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Purpose: This study was performed to compare the: i) 1-year survival rate of patients with hip fractures, ii)
factors affecting mortality in patients with hip fractures, and iii) results of functional recovery at commissioned
hospitals (CH) and veterans hospitals (VH) to characterize the quality of care provided in the Korean
commissioned hospital system.
Materials and Methods: The study population consisted of 183 veteran patients (84 and 99 treated at a single
VH and 39 CH, respectively) who underwent hip fracture surgery between January 2010 and February 2015.
This study compared baseline characteristics (i.e., age, comorbidities, fracture types and surgical treatment
approaches) of the two groups vs. clinical outcomes, and evaluated the waiting time, length of hospital stay, total
medical expenses, mortality rate within one year, and functional recovery at last follow up.
Results: There were no significant differences in age, fracture types, comorbidities, ambulatory status before
fracture, waiting time, or length of hospital stay between the two groups, however, the total medical cost was
higher in the CH group (P=0.009). There was no significant difference in mortality within one year after hip
fracture (P=0.224) or functional recovery at last follow-up (P=0.463) between the two groups. 
Conclusion: The results of this study confirm that the Korean commissioned hospitals system is operating in
accordance with its purpose. However, further studies are needed to better characterize the medical expenses of
CHs vs. veterans hospitals.
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INTRODUCTION

The Korean population is aging faster than other developed
countries1). Hip fractures are one of the most serious nonfatal
injuries associated with falls in seniors, and are associated
with high mortality, severe health problems, and low quality
of life2-5). Korean veterans experiencing a hip fracture can
be treated at no cost to the patient at one of the 5 national
veterans hospitals (VH), however, due to travel limitations
of patients experiencing hip fractures, the 5 national VH
may be insufficient to treat all patients. To overcome this
unmet need, the Korea Veterans Health Service (KVHS)
implemented the commissioned hospital (CH) system in
1986. Specifically, the KVHS assigned several hospitals in
each province to offer full-cost coverage equivalent to VH
in order to prevent any delays in the treatment of veterans
suffering from injuries that render them incapable of traveling
long distances. Evaluating the efficiency of the CH system
can help ensure that veterans receive proper care and inform
any necessary revisions. Whereas comparative studies
on the treatment results between VH and CH have been
undertaken internationally6-11), similar studies specific to
Korea have not yet been conducted. We compared the 1-year
survival rates and other clinical outcomes of patients treated
for hip fractures at VH vs. CH to determine the operating
status of the CH system.

MATERIALS AND METHODS

The study population consisted of 183 veteran patients
who underwent hip fracture surgery; 84 patients were
treated at a single VH and 99 were treated across 39 CH
in the Honam region of South Korea, including a major
city Gwangju and two provinces, between January 2010
and February 2015. All patients were male, and there
were no bilateral fractures. The mean ages and body
mass indexes (BMIs) of the two groups were compared,
and fracture types were characterized as femur neck fractures
or intertrochanteric fractures depending on fracture location.
Length of hospitalization and total medical costs (i.e.,
sum of medical costs claimed by VH and CH to the KVHS
and out-of-pocket payments) were compared. The VH group
had no co-payment and the CH group had a co-payment for
arbitrary uninsured materials and others. Patient capacity
for activity before the hip fracture was classified as either:
level 1, independent ambulator (patient able to perform
activities alone or with walking-assistance tools such as
cane and walker); level 2, dependent ambulator (patient

required assistance from another individual to perform
activities); and level 3, non-functional ambulator (patient
incapable of activities other than moving in a wheelchair or
resting in bed)12). The capacity for activity and death were
evaluated retrospectively using hospital 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,
contact information could be obtained with the help of
government offices to accurately determine if the patient
had died or not and, in cases of death, when the death had
occurred.

1. One-year Survival Rates in VH and CH Facilities

We classified the patients who died within one year
following surgery into four groups according to the time
of death: i) within 30 days, ii) within 90 days, iii) within
180 days, and vi) greater than 180 days post-surgery. We
compared their preexisting comorbidities (i.e., dementia,
ambulatory status before fracture, duration between injury
and surgery) and surgical approach taken. Patients’ medical
histories, blood tests, and progress notes were used for
analysis. We further analyzed patients with more than three
comorbidities.

2. Treatment at VH vs. CH: Analysis of Clinical
Functional Recovery

At last follow up, functional outcomes were assessed using
the Harris hip score (HHS)13) and mobility was classified into
levels 1, 2, and 3 (as described above). The degree of pain
was measured using the visual analog scale (VAS)14) and
walking was assessed on a VAS (0 to 10) at last follow-up.

3. Statistical Analysis

All data were statistically processed with the SPSS
software version 17.0 (SPSS Inc, Chicago, IL, USA), with
a P-value of <0.05 set as statistically significant. Kaplan-
Meier survival analyses were performed with a one-year
mortality end point. Student t-tests and chi-square tests
were performed to compare between VH and CH groups
and between deceased patients and survivors. Logistic
regression analysis was used to determine factors that
affected death.



Hong Man Cho et al. Commissioned Hospitals’ System for Hip Fractures in Veterans

www.hipandpelvis.or.kr 103

4. Ethics Statement

The design and protocol of this retrospective study were
approved by the institutional review board of Gwangju
Veterans Hospital (GJVH-IRB No. 2015-11-5). All patients
were informed that their medical data may be used in this
scientific study and provided written consent.

RESULTS

1. Baseline Demographics of Patients Treated at
CH and VH

There was no significant differences in age (VH=76.0
years and CH=76.6 years; P=0.667) or mean BMI (VH=

22.1 and CH=21.9 kg/m2; P=0.654) among patients treated
at VH and CH. Femur intertrochanteric fractures were more
prevalent than neck fractures in both groups (VH group
ratio, 46:38; CH group ratio, 60:39) (P=0.425). As shown
in Table 1, there was no significant difference (P=0.798)
in ambulatory status before fracturs when patients were
divided into one of three stages (VH group: level 1 [n=58],
level 2 [n=24], level 3 [n=2]; CH group: level 1 [n=69], level
2 [n=26], level 3 [n=4]). Hip hemiarthroplasty was performed
on 36 cases with femoral neck fracture and 11 cases with
intertrochanteric fracture in the VH group; and 38 cases with
femoral neck fracture and 15 cases with intertrochanteric
fracture in the CH group. Hip hemiarthroplasty was the
most frequently performed surgical method in both groups
(47 of 84 cases in the VH group; 53 of 99 cases in the CH

Table 1. Baseline Demographics of Patients Treated in the Veteran Hospital (VH) and Commissioned Hospital (CH) Groups

Characteristic VH group (n=84) CH group (n=99) P-value

Age (yr) 76 76.6 0.667
<60 04 02
60-69 21 29 0.700
70-79 15 16
>80 44 52

Body mass index (kg/m2) 22.1 21.9 0.654
<18.5 14 12
18.5-23.0 41 57 0.457
>23.0 29 30

Fracture type (n)
Neck fracture 38 29 0.425
Trochanter fracture 46 60

Ambulatory capacity* (n)
Level 1 58 69
Level 2 24 26 0.798
Level 3 02 04

Operation (n)
Osteosynthesis 37 46 0.273
Hemiarthroplasty 47 53

Median time to operation (day) 2.3 (0-7) 2.5 (0-9) 0.624
Comorbidity (n) 48 68 0.106

Hypertension
Diabetes mellitus 36 31 0.124
Liver disease 08 10 0.896
Cerebrovascular 20 31 0.259
Cardiovascular 19 14 0.137
Kidney disease 13 09 0.186
Pulmonary disease 28 31 0.771
Dementia 14 20 0.540

>3 comorbidities (n) 41 40 0.254
Length of hospitalization (day) 24.47 (10-61) 24.02 (8-66) 0.845
Medical cost (Korean won) 8,854,560±±1,630,815 10,184,780±±1,371,752 0.009

Values are presented as median, median (range), or mean±±standard deviation.
* Before fracture.
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group; P=0.273). The mean duration from injury to surgery
was 2.3 days (range, 0-7 days) in the VH group and 2.5 days
(range, 0-9 days) in the CH group; both groups performed
surgery within 3 days (P=0.624) (Table 1). There were no
significant differences between the two groups in terms of
the prevalence of hypertension (P=0.106), diabetes (P=
0.124), liver disease (P=0.896), cerebrovascular disease (P=
0.259), cardiovascular disease (P=0.137), kidney disease
(P=0.186), pulmonary disease (P=0.771), and dementia (P=
0.540). There were 41 (48.8%) and 40 (40.4%) patients
with three or more comorbidities in the VH and CH groups,
respectively, and the difference was not significant (P=
0.254). The mean duration of hospitalization was 24.47
days (and 10-61 days) for VH group and 24.02 days (8-66
days) for CH group, but the total medical cost was significantly
higher in CH group (mean cost, 10,184,780 Korean won;
P=0.009) (Table 1).

2. Results of One-year Mortality Rates in VH and
CH Facilities 

The number of death within one year was 21 (25.0%) in
the VH group; the mean survival time was 115.6±76.5 days
(range, 11-294 days) post-surgery. These deaths occurred
within 30 days (n=2), within 90 days (n=8), within 180 days
(n=18) of surgery. Three deaths occurred more than 180 days
after the surgery. In the CH group, the number of death

within one year was 18 (18.2%), with a mean survival time
of 158.7±116.7 days (range, 10-365 days) post-surgery.
These deaths occurred within 30 days (n=4), within 90
days (n=5), within 180 days (n=11) of surgery. Seven deaths
occurred more than 180 days after the surgery (Table 2).
Factors significantly affecting mortality in the VH group were
renal disease (P=0.003), age (P=0.012), ambulatory status
before fracture (P=0.020). In the CH group, cerebrovascular
disease (P=0.016), age (P=0.002) and renal disease (P=0.002)
were shown to significant affect mortality (Table 3). There
was no significant difference between the two groups in the
Kaplan-Meier survival analysis (P=0.224).

3. Clinical Functional Recovery of Patients Who
Survived for More Than One Year Following Surgery
at VH and CH

Eighty-one and 63 patients in the VH and CH groups,
respectively, survived for more than a year after surgery
and received clinical functional recovery evaluations.
The mean HHS at last follow up of the VH and CH groups
were not significantly different (73±17 [VH] and 74±
15 [CH]; P=0.824). There was also no significant difference
between gait recovery assessment at last follow up (VH
group: level 1 [n=45], level 2 [n=14], level 3 [n=4]; CH
group: level 1 [n=50], level 2 [n=25], level 3 [n=6]) (P=
0.463). Two step declines in gait recovery were experienced

Table 2. The Analysis of Time to Death within One Year of Treatment

Time VH group (n=84) CH group (n=99)

Death within 1 year 21 18
<30 days 02 04
30-90 days 08 05
90-180 days 18 11
>180 days 03 07

Days until to death 115.6±±76.5 (11-294) 158.7±±116.7 (10-365)

Values are presented as median number only or mean±±standard deviation (range).
VH: veteran hospital, CH: commissioned hospital.

Table 3. The Analysis of Underlying Disease

Characteristic
VH group (n=84) CH group (n=99)

Adjusted OR (95% CI) P-value Adjusted OR (95% CI) P-value

Age 1.156 (1.032-1.295) 0.012 1.307 (1.101-1.553) 0.002
Kidney disease 4.753 (2.457-6.233) 0.003 4.762 (3.596-6.042) 0.005
Cerebrovascular disease 1.538 (1.045-1.794) 0.016
Prefracture activity capacity 4.212 (1.25-7.186)0 0.020

VH: veteran hospital, CH: commissioned hospital, OR: odds ratio, 95% CI: 95% confidence interval.
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by 0 patients in VH group and 1 in CH group, and one step
declines were experienced by 8 patients in VH group and
11 in CH group (P=0.665). As shown in Table 4, the mean
VAS scores were 2.8±3.8 for VH group and 3.0±4.1 for
CH group, and there were no significances in the VAS score
between the groups at last follow up (P=0.769).

DISCUSSION

The KVHS, established by the Korean government in
November 1981 to be operated by the Ministry of Patriots
and Veterans Affairs, is a semi-governmental agency which
performs government-commissioned tasks pertaining to the
health care and welfare of veterans. Korean veterans are
provided government-funded medical care for acute and chronic
disease at one of 5 VHs located nationwide15). However, it has
become difficult for veterans, especially seniors, who live far
from a VH to travel and be treated in these facilities. When
required, the delivery of emergency services is particularly
challenging. Thus, the KVHS commissioned a number of
non-VH (designated CH) to provide medical care for national
veterans to ensure that they receive prompt care near their
residences during emergencies6). Since two hospitals on Jeju
Island were first designated as CH in 1986, the total number
of CH nationwide grew to 314 by September 20166). The
number of hospitals designated as CH has been increasing
year by year (n=56 in 1996, n=200 in 2007, and n=314 in
2016) to provide respectful and prompt treatment of veteran
patients. On the contrary, the number of veterans is decreasing
every year due to aging (n=782,430 in 2009 and n=734,135
in 2015). Therefore, it is very important to evaluate the
propriety of the CH system operation in Korea to ensure

that it is sufficient, but not excessive.
A similar system was implemented in the United States

in November 1999, which was followed by vigorous studies
comparing the therapeutic outcomes of patients admitted
for emergencies between VH and CH in order to evaluate
their benefit and reliability7-11). The purpose of the CH
system is to ensure that there is no delay in treatment.
Cardiac disease and hip fracture are conditions which
require prompt treatment in order to reduce mortality16-18).
Thus, a study on treatment delay and mortality is commonly
used to evaluate the propriety of CH8-11). Such studies are
actively conducted in the United States and many other
countries6-11,19) where VH systems are in place. Although
Korea implemented the CH system 13 years prior to the
United States, there are no studies comparing mortalities
at VH vs. CH to analyze the propriety of the CH system for
the surgical treatment of hip fractures. Richardson et al.10)

reported that admissions at CH were associated with a
21% lower relative risk of death within one year compared
to VH admissions, while Hutt et al.9) reported that Medicare
beneficiaries with hip fracture repair in non-VH had better
survival rates than veterans in VH facilities. Several factors
(e.g., the presence of other medical illnesses, severity of
illnesses, and duration between injury and surgery) may
affect mortality following a hip fracture11,16-18). There are
several factors affecting the mortality after hip fracture,
including the patient’s medical comorbidities, the severity
of illness, and delay on surgery13,16,17,20). Richardson et al.10)

suggested that patients treated at CH have lower mortality
rates than those treated at VH because admission of
veterans with hip fractures to a CH was associated with
a shorter time to surgery. Based on this finding, the study

Table 4. Clinical Functional Outcomes at Final Follow-up of Patients Surviving More than One Year

Characteristic VH group CH group P-value

Patients surviving
more than 1 year (n) 63 81 0.173
Mean HHS 73±±17 74±±15 0.824
Activity capacity (n)

Grade 1 45 50
Grade 2 14 25 0.463
Grade 3 04 06

Activity decrease (n)
Maintenance 55 69
1 grade down 08 11 0.665
2 grade down 00 01

VAS score 2.8±±3.8 3.0±±4.1 0.769

Values are median number only or mean±±standard deviation.
VH: veterans hospital, CH: community hospital, HHS: Harris hip score, VAS: visual analogue scale.
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suggests that multiple hospitals in the vicinity of veterans’
residences must be designated as CH to increase veterans’
accessibility to medical care and reduce hip fracture-
associated mortality within one year of injury.

Nevertheless, the authors found no significant differences
in the mortality rate within one year and waiting time
between the CH and the VH groups in this study. In Korea,
the number of veteran patients is decreasing annually and
travel from residences to downtowns is becoming increasingly
convenient with well-developed public transport and road
networks. Little time is spent traveling from residence to a
CH20), and no waiting for inpatient admission or surgery
delay occurred in either hospital groups in our study,
implying that the current number of CHs is sufficient21). Hutt
et al.9) suggest that non-VH survival rates are superior to
those at VH facilities because Veterans’ Health Administration
patients were more ethnically diverse, and have greater
comorbidities than non-veterans. The results of a study
by Hutt et al.9) are similar to those found here; Korean
veterans are also elderly with comorbidities which consider
veteran patients with hip fracture as high mortality risk
group. On the other hand, in this study, patients treated
in the VH and CH were of a single ethnicity and did not
exhibit significantly different medical comorbidities, implying
that the presence and number of medical comorbidities did
not contribute to the significant difference in mortalities
between the two groups. However, in the authors’ study,
patients treated at VH and CH groups consisted a single
ethnicity, Asian, and did not exhibit significantly different
age and medical comorbidities between two groups. This
implies the presence and number of medical comorbidities
did not contribute to the significant difference in mortalities
between the two groups. In other words, the treatment range
and abilities at CH is sufficient for the treatment of high-
risk patients who need treatment for hip fractures, and there
is no further need to transfer these patients to VH. Therefore,
the existing CH system is estimated to be sufficient since
the treatment range and abilities (types and numbers of
medical care and medical equipment) are considered to be
equal to or greater than the range and abilities at VH.

Preexisting medical illnesses, particularly metastatic
cancer, renal failure, lymphoma, weight loss, and liver
disease, are known to lead to increased risks of mortality
following hip fracture11). In this study, the medical comorbidities
significantly correlated with death within one year are renal
disease and cerebrovascular disease in the VH and CH
groups, respectively. Similar to the results of Bernstein22),
age was significantly associated with death in both groups;

in senior patients, the difference in mean age has a significant
effect on the one-year mortality rate. Korea is entering a
time of a super-aging society, and the average age of veterans
is 72 years as of 201516). The treatment process will require
more careful attention if a senior veteran with hip fracture
visits a hospital, especially one with comorbidities (i.e.,
kidney or cerebrovascular disease) since he or she is considered
to be at a high risk of mortality. However, since various factors
can contribute to death, long-term multicenter studies are
warranted to examine additional preoperative factors and
their associations with mortality (e.g., fracture location and
type, American Society of Anesthesiologists’ classification,
preoperative laboratory data [e.g., sodium, hemoglobin,
and serum albumin]23) and severity of medical comorbidity).
Similar to the results of the study by Aharonoff et al.24)

which showed that preinjury dependency in basic activities
of daily living is a predictor of one-year mortality in hip
fractures in the elderly, this study shows that preoperative
gait ability of the VH group had a significant effect on
death within one year.

This is the first study in Korea to examine the propriety
of CH system for veterans. In this study, ambulatory status
before fracture affected mortality of patients treated at
VH, but not at CH, however walking classifications were
simplified (i.e., included only 3 levels). Further studies on
gait recovery with more sensitivity (i.e., more levels) may
be beneficial. We consider the number of CH and the care
provided to be appropriate since there there was no significant
difference in hip fracture-associated mortality or functional
recovery between those treated at VH and CH. Additionally,
no significant differences were found between those treated
at VH or CH in: i) comorbidities, ii) 1-year post-surgery
mortality, or iii) recovery of mobility among patients who
survived for more than 1 year. These outcomes are assumed
to be attributable to the fact that the current selection
criteria for choosing CHs are valid. However, additional
studies are required to further evaluate the severity of
comorbid conditions. Considering the number of CH is
increasing every year while the number of veteran patients
is decreasing, there should be further study on evaluation
on propriety of medical cost in CH since the cost is higher
in CH than in VH, even though there is no difference in the
length of hospital stay and surgery methods. Despite no
differences in fracture type, surgical methods or hospitalization
periods, we suggest that a significantly higher medical
cost in CH than in VH is related to the costs of out-of-pocket
expenses for materials that are uninsured by medical benefits
in VHs. Therefore, the Korea Veterans Health Service should
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allow the use of mandatory materials necessary for the
treatment of veteran patients and should cover medical costs
associated with using these materials through examination
on a regular basis. On the contrary, the use of unnecessary
materials should be limited in order to reduce the burdens
of patients for the purposes of the CH system.

Our study has several limitations. First, the number of
cases is small, and does not include all Korean VH and
CH, and did not consider regional characteristics. Since VH
does not disclose patient information between VHs, and only
basic information about patients who have been treated for
CH in Korea is reported to the Korea veterans commissioned
hospital system management team’s management committee,
additional studies are needed to acquire patient data from
CHs to more comprehensively evaluate the CH system.
Secondly, the degree of gait or accompanying disease is
not subdivided, and it is difficult to evaluate the severity
with medical records alone, so it is necessary to establish
detailed criteria for objective evaluation. We had difficulties
in data gathering and statistical analysis because of different
evaluation criteria for patient’s conditions (e.g., walking
ability and comorbidities) between those treated at VH
and CH. To overcome this challenge, computerization
and comparison of medical data should be made easy by
using a standardized medical record tool in CH and VH.
It is anticipated that this process may aid in the evaluation
and updates to the CH system. Finally, it is difficult to
assess the propriety of the CH system using only hip
fractures. Therefore, it is necessary to study the treatment
results from diverse diseases that may develop in senior
veterans in the future.

CONCLUSION

There was no delay in surgery in either hospital groups
and there was no difference in the mortality rate within
one year or functional recovery at last follow up after the
treatment of the hip fracture in both VH and CH. The Korean
CH system is operating well in accordance with its purpose.
However, since there is no significant difference in treatment
outcomes and clinical outcomes, further study on the propriety
of future medical expenses of CH higher than VH is suggested.
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