fracture surgery was significantly
deteriorated after 6‑months follow‑up. Our finding was
consistent with a report from the Norwegian Hip Fracture
Register that a hip fracture has a dramatic impact on
patients’ QoL and that the deterioration in QoL was also
sustained 1 year after the fracture.[12] Moreover, we further
found that poor ADL could longitudinally predict as well
as crosssectionally reflect the worse QoL among geriatric
patients undergoing repair for hip fracture. Considering
the evidence of the effectiveness of a physical exercise
intervention program in improving functional mobility in
older adults after hip fracture,[36] more effort should be made
to construct robust rehabilitation programs for geriatric hip
fracture patients to prevent loss of ADL resulting in decline
of QoL after hip fracture surgery.
Interestingly, a high percentage of comorbidities
including dementia among geriatric patients with hip
fracture was also a clinical dilemma and might affect the
functional outcome and mortality after hip fracture.[37]
Dementia is currently regarded as one of the important
factors negatively affecting the ability to return to ADL
independence and QoL.[14,34] Nevertheless, the severity of
dementia, which was defined by the errors on the SPMSQ,
could not show the significant correlation with the loss of
ADL and QoL in our study. SPMSQ was reported to be not
an ideal independent factor to predict functional outcome
after hip fracture without considering functional status prior
to fracture.[26] The relatively small sample size might have
also contributed to the insignificant correlation between
dementia and the functional outcome in our study. Further
study with other assessments of dementia scale and a larger
sample size might be necessary to clarify the association
between the severity of dementia and the outcome after hip
fracture surgery.
The study has some limitations. First, the representativeness
of our sample is relatively small and questionable because
we recruited only 117 elderly participants from the same
institution, who might not represent the geriatric population
undergoing hip fracture surgery throughout Taiwan. Second,
there was a potential selection bias because we included
different proximal femur fracture patterns including femoral
neck or peritrochanteric fracture, and different surgical
management including hemiarthroplasty or internal fixation
with intramedullary nailing, in situ cannulated screws
or dynamic hip screws. Different fracture patterns and
management might affect the functional outcome after hip
fracture surgery. Third, we only discussed outcomes after
mid‑term follow‑up for 6 months, which might not reflect
the recovery of function after long‑term follow‑up. In
Social Health and Behavior | Volume 2 | Issue 2 | April-June 2019

addition, the fact that 34.1% (40/117) of the patients failed
to be followed at 6‑months follow‑up might be a concern
to corroborate our findings. However, even with these
limitations, this study importantly highlights the severity
of functional loss among geriatric patients undergoing
hip fracture surgery, resulting in poor QoL after 6‑months
follow‑up.

Conclusion
Functional impairment is common among geriatric patients
after hip fracture surgery. Poor ADL could predict and
reflect poor QoL after 6‑months follow‑up. More emphasis
should be directed toward conducting rehabilitation
programs to prevent the loss of function after hip fracture
surgery in order for better QoL in geriatric patients
undergoing hip fracture surgery.
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