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Summary

Background: Scandinavia has the highest incidence of hip fractures in the
world. A signi�cant proportion do not regain their pre-fracture functional
ability, and mortality rates are high. Poor functional outcomes and high
mortality rates postoperatively can be linked to frailty, comorbidity and
complications that can be prevented or reduced by providing the correct
nursing care in the hospital setting.

Objective: The objective of the study was to describe the patient group and
identify priority areas for quality improvement in nursing care. Research
questions: 1) What demographic and clinical factors characterise hip fracture
patients at Akershus University Hospital? 2) To what extent do patients regain
their previous functional ability four months after surgery? 3) What clinical
factors are predictors of change in functional ability in the four months after
discharge from hospital?

Method: The study had a quantitative, exploratory and prospective longitudinal
design. The sample (N = 131) was made up of hip fracture patients who were
admitted to Akershus University Hospital in the period April 2018 to June 2019.
We collected clinical data on physical condition (NEWS, ASA), functional ability
(Barthel), mobility, cognitive function (IQCODE), pain (NRS) and delirium
(4AT, DSM), and performed analyses using descriptive statistics, t-tests and
linear regression analyses.

Results: The mean age of participants was 78.2 years (between 51 and 100
years). They mainly lived at home, and 52 per cent were independent before the
hip fracture (mean Barthel score of 17.8). About 46 per cent had another serious
health condition (ASA 3 or 4). Upon discharge from hospital, the majority were
dependent on help (mean Barthel score of 12.1). After four months, their Barthel
scores were 1.7 points lower on average than before the fracture. One-third
experienced delirium during their hospital stay. The average period of bed rest
was two days and nine hours, and the degree of mobilisation was low. Many
(seven out of ten) experienced considerable pain the �rst two days. Delirium, an
ASA score of 3–4 and not being sent home were associated with a signi�cant
reduction in functional ability four months after discharge.

Conclusion: The study indicates a need for more nursing interventions in the
hospital setting in order to better identify and prevent delirium, improve
mobility and relieve pain in patients after hip fracture surgery.



Scandinavia has the highest incidence of hip fractures in the world, and hip
fractures are a serious public health issue (1–2).

Around 9800 people su�er hip fractures in Norway every year (3), and about 600 of
these are operated on at Akershus University Hospital. This patient group mainly
consists of older people who have had a ground-level fall and arrive as emergency
cases. They often have a reduced general condition, comorbidities and complex
physical, mental and social problems (2–6).

International studies show that 40–60 per cent do not regain their pre-fall
functioning, and that mortality rates are high. Excess mortality of 20–30 per cent in
the �rst year compared with control populations is reported, especially among the
over 80s (5–6).

Poor functional outcomes and high mortality rates after hip fracture surgery are
largely related to frailty and comorbidity, but can also be attributed to
complications that arise during the disease course (5–7). Some of the main
complications among hospital patients are related to the surgery itself, such as
delays in surgery of more than 48 hours, and complications during the operation
(5–6).

Poor functional outcomes can also be linked to patient-related factors such as
delirium, pain, limited mobility and physical rehabilitation as well as prolonged bed
rest (7). These complications can be reduced or prevented through proper follow-
up during and after the patient’s stay in hospital. Interdisciplinary orthogeriatric
follow-up has proven to be very e�ective (6). Good nursing care, as part of the
interdisciplinary follow-up, is crucial (6–12). Low nurse to patient ratios are
associated with poorer outcomes (7).

As re�ected in the literature review, it is important to know patients’
characteristics in order to be able to tailor the nursing care to the greatest degree
possible. This can prevent potentially poor outcomes with both short- and long-
term repercussions (5, 8–12). The background for the study was the desire to
identify areas where the quality of nursing care for this large and vulnerable group
could be improved.

We formulated the following research questions:

Research questions

1. What demographic and clinical factors characterise hip fracture patients at
Akershus University Hospital?

2. To what extent do patients regain their previous functional ability four months
after surgery?



The study was exploratory and had a prospective longitudinal design.

We included patients who were admitted as emergency cases at Akershus
University Hospital and received hip fracture surgery in the period April 2018 to
June 2019, and who could communicate in Norwegian or English. We excluded
patients who were not resident in Norway or were in intensive care or an
observation ward prior to surgery. A project nurse recruited the participants
preoperatively.

We assessed factors that could conceivably a�ect functioning after a hip fracture in
the �rst months after discharge. We assumed that the following factors may be
impacted by the nursing care that hospital patients receive, and are therefore
particularly relevant from a nursing perspective: an acute confusional state
(delirium), extent (number of hours) of bed rest from admission to initial
mobilisation, highest degree of mobility during the hospital stay and pain during
mobilisation (Numerical Rating Scale, NRS) (0–10) the �rst two days after surgery.

We further assumed that the patient’s general system stability (measured using the
National Early Warning Score [NEWS]) and surgical risk (measured using the
American Society of Anesthesiologists’ classi�cation [ASA]) as well as follow-up
after discharge (short-term in-patient rehabilitation, long-term in-patient
rehabilitation, follow-up at home, no follow-up at home) would have an impact on
the outcome of the hip fracture and the surgery, and would therefore have to be
mapped.

We collected quantitative data at the point of admission and during the hospital
stay from medical records and interviews with the patients’ families or others who
knew them well. Data were also collected four months after discharge via telephone
interviews with family members or nursing home sta�. See Table 1 for an overview
of data collection times and data sources.

3. What clinical factors are predictors of change in functional ability in the four
months after discharge from hospital?

Method
Design

Sample

Data collection



We registered data on age, gender, living conditions, municipal services and
whether the patient was discharged to their own home, a rehabilitation unit or a
nursing home. The latter was dichotomised for regression analyses as own home
versus nursing home or rehabilitation unit.

We registered the diagnosis, type of fracture and comorbidities at the time of
admission, as well as ASA and NEWS.

ASA is a system developed by the American Society of Anesthesiologists to classify
patients’ physical condition prior to surgery. The system helps assess the risk
associated with surgery (13). The patient is assessed by an anaesthesiologist
according to this �ve-category classi�cation system, where 1 indicates a normal
healthy patient and 5 is a moribund patient that is not expected to survive 24 hours
with or without surgery. In our study, the scores were dichotomised for the
regression analysis to 1 + 2 versus 3 + 4. Patients with an ASA score of 5 were not
included.

Demographic data

Clinical data
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NEWS (National Early Warning Score) is a scoring tool for detecting clinical
deterioration in a patient. It measures vital signs such as respiration rate, systolic
blood pressure, pulse rate, level of consciousness, temperature and oxygen
saturation (14). Each parameter is assessed on a scale from 0 to 3, where 0
indicates a normal value and 1–3 indicates the severity of deviations from the norm
– either higher or lower scores than normal. An aggregate score of 1–4 indicates
circulatory stability, while a score of 5–6 indicates a need for closer follow-up of the
patient’s condition. A score of 7 or more indicates a serious risk of clinical
deterioration that requires continuous monitoring of vital signs.

The patient’s functional ability was assessed using the Barthel Index for Activities
of Daily Living (ADL) (15). This index consists of ten variables that measure the
extent to which someone can function independently in relation to ADLs such as
bowel and bladder continence, personal hygiene, toilet use, feeding, transferring
from bed to chair and back, indoor mobility, dressing, climbing stairs and bathing.
The maximum score in the Norwegian version is 20 (completely independent), and
the minimum score is 0 (completely dependent on help with basic ADLs).

In cases where the patient was living in a nursing home, we asked their family or a
member of sta� about the patient's functional ability two weeks before they were
admitted to hospital. We also assessed their functional ability upon discharge and
four months after surgery via a telephone call with a family member or nursing
home sta�.

The date and time of initial postoperative mobilisation was recorded. In addition,
we registered the highest degree of mobilisation, measured in the number of
metres the patient had walked whilst in hospital. The categories used were ‘not
mobilised out of bed’, ‘walked 0-2 metres’, ‘walked 2-10 metres’ and ‘walked over 10
metres’.

The patient’s cognitive function before the hip fracture was assessed using the
Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE) (16). This
screening tool focuses on changes in cognitive function over the past 10 years and
is answered by a person who knows the patient well, such as a member of their
family or care provider.

Functional status

Mobilisation

Cognitive function



The questionnaire consists of 16 variables that describe activities involving
cognitive functions, such as memory, learning, reasoning, decision-making and
instrumental skills. The maximum score for each variable is 5, which indicates that
the patient is much worse than 10 years ago. A score of 3 indicates no change in
cognitive function, and a mean score of over 3.5 indicates suspicion of cognitive
decline.

Upon admission, we completed the IQCODE via telephone with a family member
or someone who knew the patient well. For patients who were long-term nursing
home residents, we completed the questionnaire with a member of sta� at the
nursing home.

We screened the selected patients daily for delirium using the Four Assessment
Test (4AT) and assessed the patient based on the diagnostic criteria for delirium in
the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) from the
American Psychiatric Association. The 4AT is a screening tool for assessing
cognitive impairment and delirium in patients, but it is not a diagnostic tool.

The 4AT includes four items: level of alertness, attention, abbreviated mental test,
and acute change or �uctuating course. A score of 4 or more indicates possible
delirium, and a score of 1–3 indicates possible cognitive impairment. The 4AT has
shown a sensitivity of 78 per cent and speci�city of 95 per cent in identifying
delirium (17).

The DSM system is the most commonly used classi�cation system in psychiatric
research. The �fth version, DSM-5, was released in 2013 (18). The diagnostic
criteria for delirium in DSM-5 are as follows: A) Disturbance in attention, B) The
disturbance develops over a short period of time, C) An additional disturbance in
cognition, D) The disturbances are not better explained by a pre-existing,
established or evolving neurocognitive disorder, and E) There is evidence that the
disturbance is a direct physiological consequence of another medical condition.

All criteria must be met for delirium to be diagnosed. In this study, we de�ned
delirium as a score of 4 or higher in one of the 4AT questionnaires that were
completed during admission, and/or meeting the DSM-5 criteria. Project nurses
screened the patients on weekdays and completed the questionnaires afterwards
based on medical records if they were not present on weekends and public
holidays.

Delirium screening



The patients’ pain was recorded daily while they were in hospital. This study uses
the results of the pain assessments from the �rst two days after surgery. A
registered nurse (RN) assessed pain using the Numerical Rating Scale (NRS),
which consists of a scale from 0–10, where 0 indicates no pain and 10 is the worst
pain imaginable (19).

The demographic and clinical factors describing the patient group were presented
as averages and standard deviations (SD) for continuous variables, and as
frequencies and percentages for category variables. Outcome variables were
calculated as the Barthel score upon admission minus the score registered four
months after discharge.

For example, if the patient had a Barthel score of 6 at admission, and a score of 10
four months after discharge, the change in the Barthel score was -4, with negative
values on the outcome variable indicating an increase in independence. Conversely,
positive values indicate a decline in physical functioning.

We used a t-test to test whether the change in the Barthel score was signi�cantly
di�erent from zero. We also used linear regression analysis to test which
prede�ned covariates were associated with a change in the Barthel score, and
estimated both bivariate models and a multiple model. The Akaike information
criterion (AIC) was used to reduce the number of redundant covariates in the
multiple model.

We used correlation analysis between covariates to screen for multicollinearity
problems. Standard statistical tests were used for model diagnostics. We estimated
regression models for cases that had no missing values for covariates in the model.

All tests were two-tailed, and results with p-values below 0.05 were considered
statistically signi�cant. We performed all statistical analyses in SPSS v26.

The study was approved by the Regional Committee for Medical Research Ethics
South East Norway (REC South East Norway), reference number 2018/315, and the
data protection o�cer at Akershus University Hospital.

Project nurses obtained written informed consent from the patients. For patients
with a known cognitive impairment, or who were delirious at the time of inclusion,
consent was obtained from a member of the patient’s family.

Pain

Analysis

Ethics



A total of 131 people were included in the study. The mean age was 78.2 years (from
51–100 years) and 66.4 per cent of the participants were women. Just over three-
quarters of the patients were living at home when admitted to hospital, and more
than half were not users of municipal care services.

The most common diagnoses were cardiovascular disease and endocrinological
diseases. About 15 per cent had been diagnosed with dementia. The family’s or care
provider’s assessment of the patient’s pre-admission cognitive function indicates
no change in cognitive function in the last ten years for most patients. For further
details on the sample, see Table 2.

Results
Sample



The participants were relatively independent before fracturing their hip, with a
mean score of 17.8 (SD 3.6) out of a maximum of 20 on the Barthel Index. As
expected, their functional ability declined after surgery, and was 12.1 (SD 5.6) upon
discharge, which indicates a need for help with basic self-care. Four months after
discharge, functional ability had increased to 16.5 (SD 4.5), which indicates that the
average decline between admission and four months after discharge was 1.7 points
(SD 3.6) (p <0.001).

Patients’ functional ability at admission, discharge and after four months

https://sykepleien.no/sites/default/files/styles/lightbox/public/2022-09/Eng_Kirkevold_tab2_MH_NY_0.png?itok=-g_WWzt1


Before admission, one-third of the patients were receiving home care services,
while 52 per cent were managing without. The other 14.5 per cent were living in a
nursing home. After four months, 23.7 per cent were receiving home care services,
while 45.8 per cent were living in their own home without any help from the health
service. The proportion living in a nursing home had increased to 21.4 per cent.

Approximately one-third of the patients had experienced delirium during their
hospital stay. The average length of bed rest from admission to initial mobilisation
was approximately two days and nine hours, but this varied considerably.

The most common degree of mobilisation was walking 0–2 metres, which about a
third of the patients had managed. A quarter of the patients had walked a
maximum of 2–10 metres, while only a sixth had walked more than 10 metres prior
to discharge. One-�fth could only be mobilised while sitting on the edge of the bed
or not at all.

For the 96 patients we have data on, the average pain score during mobilisation in
the �rst two days was almost 7, on a scale from 0–10. This indicates that many
patients experienced some severe pain in the �rst 24 hours despite the goal of
providing su�cient pain relief.

Participants had a mean maximum NEWS score of 4.9 (SD 2.5) during their
hospital stay. In other words, they were close to the limit of 5, which indicates that
a rapid response is necessary to prevent clinical deterioration and that close follow-
up is therefore needed by an RN and a doctor. Almost half had an ASA score of 3 or
4, which indicates that they were seriously ill prior to fracturing their hip.

The average stay in hospital was 8.4 days (SD 5.1). Most of the patients were
transferred to a nursing home, while just over a third were sent home. See further
details in Table 3.

Clinical factors important for regaining functional ability



The bivariate analyses show that pre-surgery delirium and severe illness, which was
indicated by an ASA score of 3 or 4, or being discharged to a nursing home or
rehabilitation unit, were associated with a signi�cant functional decline – measured
using the Barthel Index – between admission and four months after discharge.

According to the multiple model – after the reduction of redundant covariates –
several hours of bed rest from the time of admission to the emergency department
to initial mobilisation is the only variable associated with signi�cant functional
decline between admission and four months later. Although ASA and place of
discharge were retained in the model, they do not predict functional decline. No
other predictors were retained in the model as a result of the reduction in the
number of redundant covariates using AIC. See Table 4 for details.

Predictors for change in functional ability between discharge and four months
later
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This study shows that patients who are admitted for emergency hip fracture
surgery at Akershus University Hospital are older patients who are living at home,
more than half of whom were relatively independent before fracturing their hip.
Compared with the study by Taraldsen et al. (4) of a similar patient group in
Trondheim, our participants were somewhat younger – 78.2 versus 83.4 years.

As in the study by Taraldsen et al. (4), approximately 66 per cent were women. This
is consistent with �ndings in international studies: women have a signi�cantly
higher risk of fracturing their hip (20). It may be due to older age and factors such
as sarcopenia and osteoporosis, which are more common in women (21, 22).

The participants’ functional ability was somewhat impaired prior to the hip
fracture, with a mean score of 17.8 (SD 3.6) on the Barthel Index, which is about the
same as the functional ability in the study by Taraldsen et al. (4). Four months after
discharge, the mean Barthel score was 16.5 (SD 4.7), which means that most had
regained a signi�cant degree of their pre-fracture functional ability.

In comparison, Karlsson et al. (23) found in an intervention study in Sweden that
hip fracture patients who underwent intensive rehabilitation scored on average 15
(home rehabilitation) and 16 (hospital rehabilitation unit) three months after
surgery, and 17 in both groups after one year. This may indicate that many of our
participants received tailored rehabilitation after discharge.

Discussion
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In our sample, we saw an increase in the need for services four months after
discharge. The proportion living in a nursing home had increased from 14.5 per cent
to 21.4 per cent, and the proportion who were managing without home care
services had fallen from 52 per cent to 45.8 per cent. These �gures con�rm that a
hip fracture is a serious condition that can lead to impaired functional ability and a
greater need for help (4-6). The �gures also show that it is important to put in
place tailored interdisciplinary interventions, both at an early stage (6) and as a
follow-up measure at a later stage (4).

Tailored nursing care can reduce delirium, bed rest and pain, and improve
postoperative mobility (24–26). The results show that delirium and a long period of
bed rest between admission and initial mobilisation is associated with a reduced
functional ability four months after discharge. About a third of the patients had
delirium during their hospital stay. The study also showed that many experienced
severe pain in the �rst two days after surgery. It is well-documented that pain can
contribute to delirium and, conversely, that delirium can a�ect the ability to self-
report pain (27).

This highlights the importance of systematic assessment, both of delirium and
pain, and of e�ective pain relief and other interventions to prevent delirium.
Research has shown that delirium often goes undetected or is detected at a late
stage, and that hospitals struggle to prevent and treat this condition (28, 29).

This is despite the existence of various e�ective nursing interventions that reduce
the risk of developing delirium (8–12, 24–30), including measures that help to
orient the patient in time and space, reduce noise and other disturbing stimuli in
the environment, promote sleep, relieve pain, and help ensure a good �uid balance
and that information is provided to the patient in advance (8–12, 30).

On average, participants had 57.3 hours of bed rest between admission to the
emergency department and initial mobilisation, but this �gure varied from 33 to 81
hours. The degree of post-surgery mobilisation was moderate. Only about one-
sixth of the patients had walked over ten metres, while over one-third had walked
between zero and two metres. One-�fth had not left their bed, or had only sat on
the edge of their bed.

It is important to systematically assess delirium and pain 

Mobility can be promoted during pain assessment



This may be due to several factors, such as a short hospital stay after surgery,
generally impaired health (ASA scores 3–4), dementia and/or other underlying
conditions. As prolonged bed rest is associated with complications and functional
impairment, mobilisation is critical to preventing complications and initiating
rehabilitation. Early mobilisation is associated with a reduced risk of death after
hip surgery (24), and mobilisation within 36 hours of surgery is therefore the
recommended best practice in a recent study from the UK (24).

Mobilisation and pain are often linked. In our sample, participants reported an
average NRS score of 7 (out of a maximum of 10) during mobility. Pain is therefore
likely to have been a contributing factor to the relatively low degree of
mobilisation. In order to promote mobility, preparing for mobilisation by assessing
the patient’s pain and o�ering pain relief within a su�cient time frame before the
planned mobilisation are important elements in the nursing care (30).

Furthermore, studies show that early, intensive physical rehabilitation and
interdisciplinary rehabilitation that addresses nutrition as well as physical and
psychosocial function are important for subsequent mobility and functional ability
in older people with hip fractures (24–26). In our sample, being discharged to a
nursing home or rehabilitation unit was not associated with improved functional
ability after discharge. This can be partly explained by the fact that this category
includes the patients with the poorest health and people who need more follow-up,
including rehabilitation.

The information we obtained was not precise enough to be able to distinguish
between these two groups. The Barthel Index indicates to some extent that a good
proportion of our participants recovered considerably during the �rst four months
after discharge, but that many experienced a signi�cant decline in functional
ability.

A limitation of the study was the relatively small sample, recruited solely from one
hospital and the fact that not all relevant patients were included due to insu�cient
project resources. The relatively small sample has prevented us from further
exploring the relevant covariates in more complicated models, such as possible
confounders, mediators and moderators.

It is also open to discussion whether it would have been more appropriate for
patients who were cognitively intact to self-assess their degree of independence.
We chose to ask their families or nursing home sta� to assess the functional ability
of all patients in order to ensure consistency and comparability.

Methodological limitations



The objective of the study was to identify priority areas for quality improvement in
the nursing care of emergency hip fracture patients. In comparisons with existing
literature, the study points to several areas that can be developed with a view to
improving the prognosis for hip fracture patients.

The study shows the importance of assessing cognitive function and identifying
delirium at an early stage. It also shows that a simple screening tool such as the
4AT can be used to assess cognitive function in order to identify delirium (31). A
range of established measures exist that can prevent or reduce delirium (7–12, 24–
30).

A quality improvement project at Akershus University Hospital has shown that
there is insu�cient awareness or systematic assessment of patients at risk of
delirium in medical and surgical wards. As part of the project, we developed and
tested a suggested treatment plan to increase e�orts to screen and implement
interventions at an early stage in order to prevent or reduce delirium (32).

The results also show that RNs should have a greater focus on pain relief in
connection with mobilisation, on early mobilisation and on increasing the degree
of mobilisation. These are resource-intensive nursing tasks, especially in relation to
geriatric patients with comorbidities (27), like those in our sample. A good nurse to
patient ratio is therefore important for ensuring su�cient intensive follow-up of
this patient group during their relatively short stay in hospital, which averages 8.4
days (6, 27).

The literature also shows that early and intensive physiotherapy is crucial to the
patient’s outcome. A close collaboration between physiotherapists and RNs will
ensure that patients get the most out of rehabilitation (6, 27), which is particularly
important if patients do not receive intensive interdisciplinary rehabilitation in the
primary health service after discharge.

A national study with a larger, representative sample would strengthen
generalisability and make it possible to investigate more complex relationships
between covariates and to include other relevant characteristics such as the
importance of sta�ng levels.

A follow-up study of RNs’ knowledge about delirium, pain relief etc. in orthopaedic
wards could uncover knowledge gaps and help to tailor the implementation of
improvement measures.

Conclusion
Implications for clinical nursing

Future research



•

•

•

The study’s contribution of new knowledge

Hip fractures are common in Norway and can lead to severe functional
decline and death. Complications such as delirium after a hip fracture are
common, and these impact on morbidity and functional ability in both the
short and long term. Good nursing care is crucial for preventing
complications and promoting good health and functional ability.

Patients who were admitted with a hip fracture were systematically assessed
during their hospital stay and at four months after discharge. Factors that
can be impacted by nursing interventions were also assessed. The
relationship between these factors and the patient's functional ability after
four months was investigated.

The study describes the characteristics of hip fracture patients, as well as the
complications that can arise during their hospital stay. It also revealed how
the degree of mobilisation a�ected the patient’s functional ability after four
months. The study has identi�ed important areas for quality improvement.

We would like to thank project nurses So�e Høen, Eline Elshaug Schønneberg and Tine
Johnsen Karlsrud who contributed in the start-up phase of the project by devising a
project plan. They were also involved in the data collection. We would also like to thank
Mia Charlotte Emilsen, who contributed to the data collection.

The authors report no con�icts of interest.
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