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Abstract
Introduction Japan is a super-aging society, the geriatric care system establishment for hip fractures is at an urgent task. 
This report described our concept of multidisciplinary care model for geriatric hip fractures and 5-year outcomes at the 
Toyama City Hospital, Japan.
Methods In this retrospective cohort study, a multidisciplinary treatment approach was applied for elderly patients with hip 
fracture since 2014. These patients (n = 678, males: n = 143, mean age: 84.6 ± 7.5 years), were treated per the multidiscipli-
nary care model. Time to surgery, length of hospital stays, complications, osteoporosis treatment, mortality, and medical 
costs were evaluated.
Results The mean time to surgery was 1.7 days. Overall, 78.0% patients underwent surgery within 2 days. The mean dura-
tion of hospital stay was 21.0 ± 12.4 days. The most frequent complication was deep venous thrombosis (19.0%) followed 
by dysuria (14.5%). Severe complications were pneumonia 3.4%, heart failure 0.8% and pulmonary embolism 0.4%. The in-
hospital mortality rate was 1.2%. The 90-day, 6-month, and 1-year mortality rates were 2.5%, 6.7%, and 12.6%, respectively. 
The pharmacotherapy rate for osteoporosis at discharge was 90.7%, and the continuation pharmacotherapy rate was 84.7% at 
1-year follow-up. The total hospitalization medical cost per person was lower than about 400 other hospitals’ average costs 
every year, totaled 14% less during the 5-year study period.
Conclusion We have organized a multidisciplinary team approach for geriatric hip fracture. This approach resulted in a 
shorter time to surgery and hospital stay than the national average. The incidence of severe complications and mortality was 
low. The multidisciplinary treatment has maintained a high rate of osteoporosis treatment after discharge and at follow-up. 
Furthermore, the total medical cost per person was less than the national average. Thus, the multidisciplinary treatment 
approach for geriatric hip fractures was effective and feasible to conduct in Japan.

Keywords Hip fractures · Geriatric fractures · Multidisciplinary care model · Orthogeriatric comanagement · Osteoporosis 
treatment · Secondary fracture prevention

Introduction

Japan has the second-highest life expectancy in the world and 
has an increasing number of elderly patients with hip fractures 
due to the rapid expansion in the proportion of the elderly [1]. 
The estimated total number of new patients with hip fracture in 
2012 in Japan was 175,700 [2], but it has been estimated that 
the number of new patients with hip fractures per year would 
be ~ 320,000 by 2040 [3]. Therefore, the economic and social 
burden of hip fractures on the health care system is expected to 
increase dramatically. The difficult part of treating hip fractures 
in the elderly is not only the fracture itself but rather various 
aspects, such as perioperative care, postoperative management, 
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rehabilitation, nursing, fall preventive measures and osteopo-
rosis treatment that would result in a decrease of secondary 
fracture. Thus, many models of care have been developed, 
which have shown improvement in patient care and outcomes 
[4–12], but most of these models are in collaboration with 
geriatricians. However, it was necessary to establish a care 
model that could be introduced into Japanese hospitals, where 
geriatricians are rare under the current situation. The objective 
of this study was to describe our multidisciplinary care model 
for geriatric hip fractures and present 5-year outcomes. Our 
multidisciplinary care model, namely, the “Toyama model,” 
is a method of care that provides active treatment via collabo-
ration among Orthopedic surgery, Internal medicine, and all 
other disciplines involved in hip fracture treatment. We have 
organized a multidisciplinary team for geriatric hip fracture 
in 2013. After one year of preparation, we started an inter-
vention program based on in-hospital treatment both before 
surgery and shortly afterward was established and applied in 
caring of the elderly patients with hip fractures from 2014. 
The in-hospital intervention comprised medical and physi-
cal assessments, early surgery, osteoporosis treatment, pain 
management, nutrition management, fall prevention, and early 
discharge planning.

Methods

Patients

We conducted a multidisciplinary treatment approach study 
with elderly patients from January 2014 to December 2018 
who were admitted to our Orthopedic department with hip 
fractures. Patients’ inclusion criteria were hip fracture, aged 
65 years and older, and treated in accordance with the mul-
tidisciplinary treatment approach. Patients’ exclusion crite-
ria were as follows: patients treated conservatively with no 
operation, those with pathological hip fractures, those with 
multiple injuries or caused by high-energy trauma, and those 
caused by fall during hospitalization were excluded.

Ethical considerations

This study was approved by our institutional review board 
(approval # 2018–19), and all of its activities were carried 
out in compliance with the principles of the Helsinki Dec-
laration, updated in 2008. Written informed consent was 
obtained from all patients.

Extraction of patients’ demographic and clinical 
data

Data were obtained from medical records of the patients 
admitted to our hospital and included in the study from 
January 2014 to December 2018. Data for the patients’ 

demographics and clinical characteristics are presented in 
Table 1 including age, gender, cognitive disorder, comor-
bidity, previous osteoporotic hip fracture on the other side, 
prefracture living, type of fracture, surgical procedure. The 
following parameters were evaluated: (1) Time to surgery 
(time from arrival at the hospital to the start of surgery); (2) 
length of hospital stay (days from admission to the day of 
discharge); (3) postoperative complications; (4) osteoporosis 
treatment (prescription of anti-osteoporosis medication at 

Table 1  Patients demographic and clinical characteristics

Sliding hip screw [*]: [*Number of femoral neck system). Endopros-
thesis for femoral neck fracture [*]: [*Number of total hip arthro-
plasty)
SD standard deviation, CCHS Cannulated cancellous hip screw
a Dementia at the time of admission with known diagnosis

Gender; n (%)
 Male 143 (21.1%)
 Female 535 (78.9%)

Age in years, mean (SD) (range) 84.6 (± 7.5) (65–101)
Cognitive disorder, na 351 (51.8%)
Comorbidity; n (%)
 Hypertension 407 (60.0%)
 Diabetes mellitus 138 (20.4%)
 Cardiovascular diseases 205 (30.2%)
 Respiratory disorder 96 (14.2%)
 Kidney disorder 89 (13.1%)

Previous hip fracture on the other side 66 (9.7%)
Walking ability; n (%)
 Walking alone 307 (45.3%)
 Walking with a cane 112 (16.5%)
 Walking frame 106 (15.6%)
 Walking along something (such as a wall or 

table)
97 (14.3%)

 Wheelchair 53 (7.8%)
 Impossible 3 (0.5%)
Previous place of residence; n (%)
 Home 468 (69.0%)
 Nursing home 175 (25.8%)
 Long-term hospital 35 (5.2%)

Fracture type; n (%)
 Neck fracture 246 (36.3%)
 Trochanteric fracture 432 (63.7%)

Surgical procedure; n (%)
 Internal fixation for femoral neck fracture 67 (9.9%)

  CCHS 42 (6.2%)
  Sliding hip screw [*] 25 [9] (3.7%)

 Endoprosthesis for femoral neck fracture [*] 179 [5] (26.4%)
 Internal fixation for trochanteric femur 

fracture
432 (63.7%)

  Sliding hip screw 110 (16.2%)
  Intramedullary device 322 (47.5%)
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admission, at discharge and 1-year follow-up); and (5) mor-
tality (in-hospital, 90-day, 6-month, and 1-year).

Mortality data were obtained by accessing the hospital’s 
electronic data system and a survey conducted through the 
mail. Additionally, average medical costs were compared 
with other hospitals that had adopted a comprehensive 
payment system based on “Diagnosis Procedure Combina-
tion” each year. Only the data on patients with hip fracture 
aged > 65 years who underwent surgery were extracted.

Our Toyama model

The multidisciplinary approach included the involvement 
of orthopedic surgeons, internists, anesthesiologists, psy-
chiatrists, urologists (from 2015), geriatrician (from 2017), 
nurses, physical therapists, ward pharmacists, medical social 
workers, registered dietitians, radiological technologists, 
medical technologists, ambulatory services, and adminis-
trative staff.

The following three features were the fundamental pillars 
of our multidisciplinary approach:

To decrease time to surgery safely and smoothly

Medical examination for each patient was performed by an 
internist on admission: Preoperative assessment was under-
taken in the Emergency Department by an internist imme-
diately before admission. To reduce the burden on primary 
care internists, consultation criteria were created by which 
patients were referred to specialists such as a cardiologist, 
pulmonologist, nephrologist, endocrinologist, or other spe-
cialists (Table 2).

United chart: In routine medical care, the medical record 
is updated by each department (physician medical records, 
nursing records, and others). The same patient information 
is often described in duplicate, resulting in a reduction in 
the efficiency of the practice. Thereby, we developed an 

electronic united chart that allowed all staff to record and 
understand patient information more easily and accessible 
by all related discipline (Fig. 1). It consists of three sheets 
and contains the minimum preoperative patient information 
required. It decreased the time taken for each department 
to receive information on the patient and improved the effi-
ciency of medical care.

Guidelines and Manual: Interdisciplinary and inter-pro-
fessional guidelines were developed for the following param-
eters: organizational structure, preoperative assessment, the 
timing of surgery, antibiotic treatment, anti-thromboembolic 
treatment, workflow, protocol for the cases of preexisting 
anticoagulation therapy, pain therapy, prevention and treat-
ment of delirium, evaluation and treatment of osteoporosis, 
and nutritional management.

To reduce perioperative complications

We tried to reduce perioperative psychiatric complications 
by adopting prevention and prompt treatment of delirium in 
cooperation with the psychiatrist. Furthermore, in 2015, we 
made a cooperative care algorithm for dysuria with urolo-
gists, and in 2017, we started perioperative comanagement 
with geriatricians. Although the geriatricians did not work 
full-time, they work part-time 2–3 days/week exclusively in 
the orthopedic ward. Regarding our mobilization protocol, 
after the surgery, sitting and standing training was started 
on the day after the surgery, and walking practice with full 
weight bearing started from the second day.

To prevent secondary fracture

Regarding the osteoporosis treatment, the ward phar-
macist checked the anti-osteoporosis medication pre-
scription. Moreover, geriatricians and ward pharmacists 
worked together to tackle polypharmacy measures. Addi-
tionally, we performed evaluations of nutritional status 

Table 2  Internal medicine 
subspecialty consultation 
criteria for patients’ 
complications management

eGFR estimated glomerular filtration rate

Internal medicine subspecialty consultation criteria

Subspecialty Target disease or physical condition
Cardiovascular Patients older than 70 years with a history of cardiovascular disease

All Patients who were older than 80 years
Nephrology Patients on dialysis

Chronic renal disease: eGFR ≦ 40 ml/min
Pulmonology Asthma

Decreased arterial oxygen saturation:  SpO2 ≦ 90% (room air)
Home oxygen therapy
Pneumonia

Endocrinology Casual blood glucose level > 200 mg/dl
Diabetes mellitus
⇒measured by HbA1c, blood sugar level 3 times/day
Type I diabetes mellitus ⇒ Emergency contact
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at hospitalization with the help of dieticians. During 
hospitalization, dietitian provided with nutritional guid-
ance and strive to improve the nutritional status of each 
patients. Rehabilitation intervention began from the day 
after surgery while controlling pain, leaving the bed, and 
starting walking exercise on the second day. Pharmacists, 
dietitians, physiotherapists, and nurses started to edu-
cate patients and family members about the prevention 
of secondary fracture by making use of each specialty. 
Regarding fall prevention, the ward pharmacist reviewed 
patients’ medications for side effects and interactions that 
may increase the risk of falling. Physical therapists taught 
an exercise program aimed at improving balance, flexibil-
ity, muscle strength and gait. Nurses instructed patients on 

what should be improved in the living environment that 
is prone to fall.

Besides, since 2016, we have established Fracture 
Liaison Service (FLS) on the ward and after a patient’s 
discharge to continue osteoporosis management. On the 
ward, we have pharmacists who cooperate with the physi-
cians regarding patients’ medication needs, and even after 
a patient’s discharge. Additionally, dedicated healthcare 
coordinators contact patients by telephone regularly after 
discharge to check the continuation of anti-osteoporosis 
pharmacotherapy, walking ability and re-fall event. And 
they give advice or to instruct the patient to visit the hos-
pital if necessary.

Fig. 1  United chart
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Results

Initially, a total of 731 patients aged 65 years and older with 
hip fracture were admitted to the Toyama City Hospital from 
2014 to 2018. We excluded 53 patients, treated conserva-
tively with no operation, had pathological fractures, those 
with multiple injuries or caused by high-energy trauma, and 
those caused by fall during hospitalization. Therefore, 678 
patients were enrolled and evaluated during a multidisci-
plinary treatment approach in the integrated care pathway 
(Fig. 2).

Data and entries of patients’ demographic and clinical 
characteristics are presented in Table 1. The mean age was 
84.6 ± 7.5 years (range 65–101 years) with a female predom-
inance (78.9%). 51.9% of patients who had cognitive dys-
function. Co-morbidities were, 60.0% of patients had hyper-
tension, 20.6% had diabetes, 30.2% had a cardiovascular 

disorder, 14.2% had a respiratory disease, and 13.2% had 
renal dysfunction. In addition, 9.7% of patients had a his-
tory of contralateral osteoporotic hip fractures. Regarding 
living conditions, before the injury, 69% of the patients lived 
in their own homes. The type of fracture was trochanteric 
fracture (63.7%) and neck fracture (36.3%).

Time to surgery and the total length of hospital stay

The average days from patient admission to surgery were 
1.7 ± 2.2 days (range 0–24 days). 27.9% on the day, 31.1% 
the next day, 19.0% 2 days later, and overall, 78.0% had 
surgery within 2 days. In addition, these average days were 
1.3 ± 2.3 days for patients who were admitted on weekdays 
and 2.2 ± 1.9 days for patients who were admitted on week-
ends and public holidays. The average duration of hospital 
stay was 21.0 ± 12.4 days (range 8–161 days; Table 3).

Complications

Table 4 summarizes the perioperative complications. The 
most frequent complication was deep venous thrombosis 
(19.0%), followed by dysuria (14.5%). Severe complications 
were pneumonia (3.4%), heart failure (0.8%), sepsis (0.7%), 
and pulmonary embolism (0.4%). The in-hospital mortality 
rate was 1.2%.

Fig. 2  Flow chart of the study

Table 3  Time to surgery, length 
of hospital stays, and anti-
osteoporosis therapy

Time to surgery was defined as the time in hours from the arrival at the emergency room or outpatient 
clinic until the start of operation

The average days from patient admission to surgery (n = 678) 1.7 ± 2.2 days (0–24)
 Admission on weekdays (n = 380) 1.3 ± 2.3 days (0–24)

 Admission on weekends and public holidays (n = 298) 2.2 ± 1.9 days (0–11)

The median time to surgery (n = 678) 26 h 42 min

 Admission on weekdays (n = 380) 21 h 45 min

 Admission on weekends and public holidays (n = 298) 51 h 13 min

Time to surgery within 2 days; n (%) 529/678 (78.0%)

 On the day 189/678 (27.9%)

 The next day 211/678 (31.1%)

 2 days later 129/678 (19.0%)

Time to surgery within 48 h; n (%) 458/678 (67.6%)

Mean length of stay in days (range) 21.0 ± 12.4 days (8–161)

The rate anti-osteoporosis pharmacotherapy at the time of admission 21.2%

The rate of anti-osteoporosis pharmacotherapy at the time of discharge 90.7%

The continuation rate of pharmacotherapy at 1-year 84.7%
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Osteoporosis medication treatments

The rate of patients who were on anti-osteoporosis pharma-
cotherapy before the injury was low at 21.2%. However, at 
the time of discharge, this rate was improved to 90.7% by 
multidisciplinary care (Table 3). Moreover, the continuation 

rate of pharmacotherapy continued to be as high as 84.7% at 
1-year follow-up, thanks to the FLS.

Mortality

The data lacked three patients at 90-day, seven at 6-month, 
and 19 at 1-year. The 90-day, 6-month and 1-year mor-
tality rates were 2.5% (n = 17), 6.7% (n = 45), and 12.6% 
(n = 83), respectively, with males having higher mortality 
rates than females (Table 5).

Medical costs

Data for domestic acute care hospital costs for about 400 
hospitals/year were available, extracted and compared. 
The mean total hospitalization medical cost per patient at 
our hospital was lower (5 years overall mean = 14%) than 
the other hospitals’ mean cost for five consecutive years 
(2014–2018; Table 6).

Discussion

Our institution is the first to establish a multidisciplinary 
treatment approach for geriatric hip fracture in Japan, and 
this is the second report from our facility [13], which is a 
typical public hospital in a local city in Japan.

Surgical delay has been associated with an increased 
length of hospital stay and a higher risk of postoperative 
complications [14–16]. A meta-analysis found that a surgi-
cal delay of more than 48 h increased mortality rate [17]. In 
Japan, the national average of the preoperative waiting time 
after hip fracture tends to shorten year by year, but it was 
still 4.5 days in 2014 [18], which is very long, compared 
with other countries [19]. In this second report, the rate for 
patients who received surgery within 48 h was 67.6% which 
is lower than what we obtained for our first report 72.5%. 
Two patients who had a waiting time of more than 20 days 
were hemodialysis patients with sepsis from the time of 
admission (had surgery 23 days later), and another patient 
with obstructive jaundice (had surgery 24 days later). Except 
for possible patient-side issues, the most significant factor 
of delay in surgery was hospitalization related to weekends 

Table 4  Complications during hospitalization

a Several concomitant complications were observed in many patients
b Psychiatrist diagnosis confirmed in medical records, the patient 
was restrained, or sedative drugs were required in the perioperative 
period, as documented in the medical records. Except for delirium 
associated with dementia
c Urine sediment with positive white blood cells (WBCs) and nitrite, 
started antibiotics
d Retention after catheter removal. Need for urethral catheterization
e Diagnosis confirmed on echo or contrasted computed tomography 
(CT), and need for pharmacotherapy
f Clinical presentation, diagnosis confirmed on CT, the patient started 
on antibiotics
g Clinical presentation, physician diagnosis confirmed in medical 
records
h Worse than superficial, need for revision
i Diagnosis confirmed on contrast CT
j Established by physician, date, and time in medical records
k hypokalemia, paroxysmal atrial fibrillation, pseudo-gouty arthritis, 
influenza infection, unknown fever, bronchial asthma attack, drug-
induced liver injury, and hypernatremia

Patients with any  complicationsa 275 (40.6%)
  Deliriumb 59 (8.7%)

Mild complications
 Deep venous thrombosis 129 (19.0%)
  Dysuriad 98 (14.5%)
 Urinary tract  infectionc 28 (4.1%)
 Gastrointestinal ulcers 7 (1.0%)
 Enteritis 5
 Hyponatremia 4
 Acute cholecystitis 2
 Pressure ulcer 2

Serious complications
  Pneumoniaf 23 (3.4%)
 Heart  failureg 6 (0.8%)
 Sepsis 5 (0.7%)
 Pulmonary  embolismi 3 (0.4%)
 Cerebral infarction 2
 Deep wound  infectionh 1
 Acute liver failure 1
 Acute renal failure 1
 Continuous ambulatory peritoneal dialysis peritonitis 1
  Deathj 8 (1.2%)

Otherk 11

Table 5  90-day, 6-month, and 1-year mortality

The number in [ ] is the number of patients lost to follow-up

90-day 6-month 1-year

All 2.5% (17/675) [3] 6.7% (45/671) [7] 12.6% (83/659) [19]
Male 4.9% (7/142) [1] 12.9% (18/140) 

[3]
20.7% (28/135) [8]

Female 1.9% (10/532) [3] 5.1% (27/531) [4] 10.5% (55/524) [11]
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and public holidays (Table 3). It is still challenging to have 
a well-structured system for performing surgery on holidays 
at our facility with the current manpower. In that respect, 
it might still be necessary not only to consolidate fracture 
patients but also to integrate medical facilities such as 
trauma centers. However, after we achieved smooth coop-
eration between the departments, approximately 10% (66 
cases) of patients were able to start surgery within 4 h after 
arrival on weekdays.

The lengths of the hospital stay for patients following 
hip fractures are often reported as an outcome measure. The 
average length of stay in an acute care hospital in Japan was 
36.8 days in 2014 [18]; therefore, the hospital stay lengths 
in our hospital 21.0 ± 12.4 days (range 8–161 days) was 
short in Japan but it is still very long, compared to West-
ern countries. We think that the difference in the medical 
insurance system has a significant influence; most patients 
or their families prefer inpatient treatment until activities of 
daily lives are restored to near preinjury level. Therefore, 
many patients continue treatment at convalescent facilities 
for more than one month, focusing on rehabilitation. But 
the current situation is that there are not enough facilities to 
accept these patients and they tend to stay longer in acute 
phase hospital.

The most common postoperative complication was deep 
venous thrombosis (19.0%), most of which were asympto-
matic deep venous thrombosis (DVT). Pulmonary embo-
lism (PE) occurred in three cases (0.4%); only one of three 
cases was symptomatic embolism. DVT was confirmed by 
ultrasonography, and PE was confirmed by contrast comput-
erized tomography scan. Most national guidelines recom-
mend the use of pharmacological thromboprophylaxis for 
patients undergoing surgery for hip fracture [20–25], but in 
principle, we do not use routine pharmacological prophy-
laxis, only mechanical prophylaxis. Our thromboprophylaxis 
protocol is mostly physical prophylaxis before and after sur-
gery such as the use of graduated compression stocking and 
intermittent pneumatic compression or venous foot pump. 
Patients with an unknown injury date or those with a waiting 
period of 2 days or longer were evaluated by ultrasonogra-
phy before surgery. After surgery, patients were evaluated 

by ultrasonography on day 7 under our screening criteria. 
While the American College of Chest Physicians (ACCP) 
consensus is widely adopted in Western countries, in Japan 
pharmacological thromboprophylaxis for hip fracture sur-
gery varies among institutions and is not necessarily imple-
mented routinely. In this case series, most DVT occurrences 
were asymptomatic distal DVTs (114/129), which followed 
the course without additional pharmacotherapy. Although 
pharmacological prophylaxis reduces the incidence of DVT 
[26, 27], its primary purpose is to prevent symptomatic PE, 
especially fatal PE. Our incidents of DVT were undoubt-
edly higher than that of patients receiving pharmacological 
prophylaxis, but the incidence of symptomatic PE was 0.1% 
(1/678) was similar to that of patients receiving pharmaco-
logical prophylaxis (0–0.25%) [26–29]. There is a report 
that pharmacological prophylaxis was more effective than 
mechanical methods at reducing the risk of DVT [30], but 
it might be necessary to validate the cost-effectiveness of 
routine pharmacological prophylaxis with current protocols.

Regarding dysuria, we had tried to remove the urinary 
catheter early in the postoperative period, but it still occurred 
in 14.5% of patients. Many of the patients, especially 
females, were associated with dysuria, such as the neuro-
pathic bladder with aging. There is a report that 51.3% of 
patients admitted due to hip fracture suffered urinary reten-
tion, and this adversely affects functional recovery particu-
larly in female patients [31]. Since 2015, urologists also 
participated in the multidisciplinary approach and jointly 
prepared and practiced a therapeutic algorithm for dysu-
ria. Eventually, 76.5% of all patients who had experience 
dysuria improved at discharge (by intermittent catheteri-
zation only: 21.4%, intermittent catheterization, and drug 
therapy: 55.1%), but 23.5% did not. Thus, this complication 
should be recognized as a common adverse event for elderly 
patients. Establishment of monitoring plans for treatment is 
mandatory.

In a large study of patients with hip fractures, the inci-
dence of pneumonia and heart failure are major postopera-
tive complications, occurred in 9% of patients (245/2448) 
and 5% of patients (119/2,448), respectively [32]. Also, in 
integrated orthogeriatric care model studies, the incidence 

Table 6  Financial analysis 
by year: average total 
hospitalization medical costs 
per patient

Data from EVE; DPC analysis benchmark system. Other hospitals: acute care hospitals adapting a compre-
hensive payment system based on “Diagnosis Procedure Combination”

Year Our hospital (D = mean length of 
stay in days)

Other hospitals (N = number of hospitals, 
n = number of patients, D = mean length of stay 
in days)

2014 1,261,028 yen (D = 18.4) 1,620,805 yen (N = 433, n = 33,723, D = 29.2)
2015 1,345,234 yen (D = 19.7) 1,582,396 yen (N = 420, n = 34,204, D = 28.2)
2016 1,415,149 yen (D = 20.0) 1,534,204 yen (N = 407, n = 33,453, D = 26.5)
2017 1,414,793 yen (D = 21.4) 1,533,078 yen (N = 419, n = 36,080, D = 26.0)
2018 1,442,422 yen (D = 20.0) 1,570,486 yen (N = 402, n = 34,932, D = 25.4)
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of pneumonia and heart failure ranged from 3.9–9.5 to 
1.0–7.7%, respectively [5, 7–10]. Our outcomes for the inci-
dence of pneumonia and heart failure were 3.4% and 0.8%, 
respectively, and were favorable compared to the integrated 
orthogeriatric care models.

Similarly, our in-hospital mortality rate (1.2%) was 
higher than that (0.6%) reported by Vidan et al. [5], but 
was lower than that reported by the others [7–9, 11, 12]. 
Also, our 1-year mortality rate (12.6%) was higher than 
that (11.2%) reported by Leung and colleagues [8] but was 
lower than most other studies. The exact reason for the low 
one-year mortality rate cannot be identified, but it may be 
related to the longer hospital stays in Japan compared to 
other countries. However, in our data, there was no sig-
nificant difference in statistical analysis between 1-year 
mortality and length of stay. Regarding the mortality rate 
by gender of elderly hip fracture patients, as previously 
reported, the mortality rate for men was higher than that 
for women [33], about twice as high all at time: 90 days, 
6-months, and 1 year. This study found a higher risk of 
mortality in men than in women not only at 1-year but also 
at 90 days and 6 months.

Secondary fracture prevention is an essential goal of 
hip fracture treatment. In this case series, the proportion 
of patients receiving anti-osteoporosis pharmacotherapy 
before the injury was low (21.2%). Precisely 9.7% had a 
history of contralateral hip fracture, but only one-third 
(22/66) were on anti-osteoporotic drug therapy at the time 
of injury. According to a previous Japanese report, the rate 
of anti-osteoporosis pharmacotherapy was only 19.6% of 
patients during their hospitalization, and only 18.7% at the 
1-year follow-up period after discharge from the first hos-
pital [34]. However, in recent years, the importance of the 
FLS has been recognized in Japan, and the FLS are spread-
ing [35]. Our approach of cooperation with ward pharma-
cists improved anti-osteoporosis pharmacotherapy during 
hospitalization, and the function of the FLS after discharge 
resulted in a high continuation rate of pharmacotherapy. 
Nonetheless, in Japan, secondary fracture prevention is not 
covered by public health insurance, and thus, the FLS is 
supported by the voluntary efforts of individual medical 
facilities. Therefore, we need to persuade the government 
to cover FLS by public health insurance.

In regard to the medical cost, the average total hos-
pitalization costs per patient at our hospital with multi-
disciplinary treatment had been lower than those in other 
hospitals/year. The fact that the average time to surgery 
and length of stay in our hospital are shorter than national 
ones could be considered as the main factors contributed 
to a lower medical cost. The impressive aspect of our 
model is the ability to generate cost savings while still 
providing patients with high-quality care, including not 

only perioperative management such as low morbidity and 
mortality but secondary fracture prevention.

In Japan, a multidisciplinary treatment approach for 
geriatric fractures is rare. With only a few geriatricians 
on hand, our initial development of a closer collaboration 
with internal medicine and all other departments related 
to hip fracture treatment was beneficial to patients’ treat-
ment and care. Furthermore, we were able to establish 
the first joint care model in Japan with few available geri-
atricians for geriatric fractures. Knowing the benefits of 
this model, we believe that it could be implemented in 
Japan as a nationwide effort to further improve hip fracture 
patients’ treatment, care, and monitoring.

Limitations

Although our multidisciplinary care approach has several 
benefits, our study does not preclude limitations. First, we 
conducted our research at a single hospital in Japan. Our 
study was of a retrospective cohort type, which depends on 
data availability and accessibility from medical records for 
the identification of patients’ complications. Especially for 
delirium as a postoperative complication, the diagnostic 
method for patients with dementia was ambiguous, so the 
incidence was expected to be higher. Furthermore, in this 
study, it was possible to investigate mortality, but we could 
not investigate long-term functional recovery.

However, one of the strengths of this investigation is 
that it was the first study in Japan, one of the world’s most 
prominent aging societies, to improve the course of elderly 
patients with hip fractures, by treating with integrated ortho-
geriatric care.

Conclusions

This is the report of implementing a multidisciplinary treat-
ment approach for geriatric hip fracture in Japan for the 
first time, and the second report from our hospital facility. 
It involved comprehensive geriatric treatment and care that 
involved different disciplines. As a result, time to surgery 
and hospital stay were shorter than the national average, the 
morbidity of serious complications such as pneumonia and 
heart failure, in-hospital mortality, and 1-year mortality was 
equal or lower than the joint care model. High rate of osteo-
porosis treatment at discharge and follow-up were obtained. 
The total medical cost per person was less than the national 
average. Thus, our multidisciplinary treatment approach for 
geriatric hip fractures was effective and feasible to conduct 
in Japan.
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