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Objective: To investigate rehabilitation settings,
exercise modalities, and assessments provided
post-discharge to older adults with hip fracture with
and without signs of cognitive impairment.

Design: National cross-sectional e-survey.

Subjects: Rehabilitation managers and development
physiotherapists from all 98 Danish municipalities.
Methods: Information was collected on rehabilita-
tion after discharge across four settings: 24-h-care,
home-based care, outpatient-healthcare-centers,
and nursing-home-facilities.

Results: Ninety municipalities (92%) responded.
About half used standardized screening tools to
guide rehabilitation, but only 4% screened for cog-
nitive impairment. Rehabilitation was typically deli-
vered by physiotherapists 1-2 times/week, lasting
5-12 weeks, with 24-h-care and nursing-home faci-
lities settings offering shorter but more frequent
sessions. Common exercise modalities included
strengthening, balance, and functional tasks, where
these were more used in hip fracture than hip frac-
ture with signs of cognitive impairment. Patient-
Reported-Outcome-Measures (PROMs) were infre-
quently used; the Patient-Specific-Functional-Scale
and Numerical-Rating-Scale were most often used.
Cognitive PROMs were rarely applied, except the
Montreal-Cognitive-Assessment at 24-h-care. Per-
formance-based tests were more widely used, parti-
cularly the 30s-sit-to-stand and Timed Up&Go tests.
Conclusion: The survey had a high response rate.
Few municipalities used cognitive screening tests
and pain scales whereas performance-based tes-
ting was more predominant. The preferred exercise
modality was functional exercise, used more often
for patients with hip fracture than those with hip
fracture and signs of cognitive impairment.
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/LAY ABSTRACT )

After hip fracture, patients need rehabilitation to re-
gain their physical function. In Denmark, this mostly
takes place in municipalities after hospital discharge,
with the goal of returning to previous activity levels.
However, little is known about the type and length of
training, or which tests are used, especially for pa-
tients with memory difficulties. We asked all 98 muni-
cipalities in Denmark about their rehabilitation servi-
ces for older adults with hip fracture, including those
with signs of memory difficulties. Ninety municipali-
ties responded. Most municipalities offered exercise
programmes 1-2 times per week for 5-12 weeks,
but programmes in nursing homes or 24-h settings
were often shorter or more intensive. Physiotherapists
mainly delivered the rehabilitation, and programmes
often focused on strengthening, balance, and daily
function. Tools to assess memory loss and patient-re-
ported outcomes were rarely used, whereas physical
performance tests like the sit-to-stand and walking

tests were widely applied across all settings.
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he worldwide number of hip fracture (HF) is rising
with a predicted 1.9-fold increase in the incidence

of HF rates from 2018 to 2050 (1), and with an in-
crease in the incidence rates (per 1,000 citizens) in
Denmark from 5.79 in 2019 to 6.18 in 2023 (2). Expe-
riencing a HF can be disastrous for many older adults,
leading to increased dependency and loss of function
(3, 4). In addition, high morbidity and mortality is
seen for patients with a fragility fracture of the hip (3).
Older adults with HF and signs of cognitive im-
pairment (HF-SCI) including dementia represent up
to 40% of all HF (5, 6). Even though this subgroup is
relatively large, they are often not included in research
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(6). From the available evidence it is clear that patients
with HF-SCI experience a substantial negative impact
on outcomes (e.g., activities of daily living [ADL] and
physical function [7-9]) and have a 2.7 times higher
risk of dying than those without cognitive impairment
(10).

Hall and colleagues (5) found in a qualitative study
that very few patients with HF-SCI in the United King-
dom were labelled as not having potential for rehabi-
litation. However, patients with HF-SCI receive less
rehabilitation than those without cognitive impairment
(11, 12), which can have a massive negative personal
and societal impact. Furthermore, physiotherapists face
the clinical challenge that patients with HF-SCI may
have difficulty following instructions and participating
in rehabilitation (13). To further understand the reasons
behind this apparent difference in rehabilitation, and
to improve clinical practice and ensure equity along
with individualized care, a detailed understanding of
the rehabilitation provided is needed.

Treatment and rehabilitation are provided to all
residing in Denmark through a publicly tax-funded
healthcare system and delivery of services is shared
between hospitals and municipalities. Specifically,
hospitals provide surgery, medical management, and
rehabilitation immediately post-surgery, and munici-
palities provide rehabilitation and ongoing supportive
care after discharge from hospital. This collaborative
model addresses both immediate medical needs and
long-term well-being within the universal healthcare
system (14). Over the last 7 years, the length of stay
in hospitals among older adults with HF in Denmark
has declined from a mean of 9 days in 2017 to 7 days
in 2023 (2). This results in more complex health
interventions in the municipalities than before, as
almost all aspects of the rehabilitation after HF take
place in the Danish municipalities after the patient is
discharged from hospital. A study published a decade
ago (15) provided some evidence on what was delive-
red in about half of the municipalities in Denmark to
patients with HF but not on those with HF-SCI. Thus,
what is currently being provided to patients with HF
and HF-SCI in terms of specific exercise modalities
and assessments in the specific settings within the
municipalities across Denmark is unknown.

This study aims to investigate the rehabilitation set-
tings, exercise modalities, and assessments provided to
patients with HF and for those with HF-SCI in Danish
municipalities.

MATERIALS AND METHODS

Questionnaire development and pilot-testing

The development of this questionnaire was based on
a former cross-sectional national survey conducted in
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2014 by Kronborg et al. (15) and reported according
to Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement for
cross-sectional studies and the Checklist for Reporting
Results of Internet E-Surveys (CHERRIES) (16, 17).
We extended the questionnaire by including questions
on patients with HF-SCI. In Danish municipalities,
signs of cognitive impairment can be identified in se-
veral ways. Most often, the referral of patients with HF
and a documented diagnosis of dementia to municipal
rehabilitation from hospitals will include this informa-
tion. In patients without a diagnosis of dementia, the
municipality-based physio- or occupational therapist
observes memory impairment or behaviours associated
with cognitive impairment. To facilitate respondents’
evaluation of the intervention and testing of their older
adults after HF with or without HF-SCI, we included
a cover letter with the survey outlining our defini-
tion of cognitive impairment/dementia: “Cognitive
impairment may manifest as difficulty understanding
or failing to follow exercise instructions, inability
to remember events (e.g., what happened yesterday,
reflecting short-term memory deficits), or problems
with communication (despite previously being able
to speak and understand Danish)”.

The municipality settings, where rehabilitation is
usually provided in Denmark, were divided into 4
categories: 24-h care facilities (24-H) where staff are
available around the clock to provide care and reha-
bilitation (often a temporary residence before further
“discharge” to final residence), home-based (HB) care
where physical rehabilitation occurs in the patient’s
own home, outpatient healthcare centres (OPC) where
patients are transported from their homes for rehabi-
litation, and nursing home facilities (NHF) that serve
as permanent residences for the most frail individuals.
Further, we wanted to gain knowledge concerning
the different kind of elements of exercise modalities
provided, the provider, and duration of the interven-
tion (frequency and minutes/week; number of weeks).

Kronborg et al. (15) provided information on the
use of outcome measures in the municipalities, which
we expanded to include a total of 25 commonly used
patient-reported (PROMs) and performance-based
outcome measures (Table SI). We asked about the
use of these measures across all 4 settings (24-H, HB,
OPC, and NHF) in patients with HF and with HF-SCI.

The questionnaire underwent 3 rounds of pilot
testing with stakeholders to assess the relevance of its
content, clarity, and comprehensibility of the questions.
In the first pilot round, the questionnaire was sent to a
manager and 3 development physiotherapists from 4
different municipal practices, mainly in the eastern part
of Denmark. After incorporating their feedback, the
revised questionnaire was distributed to a researcher
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(within the area of HF), 1 manager and a physiothera-
pist from another municipality in the western part of
Denmark. Following further revision, the questionn-
aire was then programmed in a Research Electronic
Data Capture (REDCap, Vanderbilt University, USA)
web-based software platform (18, 19) and tested for
user-friendliness by a Lolland Municipality based oc-
cupational therapist and a physiotherapist. All revie-
wers had extensive knowledge of the target group and
the structure of the healthcare system, including the
municipal system in Denmark. An English version of
the questionnaire is provided as Appendix S1.

Responder recruitment process

The first author (JAO) obtained contact information
for municipal managers and development physiothera-
pists in municipality-based rehabilitation departments
through online sources and a professional network. As
post-hospital rehabilitation primarily occurs in mu-
nicipalities, all 98 of Denmark’s municipalities were
contacted by phone to ensure representation. Those
who agreed received an e-mail with study details, a
questionnaire guide, and a unique REDCap survey
link. The guide specified that, if needed, respondents
could consult relevant physiotherapists or occupational
therapists within their own municipality, but that they
had to provide a consolidated response to make it as
representative as possible. Initially, all 98 municipali-
ties agreed to participate.

Data collection and management

The electronic survey was administered through RED-
Cap at Region Zealand between 21 March and 31 May,
2023. Each municipality received a unique survey
link on 21 March, followed by 2 reminder emails and
follow-up phone calls to encourage participation.

Five municipalities requested to complete the survey
on paper, later manually entered into REDCap. One
municipality lacked data on 24-H rehabilitation and
another on NHF. After data collection, all surveys
were reviewed for completeness, with no imputation
for missing responses.

Information on municipality-based rehabilita-
tion after hospital discharge was collected for both
cognitively intact patients with HF and those with
HF-SCI. Data were gathered by examining the set-
tings of delivery within the municipality (24-H, HB,
OPC, NHF). Information on whether there was a
formal description of the rehabilitation programme,
the use of tools for stratification of rehabilitation or
cognitive screening, the primary responsible profes-
sion for the rehabilitation, and the availability of
extended rehabilitation options were also extracted
for descriptive purposes.
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Data analysis

Survey responses were organized according to the
weekly number of sessions, the duration of each
session in minutes, and the overall length of the reha-
bilitation in weeks.

In addition, the following modalities of exercise
were categorized into what was delivered in the 4
different settings:

e Warm-up (e.g., on a stationary bike, walking with
rollator);

 Cardiovascular exercise (BORG [20] intensity level
14-15);

* Fitness (below BORG 14 intensity);

 Strength exercises;

* Strengthening exercises (defined as more than +15
repetitions per exercise);

» Balance exercise (static or dynamic);

 Skill/functional tasks (flights, in/out of bed, up
from floor);

» Exercises of relevant activities of daily living (ADL)
(bathing, getting dressed, eating/drinking);

* Outdoor walking (with or without walking aid);

* Other.

The PROMs and performance-based scores/outcome
measures used in the 4 different settings and groups
were also extracted from the questionnaires.

The data were analysed with the IBM Statistical
Package for the Social Sciences (SPSS) program ver-
sion 29 (IBM Corp, Armonk, NY, USA) and Microsoft
365 Excel program (Microsoft Corp, Redmond, WA,
USA) using descriptive statistics and presented as
absolute data (numbers and/or percentages). A x> or
Fisher’s exact test was used as appropriate to illustrate
differences with a level of significance of p<0.05.

Ethics

The study was approved by the Regional Scientific
Ethical Committee in Region Zealand (approval
number SJ-997) and by the Danish Data Protection
Agency (Forskningsfortegnelsen, Region Zealand,
approval number REG-096-2022, and the University of
Southern Denmark Legal Office — SDU RIO, number
11.817). In the distributed materials, respondents were
explicitly notified that by completing the questionnaire
they consented to their data being used in the study,
that their response would be managed anonymously
and that only aggregated results would be presented.

RESULTS

Responses

The participation rate was 92% (90/98 municipalities)
(Fig. 1) across Danish municipalities representing a
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Invited, n= 98*

Respondents, n= 64

)

| 1. Reminder, n =33 |

| Dropouts (did not want
to participate), n = 4

| Extra respondents, n = 16 |

}

| 2. Reminder, n =13 |

Dropouts (did not want

to participate), n =3

A
| Extra respondents, n= 6 |

)

| Phone call to non-respondents, n= 4 |

)

| Extra respondents, n=2 |

}

| Phone call to non-respondents, n=2 |

)

| Extra respondents, n=2 |

I

| Survey participation, 1= 90 (92%) |

Fig. 1. Flowchart illustrating municipality participation in the survey.
*There are a total of 98 municipalities in Denmark, but 2 of them are
collaborating in the delivery of rehabilitation after discharge from hospital.

total of 5.35 million inhabitants in Denmark (Table I).
About half of the municipalities reported the use of a
standardized screening tool, e.g., 6-minute walk test
(6MWT) (21), the New Mobility Score (NMS) (22) (or
similar) for the stratification of their provided rehabili-
tation. By stratification, it is meant that the screening
tool can be used to plan the exercise programme, for
example, based on functional ability. Only 4% (4/90)
of the municipalities used a standardized screening
tool for cognitive impairment at the beginning of the
rehabilitation. Forty-eight% reported that they had a
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Table I. Oversight of the responding municipalities in the survey
90/98=92%

Responding municipalities*

Percentage of responding municipalities from the 5 regions in Denmark:

- Region Zealand (0.85 million inhabitants) 16/17=94%
- Capital Region (1.892 million inhabitants) 26/28=93%
- Region of Southern Denmark (1.24 million inhabitants) 19/22=86%
- Central Region Denmark (1.36 million inhabitants) 18/19=95%
- North Denmark Region (0.60 million inhabitants) 11/11=100%
Total number of inhabitants in Denmark 2023 5.94 million

*There are 98 municipalities in Denmark but 2 of them are collaborating in the
delivery of rehabilitation after discharge from hospital.

formal description of the rehabilitation provided to
patients with HF, while only 13% had a description of
the rehabilitation offered for patients with HF-SCI. In
addition, 13% had a specific course provided for the
caregivers of patients with HF-SCI.

Across all settings and for those with HF or with
HF-SCI, more than 74% of the respondents answered
that they had the option to allocate extended rehabi-
litation beyond the standard practice when necessary.
In most cases, it was reported that physiotherapists
were responsible for the delivering of the physical
rehabilitation and across settings and levels of cogni-
tion. However, for HF-SCI at 24-H, it was reported
by 61% that both physiotherapists and occupational
therapists were primarily responsible for the physical
rehabilitation (Table SII).

The delivery of sessions across settings and levels of
cognition

The reported number of sessions delivered was ty-
pically 1-2 times weekly except at the 24-H setting
where sessions were provided more frequently (>3
times/week) (Table II, Table SII). There was a con-
sistent pattern in the reported number of delivery of
sessions across both groups.

The longest duration per session in minutes was
reported as indicated on the OPC (46—60 min), for HB
sessions as 31—45 min, while sessions mostly for 24-H
and NHF were reported to last between 0 and 45 min.
No difference was seen between the HF and HF-SCI
groups (Table III).

In general, the exercise programmes across settings
lasted 5—12 weeks, apart from 24-H, where program-
mes typically had a shorter duration of 0—8 weeks

Table II1. Reported rehabilitation offered per week to patients with hip fracture (HF) and with HF and signs of cognitive impairment (HF-SCI)

Municipality setting Group, n 1-2 times, n (%) 3-4 times, n (%) All weekdays, n (%) p-value
Outpatient healthcare centres HF, n=90 90 (100) 0 (0) 0 (0) Not appropriate
HF-SCI, n=89 87 (97.8) 2(2.2) 0 (0)

Home-based care HF, n=90 85 (94.4) 5(5.6) 0 (0) 0.36°
HF-SCI, n=90 83 (92.2) 5 (5.6) 2(2.2)

24-h care facilities HF, n=89 29 (32.6) 36 (40.4) 24 (27.0) 0.85°
HF-SCI, n=89 29 (32.6) 33 (37.1) 27 (30.3)

Nursing home facilities HF, n=89 75 (84.3) 7 (7.9) 7 (7.9) 0.93°
HF-SCI, n=89 75 (84.3) 8 (9.0) 6 (6.7)

Data are expressed as numbers (n) in percentage (%) of municipalities responding. 2 = Fisher’s exact test, ® = Pearson x? test. p-values represent differences between

HF and HF-SCI for the number of sessions offered.
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Table III. Reported rehabilitation offered per session (in minutes) to patients with hip fracture (HF) and with HF and signs of cognitive

impairment (HF-SCI)

Municipality setting Group, n 0-30 min. 31-45 min. 46-60 min. p-value

Outpatient healthcare centres HF, n=90 2 (2.2) 23 (25.6) 65 (72.2) 0.432
HF-SCI, n=89 4 (4.5) 28 (31.5) 57 (64.0)

Home-based care HF, n=90 13 (14.4) 56 (62.2) 21 (23.3) 0.81°
HF-SCI, n=90 16 (17.8) 55 (61.1) 19 (21.1)

24-h care facilities HF, n=89 22 (24.7) 52 (58.4) 15 (16.9) 0.13°
HF-SCI, n=89 33 (37.1) 47 (52.8) 9 (10.1)

Nursing home facilities HF, n=89 38 (42.7) 44 (49.4) 7 (7.9) 0.47°
HF-SCI, n=89 37 (41.6) 40 (44.9) 12 (13.5)

Data are expressed as numbers (n) in percentage (%) of municipalities responding. 2=Fisher’s exact test, ®=Pearson x? test. p-values represent differences between

HF and HF-SCI for the duration of sessions.

(Table IV, Table SII). Furthermore, it was found that
patients with HF had shorter programmes at 24-H
compared with those with HF-SCI (Table 1V).

Exercise modalities delivered across settings and
levels of cognition.

The 3 most reported exercise modalities across all
settings for patients with HF or HF-SCI were skill/
functional tasks, strengthening exercises, and balance.
Many respondents had indicated that these 3 modalities
were more often used for older adults with HF than
with HF-SCI, except at OPC (Table V).

Overall, the types of modalities delivered were si-
milar across all settings. However, a higher number of
municipalities reported that individuals with HF more
frequently received warm-up sessions at OPC, HB,
and 24-H; additionally, cardio exercise was more often
reported for HF than HF-SCI at OPC, and strength
exercises were more commonly provided to HF than
HF-SCI at both OPC and 24-H (Table V).

Use of outcome measures across settings and levels
of cognition

PROMSs. A PROM for cognition was not reported as
widely used in the municipality settings but therapists
had a slight preference for the Montreal Cognitive As-
sessment (MoCA) test at 24-H (Fig. 2A, 2B), otherwise
the use of PROM cognition tests was sparse. In the pain
assessments (PROM pain) the Numeric Rating Scale
(NRS) was the test most often chosen. The reported
preference in PROM activity was the Patient Specific
Functional Scale (PSFS), followed by the NMS, with

almost no use of the 2 “fear of falling” measures: Falls
Efficacy Scale-International (FES-I) long and short
version (Fig. 2C, 2D), Table SIII).
Performance-based measures. The 30 s Sit-To-Stand
test (30 s STS), the Timed Up&Go (TUG) test, the
Short Physical Performance Test — balance element
(Tandem), and the 0—5 muscle grading test (0—5 muscle
testing) were reported as the most used outcome mea-
sure across all settings (Fig. 3A, 3B, Table SIII). In
addition, the 6BMWT was also used in more than 30%
at OPC and (HF and HF-SCI) and 24-H (HF) (Fig. 3A,
3B, Table SIII). No testing was used in more than 30%
of the cases at NHF (HF-SCI, Fig. 3B).

DISCUSSION

This national E-survey had a 92% response rate and
found that physiotherapists were most commonly
responsible for delivering exercises and assessments,
and that the rehabilitation services offered were largely
similar for both HF and HF-SCI groups, with few
exceptions. PROMs were not widely used in clinical
practice, whereas performance-based tests were more
commonly applied.

More than a decade ago, Kronborg et al. (15) con-
ducted a similar survey covering over 50% of Danish
municipalities. At that time, only approximately half of
the responding municipalities reported having formal
rehabilitation protocols or programme descriptions
— findings that remain largely consistent with our
current study, despite broader national coverage. This
persistent lack of structured descriptions is striking,
given the substantial growth in randomized trials and

Table IV. Reported rehabilitation offered in weeks to patients with hip fracture (HF) and with HF and signs of cognitive impairment (HF-SCI)

Municipality setting Group, n 0-4 weeks, n (%) 5-8 weeks, n (%) 9-12 weeks, n (%) +13 weeks, n (%)  p-value

Outpatient healthcare HF, n=90 0 (0) 36 (40.0) 46 (51.1) 8 (8.9) 0.662

centres HF-SCI, n=89 1(1.1) 39 (43.8) 40 (44.9) 9 (10.1)

Home-based care HF, n=90 12 (13.3) 47 (52.2) 26 (28.9) 5 (5.6) 0.36°
HF-SCI, n=90 5 (5.6) 51 (56.7) 29 (32.2) 5(5.6)

24-h care facilities HF, n=89 50 (56.2) 27 (30.3) 9 (10.1) 3(3.4) 0.032
HF-SCI, n=89 34 (38.2) 29 (32.6) 23 (25.8) 3 (3.4)

Nursing home facilities ~ HF, n=89 6(6.7) 45 (50.6) 32 (36.0) 6 (6.7) 0.99°
HF-SCI, n=89 5 (5.6) 45 (50.6) 33 (37.1) 6 (6.7)

Data are expressed as numbers (n) in percentage (%) of municipalities responding. ® = Fisher’s exact test, ® = Pearson x? test. p-values represent differences between

HF and HF-SCI for the timeframe of rehabilitation offered.
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Table V. Reported rehabilitation modalities offered to patients with hip fracture (HF) and with HF and signs of cognitive impairment
(HF-SCI) at 4 different municipality sites

Municipality setting Outpatient healthcare centres Home-based care

24-h care facilities

Nursing home facilities

HF, HF-SCI, HF, HF-SCI, HF, HF-SCI, HF, HF-SCI,
Group, n n=90 n=90 p-value n=90 n=90 p-value n=89 n=89 p-value n=89 n=89 p-value
Warm-up 88 (97.8) 80 (88.9) 0.02¢ 72 (80.0) 32(35.6) <0.001® 71 (79.8) 58 (64.4) 0.03° 46 (51.1) 36 (40.0) 0.13°
Cardio 25(27.8) 13 (14.4) 0.03° 8 (9) 5 (5.6) 0.38° 8 (9.0) 7(7.8) 0.79° 5 (5.6) 1(1.1) 0.10°
Fitness 31 (34.4) 36(40.0) <0.44> 27 (30.0) 19(21.1) 0.17° 26 (29.2) 24 (26.7) 0.74° 15(16.7) 18 (20.0) 0.56°
Strength exercise 70 (77.8) 49 (54.4) <0.001° 24 (26.7) 15(16.7) 0.10° 29 (32.6) 18(20.0) <0.001® 18(20.0) 15 (16.7) 0.56°
Strengthening 60 (66.7) 70 (77.8) 0.06° 76 (84.4) 72 (80.0) 0.88° 74 (83.1) 72(80.0) 0.87° 71(79.8) 66 (73.3) 0.23°
exercises®
Balance 87 (96.7) 81(90.0) 0.07¢ 61 (67.8) 44 (48.9) 0.01° 66 (74.2) 56 (62.2) 0.11° 44 (48.9) 43 (47.8) 0.88°
Skill/Functional tasks 81 (90.0) 78 (86.7) 0.49° 90 (100.0) 87 (96.7) 0.082 87 (97.8) 86 (95.6) 0.65° 86 (95.6) 85(94.4) 0.70°
Activities of daily 4 (4.4) 11 (12.2) 0.06? 52 (57.8) 53 (58.9) 0.88° 63 (70.8) 64 (71.1) 0.87° 43 (47.8) 51 (56.7) 0.23°
living (ADL)
Outdoor walking 42 (46.7) 42 (46.7) 1.00° 71 (78.9) 60 (66.7) 0.07° 36 (40.4) 26(28.9) 0.12° 29 (32.2) 28(31.1) 0.87°
Other 5 (5.6) 1(1.1) 0.12 9(10.0) 7(7.8) 0.60° 7 (7.9) 4 (4.4) 0.35° 5 (5.6) 4 (4.4) 0.732

Data are expressed as numbers (n) in percentage (%) of municipalities responding. n/a=none available, ?=Fisher’s exact test, ®=Pearson x? test. p-values
represent differences between HF and HF-SCI for the given modality and setting, <=strengthening exercises defined as more than +15 repetitions per exercise.
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Fig. 3. Reported use of performance-based outcome measures in percentages distributed in 4 municipality-based locations and the level
of cognition: 3A = patients with hip fracture who are cognitively intact, 3B = patients with hip fracture and signs of cognitive impairment.
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5x STS =Five Times Sit-To-Stand test, RM = Repetition Maximum, 0-5 Test =0-5 muscle grading test, Isometric =isometric muscle testing.

clinical practice guidelines in recent years, which have
established a solid evidence base for rehabilitation in
patient post-fracture (3).

Notably, our study also shows that only 13% of
municipalities report having a formal programme
specifically tailored to patients with HF-SCI, and just
4% use cognitive screening tools in municipal reha-
bilitation settings. Evidence from an Australian/New
Zealand registry study including >49,000 patients with
HF demonstrated that patients with HF-SCI received
markedly poorer care compared with their cognitively
intact counterparts, particularly in areas such as pain
assessment, mobilization, and overall rehabilitation
services (11). This lack of attention to a large and
fragile subgroup of patients with HF may reflect a per-
sistent knowledge or implementation gap in the field.
A Canadian survey (23) among 130 physiotherapists
working with people living with dementia revealed
educational needs for dementia knowledge, and stra-
tegies to manage behavioural and cognitive symptoms.
The latter study also recommended that targeted
education for physiotherapists should be included in
entry-to-practice training and be available for those at a
postgraduate level. This apparent knowledge gap in the
rehabilitation of patients with HF-SCI may contribute
to the prevailing perception that this subgroup lacks
rehabilitative potential (10). At the same time, it also
reflects structural and economic constraints that limit
the implementation of more individualized and person-
centred approaches —an element widely recognized as
essential for effective rehabilitation outcomes in people
living with dementia (13). Although our findings indi-
cate that, with few exceptions, the reported content of
rehabilitation services is similar for individuals with

HF and HF-SCI, this conclusion relies on self-reported
practices, which may not accurately represent actual
care delivered. While the apparent lack of exclusion
criteria for those with HF-SCI may indicate inclusive
intent, the absence of guidance on how to tailor rehabi-
litation for this subgroup highlights the need for more
specific recommendations.

Exercise modalities

Largely consistent with current evidence and recom-
mendations (3, 24, 25), we found that the 3 most fre-
quently reported types across all settings for patients
with HF or HF-SCI were skills/functional tasks,
strengthening, and balance exercises. A systematic
review and meta-analysis from Hulsbaek et al. (24)
reported low-quality evidence indicating a small-to-
moderate effect of exercise therapy targeting activities
of daily living (ADL), lower limb muscle strength,
and balance. Correspondingly, a Cochrane Review
by Fairhall et al. (25) demonstrated that interventions
incorporating gait, balance, and skills/functional tasks
were particularly effective in improving mobility follo-
wing hip fracture. Furthermore, the American Clinical
Practice Guideline (CPG) regarding physical therapy
management of patients with HF (3) recommends that
exercise modalities in the post-acute phase — delivered
in home care and community settings — should include
gait exercise, skills/functional tasks, balance, and high-
intensity strength exercise.

However, we did find that all exercise modalities
were more frequently reported as being used for pa-
tients with HF compared with those with HF-SCI, with
strength exercises more often applied at OPC and 24-H
settings for the HF group. This discrepancy warrants
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attention in clinical practice, especially given that
the American CPG explicitly recommends providing
physical therapy using similar interventions for indi-
viduals with and without dementia (3). This suggests
a potential to enhance and standardize rehabilitation
offerings for patients with HF-SCI in addition to what
is currently reported in Danish municipalities. Policy-
makers and managers should place greater emphasis
on, for example, conducting systematic medical record
audits to ensure that patients with HF-SCI receive
standardized rehabilitation aligned with that offered to
patients with HF, thereby maintaining a high profes-
sional standard in the delivery of services.

Beyond the standardization of post-discharge re-
habilitation for patients with HF, particularly those
with HF-SCI, it is also relevant to consider how reha-
bilitation is organized in other countries. While post-
discharge rehabilitation in Denmark primarily relies
on physiotherapists as gatekeepers in collaboration
with general practitioners, studies from Sweden (7)
and Taiwan (26) describe the use of multidisciplinary
teams involving multiple professional disciplines to
address the complex challenges of post-discharge
rehabilitation and potentially improve rehabilitation
pathways.

Outcome measures

Detailed information was gathered throughout the use
of 25 commonly used outcome measures in the dif-
ferent municipality settings. Fewer than one-third of
respondents reported using outcome measures for cog-
nition, which is concerning given that up to 40% of pa-
tients with HF may present with cognitive impairment
(5, 6). The identification of such impairment could be
important for guiding appropriate care strategies and
tailoring the patient’s recovery pathway, and might also
help to direct the care provided or determine the most
suitable rehabilitation trajectory. While it is not the role
of physiotherapists to diagnose cognitive disorders,
screening can serve to confirm clinical observations
that are valuable for tailoring rehabilitation plans. Phy-
siotherapists can inform the patient about the result of
the cognitive screening, so the patient can contact their
general practitioner if needed. If the patient is unable
to do so and has given consent, the physiotherapist can
also contact the general practitioner directly.

PROM pain

Surprisingly, given the high prevalence of HF-related
pain in this patient group (27), we found that only 4
out of 10 respondents reported using pain assessment
scales in practice. Furthermore, the NRS and Visual
Analogue Scale (VAS) were reported as more com-
monly used than the reliable (28), recommended (3),
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and clinically applicable Verbal Rating Scale (VRS)
(29). Inadequate pain assessment and effective pain
management may contribute to uncertainty among pa-
tients with HF regarding the safety and appropriateness
of engaging in rehabilitation activities (30).

PROM activity

It was generally reported that the use of PROMs tools
was limited. Fewer than 1 in 3 reported the use of the
PSFS, the NMS less than 16%, and the FES-I under
10%. Additionally, it is worth noting that the PSFS was
the most used, despite lacking evidence of reliability
and validity in the HF population and not being recom-
mended by the American CPG (3).

It was also striking that the use of the NMS and
the FES-I was underrepresented in clinical practice,
despite being recommended (3) with good reliability
(22, 31) and validity (31,32). The NMS can be used to
identify the patient’s pre-fracture functional level and
thus serve as a tool for setting rehabilitation goals, spe-
cifically aiming for the patient to regain their previous
level of function. The NMS is suggested as one of the
core outcome measures for patients with HF (33), in
addition to being employed in both the Danish and Irish
HF registries. As most HF occur because of a fall, it
is important for clinicians to assess the patient’s fear
of falling, for which the FES-I can be used. Evidence
shows that fear of falling is prevalent among older
adults with HF and is significantly associated with
physical function and anxiety levels and important
for patients with HF (34-36). If the clinician fails to
identify the patient’s fear of falling, this may act as a
barrier to the rehabilitation process, potentially resul-
ting in an unnecessarily prolonged recovery.

Performance-based scores/outcomes

Respondents indicated that the 30 s STS, TUG, and
Tandem tests were the 3 most used performance-based
measures across levels of cognition and care settings.
Within the population of patients with HF, to our know-
ledge there is no evidence supporting the use of the
30 s STS test, while acceptable reliability and validity
have been established for both the TUG and Tandem
tests, which are also recommended by the American
CPG (3). In post-discharge municipal rehabilitation,
there is often a strong focus on regaining pre-fracture
levels of function. Baseline and follow-up assess-
ments are commonly conducted, typically targeting
activities such as walking, sit-to-stand transitions, or
balance. In this context, clinicians should prioritize the
use of outcome measures that have been thoroughly
validated for the specific population, including those
supported by reliability studies that establish measu-
rement error — ensuring that observed improvements
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in performance-based measures reflect true change
beyond measurement variability.

Strength and limitations

One major strength of this study is the high response
rate from 92% of all municipalities in Denmark, which
provides a highly representative picture of what rehabi-
litation is being offered in the country’s municipalities.

Second, we extended previous research by asking
the municipalities about the services they provide not
only to individuals with HF but also to those with
HF-SCI. In addition, we inquired about the services
provided across the 4 typical settings where exercise
interventions are delivered to older adults with HF
and HF-SCI. This provides a greater level of detail
than previously published regarding what is being
offered and where.

A key limitation of this survey is its reliance on
self-reported data from municipal representatives,
which likely reflects intended rather than actual ser-
vice delivery; without patient-level or observational
data, discrepancies between reported and delivered
care for patients with HF and HF-SCI cannot be ruled
out. Moreover, the extent to which these findings are
transferable to healthcare systems beyond Denmark
remains unclear.

Conclusion

The survey, covering more than 92% of all Danish mu-
nicipalities, found that they generally provide similar
inclusive services to patients with HF regardless of
cognitive status. However, specific adaptations to
meet the needs of patients with HF-SCI appear to be
lacking. Municipalities may use the results of this study
to benchmark their services against national trends,
thereby supporting more structured planning of post-
discharge rehabilitation for patients with HF, including
those with HF-SCI. Future research should explore
international post-discharge rehabilitation practices
to examine how these services differ or are similar
across countries. Moreover, the current findings from
Denmark should be validated by investigating what
patients are actually offered in practice.

ACKNOWLEDGEMENTS

The authors would like to thank the therapists and
managers from the participating municipalities for
their review of the questionnaire before completion.

Funding: JAO received funding for his PhD project
from Edith and Henrik Henriksen’s Memorial legatee
and from the Region Zealand Foundation for Health
Research (grant R32-A1111). STS is currently funded

p. 9 of 10

by a grant from Region Zealand (Exercise First) and
2 grants from the European Union’s Horizon 2020
Research and Innovation Program, one from the Euro-
pean Research Council (MOBILIZE, grant agreement
No. 801790) and the other under grant agreement No.
945377 (ESCAPE).

The authors have no conflicts of interest to declare.

REFERENCES

1. Sing CW, Lin TC, Bartholomew S, Bell JS, Bennett C, Bey-
ene K et al. Global epidemiology of hip fractures: secular
trends in incidence rate, post-fracture treatment, and all-
cause mortality. J Bone Miner Res 2023; 38: 1064-1075.
https://doi.org/10.1002/jbmr.4821

2. Rock ND, Christensen HC. Annual Report Danish Hip Frac-
ture Database 2022 (In Danish - Tveerfagligt Register for
Hoftenaere Larbensbrud (RKKP) [Internet]. Arhus: Afdeling
for hjerte/kar, kirurgi og Akutomradet, Regionernes Klinisk
Kvalitetsudviklingsprogram; Available from: https://www.
sundhed.dk /content/cms/62/4662_dansk-tvaerfaglig-
register-for-hoftenaere-laarbensbrud.pdf

3. McDonough CM, Harris-Hayes M, Kristensen MT, Over-
gaard JA, Herring TB, Kenny AM, et al. Physical therapy
management of older adults with hip fracture. J Orthop
Sports Phys Ther 2021; 51: CPG1-CPG81. https://doi.
0org/10.2519/J0SPT.2021.0301

4. Ipsen JA, Pedersen LT, Draborg E, Bruun IH, Abrahamsen
C, Viberg B. Cost-effectiveness of physical rehabilitation
and care of older home-dwelling persons after hip fracture:
a systematic review and narrative synthesis. J Rehabil
Med 2022; 54: jrm00351. https://doi.org/10.2340/jrm.
v54.3421

5. Hall AJ, Fullam J, Lang IA, Endacott R, Goodwin VA.
Community physiotherapy for people with dementia fol-
lowing hip fracture: fact or fiction? A qualitative study.
Dementia (London) 2020; 19: 2750-2760. https://doi.
org/10.1177/1471301219857027

6. Smith TO, Gilbert AW, Sreekanta A, Sahota O, Griffin XL,
Cross JL, et al. Enhanced rehabilitation and care models
for adults with dementia following hip fracture surgery.
Cochrane Database Syst Rev 2020; 2: CD010569. https://
doi.org/10.1002/14651858.CD010569.pub3

7. Karlsson &, Berggren M, Olofsson B, Stenvall M, Gustaf-
son Y, Nordstrom P, et al. Geriatric interdisciplinary home
rehabilitation after hip fracture in people with dementia:
a subgroup analysis of a randomized controlled trial.
Clin Interv Aging 2020; 15: 1575-1586. https://doi.
org/10.2147/CIA.S250809

8. Larsson G, Stromberg U, Rogmark C, Nilsdotter A. Cog-
nitive status following a hip fracture and its association
with postoperative mortality and activities of daily living:
a prospective comparative study of two prehospital emer-
gency care procedures. Int J Orthop Trauma Nurs 2019;
35: 100705. https://doi.org/10.1016/j.ijotn.2019.07.001

9. Runde HA, Taraldsen K, Follestad T, Saltvedt I, Johnsen
LG. The impact of cognitive function on physical activity,
physical function and quality of life in older adults following
a hip fracture. Age Ageing 2023; 52: afad061. https://
doi.org/10.1093/ageing/afad061

10. Hall AJ, Lang IA, Endacott R, Hall A, Goodwin VA. Phy-
siotherapy interventions for people with dementia and a
hip fracture: a scoping review of the literature. Physioth-
erapy 2017; 103: 361-368. https://doi.org/10.1016/j.
physio.2017.01.001

11. Taylor ME, Harvey LA, Crotty M, Harris IA, Sherrington
C, Close JCT. Variation in care and outcomes for people
after hip fracture with and without cognitive impairment:
results from the Australian and New Zealand Hip Fracture

J Rehabil Med 58, 2026


https://doi.org/10.1002/jbmr.4821
https://www.sundhed.dk
https://www.sundhed.dk
https://doi.org/10.2519/JOSPT.2021.0301
https://doi.org/10.2519/JOSPT.2021.0301
https://doi.org/10.2340/jrm.v54.3421
https://doi.org/10.2340/jrm.v54.3421
https://doi.org/10.1177/1471301219857027
https://doi.org/10.1177/1471301219857027
https://doi.org/10.1002/14651858.CD010569.pub3
https://doi.org/10.1002/14651858.CD010569.pub3
https://doi.org/10.2147/CIA.S250809
https://doi.org/10.2147/CIA.S250809
https://doi.org/10.1016/j.ijotn.2019.07.001
https://doi.org/10.1093/ageing/afad061
https://doi.org/10.1093/ageing/afad061
https://doi.org/10.1016/j.physio.2017.01.001
https://doi.org/10.1016/j.physio.2017.01.001
http://www.medicaljournals.se/jrm

JRM

JRM

JRM

J. A. Overgaard et al. "National survey of exercise modalities and outcome measures used in older adults with or without
cognitive impairment after hip fracture”

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Registry. J Nutr Health Aging 2024; 28: 100030. https://
doi.org/10.1016/j.jnha.2023.100030

Prommik P, Kolk H, Maivéli U, Padsuke M, Martson A. High
variability in hip fracture post-acute care and dementia
patients having worse chances of receiving rehabilitation:
an analysis of population-based data from Estonia. Eur
Geriatr Med 2020; 11: 581-601. https://doi.org/10.1007/
s41999-020-00348-5

Ries IJD. A framework for rehabilitation for older adults
living with dementia. Arch Physiother 2022; 12: 9. https://
doi.org/10.1186/s40945-022-00134-5

Schmidt M, Schmidt SAJ, Adelborg K, Sundbgll J, Lauge-
sen K, Ehrenstein V, et al. The Danish health care system
and epidemiological research: from health care contacts
to database records. Clin Epidemiol 2019; 11: 563-591.
https://doi.org/10.2147/CLEP.S179083

Kronborg L, Bandholm T, Kehlet H, Kristensen MT. Munici-
pality-based physical rehabilitation after acute hip fracture
surgery in Denmark. Dan Med J 2015; 62: A5023.
STROBE Checklist version 4. 2007. Availa-
ble from: https://www.strobe-statement.org/index.
php?id = available-checklists

Eysenbach G. Improving the quality of Web surveys: the
Checklist for Reporting Results of Internet E-Surveys
(CHERRIES). J Med Internet Res 2004; 6: e34. https://
doi.org/10.2196/jmir.6.3.e34

Harris PA, Taylor R, Thielke R, Payne ], Gonzalez N,
Conde JG. Research electronic data capture (REDCap):
a metadata-driven methodology and workflow process
for providing translational research informatics sup-
port. J Biomed Inform 2009; 42: 377-381. https://doi.
org/10.1016/j.jbi.2008.08.010

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal
L, et al. The REDCap consortium: building an international
community of software partners. J Biomed Inform 2019;
95: 103208. https://doi.org/10.1016/j.jbi.2019.103208
Borg G. Psychophysical scaling with applications in phy-
sical work and the perception of exertion. Scand J Work
Environ Health 1990; 16: 55-58. https://doi.org/10.5271/
sjweh.1815

Overgaard JA, Larsen CM, Holtze S, Ockholm K, Kristensen
MT. Interrater reliability of the 6-minute walk test in wo-
men with hip fracture. J Geriatr Phys Ther 2017; 40: 158-
166. https://doi.org/10.1519/IJPT.0000000000000088
Kristensen MT, Bandholm T, Foss NB, Ekdahl C, Kehlet H.
High inter-tester reliability of the new mobility score in pa-
tients with hip fracture. J Rehabil Med 2008; 40: 589-91.
https://doi.org/10.2340/16501977-0217

Hunter SW, Nugent K, Arnold C, Auais M, Beaupre L, Dal
Bello-Haas V, et al. Education needs of Canadian physioth-
erapists working with people with dementia: an online
survey. Physiother Can 2023. https://doi.org/10.3138/
ptc-2023-0048

Hulsbaek S, Juhl C, Rgpke A, Bandholm T, Kristensen
MT. Exercise therapy is effective at improving short- and
long-term mobility, activities of daily living, and balance in
older patients following hip fracture: a systematic review
and meta-analysis. J Gerontol A Biol Sci Med Sci 2022;

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

p. 10 of 10

77: 861-871. https://doi.org/10.1093/gerona/glab236
Fairhall NJ, Dyer SM, Mak JC, Diong J, Kwok WS, Sher-
rington C. Interventions for improving mobility after hip
fracture surgery in adults. Cochrane Database Syst Rev
2022; 9: CD001704. https://doi.org/10.1002/14651858.
CD001704.pub5

Shyu YI, Tsai WC, Chen MC, Liang J, Cheng HS, Wu CC,
et al. Two-year effects of an interdisciplinary intervention
on recovery following hip fracture in older Taiwanese with
cognitive impairment. Int J Geriatr Psychiatry 2012; 27:
529-538. https://doi.org/10.1002/gps.2750

Kristensen MT. Hip fracture-related pain strongly influences
functional performance of patients with an intertrochante-
ric fracture upon discharge from the hospital. PM R 2013;
5:135-141. https://doi.org/10.1016/j.pmrj.2012.10.006
Bech RD, Lauritsen J, Ovesen O, Overgaard S. The verbal
rating scale is reliable for assessment of postoperative
pain in hip fracture patients. Pain Res Treat 2015; 2015:
676212. https://doi.org/10.1155/2015/676212

Leino KA, Kuusniemi KS, Lertola KK, Olkkola KT. Com-
parison of four pain scales in patients with hip fracture
or other lower limb trauma. Acta Anaesthesiol Scand
2011; 55: 495-502. https://doi.org/10.1111/j.1399-
6576.2010.02373.x

Guerra S, Ellmers T, Turabi R, Law M, Chauhan A, Milton-
Cole R, et al. Factors associated with concerns about falling
and activity restriction in older adults after hip fracture:
a mixed-methods systematic review. Eur Geriatr Med
2024; 15: 305-332. https://doi.org/10.1007/s41999-
024-00936-9

Visschedijk J, Terwee CB, Caljouw MAA, Eijk MS, Balen Ry,
Achterberg WP. (2015). Reliability and validity of the falls
efficacy scale-international after hip fracture in patients
aged =65 years. Disabil Rehabil 2015; 37: 2225-2232.
https://doi.org/10.3109/09638288.2014.1002573
Fitzgerald M, Blake C, Askin D, Quinlan J, Coughlan T, Cun-
ningham C. Mobility one week after a hip fracture: can it
be predicted? Int J Orthop Trauma Nurs 2018; 29: 3-9.
https://doi.org/10.1016/j.ijotn.2017.11.001

Smith TO, Collier T, Sheehan KJ, Sherrington C. The uptake
of the hip fracture core outcome set: analysis of 20 years
of hip fracture trials. Age Ageing 2019; 48: 595-598.
https://doi.org/10.1093/ageing/afz018

Gadhvi C, Bean D, Rice D. A systematic review of fear of
falling and related constructs after hip fracture: preva-
lence, measurement, associations with physical function,
and interventions. BMC Geriatr 2023; 23: 385. https://
doi.org/10.1186/s12877-023-03855-9

Visschedijk J, van Balen R, Hertogh C, Achterberg W. Fear
of falling in patients with hip fractures: prevalence and re-
lated psychological factors. J Am Med Dir Assoc 2013; 14:
218-220. https://doi.org/10.1016/j.jamda.2012.10.013
Hulsbeaek S, Laursen LB, Kristensen MT, Midtgaard J. Older
patients’ perspectives on participating in multimodal reha-
bilitation including anabolic steroids following hip fracture:
a qualitative study embedded within a pilot RCT. Disabil
Rehabil 2023; 45: 81-89. https://doi.org/10.1080/0963
8288.2022.2025929

J Rehabil Med 58, 2026


https://doi.org/10.1016/j.jnha.2023.100030
https://doi.org/10.1016/j.jnha.2023.100030
https://doi.org/10.1007/s41999-020-00348-5
https://doi.org/10.1007/s41999-020-00348-5
https://doi.org/10.1186/s40945-022-00134-5
https://doi.org/10.1186/s40945-022-00134-5
https://doi.org/10.2147/CLEP.S179083
https://www.strobe-statement.org/index.php?id = ­available-checklists
https://www.strobe-statement.org/index.php?id = ­available-checklists
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.5271/sjweh.1815
https://doi.org/10.5271/sjweh.1815
https://doi.org/10.1519/JPT.0000000000000088
https://doi.org/10.2340/16501977-0217
https://doi.org/10.3138/ptc-2023-0048
https://doi.org/10.3138/ptc-2023-0048
https://doi.org/10.1093/gerona/glab236
https://doi.org/10.1002/14651858.CD001704.pub5
https://doi.org/10.1002/14651858.CD001704.pub5
https://doi.org/10.1002/gps.2750
https://doi.org/10.1016/j.pmrj.2012.10.006
https://doi.org/10.1155/2015/676212
https://doi.org/10.1111/j.1399-6576.2010.02373.x
https://doi.org/10.1111/j.1399-6576.2010.02373.x
https://doi.org/10.1007/s41999-024-00936-9
https://doi.org/10.1007/s41999-024-00936-9
https://doi.org/10.3109/09638288.2014.1002573
https://doi.org/10.1016/j.ijotn.2017.11.001
https://doi.org/10.1093/ageing/afz018
https://doi.org/10.1186/s12877-023-03855-9
https://doi.org/10.1186/s12877-023-03855-9
https://doi.org/10.1016/j.jamda.2012.10.013
https://doi.org/10.1080/09638288.2022.2025929
https://doi.org/10.1080/09638288.2022.2025929
http://www.medicaljournals.se/jrm

