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Key summary points
Aim  To survey standardization of treatment in Norwegian hospitals and to investigate whether this affected 30-day mortality 
and quality of life after hip fracture surgery.
Findings  Only two out of three hospitals had a standardized clinical pathway for hip fracture patients. A standardized clinical 
pathway for hip fracture patients was associated with reduced 30-day mortality and higher functional level.
Message  A standardized clinical pathway should be implemented at all hospitals treating hip fracture patients.

Abstract
Purpose  A standardized clinical pathway is recommended for hip fracture patients. We aimed to survey standardization 
of treatment in Norwegian hospitals and to investigate whether this affected 30-day mortality and quality of life after hip 
fracture surgery.
Methods  Based on the national guidelines for interdisciplinary treatment of hip fractures, nine criteria for a standardized 
clinical pathway were identified. A questionnaire was sent to all Norwegian hospitals treating hip fractures in 2020 to survey 
compliance with these criteria. A standardized clinical pathway was defined as a minimum of eight criteria fulfilled. Thirty-
day mortality for patients treated in hospitals with and without a standardized clinical pathway was compared using data in 
the Norwegian Hip Fracture Register (NHFR).
Results  29 out of 43 hospitals (67%) answered the questionnaire. Of these, 20 hospitals (69%) had a standardized clinical 
pathway. Compared to these hospitals, there was a significantly higher 30-day mortality in hospitals without a standardized 
clinical pathway in the period 2016–2020 (HR 1.13, 95% CI 1.04–1.23; p = 0.005). 4 months postoperatively, patients treated 
in hospitals with a standardized clinical pathway and patients treated in hospitals without a standardized clinical pathway 
reported an EQ-5D index score of 0.58 and 0.57 respectively (p = 0.038). Significantly more patients treated in hospitals with 
a standardized clinical pathway were 4 months postoperatively able to perform usual activities (29% vs 27%) and self-care 
(55% vs 52%) compared to hospitals without a standardized clinical pathway.
Conclusion  A standardized clinical pathway for hip fracture patients was associated with reduced 30-day mortality, but no 
clinically important difference in quality of life compared to a non-standardized clinical pathway.
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Introduction

In Norway, 9000 patients are treated for a hip fracture annu-
ally [1]. A hip fracture is a serious event for the patient, with 
major consequences for mobility, independency, and cogni-
tion [2–4]. The mean age of hip fracture patients in Norway 
is 82 years and 71% are women [5]. The 1-year mortality has 
been reported to be 24% and the 5-year mortality 60% [6]. 
Hip fracture patients is a very resource-demanding group 
for the healthcare system and the number of hip fracture 
patients is expected to increase in the future [1]. The surgical 
treatment of hip fractures has changed significantly in recent 
decades. Femoral neck fractures are now mainly operated 
with prostheses, and intramedullary nails are increasingly 
used for unstable trochanteric and subtrochanteric fractures 
[6]. Further improvement of hip fracture care lies in the 
perioperative treatment. The key to improve perioperative 
treatment is systematic care processes, quality registration, 
and interdisciplinarity.

The Norwegian guidelines for interdisciplinary treatment 
of hip fractures were published in 2018 [1]. Still, geriatri-
cians are scarce, and much work remains to establish an 
interdisciplinary orthogeriatric service at many Norwegian 
hospitals. In the UK, specific criteria for interdisciplinary 
treatment of hip fractures have been defined in Best Prac-
tice Tariff [7]. The Norwegian guidelines do not contain 
any specific criteria or quality indicators that must be met, 
but provides recommendations on organization, staffing, 
and treatment standards. In Norway, many hospitals have 
adopted a so-called “fast-track” model, where hip fracture 
patients are admitted directly at the orthopedic ward rather 
than in the emergency department. The purpose of such a 
model is to streamline the course of treatment and to shorten 
the waiting time for surgery. The Norwegian Hip Fracture 
Register (NHFR) collects data on all hip fracture operations 
in Norway and monitors the treatment offered to hip fracture 
patients [8].

The aim of this study was to survey the extent to which 
hospitals in Norway treat hip fracture patients according to 
selected criteria in the Norwegian guidelines for interdisci-
plinary treatment of hip fractures. In addition, we wanted, 
by using data from the NHFR, to map associations between 
this organization of treatment and 30-day mortality as well 
as self-reported quality of life after hip fracture surgery.

Methods

Study design

This study is an observational study based on data from the 
Norwegian Hip Fracture Register (NHFR). The NHFR has 
collected data from all hip fracture operations performed 

in Norway since 2005 [8]. Based on the Norwegian guide-
lines for interdisciplinary treatment of hip fractures [1] and 
the UK Best Practice Tariff [7], we constructed a question-
naire of nine selected criteria for what is defined as good 
clinical practice in a standardized clinical pathway (Table 1). 
We aimed for criteria which could be possible to fulfill at 
all hospitals treating hip fractures. Despite the fact that an 
orthogeriatric approach is recommended for hip fracture 
patients, this is yet to be established in many Norwegian 
hospitals. The requirement for interdisciplinary treatment 
was therefore defined as the presence of either a geriatri-
cian or a pharmacist in addition to an orthopedic surgeon 
and a physiotherapist. In 2020, the questionnaire was sent 
to the NHFR’s contact persons at all 43 hospitals that oper-
ate hip fractures in Norway to survey which of these nine 
criteria the hospitals fulfilled. 29 hospitals (67%) answered 
the questionnaire. The hospitals were awarded 1 point for 
each criterion they met. As none of the criteria were national 
quality indicators in Norway, it was considered too strict to 
require that all criteria should be met. At the same time, it 
was desirable that as many criteria as possible should be 
fulfilled. A standardized course of treatment of good enough 
quality was therefore defined as a minimum of eight out of 
nine criteria being met (hereafter called standardized clinical 
pathway). The criteria were not weighted.

Outcomes

Data from the NHFR was used to compare outcomes for hos-
pitals with and without a standardized clinical pathway. The 
NHFR contains information on age, sex, and comorbidity 
(American Society of Anesthesiologists (ASA) class). Data 
on death was provided by the National Population Register 
in Norway. The primary outcome was 30-day mortality. The 
NHFR also collects information on quality of life from hip 
fracture patients 4, 12, and 36 months postoperatively using 
the Norwegian validated version of the EQ-5D-3L [9]. The 
EQ-5D-3L is a standardized generic instrument for measur-
ing health outcomes that contains five dimensions, each with 
three response options (the patient's health status). EQ-5D 
index scores were generated from a European reference pop-
ulation [10]. An index score of 1 represents the best possible 
quality of life, while an index score of 0 represents a quality 
of life equivalent to death.

Statistical analysis

Categorical variables were described with numbers and per-
centages, and proportions were compared between groups 
using Pearson Chi-squared test. Student’s t test was used for 
continuous variables. 30-day mortality for hospitals with and 
without a standardized clinical pathway was compared using 
Cox regression model with adjustment for age group, sex, 
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and ASA class. 30-day mortality at the hospitals that did 
not answer the questionnaire was also calculated. Patients 
operated on in the 5-year period from 2016 to 2020 were 
included in the main analyses. Since the treatment course 
at the hospitals may have changed during this time period, 
analyzes were also performed including only patients treated 
in the years 2019–2020. Hazard ratio (HR) with 95% con-
fidence interval (CI) was calculated. p values less than 0.05 
were considered statistically significant.

Ethics

The Norwegian Hip Fracture Register has its authorization 
from the Norwegian Data Protection Authority to collect 
and store data on hip fracture patients (authorization issued 
on 3 January 2005: reference number 2004/1658-2 SVE/-). 
Approval by the Regional Ethical Committee was accord-
ingly not required.

Results

At the 29 hospitals that answered the questionnaire, 32,689 
hip fractures were operated in the period 2016–2020. In the 
same period, 40,168 hip fracture operations were registered 
in the NHFR.

Adherence to criteria

Table 1 shows the number and proportions of the 29 hos-
pitals that met the nine different criteria for a standardized 
treatment course. A total of 20 hospitals (69%) met the 
requirement for a standardized clinical pathway, i.e., the hos-
pital met at least eight of the nine selected criteria. Of these, 
11 hospitals fulfilled all nine criteria and nine hospitals eight 
criteria. Of the remaining nine hospitals, two fulfilled seven 
criteria, six fulfilled six criteria and one fulfilled five criteria.

There was a minor difference in age group distribution, 
but no difference in average age, gender, or ASA class 
between patients operated at hospitals with or without a 
standardized clinical pathway (Table 2).

Mortality

30-day mortality was investigated for patients operated in 
two different time periods. For the period 2016–2020, the 
30-day mortality rate was 7.6% at all hospitals, 7.3% for 
patients in hospitals with a standardized clinical pathway, 
and 8.3% for patients at hospitals without a standardized 
clinical pathway. Cox analysis with adjustment for age 
group, sex, and ASA class showed a statistically significantly 
higher 30-day mortality in hospitals without a standardized 
clinical pathway compared to hospitals with a standardized 
clinical pathway [HR 1.13 (1.04–1.23), p = 0.005] (Fig. 1). 
There was no difference in 30-day mortality between hospi-
tals with a standardized clinical pathway and hospitals that 
did not respond to the questionnaire [HR 1.02 (0.93–1.13), 
p = 0.640].

In the period 2019–2020, 30-day mortality was 7.3% for 
all hospitals, 7.0% for patients in hospitals with a stand-
ardized clinical pathway and 7.8% for patients in hospitals 
without a standardized clinical pathway. Cox analysis with 
adjustment for age, sex, and ASA class showed no difference 
in 30-day mortality between hospitals with and without a 
standardized course [HR 1.10 (0.96–1.27), p = 0.16].

Patient‑reported outcomes

4 months postoperatively, patients treated in hospitals with 
a standardized clinical pathway (n = 9872) and patients 
treated in hospitals without a standardized clinical pathway 
(n = 4177) reported an EQ-5D index score of 0.58 and 0.57 
respectively (p = 0.038). Analyses of each of the five dimen-
sions in the EQ-5D-3L consistently showed a slightly higher 

Table 1   Number of hospitals 
fulfilling each of the nine 
criteria for a standardized 
clinical pathway (N = 29)

Criteria for a standardized clinical pathway n %

Both physiotherapist, orthopedic surgeon, geriatrician, and/or pharmacist involved 
in treatment

22 76

Preoperative peripheral nerve block 29 100
Mobilization at day 0 or day 1 after surgery 29 100
Removal of urine catheter at day 0 or day 1 after surgery 27 93
Drug review performed by geriatrician, pharmacist or other physician 27 93
Screening for delirium 21 72
Assessment of risk of malnutrition, falls, and pressure ulcers 26 90
Initiation of anti-osteoporosis drugs 28 97
Follow-up from the hospital after discharge 16 55
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level of functioning in patients treated at hospitals with a 
standardized treatment course (Table 3 and Fig. 2). 

Discussion

Only 22 out of 29 orthopedic hospitals fulfilled our 
requirement for a standardized clinical pathway based on 
our selected criteria from the Norwegian guidelines for 
multidisciplinary treatment of hip fractures. In the period 
2016–2020, treatment at a hospital without a standard-
ized clinical pathway was associated with a higher 30-day 

mortality compared to treatment at a hospital with a stand-
ardized clinical pathway. Patients treated at a hospital with 
a standardized clinical pathway consistently reported a 
slightly better level of function 4 months postoperatively, 
but no clinically significant difference in average patient-
reported overall quality of life could be found.

Patients with hip fractures represent an old and frail 
population. Mortality, especially in the early postopera-
tive period, is high. Identifying measures that can reduce 
mortality is therefore important. Orthogeriatric treatment 
has in several studies been shown to reduce both in-hos-
pital and long-term mortality after hip fracture [11–13]. 
An orthogeriatric approach also results in better mobil-
ity [14, 15], more independent patients, higher likelihood 
of discharge directly home [16], and less use of health 
services in the period after a hip fracture [14]. The pres-
ence of geriatricians as part of a multidisciplinary team is 
central in the UK Best Practice Tariff criteria [7]. Access 
to geriatricians is therefore an important factor in optimiz-
ing the treatment of hip fracture patients and, accordingly, 
the Norwegian guidelines for interdisciplinary treatment 
of hip fractures recommend an orthogeriatric approach. 
Orthopedic surgeons, nurses, and physiotherapists are 
always included in the treatment of hip fracture patients 
in Norway, but geriatricians are lacking and much work 
remains to establish a multidisciplinary orthogeriatric ser-
vice at many Norwegian hospitals. In this study, we could 
therefore not require the presence of geriatricians to ful-
fill the requirements for a standardized clinical pathway, 
but instead required the presence of either a geriatrician 
or a pharmacist, and thus interdisciplinary collaboration 
beyond the established minimum staff.

Table 2   Baseline characteristics 
for hip fracture patients treated 
at hospitals with or without a 
standardized clinical pathway in 
the time period 2016–2020

a Standardized clinical pathway: ≥ 8 out of 9 criteria met
b Student’s t test
c Pearson Chi-squared test

Hospitals with a stand-
ardized clinical pathwaya

Hospitals without a stand-
ardized clinical pathwaya

Hospitals not respond-
ing to questionnaires

p value

Total n 22,732 9957 7479
Mean age (SD) 80.0 (11.6) 80.1 (11.3) 79.7 (11.1) 0.035b

Age group (%) 0.002c

 < 75 6165 (27.1) 2643 (26.5) 2131 (28.5)
 75–79 3081 (13.6) 1408 (14.1) 1064 (14.2)
 80–84 3976 (17.5) 1850 (18.6) 1350 (18.1)
 85–90 4908 (21.6) 2066 (20.7) 1534 (20.5)
 >= 90 4602 (20.2) 1990 (20.0) 1400 (18.7)

Women (%) 15,167 (66.7) 6560 (65.9) 4985 (66.7) 0.320c

ASA class (%) 0.341c

 1–2 7876 (34.6) 3433 (34.5) 2522 (33.7)
 3–5 14,856 (65.4) 6524 (65.5) 4957 (66.3)

Fig. 1   30-day mortality for patients treated in the period 2016–2020. 
Cox survival curve with adjustments for differences in age group, sex, 
and ASA class



561European Geriatric Medicine (2023) 14:557–564	

1 3

Table 3   Descriptive profile 
of the five dimensions of 
EQ-5D-3L 4 months after hip 
fracture. Patients treated in 
2016–2020

a Standardized clinical pathway: ≥ 8 out of 9 criteria met
b The total numbers in each dimension may vary, as some patients did not answer all dimensions of the EQ-
5D-3L questionnaire
c Pearson Chi-squared test

Total nb (%) Standardized clinical pathwaya

Yesb (%) Nob (%) p valuec

Mobility 0.187
 No problems in walking about 3172 (22) 2271 (22) 901 (21)
 Some problems in walking about 10,763 (74) 7541 (74) 3222 (75)
 Confined to bed 612 (4.2) 422 (4.1) 190 (4.4)

Self-care 0.014
 No problems with self-care 7898 (54) 5623 (55) 2275 (52)
 Some problems with washing or dressing 5084 (35) 3552 (35) 1532 (35)
 Unable to wash or dress 1658 (11) 1124 (11) 534 (12)

Usual activities 0.003
 No problems with performing usual activities 4130 (28) 2978 (29) 1152 (27)
 Some problems with performing usual activities 7373 (51) 5175 (51) 2198 (51)
 Unable to perform usual activities 3041 (21) 2082 (20) 959 (22)

Pain/discomfort 0.790
 No pain or discomfort 4150 (29) 2936 (29) 1214 (28)
 Moderate pain or discomfort 9291 (64) 6521 (64) 2770 (64)
 Extreme pain or discomfort 1117 (7.7) 789 (7.7) 328 (7.6)

Anxiety/depression 0.702
 Not anxious or depressed 9268 (64) 6528 (64) 2740 (64)
 Moderately anxious or depressed 4627 (32) 3235 (32) 1392 (32)
 Extremely anxious or depressed 634 (4.4) 452 (4.4) 182 (4.2)

Fig. 2   Proportion of hip fracture 
patients treated in 2016–2020 
reporting to have some or 
severe problems in each of the 
five dimensions of EQ-5D-3L 
4 months postoperativelya
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Although only 69% of the hospitals that answered the 
questionnaire met our requirement for a standardized clinical 
pathway, certain criteria were met by most of the hospitals. 
All the hospitals had introduced routines for peripheral nerve 
block as preoperative pain relief. Also, all hospitals mobi-
lized the patient on the day of surgery or the first postop-
erative day, shown to increase the odds of being discharged 
directly home [16, 17]. Further, 97% reported having intro-
duced routines for initiating anti-osteoporosis treatment. 
Anti-osteoporosis treatment has been shown to both reduce 
future osteoporotic fractures and mortality after hip fracture 
[18]. Only 22 out of 29 hospitals reported that hip fracture 
patients were followed up by a surgeon or a physiotherapist. 
This indicates a partially inadequate follow-up of hip frac-
ture patients after transfer to the primary healthcare service 
and that interaction with the primary healthcare service after 
a hospital stay probably can be improved. The newly pub-
lished world guidelines for falls prevention and management 
recommends that after sustaining a hip fracture, an individu-
alized and progressive exercise program should be initiated 
during hospital stay and followed up in the community [19]. 
There was also a clear potential for improvement for routine 
delirium screening during the hospital stay. Delirium is a 
burden for both patients [20], relatives, and healthcare per-
sonnel, and is associated with increased morbidity and mor-
tality, and increased length of stay [21]. After a hip fracture, 
independence in activities of daily living (ADL) is crucial 
for patients' quality of life. It has previously been shown that 
orthogeriatric intervention affects ADL after hip fracture 
surgery [22]. In our study, without requirements for geriat-
rics in a standardized clinical pathway, we found no clini-
cally significant difference in self-reported overall quality of 
life. The difference between the groups in our study was only 
0.01 points. The minimum clinically significant difference of 
EQ-5D index score has earlier been reported to be 0.06–0.08 
[23, 24]. However, there was a slightly higher proportion of 
patients at hospitals with a standardized clinical pathway 
who could perform personal care and daily activities with-
out problems. Accordingly, a standardized clinical pathway 
appears to influence the patients’ level of function postop-
eratively somewhat, and to have an impact on the degree 
of independence in daily life activities after a hip fracture. 
Hip fractures are highly prevalent among frail older people, 
and many lose their independence after the fracture. Thus, 
improvements for a limited share of the patients may poten-
tially exert a major impact on the population level.

National guidelines are important for directing the focus 
on and driving the treatment offer forward [25]. There are 
several reasons why the treatment course at many hospi-
tals is not good enough. Financial priorities are perhaps the 
most important. In the UK, hospitals’ compliance with the 
national guidelines for treatment of hip fractures has been 
measured in the National Hip Fracture Database since 2007 

[26]. After the introduction of financial consequences for 
hospitals that do not meet the requirements (Best Practice 
Tariff), the proportion of patients treated with early surgery 
(same or next day) went from 54.5% in 2007 to 71.3% in 
2011. In the same period, the 30-day mortality fell from 
10.9% to 8.5% [27]. Existing national quality indicators for 
the treatment of hip fractures in Norway have traditionally 
focused on early surgery. We believe that updated quality 
indicators should also include other important elements in 
a standardized clinical pathway, such as delirium screening 
[20, 21, 28], presence of geriatricians [29, 30], early mobi-
lization [16, 17], and follow-up of patients after discharge.

All hospitals treating hip fractures in Norway received the 
questionnaire. Of these, 29 hospitals responded, including 
all the largest hospitals in the country and hospitals from 
all health regions. This enabled us to assess the effect of a 
standardized clinical pathway for large parts of the country. 
Since 14 hospitals (18.4% of the operations) did not respond 
selection bias cannot be ruled out. It is hard to know how 
participation from these hospitals would have affected the 
results. We found, however, no difference in 30-day mortal-
ity between patients treated at non-included hospitals and 
patients treated at hospitals with a standardized clinical 
pathway.

In the main analysis 30-day mortality was calculated 
including patients treated in the time period 2016–2020. 
However, the responses to the survey reflected the adherence 
to the criteria at each hospital at the time the questionnaire 
was fulfilled. The course of treatment may have changed to 
a greater or lesser extent from the start of the time period to 
the time of fulfilling questionnaire in 2020. The hospitals, 
which at the time of the survey met the criteria for a stand-
ardized clinical pathway, have either had a good treatment 
course throughout the examined time period or have had a 
focus on improving the treatment course during the period. 
Although it is not clear whether the hospitals have met the 
requirements for a standardized clinical pathway throughout 
the period, a lower mortality rate was found in those hospi-
tals which at the end of the period met these requirements. 
The analyses were also repeated with data from the last 
part of the period (2019–2020), where we can assume with 
greater certainty that the clinical pathways at the hospitals 
was unchanged. We found a similar difference between the 
two groups in this time period, which strengthens our results. 
A weakness of the study is that we do not have information 
on to which extent the hospitals were actually able to follow 
the routines and providing the clinical pathway for all their 
patients. In addition, other institution-related factors, such 
as waiting time for surgery, patient volume at the individ-
ual institution and the surgeon's level of experience, could 
have affected mortality after a hip fracture [31]. Finally, 
the response rate of the 4-month PROM questionnaire was 
56%, and patient-reported outcomes were only available for 
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around 43% of the total number of patients. One limitation 
of the study is that we did not have functional measures of 
hip function or ADL.

This study demonstrated differences in the treatment 
offered to hip fracture patients in Norway. A standardized 
clinical pathway for hip fracture patients was associated with 
reduced 30-day mortality, but no clinically important differ-
ence in quality of life. The results indicate that by following 
the national interdisciplinary guidelines, hospitals will be 
able to improve the treatment of hip fracture patients.

It is worrying that one out of three hospitals in this study 
do not have a standardized clinical pathway for hip fracture 
patients. There is significant potential for improvement for 
delirium screening and follow-up of hip fracture patients 
after transfer to primary care.
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