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Introduction

Hip fracture, which mainly includes femoral neck fractures 
and intertrochanteric fractures, is a common problem 
encountered by older people, especially postmenopausal 
women (1). Hip fracture not only seriously impacts the 
physical and mental health of patients but also places a 

heavy burden on families and society. It has therefore 
become a global medical problem (2,3). At present, surgery 
is the preferred treatment for hip fractures (4). However, 
declined physical function and decreased organ function 
are common in older patients and are often accompanied 
by various chronic diseases and poor compensatory ability. 
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The reduced postoperative mobility resulting from these 
conditions predisposes elderly patients with hip fractures 
to a variety of complications associated with prolonged bed 
rest including acute cerebral infarction, pressure injury, 
deep vein thrombosis of the lower limbs, and lung and 
urinary tract infections (5-7). Deep vein thrombosis of the 
lower limbs and pulmonary infections are risk factors for 
adverse outcomes in elderly patients with hip fractures (8,9). 
There were many studies on postoperative complications 
of elderly hip fracture patients, but they only studied 
what complications occurred. Few studies to date have 
investigated the relationship between the complications 
commonly associated with prolonged bed rest after hip 
fracture surgery and the outcomes of discharged patients. 
This study was designed to explore the correlation between 
common postoperative complications of prolonged bed rest 
and quality of life (QoL) in hospitalized elderly hip fracture 
patients, in an attempt to inform the development of early 
and tailored assessment protocols and interventions.

Methods

Subjects

A total of 502 elderly hip fracture patients who underwent 
surgical treatment at the Affiliated Hospital of Jiangnan 
University between December 2014 and October 2019 
were enrolled in this study. Patients meeting the following 
criteria were included in the study: (I) 65 years old or 
above; (II) with a first diagnosis of femoral neck fracture 
or intertrochanteric fracture; (III) with a fresh fracture 
within 3 weeks; (IV) with complete medical records; (V) 
without an acute infectious disease before injury; and (VI) 
provided signed informed consent. Patients were excluded 
from the study if they met any of the following criteria: (I) 
with pathological fractures; (II) with systemic composite 
injury; (III) with an acute infectious disease before injury; 
(IV) with old fractures; (V) with coagulation disorders 
such as old thrombosis and hemophilia; and (VI) with 
malignant tumors. This study received approval from the 
ethics committee of our hospital (Ethics Approval Number: 
[(2014) KY052]) and was conducted in accordance with 
the Declaration of Helsinki. Signed informed consent was 
obtained from all subjects.

Survey methods

Survey tools
Survey on the basic information of elderly patients with 
hip fracture
The survey was based around a self-designed questionnaire, 
which covered the patient’s age, gender, education level, 
type of health insurance, days of bed rest, days of hospital 
stay, any common complications of prolonged bed rest 
experienced, and diagnosis at discharge. The severity of a 
patient’s condition was also assessed, based on the Charlson 
Comorbidity Index (CCI) score (10).
Post-discharge QoL assessment form 
The patients’ QoL was assessed by using the Chinese 
version of the EuroQoL 5-Dimension (EQ-5D) (11). 
EQ-5D includes five dimensions: mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression. 
Each dimension is assessed based on three possible levels: 
none, mild to moderate, and severe. The Chinese version 
of EQ-5D has been demonstrated to have a Cronbach’s 
α coefficient of 0.624, a Spearman’s rank correlation 
coefficient of 0.592–0.699, and structural validity of 0.685, 
indicating that it has good reliability and efficiency (11). 
The scale has been widely used in clinical settings (6,12).

Data collection
Each participating department selected 2–3 nurses (with an 
educational background of college or above and with work 
experience of at least 3 years) as investigators, who received 
uniform training before the survey was initiated. After 
the patients were enrolled, their basic information such as 
sex, age, and educational background were recorded, and 
complications, treatment, and nursing information from 
during the hospitalization underwent timely assessment. 
The patients were followed up by telephone on the 90th 
day of enrolment after discharge or transfer. During the 
follow-up, the patients’ QoL was investigated by recording 
the score of each entry in the EQ-5D scale. Quality control 
measures were performed for medical records (20% of 
the cases were selected at random to double-check the 
consistency between the information entered and the 
original medical records), the field survey (each of the 
participating department were visited to check whether 
the data collected and entered were consistent with the 
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patient’s condition), and background data (data submitted 
by investigators during data collection were periodically 
reviewed) to ensure the authenticity, reliability, and integrity 
of the research data.

Statistical analyses

The results were analyzed with SAS 8.12 software. The 
measurement data were described as mean ± standard 
deviation and compared by independent two-sample t-test. 
The count data were presented with rates and percentages 
and compared using chi-square test and rank sum test. The 
influence from various confounding factors was ruled out 
with multivariate logistic regression analysis. A P value of 
<0.05 represented statistically significant difference.

Results

Basic information of the hospitalized elderly patients with 
hip fracture

Of the 502 older hip fracture patients included in the study, 
281 were female (55.98%) and 221 were male (44.02%). 
The ages of 287 (65.17%) patients ranged between 65 and 
80 years old, and 215 (42.83%) patients were >80 years old. 
The patients’ educational background included primary 
school or below in 301 cases (59.96%), middle school/high 
school in 150 cases (29.88%), and junior college or above 
in 51 cases (10.16%). In 93 cases (18.53%), the patients 
had self-funded their treatment, while in the remaining 
409 cases (81.47%), the patients’ treatment was covered by 
medical insurances or public health services. The duration 
of bed rest was 1–3 days in 110 patients (21.91%), 4–7 
days in 145 patients (28.88%), and 8 days and above in 
247 patients (49.20%). The length of hospital stay ranged 
from 1 to 7 days in 74 patients (14.74%), 8–14 days in 212 
patients (42.23%), and 15 days and above in 216 patients 
(43.03%). Femoral neck fractures and intertrochanteric 
fractures accounted for 298 (59.36%) and 204 (40.64%) 
of the hip fracture cases, respectively. The CCI score was 
0–2 points in 79 cases (15.74%), 3–4 points in 185 cases 
(36.85%), and 5 points and above in 238 cases (47.41%). 

Incidences of complications caused by prolonged bed rest

During hospitalization, 98 of the 502 patients (19.52%) 
experienced at least 1 common complication; these included 
acute cerebral infarction (n=15, 2.99%), pressure injury 

(n=25, 4.98%), deep vein thrombosis of the lower limbs 
(n=14, 2.79%), pulmonary infections (n=84, 16.73%), 
and urinary tract infections (n=30, 5.98%). The age, 
hospitalization billing type, days of bed rest, days of hospital 
stay, and CCI score significantly differed between patients 
who experienced the common post-operative complications 
of prolonged bed rest and those who experienced none of 
these complications (Table 1). 

Correlation between common postoperative complications 
of prolonged bed rest and QoL in hospitalized elderly hip 
fracture patients

Univariate analysis showed that the score of each dimension 
in EQ-5D was significantly lower in patients with post-
operative complications than in those without post-
operative complications after discharge. In issue(s) with 
mobility, there were 105 (25.99%) patients had mild to 
moderate mobility impairment and 16 (3.96%) patients 
had severe in the group without complications, while there 
were 33 (33.67%) patients with mild to moderate mobility 
impairment and 26 (26.53%) patients had severe in the 
complication group (P<0.000). In issue(s) with self-care, 
there were 109 (26.98%) patients had mild to moderate self-
care difficulties and 32 (7.92%) patients had severe in the 
group without complications, while there were 33 (33.67%) 
patients with mild to moderate self-care difficulties and 27 
(27.55%) patients with severe in the complication group 
(P<0.000). In issue(s) with usual activities, there were 137 
(33.91%) patients had mild to moderate difficulties in 
usual activities and 29 (7.18%) patients had severe in the 
group without complications, while there were 38 (38.78%) 
patients with mild to moderate difficulties in usual activities 
and 27 (27.55%) patients had severe in the complication 
group (P<0.000). In issue(s) with pain/discomfort, there 
were 60 (14.85%) patients had mild to moderate pain/
discomfort and 5 (1.24%) patients had severe in the group 
without complications, while there were 17 (17.35%) 
patients with mild to moderate pain/discomfort and 18 
(18.37%) patients had severe in the complication group 
(P<0.000). In issue(s) with anxiety/depression, there were 57 
(14.11%) patients had mild to moderate anxiety/depression 
and 4 (0.99%) patients had severe in the group without 
complications, while there were 24 (24.49%) patients with 
mild to moderate anxiety/depression and 6 (1.49%) patients 
had severe in the complication group (P<0.000) (Table 2). 
Multivariate regression analysis was then performed with 
the scores of each dimension of EQ-5D as the dependent 
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Table 1 Basic information of the hospitalized elderly patients with hip fractures and incidences of complications associated with prolonged bed 
rest

Item
Patients without post-operative 

complications (n=404)
Patients with post-operative 

complications (n=98)
P value

Gender 0.974

Female 226 (55.94) 55 (56.12)

Male 178 (44.06) 43 (43.88)

Age (years) 0.001

65–80 245 (60.64) 42 (42.86)

>80 159 (39.36) 56 (57.14)

Education background 0.998

Primary school and below 242 (59.90) 59 (60.20)

Middle/high school 121 (29.95) 29 (29.59)

Junior college or higher 41 (10.15) 10 (10.20)

Hospitalization billing type 0.047

Self-funded 68 (16.83) 25 (25.51)

Medical insurance or public health services 336 (83.17) 73 (74.49)

Days of bed rest (d) 0.000

1–3 101 (25.00) 9 (9.18)

4–7 121 (29.95) 24 (24.49)

≥8 182 (45.05) 65 (66.33)

Duration of hospital stay (d) 0.000

1–7 68 (16.83) 6 (6.12)

8–14 186 (46.04) 26 (26.53)

≥15 150 (37.13) 66 (67.35)

Types of hip fracture 0.968

Femoral neck fracture 240 (59.41) 58 (59.18)

Intertrochanteric fracture 164 (40.59) 40 (40.82)

Charlson Comorbidity Index (CCI) score (points) 0.044

0–2 69 (17.08) 10 (10.20)

3–4 154 (38.12) 31 (31.63)

≥5 181 (44.80) 57 (58.16)

variables and the factors including age, gender, education 
background, days of bed rest, days of hospital stay, and 
post-operative complications as independent variables. 
The results of variable assignment in the multivariate 
regression analysis are shown in Table 3. It Acute cerebral 
infarction (mobility: OR =3.165, CI: 1.938–7.025, P<0.000; 

self-care: OR=3.228, CI: 2.334–7.389, P<0.000; usual 
activities: OR =3.667, CI: 2.801–7.653, P<0.000; pain/
discomfort: OR =2.875, CI: 1.638–6.374, P=0.018, and 
anxiety/depression: OR =2.621, CI: 1.528–6.013, P=0.028), 
pressure injury (mobility: OR =1.546, CI: 1.012–4.327, 
P<0.000; self-care: OR =1.437, CI: 1.005–4.126, P<0.000; 
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Table 2 Scores of five dimensions in EuroQoL 5-Dimension (EQ-5D) in hospitalized elderly patients with hip fractures (n=502, %)

Dimension
Patients without post-operative 

complications (n=404)
Patients with post-operative complications 

(n=98)
P value

Issue(s) with mobility <0.000

None 283 (70.05) 39 (39.80)

Mild to moderate 105 (25.99) 33 (33.67)

Severe 16 (3.96) 26 (26.53)

Issue(s) with self-care <0.000

None 263 (65.10) 38 (38.78)

Mild to moderate 109 (26.98) 33 (33.67)

Severe 32 (7.92) 27 (27.55)

Issue(s) with usual activities <0.000

None 238 (58.91) 33 (33.67)

Mild to moderate 137 (33.91) 38 (38.78)

Severe 29 (7.18) 27 (27.55)

Pain/discomfort <0.000

None 339 (83.91) 63 (64.29)

Mild to moderate 60 (14.85) 17 (17.35)

Severe 5 (1.24) 18 (18.37)

Anxiety/depression <0.000

None 343 (84.90) 68 (69.39)

Mild to moderate 57 (14.11) 24 (24.49)

Severe 4 (0.99) 6 (1.49)

usual activities: OR =1.602, CI: 1.124–4.876, P<0.000; pain/
discomfort: OR =0.781, CI: 0.485–1.321, P=0.063, and 
anxiety/depression: OR =0.756, CI: 0.461–1.258, P=0.097), 
deep vein thrombosis of the lower limbs (mobility: OR 
=1.614, CI: 1.143–4.671, P<0.000; self-care: OR =1.567, 
CI: 1.120–4.256, P<0.000; usual activities: OR =1.723, CI: 
1.253–5.019, P<0.000; pain/discomfort: OR =0.683, CI: 
0.309–1.425, P=0.102, and anxiety/depression: OR =0.501, 
CI: 0.233–1.081, P=0.738), and pulmonary infections 
(mobility: OR =5.091, CI: 3.282–7.814, P<0.000; self-care: 
OR =4.356, CI: 2.157–6.781, P<0.000; usual activities: OR 
=4.790, CI: 2.570–7.135, P<0.000; pain/discomfort: OR 
=5.872, CI: 4.036–8.866, P<0.000, and anxiety/depression: 
OR =5.323, CI: 3.759–8.264, P<0.000) were found to 
potentially affect QoL for older patients with hip fractures 
after discharge, while urinary tract infection (mobility: OR 
=0.835, CI: 0.537–1.438, P=0.124; self-care: OR =0.824, 

CI: 0.516–1.398, P=0.078; usual activities: OR =0.862, CI: 
0.613–1.583, P=0.091; pain/discomfort: OR =0.811, CI: 
0.497–1.264, P=0.111, and anxiety/depression: OR =0.897, 
CI: 0.649–1.793, P=0.083) had no effect (Table 4).

Discussion

The incidences of postoperative complications of prolonged 
bed rest are high in older patients with hip fractures

Surgical treatment can promote fracture healing and 
shorten the disease course for elderly hip fracture patients; 
however, due to limited mobility in the postoperative stage, 
patients are required to stay in bed for a long period of 
time, and consequently, the risks of various complications 
are remarkably increased (13). Ryan et al. (14) found that a 
longer period of bed rest before surgery was associated with 
longer hospital stay and higher risk of pressure injury, deep 
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Table 3 Variable assignment in the multivariate regression analysis

Variables Assignment

Acute cerebral infarction No =0; yes =1

Pressure injury No =0; yes =1

Deep vein thrombosis of lower limbs No =0; yes =1

Pulmonary infection No =0; yes =1

Urinary tract infection No =0; yes =1

Patients with post-operative complications No =0; yes =1

Gender Female = 0; male =1

Age 65~=0; >80=1

Educational background Primary school and below =0; middle school/high school =1; junior college or above =2

Hospitalization billing type Self-funded =0; medical insurances or public health services =1

Days of bed rest (d) 1~=0; 4~=1; ≥8=2

Duration of hospital stay (d) 1~=0; 8~=1; ≥15=2

Types of hip fracture Femoral neck fracture = 0; intertrochanteric fracture = 2

Charlson Comorbidity Index (CCI) score (points) 0~=0; 3~=1; ≥5=2

vein thrombosis of the lower limbs, and lung infections. 
In our current study, the incidence of post-operative 
complications of prolonged bed rest was high in hospitalized 
elderly hip fracture patients (19.52%), especially the 
incidence of pulmonary infection (16.73%), which was 
similar to the finding of Del Toro et al. (15). Lung infections 
in older patients with hip fractures may be attributed to a 
variety of factors including multiple underlying diseases, 
low immunity, impaired cough reflex, decreased sputum 
for expelling, poor resistance to pathogenic bacteria, and 
aspiration of gastric contents (16-18). The occurrence 
of deep vein thrombosis in the lower limbs is related to 
venous vessel wall impairment and hypercoagulation (19). 
In serious cases, the thrombi may break off and travel 
through the bloodstream to the lungs, resulting in a highly 
fatal pulmonary embolism. One previous study reported 
that the incidence of deep vein thrombosis in the lower 
extremities was as high as 50% in hip fracture patients (9). 
In the current study, the incidence of deep vein thrombosis 
in the lower extremities was 2.79%, which was strikingly 
lower than that reported by Geerts et al., and may be 
explained by differences in the sample size, treatment, 
and research population. Postoperative pressure injury 
in elderly hip fracture patients may be related to limited 
limb mobility, pain, and psychological factors. Studies have 
shown that the incidence of perioperative pressure injury 

in patients with hip fractures ranged from 10.0% to 22.7% 
(20,21), which was significantly higher than the 4.98% 
observed in our current study. Reasons for this difference 
may be attributed to differences in the quality of care in 
various hospitals and the research population. Cerebral 
infarction and urinary tract infection are two other bed rest-
associated complications commonly experienced by elderly 
patients with hip fractures. Postoperative stress may be 
the cause of acute cerebral infarction. Indwelling catheter 
can cause damage to the urethral mucosa. In addition, the 
patient’s postoperative immune function declines and the 
urethral mucosa’s defense ability decreases, which may be 
the cause of urinary tract infection. In our current study 
the incidences of cerebral infarction and urinary tract 
infection were 2.99% and 5.98%, respectively. Therefore, 
complications from being bedridden are quite common in 
elderly patients with hip fractures.

In our current study, a large proportion of elderly patients 
with hip fracture were also shown to experience problems 
with mobility, self-care, and performing usual activities, which 
was consistent with previous research (22). The incidence of 
postoperative anxiety or depression was 18.13% in elderly 
patients with hip fracture, which suggests that hip fracture 
patients may encounter psychological problems in addition to 
the more visible severe physical dysfunction. Zhang et al. (6) 
implemented early activity interventions in older patients with 
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Table 4 Scores of five dimensions in EuroQoL 5-Dimension (EQ-5D) in hospitalized elderly patients with hip fractures (n=502)

Dimension
Patients with post-

operative complications
Acute cerebral 

infarction
Pressure  

injury
Deep vein thrombosis 

of lower limbs
Pulmonary  
infection

Urinary tract 
infection

Mobility

OR 2.315 3.165 1.546 1.614 5.091 0.835

CI 1.203–6.778 1.938–7.025 1.012–4.327 1.143–4.671 3.282–7.814 0.537–1.438

P value <0.000 <0.000 <0.000 <0.000 <0.000 0.124

Self-care

OR 2.072 3.228 1.437 1.567 4.356 0.824

CI 1.187–6.312 2.334–7.389 1.005–4.126 1.120–4.256 2.157–6.781 0.516–1.398

P value <0.000 <0.000 <0.000 <0.000 <0.000 0.078

Usual activities

OR 2.336 3.667 1.602 1.723 4.790 0.862

CI 1.587–7.038 2.801–7.653 1.124–4.876 1.253–5.019 2.570–7.135 0.613–1.583

P value <0.000 <0.000 <0.000 <0.000 <0.000 0.091

Pain/discomfort

OR 1.984 2.875 0.781 0.683 5.872 0.811

CI 1.032–5.762 1.638–6.374 0.485–1.321 0.309–1.425 4.036–8.866 0.497–1.264

P value 0.001 0.018 0.063 0.102 <0.000 0.111

Anxiety/depression

OR 1.875 2.621 0.756 0.501 5.323 0.897

CI 1.015–5.538 1.528–6.013 0.461–1.258 0.233–1.081 3.759–8.264 0.649–1.793

P value 0.012 0.028 0.097 0.738 <0.000 0.083

hip fractures; these effectively shortened the length of hospital 
stay and improved the QoL, suggesting clinical nursing 
staff should promptly screen high-risk patients and take 
comprehensive nursing measures to ensure early intervention 
with their activities.

Hospitalized elderly hip fracture patients experiencing 
common complications of prolonged bed rest had lower QoL 
after discharge

Univariate analysis showed that the score of each dimension 
in EQ-5D was significantly lower in patients who had post-
operative complications than in those who had no post-
operative complications after discharge. For older hip 
fracture patients who experience complications such as acute 
cerebral infarction, pressure injury, and/or lung infection, 
the same problem(s) may persist after discharge, resulting in 

a continuous adverse effect on the patient’s health status. As 
shown in our current study, elderly patients with hip fractures 
who had suffered from complications of prolonged bed rest had 
longer bed rest, longer hospital stays, and more comorbidities; 
accordingly, they were more likely to have problems in daily 
activities and self-care and thus have a lower QoL.

Four common complications of prolonged bed rest (acute 
cerebral infarction, pressure injury, deep vein thrombosis of 
the lower limbs, and pulmonary infections) were identified 
by multiple regression analysis to potentially affect the QoL 
of elderly patients with hip fractures after discharge. Among 
the patients who experienced these complications, those with 
pulmonary infections scored lowest across all dimensions of 
EQ-5D. Previous studies (5,7) have shown that pulmonary 
infection is an independent risk factor of dysfunction and death 
after discharge. Our current analysis also revealed that all of the 
dimensions of QoL were negatively affected in patients with 
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lung infections. In fact, patients with lung infections often have 
more severe conditions; lung infections can impair the immune 
system, leading to a decline in the physiological function 
of the body; and finally, lung infections can increase the 
physical and mental burden on patients. As a result, the QoL 
of these patients declines. Some foreign studies (23,24) have 
demonstrated that acute cerebral infarction, pressure injury, 
and deep vein thrombosis in the lower limbs were the risk 
factors for death in elderly patients with hip fractures. Medical 
personnel play a crucial role in preventing complications 
such as pulmonary infection, pressure injury, acute cerebral 
infarction, and deep vein thrombosis of the lower limbs. They 
should make effective interventions to reduce the incidence of 
complications for older patients with hip fractures. After the 
operation, instruct the patients to carry out cough training, 
lung function exercise and lower limb function exercise, assist 
the patient to eat in the correct posture, get out of bed in 
a special posture and correct the bad posture, and perform 
functional exercise as soon as possible, which may prevent the 
occurrence of bed-complications.

Conclusions

Elderly hip fracture patients who experience common 
complications associated with prolonged bed rest have 
poor QoL after discharge. Therefore, medical personnel 
should take effective measures to prevent and treat these 
complications, such as deep vein thrombosis of the lower 
limbs and pulmonary infections, during the patients’ stay 
at hospital. By doing this, the recovery of these patients’ 
physical and mental health can be effectively promoted and 
the impact of the condition on their QoL can be reduced.
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