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Survival and Functional Outcomes after Hip Fracture among 
Nursing Home Residents

Following the implementation of a long-term care insurance system for the elderly in 
Korea, many nursing homes have been established and many more patients than ever 
before have been living at nursing homes. Despite the fact that this is a high-risk group 
vulnerable to hip fractures, no study has yet been conducted in Korea on hip fracture 
incidence rates and prognoses among patients residing at nursing homes. We recently 
studied 46 cases of hip fracture in nursing homes; more specifically, we investigated the 
most common conditions under which fractures occur, and examined the degree of 
recovery of ambulatory ability and the mortality within 1 yr. Among those who had 
survived after 1 yr, the number of non-functional ambulators increased from 8 hips before 
hip fracture to 19 hips at final post-fracture follow-up. These individuals showed poor 
recovery of ambulatory ability, and the number who died within one year was 11 (23.9%), 
a rate not significantly different from that among community-dwelling individuals. It was 
evident that hip-joint-fracture nursing home residents survived for similar periods of time 
as did those dwelling in the community, though under much more uncomfortable 
conditions. The main highlight of this report is that it is the first from Korea on nursing 
home residents’ ambulatory recovery and one-year mortality after hip fracture. The authors 
believe that, beginning with the present study, the government should collect and 
evaluate the number of hips fractured at nursing facilities in order to formulate criteria 
that will help to enable all patients to select safer and better-quality nursing facilities for 
themselves or their family members.
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INTRODUCTION

The increasingly rapid transition to an aging and aged society, 
as marked by increased numbers of elderly due to prolonged 
average life spans, is now a global phenomenon, and Korea cer-
tainly is no exception in this regard. As a principal component 
of the necessary establishment of comprehensive elderly per-
sons’ health and welfare policies in Korea, from July 2008, a long-
term care insurance system has covered those who are rated as 
requiring long-term care (1). These individuals are persons aged 
at least 65 yr or those aged less than 65 yr but who for some rea-
son cannot perform activities of daily living alone for more than 
six months due to conditions such as dementia and cerebro-
vascular diseases. These people are at very high risk of falls due 
to pain from chronic diseases, reduced lower-extremity muscle 
strength, and joint system diseases, along with the progression 
of physiological aging (2,3). Since the number of elderly per-
sons living in nursing homes has recently increased, studies are 
needed on falls of patients with a relatively high fall risk, partic-
ularly those involving hip fractures, from which high mortality 
and low rates of recovery of the capacity for activity can be ex-

pected (4). However, neither has related information been col-
lected nor have related studies been conducted in Korea. 
 Therefore, the authors conducted the present study to exam-
ine the risk factors for hip fracture, the degree of recovery of the 
capacity for activity, and the mortality rates among those with 
hip fractures occurring in nursing homes.

MATERIALS AND METHODS

Subjects 
The present study was conducted with 46 patients who had suf-
fered a hip fracture (46 accidents, 1.25% of residents, 15.4% of 
fall-accident victims) among 299 patients who had experienced 
a fall accident (371 accidents, 7.6% of residents) out of a total of 
3,949 residents who had been admitted to one of five nursing 
homes between August 24, 2008 and January 31, 2014. The mean 
age of the patients was 82.7 yr (66-94 yr), and there were 28 males 
and 18 females. To examine differences in hip-joint-fracture 
risk factors, the rate of recovery of the capacity for activity after 
fracture and mortality rates, a nursing home residents (NHR) 
group was compared with community-dwelling individuals 
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(CDI), a control group of the same number of subjects. 
 Fractures were divided into femoral neck fractures and inter-
trochanteric fractures according to location; and fracture types 
were subdivided using the Garden classification (5) and the AO 
classification (the Association for Osteosynthesis/Orthopaedic 
Trauma Association [AO/OTA] classification). The NHR group 
comprised 21 left hips with a fracture and 25 right hips with a 
fracture; among them all, 14 hips (30.4%) involved a femoral 
neck fracture and 32 (69.6%), an intertrochanteric fracture. In 
the subdivision by fracture type, Garden classification (5) type 3 
was the most frequently occurring (10 hips) among the femoral 
neck fractures, while AO classification type 2 was the most fre-
quent (22 hips) among the intertrochanteric fractures (Table 1). 
Radiologic measurement and evaluation for fracture classifica-
tion were conducted by two orthopedic surgeons based on an-
tero-posterior and lateral radiographs of the hip joint. Kappa 
coefficient tests were applied to measure the intra-observer (K1) 
and inter-observer (K2) reliability of the two observers; both 
sets of results were shown to be at reliable levels (K1 = 0.88, 
K2 = 0.81). Seven patients (15.2%) in the NHR group did not 
undergo surgery. These hips included one wherein surgery was 
not possible due to health condition, and six in which surgery 
was not performed owing to the family’s refusal. In the CDI 
group, one patient, for health reasons, did not undergo surgery 
(P = 0.026). The surgery waiting time in the NHR group’s 39 
hips in which surgical treatment was performed was not longer 
than one week in most hips (36 hips). Among the surgical meth-
ods, proximal femoral nailing was the most frequent, in 21 hips, 
and anesthesia was administered by general anesthesia in 23 
hips and by spinal anesthesia in 16. The mean hospitalization 
period was 34.3 days (minimum 7 days, maximum 104 days); 
patients for whom the hospitalization period was 30 days or 
longer were the most common (16 hips). The surgery waiting 
time, surgical method, and hospitalization period within the 
NHR group were not significantly different than in the CDI group 
(Table 1). 
 The degree of capacity for activity before hip fracture and at 
final post-fracture follow-up was classified into three levels. Lev-
el 1 was defined as cases wherein the patient could perform ac-
tivities alone or use walking-assistance tools (cane, walker) with-
out being helped by others (independent ambulator); level 2 
were cases in which the patient could perform activities only 
when helped by others (dependent ambulator); level 3 cases 
were those in which the patient could not conduct any activi-
ties other than moving in a wheelchair or resting in bed (non-
functional ambulator). The capacity for activity and death were 
evaluated by retrospectively collecting information from hospi-
tal records, nursing home records, and phone calls to patients 
or their lineal family members. When information could not be 
easily obtained from patients or their lineal family members or 
patients could not be contacted in the process of the survey, 

Table 1. Demographic data on the nursing home residents (NHR) and community-
dwelling individuals (CDI) group 

Parameters NHR group CDI group P value

Number of patients 46 46
Male/Female 28/18 28/18
Right/Left 25/21 24/22 0.834
Number of patients 46 46
Conservative treatment 7 1 0.026
Cause of conservative treatment
   Medical problem
   Refused operation

1
6

1
0

Operative treatment 39 45
Operation day
  < 7 days after fracture
  > 7 days after fracture

36
3

38
7

0.267

Anesthesia
   General
   Spinal

23
16

28
17

0.761

Type of operation
Internal fixation
   Cannulated screw
   Sliding hip system
   Proximal nail system

1
6

21

2
5

20

0.633

Arthroplasty
   Hemiarthroplasty 11 18
Hospital stay (day)
  < 14
   15-30
  > 30

9
14
16

4
19
22

0.200

Age (yr) average (minimum-maximum)
   60-69
   70-79
   80-89
  > 90

82.7 (66-94)
3

10
31
2

81.7 (61-89)
2

11
33
0

0.534

0.511

ASA score
   0
   1
   2
   3
   4

9
2

11
15
9

8
0

16
16
6

0.460

BMI (kg/m2)
   Grade 1 ( < 18.5)
   Grade 2 (18.5-22.9)
   Grade 3 ( > 23)

18
19
9

4
25
17

0.002

Diagnosis
   Femoral neck fracture
   Intertrochanteric fracture

14
32

19
27

0.277

Ambulation status
   Grade 1
   Grade 2
   Grade 3

16
22
8

29
17
0

0.002

Comorbidity
   Heart disease
   Diabetes mellitus
   Hypertension
   Cerebrovascular disease
   Pulmonary disease
   Parkinson’s disease
   Dementia

13
13
29
20
14
5

27

11
16
27
11
20
0
3

0.635
0.501
0.669
0.047
0.195
0.021
0.000

Number of medical comorbidities
   0
   1
   2
   3
   4

6
13
10
12
5

8
9

13
14
2

0.584

ASA, American Society of Anesthesiologists (score for physical status before surgery); 
BMI, body mass index.
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contact information could be obtained with the help of govern-
ment offices in order to determine accurately whether the pa-
tients had died or not and, in cases of death, when the death 
had occurred. 

Analysis of external factors related to hip fracture patients 
in nursing homes
The period of time from the date of admission to the nursing 
home and the date of injury, along with the season and time of 
injury of each patient, were examined. The seasons of injury 
were divided into March through May (spring), June through 
August (summer), September through November (autumn), 
and December through February (winter); the time of injury 
was divided into three-hour intervals except for the period from 
24:00 to 06:00, which was established as a single time period 
(sleeping time).

Analysis of internal factors related to NHR and CDI
Age, weight, height, body mass index (BMI), the capacity for ac-
tivity before injury, and any comorbidity possibly influencing 
patients’ falls were examined. Comorbidity was evaluated by 
determining whether the fracture was accompanied by any lung 
disease, cerebrovascular disease, cardiovascular disorder, hy-
pertension, diabetes, Parkinson’s disease, or dementia.

Evaluation of recovery of capacity for activity of NHR and 
CDI
Considering the typical characteristics of patients admitted to 
nursing homes, it was thought important to examine the state 
of mobility immediately before death in cases where the patient 
died within a short period after hip fracture. Therefore, the ca-
pacity for activity at final follow-up was examined in all cases, 
and patients who survived for at least one year underwent ad-
ditional analysis. Changes in the capacity for activity were di-
vided into maintenance, minor decline (one-level decline), and 
major decline (from independent ambulation to non-function-
al ambulation) so as to examine changes from before hip frac-
ture to the time of final follow-up. The associations between 
age, fracture type, and comorbidity possibly affecting recovery 
of either capacity for activity or capacity for activity prior to hip 
fracture were examined. 

Analysis of rates of death of NHR and CDI within one year
Those who died within one year of hip fracture were analyzed. 
Patients’ age, BMI, comorbidity, number of accompanying dis-
eases, whether the patient had dementia or not, fracture type, 
whether the patient underwent surgery or not, and changes in 
the capacity for activity that were considered to have possibly 
influenced death were examined. For comparison of mortality 
rates between the NHR group and the CDI group, survival anal-
yses were conducted. 

Analysis of disputes raised after occurrence of hip fracture 
in nursing homes 
The kinds and contents of disputes occurring between patients 
or their family and nursing homes after the occurrence of hip 
fracture were examined. The kinds of disputes and resolution 
processes were analyzed based on public-record documents 
and insurance-related documents kept in the nursing homes.

Statistical analysis
A control group (CDI) was organized by selecting a group with 
the smallest difference in age, specifically by repeating propen-
sity-score matching processes (matched-pair analysis performed 
100 times) with patients selected based on age (at least 65 yr 
old) and gender from those who visited the emergency room of 
this hospital due to hip fracture while living at home (excluding 
pathological fractures and bilateral fractures). Kaplan-Meier 
survival analyses were conducted using death within one year 
as the end point as well as Student’s t tests and chi-square tests 
for comparisons between the two groups and comparisons be-
tween the dead and survivors within each group. For the NHR 
group, factors that were considered to have affected the capaci-
ty for activity and death within one year were analyzed by logis-
tic regression using SPSS 18.0 (Chicago, IL, USA). Differences 
wherein the P value was smaller than 0.05 were considered to 
be statistically significant.

Ethics statement
The design and protocol of this retrospective study were approv-
ed by the institutional review board of Gwangju Veterans Hos-
pital (GJVH-IRB No. 2014-6-2). All patients were informed that 
their medical data could be used in a scientific study and pro-
vided their consent. 

RESULTS

Analysis of external factors related to nursing home hip 
fracture patients
The mean period of time from the date of admission to the 
nursing home to the date of fracture was 484.2 days (minimum 
2 days, maximum 1,925 days). Fractures occurred the most fre-
quently (14 hips; 30.4%) during the period between six months 
and 12 months after admission. The classification of fracture by 
season revealed that fractures occurred the most frequently (17 
hips; 36.9%) between December and February. With regard to 
the time of injury, fractures occurred the most frequently (11 
hips; 24%) between 24:00 and 06:00; the incidence rate was 
highest (22 hips; 47.9%) between 21:00 and 09:00, the time con-
sidered to correspond most closely to the sleeping period (Ta-
ble 2). 
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Analysis of internal factors related to nursing home hip 
fracture patients
Among the patients, males and females had fractures that in-
volved 28 and 18 hips, respectively. The mean age was 82.7 yr 
(minimum 66 yr, maximum 94 yr), and those in their 80s were 
the largest in number at 31 cases. The mean BMI was 19.9 kg/
m2 (minimum 15.7 kg/m2, maximum 32 kg/m2). The BMIs were 
divided into three levels for the analysis (level 1, lower than 18.5; 
level 2, 18.5-22.9; level 3, 23 or higher): 18 hips were at level 1, 
19 at level 2, and 3 at level 3. According to the evaluation of the 
capacity for activity before hip fracture, dependent ambulators 
were the largest in number, at 22 cases. Of the total 46 cases, 27 
were dementia patients; among the other accompanying dis-
eases, hypertension was shown to be the most common (29 cas-
es) (Table 1). 

Comparative analysis of hip-joint-fracture risk factors and 
fracture types in NHR and CDI 
In both groups, intertrochanteric fractures occurred more fre-
quently than other types of fractures; and there was no signifi-
cant difference in fracture types between the two groups. The 
NHR group showed significantly lower BMIs (P = 0.002) and 
capacity for activity before hip fracture (P = 0.002) as well as sig-
nificantly more cases of cerebrovascular disease, Parkinson’s 
disease, and dementia. The cases wherein the number of accom-
panying internal-medicine diseases was 3 or larger (P = 0.828) 
and those in a high-risk group with an ASA score for physical 
status before surgery of 3 or more (P = 0.460) were larger in the 
NHR group, though the differences were not statistically signifi-
cant (Table 1).

Evaluation of capacity for activity of all NHR and CDI
Among the 46 subject patients in the NHR group, the level of ca-
pacity for activity was maintained in 23 patients, dropped by one 
level in 19, and dropped by two levels in four. In the CDI group, 
the levels were maintained in 31, dropped by one level in 13, and 
dropped by two levels in two. The differences between the two 
groups were not statistically significant (P = 0.226). However, the 
number of non-functional ambulators increased by 7 in the CDI 
group and by 17 in the NHR group, reflecting significant declines 
in the capacity for activity (P = 0.000) (Table 3). Logistic regres-
sion analyses were conducted at final follow-up in order to de-
termine and analyze the factors affecting such declines. Based 
on the results of the analyses, it was concluded that hypertension 
(P = 0.075, odds ratio, 2.176) or multiple accompanying diseases 
(P = 0.083, odds ratio, 1.687) could affect the declines, though 
their effects were not statistically significant (Table 4).

Table 2. External factors related to nursing home residents’ hip fractures (n = 46)

Parameters No. patients Proportion (%)

Nursing home stay prior to fracture (month)
  < 3
   3-6
   6-12
   12-18
   18-24
   24-36
  > 36

  9
  2
14
  7
  3
  5
  6

20.0
4.3

30.4
15.2
6.5

10.9
13.1

Season at time of injury
   Spring (March-May)
   Summer (June-August)
   Autumn (September-November) 
   Winter (December-February)

10
12
  7
17

21.7
26.1
15.2
39.9

Time of day of injury
   Midnight-6 a.m.
   6 a.m.-9 a.m.
   9 a.m.-midday
   Midday-3 p.m.
   3 p.m.-6 p.m.
   6 p.m.-9 p.m.
   9 p.m.-midnight

11
  7
  8
  3
  5
  8
  4

24.0
15.2
17.4
6.5

10.9
17.4
8.7

Table 3. Comparison of capacity for activity at time of final follow-up among the 
nursing home residents (NHR) and community-dwelling individuals (CDI) group

Parameters
NHR group 
(n = 46)

CDI group 
(n = 46)

P value

Pre-fracture ambulation status
   Grade 1
   Grade 2
   Grade 3

16
22
  8

29
17
  0

0.002

Last follow-up ambulation status
   Grade 1
   Grade 2
   Grade 3

  6
15
25

19
20
  7

0.000

Change in ambulation ability
   Maintenance
   Minor decline
   Major decline

23
19
  4

31
13
  2

0.226

Table 4. Comparison of external factors at time of final follow-up among the nursing 
home residents (NHR) (n = 35) and community-dwelling individuals (CDI) (n = 36) 
group

Parameters P value Odds ratio

Age 0.455 1.028
BMI (kg/m2) 0.848 1.058
Diabetes mellitus 0.656 1.227
Hypertension 0.075 2.176
Cardiovascular disease 0.164 2.035
Cerebrovascular disease 0.211 1.782
Pulmonary disease 0.675 0.832
Parkinson's disease 0.393 0.449
Dementia 0.468 0.772
Comorbidity number 0.083 0.728
ASA score 0.884 0.978
Fracture type 0.380 1.455
Operation or not 0.603 1.471
Pre-fracture ambulation status 0.125 1.701

BMI, body mass index; ASA, American Society of Anesthesiologists (score for physical 
status before surgery).
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Evaluation of capacity for activity of those among NHR 
and CDI who survived for at least one year
Among the patients in the NHR group, 35 survived for at least 
one year after hip fracture, while the capacity for activity was 
maintained at final follow-up in 19, declined by one level in 15, 
and declined by two levels in one case. In the CDI group, 36 sur-
vived for at least one year after hip fracture in the CDI group, 
while the capacity for activity was maintained at final follow-up 
in 23, declined by one level in 11, and declined by two levels in 
two (P = 0.518). The differences in these changes within the 
NHR group were not statistically significant. However, in the 
evaluation of the capacity for activity at the final follow-up, the 
NHR group showed significant declines (P = 0.002) as well as 
an increase of 11 in the number of non-functional ambulators, 
while the CDI group showed an increase of only 6. This signifi-
cant difference was attributed to the larger number of depen-
dent ambulators prior to hip fracture in the NHR group (P = 0.001) 

(Table 5). 
 The analysis of factors that could affect declines in the capac-
ity for activity in the NHR group indicated that the capacity for 
activity had significant effects (P = 0.041, odds ratio , 2.996) and 
that accompanying cerebrovascular diseases were highly likely 
to have effects, though this result was not significant (P = 0.12, 
odds ratio, 3.025) (Table 6).

Evaluation of mortality rates of NHR and CDI within one 
year of hip fracture
In the NHR group, 11 patients died within one year (23.9%), and 
among them, death occurred a mean of 161.1 days (minimum 
21 days, maximum 320 days) after hip fracture. The cumulative 
number of deceased patients by period was 3 within three mon-
ths, 7 within six months, and 11 within 12 months. In the CDI 
group, 10 (21.7%) died within one year after hip fracture; and 
among them, death occurred a mean of 127.4 days (minimum 
32 days, maximum 266 days) after hip fracture. The cumulative 
number of deceased patients by period was 4 within three mon-
ths, 7 within six months, and 10 within 12 months. Kaplan-Mei-
er survival analyses of the two groups showed no significant dif-
ferences between them (P = 0.842) (Fig. 1) (Table 7).
 According to the comparison between those who died within 
one year and those who survived (35 hips, 76.1%) in the NHR 
group, patients’ age, comorbidity, and fracture type had no re-
lationship with survival. However, although not statistically sig-
nificant, whether the patient underwent surgery or not (P = 0.097, 
odds ratio, 4.571) and a decline in the capacity for activity (P =  
0.07, odds ratio, 2.705) were considered highly likely to have a 
significant relationship. Additionally, logistic regression analy-

Fig. 1. Survival analysis of NHR and CDI group patients who died within one year of 
hip fracture.  

Su
rv

iv
al

s

Day
 0 500 1,000 1,500 2,000 2,500

1.0

0.8

0.6

0.4

0.2

0

P = 0.842

Nursing home residents (NHR)
Community dwelling individuals (CDI)
NHR-censored data
CDI-censored data

Table 5. Comparison of capacity for activity at time of final follow-up among patients 
who survived at least one year in the nursing home residents (NHR) and community-
dwelling individuals (CDI) group

Parameters
NHR group 
(n = 35)

CDI group 
(n = 36)

P value

Pre-fracture ambulation status
   Grade 1
   Grade 2
   Grade 3

11
16
  8

24
12
  0

0.001

Last follow-up ambulation status
   Grade 1
   Grade 2
   Grade 3

  5
11
19

15
15
  6

0.002

Change in ambulation ability
   Maintenance
   Minor decline
   Major decline

19
15
  1

23
11
  2

0.518

Table 6. Comparison of external factors at time of final follow-up among patients who 
survived at least one year in the nursing home residents (NHR) (n = 35) and commu-
nity-dwelling individuals (CDI) (n = 36) group

Parameters P value Odds ratio

Age 0.876 1.009
BMI (kg/m2) 0.227 0.583
Diabetes mellitus 0.748 0.786
Hypertension 0.983 0.985
Cardiovascular disease 0.782 0.800
Cerebrovascular disease 0.120 3.025
Pulmonary disease 0.929 1.071
Parkinson's disease 0.656 1.765
Dementia 0.435 1.714
Comorbidity number 0.659 0.887
ASA score 0.818 1.050
Fracture type 0.479 1.680
Operation or not 0.494 1.962
Pre-fracture ambulation status 0.041 2.996

BMI, body mass index; ASA, American Society of Anesthesiologists (score for physical 
status before surgery).
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ses of the risk of death within one year indicated that on the ba-
sis  on an odds value of 1, the risk of death of patients with hy-
pertension was approximately 2.6 times higher, and that of pa-
tients with cardiovascular diseases was approximately 2.8 times 
higher. There were three cases where the patient did not under-
go surgery but survived for at least one year. Of these, two were 
non-functional ambulators before fracture and Garden classifi-
cation type 1 and type 4 femoral neck fracture patients, respec-
tively, and the remaining single case was an independent am-
bulator before fracture who became a non-functional ambula-
tor after fracture (and had an AO classification type 2 intertro-
chanteric fracture) (Table 8). The three cases of postoperative 
infection that could have affected death within one year all oc-
curred in the NHR group (P = 0.078) (Table 7). Of these, two pa-
tients survived for at least one year after removal of artificial joints 
in the final surgery, though the remaining one patient who had 
undergone cement spacer insertion under a planned two-stage 
replacement died within one year. 

Analysis of disputes that were raised after occurrence of 
hip fractures at nursing homes 
Among the patients who had hip fractures that occurred in nurs-
ing homes, insurance companies that had contracts with nurs-
ing homes compensated patients and their family members in 
32 cases (69.6%). Patients’ family members raised civil com-
plaints or filed lawsuits against nursing homes in 41 cases. The 
contents of civil complaints (41 cases) and lawsuits (2 cases) 
overlapped in the evaluation, and among them, claims for nurs-
ing expenses during hip fracture treatment (37 cases) and com-
plaints about caregivers in nursing homes (27 cases) were the 
most frequent; there also were complaints about initial respons-
es to non-functional ambulators because fractures had been 
overlooked for several days (3 cases). In light of the fact that the 
civil complaints included many indicating that after hip frac-
ture, the patient could not be adequately treated at hospitals or 
at nursing homes (22 cases), the period after fracture and be-
fore being readmitted to a nursing home to start living there 

again (the period before nursing home readmission) was ex-
amined among patients who survived for at least one year. The 
period before readmission was classified into four levels: 7 days 
or less, 8-14 days, 15-28 days, and 28 days or more. Cases of 15-
28 days were the most frequent (11 patients). Patients who sur-
vived for at least one year were divided into those with at least 
one-level declines (“any decline”) in the capacity for activity 
and those with no decline, in order to determine whether the 
readmission period was related to a change (a decline in all 
cases) of any kind. Of the 35 patients who survived for at least 

Table 7. Comparison of rates of death between the nursing home residents (NHR) 
and community-dwelling individuals (CDI) groups

Parameters
No. of patients by group

P value
NHR CDI 

Cumulative number of deaths
  < 3 months
  < 6 months
  < 12 months

  3
  7
11

  4
  7
10

0.228

Cases of survival beyond 1 yr  35  36
Death within 1 yr  11  10 0.804
Cases of survival beyond 1 yr  

without surgery
  3   0

Fracture to death (days), average 
(minimum-maximum)

161.1 
(21-320)

127.4 
(32-266)

0.842

Deep infection   3   0 0.078

Table 8. Comparison between those who died within one year and those who sur-
vived for at least one year among patients in NHR group

Parameters
Death with-

in 1 yr 
(n = 11)

Survivals  
beyond 1 yr 

(n = 35)
P value

Odds  
ratio

Age (yr)
   60-69
   70-79
   80-89
  > 90 

1
2
8
0

  2
  8
23
  2

0.841 0.989

BMI (kg/m2)
  < 18.5
   18.5-22.9
  > 23

5
6
0

13
13
  9

0.193 1.959

Diabetes mellitus 3 10 0.934 1.067
Hypertension 5 24 0.173 2.618
Cardiovascular disease 5   8 0.155 2.812
Cerebrovascular disease 4 16 0.586 1.474
Parkinson’s disease 2   3 0.382 0.422
Pulmonary disease 5   9 0.221 0.415
Dementia 7 20 0.703 0.762
Comorbidity number
   0
   1
   2
   3
   4

1
3
3
3
1

  5
10
  7
  9
  4

0.839 1.059

ASA score
   0
   1
   2
   3
   4

3
0
4
4
0

11
  2
  5
  8
  9

0.649 0.902

Fracture type
   Neck
   Intertrochanteric

3
8

11
24

0.794 0.818

Conservative/operation 4/7 3/32 0.097 4.571
Pre-fracture ambulation status
   1
   2
   3

5
6
0

11
16
  8

0.137 2.267

Last follow-up ambulation status
   1
   2
   3

1
4
6

  5
11
19

0.824 0.896

Change in ambulation ability
   Maintenance
   Minor decline
   Major decline

4
4
3

19
15
  1

0.07 2.705

NHR, nursing home residents; BMI, body mass index; ASA, American Society of An-
esthesiologists (score for physical status before surgery).
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one year, 16 showed at least one-level declines along with sig-
nificantly shorter periods before readmission (P = 0.015). Addi-
tionally, logistic regression analyses indicated that the period 
before readmission was related to declines in the capacity for 
activity (P = 0.009, odds ratio, 7.277). 

DISCUSSION

Because most patients living in nursing homes are elderly, have 
comorbid conditions, and have inadequate ambulatory abili-
ties from reduced muscle strength, they are at high risk of falls. 
According to international research, hip fractures are known to 
be the most common type of falling accident in nursing homes 
(6). However, necessary information and studies related to this 
subject are lacking in Korea, which has motivated this study. 
 Out of the total 3,949 residents who had been admitted to 5 
different nursing homes, 299 residents (371 incidents) had fall-
ing accidents, and among them, 46 residents (46 incidents) suf-
fered hip fracture. These fractures accounted for 15.4% of the 
total fall accidents and 1.25% of the total residents. The inci-
dence of falling accidents in this study was lower than that of 
the previous study (7) conducted on elderly persons in nursing 
homes in Korea, which was reported to be 30.3%. The differ-
ence between the incidences was presumably because the pre-
vious study had surveyed the experience of falls without con-
sidering the fall severity, whereas the present study did not in-
clude light falls from the records of nursing homes. 
 In terms of evaluation of functional recovery after the hip frac-
ture, no standardized method has yet been established for eval-
uating the level of ambulatory ability as well as functional re-
covery based on differences in the fracture location, the treat-
ment method, and the time of evaluation; however, one study 
from outside Korea reported functional recovery in 41%-97% of 
cases (8), and a Korean study reported a diverse range of func-
tional recovery of 33%-68% (9,10). Considering the specificity of 
individual residents of nursing homes, that is, the fact that the 
residents walk mainly with the assistance of canes, walkers, or 
another person rather than independently, the authors classi-
fied the capacity of activity before and after hip fracture into 
three levels: independent ambulation, dependent ambulation, 
and non-functional ambulation. According to the retrospective 
evaluation of the pre-injury capacity of activity of the total 46 
residents, only 16 were independent ambulators, meaning that 
many patients had reduced ambulatory capacity, and 4 were 
non-functional ambulators who suffered hip fractures as they 
had fallen out of bed while another person had been changing 
the subject’s position or clothes. These findings emphasize that 
extra attention devoted to the basic nursing care of non-func-
tional ambulators living in nursing homes is needed. When the 
patients who survived for at least one year after hip fracture were 
analyzed, 6 out of the 11 patients who had been independent 

ambulators before the injury had become dependent or non-
functional ambulators, which implies that many patients (6 sub-
jects, 54.5%) who had been independent ambulators before hip 
fracture were unable to recover their prefracture ambulation 
ability. 
 Consequently, the authors conclude that when patients who 
had been able to function independently or move using walk-
ing aids without any assistance from others have suffered a hip 
fracture, greater attention towards both surgery and rehabilita-
tion treatment are necessary to help these patients recover pre-
fracture ambulation capabilities. Furthermore, examinations 
indicated that those who had limited ambulatory ability before 
hip fracture or those who had comorbid cerebrovascular dis-
ease showed a great decline in their ambulatory ability after hip 
fracture; thus, evaluation of patients’ basic daily activities in-
cluding the subjects’ ambulatory abilities as well as their medi-
cal conditions before the patients are admitted to the nursing 
home are necessary. The authors did not find that the most pro-
minent diseases of cognitive impairment such as Alzheimer’s 
disease and Parkinson’s disease had a statistically significant 
relationship with the decline of the patient’s functioning after 
hip fracture; however, since cognitive impairments greatly in-
terfere with the rehabilitation process after surgery and there-
fore may negatively affect the recovery (11), changes in cogni-
tive ability before and during admission should also be careful-
ly evaluated.
 The mortality rate within one year after hip fracture has been 
previously reported to be 10%-36% (12); however, Kim et al. (13) 
have recently reported that because earlier studies in Korea on 
the mortality rate were based only on the patients who had been 
under follow-up for a certain period of time, the actual mortali-
ty rate is expected to be much higher than reported, and that 
the actual mortality rate of patients aged 65 yr or more within 
one year of hip fracture was 28.8%. In the study investigating 
the mortality rate after hip fractures specifically occurring in 
nursing homes, Berry et al. (12) reported a high mortality rate 
of 150 patients (76.9%) during a mean follow-up period of 1.4 yr 
among 195 patients (153 females and 42 males).
 In particular, they reported that the mortality rate within one 
year after hip fracture was higher among males (53.3%) than fe-
males (35.6%) and that this could be due to the greater incidence 
of infection (15) and delirium (14) among male patients. In this 
study, 11 (23.9%) of the 46 patients died within one year after 
hip fracture, showing a lower mortality rate than that reported 
by Berry et al. (14) and similar results to previously known mor-
tality rates after hip fracture (12,13). These differences may have 
arisen because the study by Berry et al. (14) had been conduct-
ed in the United States, where medical insurance coverage is 
relatively more difficult to obtain than in Korea, where the pres-
ent study was conducted; however, because various factors such 
as the differences in the subject groups are related to the mortal-
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ity rates, further investigations must be undertaken in the future.
 To prevent falling accidents in nursing homes and hip frac-
tures from falls, important interventions include analyzing and 
changing the drugs or environmental factors that may cause 
falling accidents, as well as following an exercise therapy pro-
gram to strengthen the muscles of patients with a high risk of 
falling, and using a hip protector (16). Following the enactment 
of the Act on Long-Term Care Insurance for Senior Citizens (1) 
in July of 2008 in Korea, 121,774 patients have been living in ap-
proximately 2,500 nursing homes as of 2013 (17). To ensure ma-
nagement excellence in nursing homes, the Korean government 
conducts evaluations of nursing homes every 3 yr and runs an 
incentive program providing payment of differential benefits 
based on the evaluation results. However, what the authors dis-
covered in the process of research is that such evaluation is very 
formal and cannot sufficiently evaluate the quality of nursing 
homes. The current evaluation items (18) include determining 
patients with a high risk of falling in order to prevent falling ac-
cidents and checking facilities to prevent falls, recordkeeping of 
falling accidents, as well as checking insurance contracts for 
coverage of falling accidents.
 In reality, the number of falling accidents at a particular nurs-
ing home, the presence of fractures after injury, and the diag-
nosis and treatment process for the fractures are not included 
among the evaluation items; therefore, it is problematic that the 
evaluation cannot provide necessary information to enable pa-
tients and guardians to assess the quality of patient care and 
management of the nursing homes. Consequently, the authors 
concluded that the allocation of duties to personnel in the nurs-
ing homes, evaluation of their professional specialty, physical 
space for rehabilitation, and the presence of a patient advocacy 
program or environmental changes to prevent falls should also 
be included as important items in the evaluation of the stan-
dard practices of nursing homes conducted by the Korean gov-
ernment. Furthermore, in the third case among those included 
in this study, the patient suffered a hip fracture but did not re-
ceive immediate diagnosis and medical treatment. Because a 
previous study (19) reported that short-term mortality within 
30 days increases by 2.5 times if appropriate treatment is delayed 
by 4 days or more, evaluation regarding how nursing homes 
take measures immediately after a falling accident—in other 
words, whether there is a reporting system for the first detector 
of the fall, first aid steps to prevent additional damage, as well 
as a system and its manual for transfer to a medical institution 
for appropriate diagnosis and treatment—should also be con-
sidered important. 
 However, this study has limitations in that it has a small num-
ber of subjects. The reason is that although each nursing facility 
has records on falling accidents and hip fractures, it was diffi-
cult to recruit subjects because these data were not open to pub-
lic, and the nursing homes did not provide access to the data 

given their concern about any possible liability they may face. 
Despite these limitations, the significance of this study lies in 
the following factors: first, it has set a reference point to com-
pare each nursing facility in Korea by being the first to report an 
incidence of 1.25% of hip fractures in nursing homes in Korea. 
Second, it emphasizes important points that require further at-
tention in the management of patients by analyzing and report-
ing the risk factors of hip fractures such as time of admission 
and time of fall. Third, this study has been the first to report that 
following the occurrence of hip fracture in nursing homes, the 
mortality rate within one year is not significantly different from 
that outside nursing homes.
 When a hip fracture occurs in a nursing home, hip-related 
functionality deteriorates remarkably, leading to poorer quality 
of life for the remainder of the patient’s life, which is not differ-
ent from patients who suffer a hip fracture outside a nursing 
home; thus, when hip fracture occurs in nursing homes, the fa-
cility management should be more active in taking further steps 
toward correct diagnosis and treatment. Through this study, the 
authors have presented evidence to support that when the gov-
ernment conducts an assessment of nursing homes, they should 
include the incidence of falling accidents in the nursing homes 
and the resulting hip fractures that greatly affect ambulatory 
ability and mortality; not only is disclosing such information 
needed to guide nursing homes to perform extra care on pa-
tients, but systematic changes are also needed to allow users to 
have access to this information so that they can select good-qual-
ity nursing homes.
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