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a b s t r a c t 

Aims: To compare costs related to a standardised versus conventional hospital care for older patients 

after fragility hip fracture and determine whether a shift in hospital care led to cost-shifts between spe- 

cialists and primary health care. 

Methods: We retrospectively collected and calculated volumes of care and accompanying costs from frac- 

ture time until 12 months after hospital discharge for 979 patients. All patients aged ≥ 65 years had 

fragility hip fractures. The data set had few missing data points because of the patient registry, adminis- 

trative databases, and a low migration rate. 

Results: Total costs per patient at 12 months were EUR 78 164 (standard deviation [SD] 58 056) and EUR 

78 068 (SD 60 131) for conventional and standardised care, respectively (p = 0.480). Total specialist care 

costs were significantly lower for the standardised care group (p < 0.001). Total primary care costs were 

higher for the standardised care group (p = 0.424). Total costs per day of life for the conventional and 

standardised care groups were EUR 434 and EUR 371, respectively (p = 0.003). Patients in the standard- 

ised care group had 17 more days of life. 

Conclusions: Implementation of a standardised care to improve outcomes for patients with hip fracture 

caused lower specialist care costs and higher primary care costs, indicating care- and cost-shifts from 

specialist to primary health care. 

© 2021 The Authors. Published by Elsevier Ltd. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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Patients suffering from a fragility hip fracture have a high 

revalence of comorbidity and mortality [1] . The care involves in- 

reased use of health care services and costs and represents a sig- 

ificant public health concern [1,2] . Guidelines recommend stan- 

ardised hospital procedures, including early surgery and early 

ostoperative mobilisation [3,4] . Despite this, many hospitals have 
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ot adjusted their practice and have instead used conventional or 

usual’ care. 

A standardised care often uses principles from lean methodol- 

gy [5] to improve patient outcomes and hospital efficiency, lead- 

ng to decreased hospital length of stay (LOS) [6] . A standardised 

are for patients with a hip fracture at our hospital led to a reduc- 

ion of 3.4 days in LOS, with no increase in mortality or readmis- 

ion [7] , consistent with other studies [8–11] . A reduction in LOS 

ay counter the increased demand for hospital care and expand- 

ng costs [12] . However, such savings may lead to higher expenses 

ollowing hospital discharge. 
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The health care system in Norway includes specialist care and 

rimary care. The state is responsible for public hospitals and spe- 

ialist rehabilitation (specialist care). Public hospitals treat all pa- 

ients with hip fracture. Municipalities are responsible for home 

ervices, rehabilitation and nursing homes (primary care). Patients 

llocated to institutional dwellings need more help than can be 

rovided by home services. 

This study aimed to compare costs associated with conventional 

nd standardised care for patients with fragility hip fracture, from 

he time of fracture through 12 months after discharge, and eval- 

ate whether a shift in hospital care led to a cost-shift between 

pecialist and primary health care. 

aterials and methods 

This was a single-centre, retrospective, before-and-after study 

omparing conventional and standardised care. We included pa- 

ients ≥ 65 years with a primary diagnosis of ICD-10 codes S72.0, 

72.1, or 72.2 after low-energy trauma and residing in Trondheim 

unicipality. The patients underwent surgery at St. Olavs Hospital, 

rondheim University Hospital (Trondheim, Norway) between April 

008 and September 2011 (conventional care) or between October 

011 and December 2013 (standardised care). 

The index stay was the hospitalisation for hip fracture. Follow- 

p time was 12 months after discharge from the index stay. Vol- 

mes of care and the accompanying costs were collected and cal- 

ulated. The Regional Committee of Ethics in Medical Research ap- 

roved the study. Clinical guidelines for the care of hip fractures 

rovided the basis for standardised hospital care [3] . 

onventional care 

The general practitioner on-call at the time of fracture initiated 

onventional care. If there was suspicion of hip fracture, an emer- 

ency ambulance transported the patient to the hospital emer- 

ency department (ED) where the patient awaited admission to 

he radiology department. A hospital porter transferred the patient 

o X-ray examination. After X-ray examination, a hospital porter 

ransferred the patient back to the ED for examination, followed 

y admission to the orthopaedic ward. Each transport lap (back 

nd forth) involved waiting at each step of the process. There was 

o standardised pain control, scheduling for surgery, postoperative 

obilisation regimen. 

tandardised care 

The emergency ambulance personnel initiated standardised 

are at the time of fracture. On suspicion of a hip fracture, am- 

ulance personnel reported a tentative diagnosis of ‘hip fracture’, 

rovided initial care, and managed the patient pain before hospital 

dmission. The same ambulance personnel transported the patient 

irectly to the radiology department and subsequently to the or- 

hopaedic ward, bypassing the ED. On arrival to the orthopaedic 

ard, the patient received standardised nursing routine practice 

i.e., pain control, nutrition, fluid therapy, and pressure sore pre- 

ention). The patient received regional anaesthesia in the form of a 

emoral block, while an orthopaedic resident on-call examined the 

atient and scheduled surgery within 24 h. Whenever possible, the 

atient mobilised on the first postoperative day with the assistance 

f a physiotherapist. Ward-based pharmacists evaluated medica- 

ion lists, using the medication reconciliation method [13,14] . Dis- 

harge planning began on the day of admission, in coordination 

ith primary care. 

Discharge criteria were identical for the conventional and stan- 

ardised care; patients were discharged when the orthopaedic sur- 

eon concluded there was no longer need for inpatient care. 
3435 
ata collection 

We used the Charlson Comorbidity Index (CCI) [15–17] to mea- 

ure health differences between the two groups. We based CCI 

cores on all primary and secondary ICD-10 diagnoses occurring 

n the 3 years before the current episode, based on the standards 

f the Norwegian Knowledge Centre for Health Services [18] , and 

rom the current episode. 

Using manual review of hospital medical records, our inter- 

al hip fracture registry, hospital administrative databases, and 

he Trondheim Hip Fracture Trial study [19] , we gathered special- 

st care data, including hospitalisation, hospital outpatient visits 

nd days in specialist rehabilitation. We defined readmission as 

ny non-elective admission, including any subsequent hip fracture 

uring the 12-month follow-up period. We registered only read- 

issions to St. Olavs Hospital. This was adequate as all patients 

esided in the municipality of Trondheim, and St. Olavs Hospital 

erved the total regional population and was the only local hos- 

ital. We obtained primary care data, including the use of home 

ervices and institutional dwelling, from Trondheim municipality. 

ost calculations 

We divided specialist care costs into index stay and after dis- 

harge. We calculated costs associated with the length of stay as a 

er diem rate for each inpatient day. We calculated costs of surgery 

s a fixed unit cost per minute, including surgery time, surgeons, 

he surgery team and anaesthesia. The characteristics of hip frac- 

ures vary anatomically and biomechanically. We chose implants 

o adapt to specific patients, and these varied in cost. Girdlestone 

no implant) carried no cost, and total hip arthroplasty was the 

ost expensive. Costs for an emergency ambulance, roentgen, and 

tay in ED were fixed costs per visit. We calculated pharmacist 

nd physiotherapists services by a fixed unit cost per hour. Af- 

er discharge, we calculated costs for any readmission and spe- 

ialist rehabilitation as a per diem rate for each inpatient day. 

e calculated outpatient visits as fixed unit costs per visit. Pri- 

ary care costs included a general practitioner visit at the time 

f fracture, and we calculated this as a fixed unit cost. Home ser- 

ices included personal and household assistance, nursing care, 

afety alarm, meals, rehabilitation, physiotherapy and occupational 

herapy, support, care benefit and visits to day centres; we calcu- 

ated all the former as fixed unit costs. We calculated institutional 

welling in a nursing home or temporarily in rehabilitation centres 

s a per diem rate for each inpatient day. 

We used volumes of care by visits, minutes, hours, days, and 

onths to facilitate comparisons among different healthcare sys- 

ems. We obtained unit costs from St. Olavs Hospital and the mu- 

icipality of Trondheim. We indexed all unit costs with the na- 

ional consumer price index to 2012 Euros (EUR). We calculated 

ean costs per patient by multiplying volumes of care with corre- 

ponding unit costs from the time of fracture until 12-months after 

ischarge. By applying fixed unit costs, we assured that any differ- 

nces in aggregates between conventional care and standardised 

are reflected differences in health services use. 

otal costs 

We presented the following cost categories: a) total specialist 

are costs, including index stay costs and costs after discharge; b) 

otal primary care costs including home services and institutional 

welling; and c) total costs, including total specialist care costs and 

otal primary care costs. In the context of this study, death meant 

topping costs because any patient who died during the follow-up 

ccrued zero costs. Therefore, we also presented costs per day of 

ife. 
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Table 1 

Study group characteristics (n = 979). 

Conventional 

care 

Standardized 

care P-value 

Sex Female 338 (73.2%) 377 (72.9%) 0.933 

Male 124 (26.8%) 140 (27.1%) 

Age at admission 

(years) 

Mean (SD) 83.4 (7.34) 83.2 (7.68) 0.791 

Median 

(min–max) 

84 (65–104) 84 (65–102) 

Hip fracture (ICD10) S72.0 295 (63.9%) 318 (61.5%) 0.738 

S72.1 143 (31.0%) 169 (32.7%) 

S72.2 24 (5.2%) 30 (5.8%) 

CCI score Mean (SD) 1.07 (1.59) 0.97 (1.59) 0.700 

Median 

(min–max) 

0 (0–9) 0 (0–10) 

Preoperative waiting 

time for surgery 

(hours) 

Mean (SD) 33 (25) 25 (21) < 0.001 

Median 

(min–max) 

27 (1–248) 21 (0–210) 

LOS (days) Mean (SD) 10.3 (9) 6.4 (6) < 0.001 

Median 

(min–max) 

9 (1–120) 5 (1–50) 

LOS After Surgery 

(days) 

Mean (SD) 7.9 (8.4) 4.4 (5.9) < 0.001 

Median 

(min-max) 

6 (1-112) 3 (1-46) 

CCI, Charlson Comorbidity Index; ICD-10, 10th revision of the International Statisti- 

cal Classification of Diseases and Related Health Problems; LOS, hospital length of 

stay; min, minimum; max, maximum; SD, standard deviation 
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tatistical analysis 

We analysed data distributions by visual inspection of his- 

ograms. We used the chi-squared test for comparisons of nominal 

ariables (sex and hip fracture). The normally distributed data (age 

t the time of admission) was analysed using the independent Stu- 
able 2 

pecialist care services and costs (EUR) per patient, until 12-months of follow-up. 

Service type Use of resources per patient Unit cost 

Conventional 

Care 

Standardized 

care 

Mean (SD) Mean (SD) 

Index stay Emergency 

ambulance (visit) 

1 (0) 1 (0) 628 

Roentgen (visit) 1 (0) 1 (0) 579 

Short stay in 

emergency unit 

(visit) 

1 (0) 0 (0) 521 

Pharmacist (hours) 0 (0) 1 (0) 120 

LOS (days) 10.3 (9) 6.4 (6) 1291 

Surgery (minutes) 68 (39) 72 (36) 20.9 

Implant 1 (0) 1 (0) 0–826 1 

Physiotherapy 

(hours) 

0.33 (0) 1 (0) 101 

Costs, Index 

stay 

After discharge Readmission (days) 6.3 (12.5) 5.5 (11.4) 1291 

Outpatient visit 

(visit) 

2.6 (3.7) 3.0 (4.8) 245 

Specialist 

Rehabilitation 

(days) 

4.2 (11.9) 3.8 (10.0) 417–610 2 

Costs, After 

discharge 

a Bootstrapped 
1 Different types of implants vary in cost, from EUR 0 to 826. 2 Specialist rehabilitatio

he mean; SD, standard deviation 

3436 
ent’s t-test. For non-normally distributed data (all remaining vari- 

bles in the analyses), we used the non-parametric Mann–Whitney 

-test. We used descriptive statistics to present use of services and 

osts ( Tables 2 and 3 ) and calculated confidence intervals (95%) us- 

ng bootstrap analysis of cost data, with 10 0 0 replicates. 

We presented costs as mean and standard deviation (SD), and 

he mean costs per patient was calculated as the sum of costs for 

ll patients divided by the total number of patients included. The 

edian and interquartile range (IQ) were presented, when appro- 

riate. Statistical analysis was carried out using SPSS version 25.0 

IBM Corp., Armonk, NY, USA). 

esults 

atient characteristics 

We included 979 patients, 462 receiving conventional care and 

17 receiving standardised care. There were no statistically sig- 

ificant differences between the two groups regarding sex, age, 

ype of hip fracture, or comorbidity at the fracture time. Preop- 

rative waiting time for surgery (p < 0.001) and index LOS (p < 

.001) differed significantly between the groups ( Table 1 ). Nine- 

een (4.1%) patients in the conventional care group, and 11 (2.1%) 

n the standardised care group died during the index stay. A total 

f 125 (28.2%) in the conventional care group, and 123 (24.3%) in 

he standardised care group died within one year of discharge. The 

ean numbers of days of life for patients in the conventional and 

tandardised groups were 286 and 303, respectively, a difference of 

7 days. 

pecialist care services and costs 

LOS was higher for conventional care. Index stay costs were 

ignificantly higher for the conventional care than for the 
Cost per patient 

Conventional care Standardized care 

Mean (SD) 

95% CI a 

Mean (SD) 

95% CI a 

Lower 

bound 

Upper 

bound 

Lower 

bound 

Upper 

bound 

628 (0) - - 628 - - 

579 (0) - - 579 - - 

521 (0) - - 0 - - 

0 (0) - - 120 - - 

13 626 

(11 210) 

12 624 14 733 8832 

(7691) 

8176 9539 

1429 (815) 1357 1513 1504 (760) 1439 1576 

397 (247) 375 419 430 (246) 409 451 

33 (0) 0 0 101 (0) 0 0 

17 214 

(11 408) 

16 238 18 304 12 195 

(7800) 

11 585 12 970 

8079 

(16 089) 

6726 9652 7139 

(14 679) 

5896 8478 

625 (906) 550 709 736 (1164) 639 847 

1760 

(4971) 

1316 2199 1977 

(4680) 

1547 2405 

10 463 

(17 109) 

8929 12 112 9 852 

(15 690) 

8 473 11 292 

n care varies in cost, from EUR 417 to 610 per diem.CI, 95% confidence interval of 
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tandardised care group, EUR 17 214 versus 12 195 respectively, 

ith a difference of EUR 5 019 (p < 0.001) ( Table 2 ). 

Numbers of readmission days were higher for the conventional 

6.3 days) than for the standardised care (5.5 days) group, while 

umbers of outpatient visits were somewhat higher for the stan- 

ardised care (2.6 and 3.0, respectively). After discharge, costs 

ere EUR 10 463 versus EUR 9 852 with a difference of EUR 611

p = 0.706) for the conventional and the standardised care groups, 

espectively ( Table 2 ). 

rimary care services and costs 

Use of all home services, except physiotherapy and occupational 

herapy, were higher for the standardised care group. Days in reha- 

ilitation centres were 22 and 24 days, and days in nursing homes 
able 3 

rimary care services and costs (EUR) per patient, until 12-months of follow-up. 

Service type Use of resources 

Unit 

Cost 

Conventional care Standardized care 

Median (Q1–Q3) 

Mean (min–max) 

(SD) 

Median (Q1–Q3) 

Mean (min–max) 

(SD) 

Other services Pre-hospital GP (visit 

at time of fracture) 

1 0 151 

Home services Personal and 

household assistance 

(hours) 

0 (0 –51) 

66 (0 –4203) 

(244) 

0 (0 –37) 

74 (0 –4703) 

(277) 

95 

Nursing care 1 (hours) 0 (0 –6.2) 

9.7 (0 –308) 

(30) 

0 (0 –8.7) 

16.0 (0 –582) 

(50) 

97 

Safety alarm (months) 1.3 (0 –365) 

4.6 (0 –365) 

(5.3) 

1.2 (0 –352) 

4.6 (0 –365) 

(5.3) 

5 

Meals on wheels 

(months) 

0 (0-0) 

0.6 (0 –12) 

(2.1) 

0 (0-0) 

0.4 (0 –12) 

(1.7) 

21 

Physiotherapy (hours) 0 (0 –19) 

17.3 (0 –189) 

(33.4) 

0 (0 –5) 

5.7 (0 –152) 

(13.1) 

101 

Ambulatory 

rehabilitation (hours) 

0 (0 –0) 

0 (0 –0) 

(0) 

0 (0 –0) 

2.8 (0 –155) 

(13.3) 

96 

Occupational therapy 

(hours) 

0 (0 –0) 

4.6 (0 –143) 

(13.2) 

0 (0 –1.4) 

2.5 (0 –39) 

(6.1) 

96 

Support (hours) 0 (0 –0) 

0.6 (0 –156) 

(9.5) 

0 (0 –0) 

2.2 (0 –336) 

(20.8) 

95 

Care benefit (hours) 0 (0 –0) 

0.2 (0 –72) 

(3.6) 

0 (0 –0) 

1.3 (0 –154) 

(9.2) 

25 

Visit to day Center 

(visits) 

0 (0 –0) 

1.1 (0 –84) 

(6.5) 

0 (0 –0) 

1.8 (0 –88) 

(8.5) 

94 

Day-based 

rehabilitation (days) 

0 (0 –0) 

0.1 (0 –42) 

(2.0) 

0 (0 –0) 

0.09 (0 –46) 

(2.0) 

196 

Costs, Home 

and other 

services 

Institutional 

dwelling 

Rehabilitation (days) 0 (0-35) 

22 (0-227) 

(35) 

0 (0-31) 

24 (0-247) 

(38) 

385 

Nursing home (days) 0 (0-163) 

84 (0-365) 

(135) 

0 (0-205) 

96 (0-365) 

(143) 

385 

Costs, 

Institutional 

dwelling 

a Bootstrapped 
1 Nursing care and night serviceCI, 95% confidence interval; SD, standard deviation; (Q1

3437 
ere 84 and 96 days for the conventional and standardised care 

roups, respectively. Mean days spent in one’s own home were 

74 and 179 for patients in the conventional and standardised care 

roups, respectively. Before fracture, approximately 75% of patients 

n both groups were home-dwelling. Of those, 68% and 72% of pa- 

ients in the conventional and standardised care groups, respec- 

ively, were immediately discharged to rehabilitation; the rate of 

ischarge to their own home was similar between the groups (26% 

nd 24%, respectively). 

Pre-hospital and home services costs were EUR 9 575 for the 

onventional group and EUR 10 129 for the standardised care 

roup, a difference of EUR 554 (p = 0.459). Institutional dwelling 

osts were EUR 40 761 for the conventional group and EUR 

5 892 for the standardised care group, a difference of EUR 5 131 

p = 0.078) ( Table 3 ). 
Costs per patient 

Conventional care Standardized care 

Mean (SD) 

95% CI of mean a 

Mean (SD) 

95% CI of mean a 

Lower 

bound 

Upper 

bound 

Lower 

bound 

Upper 

bound 

151 - - 0 - - 

6221 

(23 153) 

4381 8858 7040 

(26 279) 

5041 9835 

940 (2930) 707 1217 1552 

(4870) 

1169 1980 

23 (27) 21 25 23 (27) 21 26 

12 (44) 8 16 8 (36) 5 11 

1748 

(3371) 

1464 2050 575 (1323) 473 702 

0 266 (1280) 163 376 

443 

(1264.4) 

331 559 240 (587) 194 292 

59 (902) 0 151 208 (1972) 54 397 

5 (90) 0 16 33 (230) 15 55 

101 (610) 52 163 167 (796) 101 237 

24 (401) 0 66 17 (397) 0 52 

9575 

(24 891) 

7534 12 017 10 129 

(29 414) 

7806 12 728 

8417 

(13 556) 

7170 9608 9088 

(14 570) 

7892 10 359 

32 344 

(51 906) 

27 591 37 405 36 804 

(55 075) 

32 146 41 721 

40 761 

(52 017) 

35 007 45 638 45 892 

(54 608) 

41 261 50 336 

–Q3), Interquartile range 
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otal costs 

Total specialist care costs per patient were EUR 27 677 for 

he conventional group and EUR 22 047 for the standardised care 

roup, a difference of EUR 5 630 (p < 0.001). Total primary care 

osts per patient were EUR 50 486 for the conventional group and 

UR 56 021 for the standardised care group, a difference of EUR 5 

36 (p = 0.424). Total costs per patient at 12 months covering ag- 

regated specialist and primary care were EUR 78 164 for the con- 

entional group and EUR 78 068 for the standardised care group, 

 difference of EUR 96 (p = 0.480). Total costs per day of life per

atient were EUR 434 for the conventional group and EUR 371 for 

he standardised care group, a difference of EUR 63 (p = 0.003). 

iscussion 

We compared costs associated with conventional or standard- 

sed care for patients with hip fracture from the time of fracture 

hrough 12 months after discharge. Total specialist care costs were 

tatistically significantly lower for the standardised care group. 

his was primarily the result of lower LOS. A decrease in LOS of 

pproximately 4 days may not unexpectedly lead to an increased 

eed for primary care. Total primary care costs were higher for the 

tandardised care group due to higher use of home care services, 

ehabilitation, and nursing homes. 

Our results show a relatively large variation in the use of pri- 

ary care services. This is probably due to substantial inequali- 

ies among patient health statuses. CCI scores indicate variation in 

ealth status. We included patients irrespective of health condi- 

ion. Some patients needed considerable, while others were self- 

eliant. Total costs per day of life were significantly lower for pa- 

ients receiving standardised care, and they lived for an average of 

7 more days than those receiving conventional care. Hence, pa- 

ients in the standardised care group spent more days in a nursing 

ome and more days in their own homes, which can be explained 

y lower mortality, shorter LOS, and fewer readmission days. 

Use of medication reconciliation during index stay might as- 

ist patient recovery and help prevent additional fractures or drug- 

elated adverse events, all which could contribute to the higher 

ean number of days of life and lower number of readmissions 

n the standardised care group. According to a Swedish study, the 

umber of medications predicted readmissions after hip fracture 

urgery, and the most common cause of readmission was a new 

all [20] . 

During the study period, there was a gradual decrease in the 

se of hip screws and a corresponding increase in the use of 

emiprostheses to treat intracapsular fractures [7] . Hemiprosthe- 

es have several advantages in treating hip fractures; they result 

n better functional outcome, fewer readmissions, and reoperations 

3,21] . These changes may contribute our finding of a lower num- 
able 4 

otal costs (EUR) per patient, until 12-months of follow-up. 

Costs per patient 

Conventional care 

Median (Q1–Q3) Mean (SD) 

95% CI of mean a 

Lower bound Upper bou

Total specialist care costs 21 441 (13 067- 35 321) 

27 677 (22 833) 

25 741 29 923 

Total primary care costs 26 206 (5 787-86 282) 

50 486 (54 795) 

45 854 55 641 

Total costs 59 609 (31 003-125 319) 

78 164 (58 056) 

73 639 83 331 

I, 95% Confidence Interval; SD, Standard Deviation; (Q1–Q3), Interquartile range 

3438 
er of readmission days [22] , and perhaps the lower use of phys- 

otherapy in primary care for patients in the standardised care 

roup. 

The majority (~70%) of the previously home-dwelling patients 

ent to rehabilitation, which prepares them for home-dwelling, 

hile about 25% went directly to their own homes. These findings 

re similar to those of a study of comprehensive geriatric care, in- 

olving a healthier home-dwelling study population, in which 25% 

ent home directly [19] . In that study, there was a total 12-month 

ean cost per patient of EUR 68 376, somewhat lower than that of 

he present study, probably due to the better health in their group 

f patients [23] . 

The fewer deaths, shorter LOS, and fewer readmission days in 

he standardised group have consequences beyond the economic 

spects. Many elderly people want to ‘age in place’ and remain 

n their own homes, even if they have health challenges. Quan- 

ification of the number of days spent in own home can be an 

ssential measure of improved quality of life and patient health 

tatus; however, home-dwelling may not necessarily represent the 

tate of health, but rather may represent the availability of reha- 

ilitation and home nursing facilities [24] . Both the availability and 

raming of healthcare systems give rise to variations in home and 

nstitutional dwelling [25] ; different healthcare systems may offer 

ifferent options. Lack of primary care services can delay hospital 

ischarge. Appropriate dwelling after discharge must ideally centre 

n quality of care for the individual patient. Our findings indicate 

hat patients receiving standardised care go home promptly, but 

ot prematurely, supported by the higher mean number of days of 

ife and the fewer readmission days. 

There are arguments against the trends toward decreased LOS 

or patients with hip fracture [26] . However, guidelines recom- 

end early discharge for patients admitted from institutions for a 

ystematic rehabilitation approach [3] . Studies support the notion 

hat standardised care is safe [8,27] . 

The results presented from 2008 to 2013 are mainly caused by 

he shift from conventional to standardised care. In 2012, during 

he period of the present study, the Norwegian Coordination Re- 

orm was launched [28] , to reduce bed-blocking in hospitals, im- 

rove coordination between hospitals and primary care, and facil- 

tating timely primary care for patients discharged from hospital. 

 reduction of 1.2 days in LOS for patients with hip fracture was 

ssociated with the reform [29] . The general LOS was reduced in 

orway from 2008 to 2013, from 6.8 to 5.5 days [30] . Improve- 

ents in medical care and treatments impacting survival and qual- 

ty of life over such a prolonged duration may have caused the 

eneral reductions in LOS. 

Differences in healthcare financing, the presence of public and 

rivate institutions, cost components, and price levels are country- 

nd study-specific, rendering direct comparisons elusive. The cur- 

ent study included all patients 65 years and older with fragility 
Standardized care 

Median (Q1–Q3) Mean (SD) 

95% CI of mean a p-value 

nd Lower bound 

Upper 

bound 

15 967 (10 348-28 686) 

22 047 (17 653) 

20 540 23 671 < 0.001 

58 369 (6 183-115 367) 

56 021 (58 369) 

51 009 61 273 0.424 

57 237 (26 267-144 562) 

78 068 (60 131) 

72 717 83 166 0.480 
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ip fractures to reflect the hip fractures population and increase 

he study’s clinical utility. 

We observed a cost-shift from hospital to primary care after 

mplementing a standardised care. Higher total primary care costs 

utweighed the reduction in total hospital costs. Total costs did not 

iffer significantly between the two groups. The main costs were 

ue to institutional dwelling. For a reduction in costs institutional 

welling must be reduced, but it must not compromise with the 

ighest health care quality for the individual patient. 

Standardised care may improve hospital care without increased 

osts. The strengths of our study are the inclusion of patients irre- 

pective of health status, making the results more generalisable for 

he clinical population of hip fractures. We used a data set with 

ew missing data points because of the patient registry, adminis- 

rative databases and a low migration rate. The main limitation of 

he investigation is its retrospective design. Finally, we only inves- 

igated one municipality; hence, the results may not be generalis- 

ble to other populations. 

onclusion 

Our results describe a care- and cost-shift from specialist care 

o primary care when implementing standardised care after hip 

racture, without any harm to the patients. 
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