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2002 Cohort

No rehabilitation at  home or in 
24-hour settings after discharge

Once upon a time på
Vestegnen!



There was a lack of evidence 
for rehabilitation after 
Hip Fracture

Anmeldelse af 2004 
Cochrane review



But - Huge progress has been achieved

• +95% receive a plan for rehabilitation when 
discharged from the acute hospital and provided in 
different settings

&

• An extensive number of systematic reviews 
provide some evidence for rehabilitation across 
the continuum of care after hip fracture



Still – Only about 
50% of survivors 

fully recover their 
pre-fracture New 

Mobility Score 
(NMS) function

50% of patients followed at 12 months fully regained 
their pre-fracture NMS level

54% of patients followed reached their pre-fracture 
NMS level of function at 6 months 

2023 - Pre-fracture NMS recorded in

Positive 
findings

But



One of the recent larger reviews (about 50 RCTs) on the 
effect of exercise therapy after hip fracture
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https://pubmed.ncbi.nlm.nih.gov/34387664/

https://pubmed.ncbi.nlm.nih.gov/34387664/


7

https://pubmed.ncbi.nlm.nih.gov/33522384/

https://pubmed.ncbi.nlm.nih.gov/33522384/
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Recommendations for training & tests across 

the continuum of care after hip fracture:

- 0-2 weeks (acute phase)

- 3-12 weeks (sub-acute phase)

- +12 weeks (extended phase)

Followed NKR with Grade etc. for evaluation of exercise

https://www.researchgate.net/pu
blication/371081611_Tvaesektori
el_genoptraeningsforlobsbeskrivel
se_for_hoftenaert_brud_Region_
Hovedstaden_2022pdf

Cross-sectoral rehabilitation 
after hip fracture.
Capital Region, Denmark

https://www.researchgate.net/publication/371081611_Tvaesektoriel_genoptraeningsforlobsbeskrivelse_for_hoftenaert_brud_Region_Hovedstaden_2022pdf
https://www.researchgate.net/publication/371081611_Tvaesektoriel_genoptraeningsforlobsbeskrivelse_for_hoftenaert_brud_Region_Hovedstaden_2022pdf
https://www.researchgate.net/publication/371081611_Tvaesektoriel_genoptraeningsforlobsbeskrivelse_for_hoftenaert_brud_Region_Hovedstaden_2022pdf
https://www.researchgate.net/publication/371081611_Tvaesektoriel_genoptraeningsforlobsbeskrivelse_for_hoftenaert_brud_Region_Hovedstaden_2022pdf
https://www.researchgate.net/publication/371081611_Tvaesektoriel_genoptraeningsforlobsbeskrivelse_for_hoftenaert_brud_Region_Hovedstaden_2022pdf


Mobilization out of bed <24 hours / day of or day after hip 
fracture surgery improves outcomes and reduce mortality

• Denmark - About 50% reduced 30-day mortality, shorter LOS and 
reduced readmission for patients mobilized <24h of surgery (day of 
or day after surgery) (Kristensen PK et al. 2016) https://pubmed.ncbi.nlm.nih.gov/27591269/ )

• England - Better mobility function 30 days after discharge in 
patients mobilized on the day or day after surgery                                    
(Su B et al. 2018) https://pubmed.ncbi.nlm.nih.gov/29986698/

• UK - Early mobilization led to a two-fold increase in the odds of 
being discharged by 30-days postoperatively                                           
(Sheehan K et al. 2020) https://pubmed.ncbi.nlm.nih.gov/33098414/

• Ireland - Patients not mobilized early (POD1) were 46% more likely 
to die in hospital (Ferris H et al. 2020) https://doi.org/10.1007/s41999-020-00317-y.

Findings from national hip fracture databases – published 2016-2020:

https://pubmed.ncbi.nlm.nih.gov/27591269/
https://pubmed.ncbi.nlm.nih.gov/29986698/
https://pubmed.ncbi.nlm.nih.gov/33098414/


Patients not recovering pre-fracture basic mobility (CAS) at time of acute hospital 
discharge after a first-time hip fracture experienced a significantly increased risk of:

1-year cohort:

• *aHR = 2.8 increased risk for 30-day mortality

• *aHR = 26% increased risk for 30-day readmission
   (Kristensen MT et al 2019) https://pubmed.ncbi.nlm.nih.gov/30615060/

4-year cohort:

• *aHR = 35% increased risk for treated infection / pneumonia

   (Vesterager JD et al 2021) https://pubmed.ncbi.nlm.nih.gov/33941387/

 

But also, basic mobility (CAS) status at time of 
hospital discharge seems to matter.
Findings from the Danish hip fracture database – Published 2019 & 2021

*Sex, Age, BMI, Residential status, Fracture type, Charlson Comorbidity index and Length of acute hospital stay (LOS)

Difference:
CAS pre-fracture vs.
CAS discharge

https://pubmed.ncbi.nlm.nih.gov/30615060/
https://pubmed.ncbi.nlm.nih.gov/33941387/


Acute care intensified Physiotherapy after hip fracture

Patients had 1 regular physiotherapy session in both studies

• Intervention: 2 extra daily 30-min 
   sessions (1 by AH assistant)

• Intervention: 1 extra physiotherapy 
   session daily on weekdays
 

Functional discharge 
criterias was achieved 
earlier than controls

More patients achieved 
independent basic mobility 

(CAS) at discharge



Physiotherapy first week after HF surgery in UK

1st week after surgery

Adjusted 
Probability of:

≥ 2 hours 
physiotherapy 
(vs. less)

Recipients of 
mobilisation & 
exercise (vs. 
mobilisation 
alone)

Recipients of 
6-7 days of 
physiotherapy 
(vs. 0-2 days)

Discharge 
home

+3% +6%

Survival +4% +3% +8%

Outdoor 
mobility 
recovery

+6% +11%

Lower 
Readmission 

+3% +6%

Findings suggests that first-week greater access to physiotherapy 
was associated with higher probability of positive outcomes 



Weekdays vs. Weekdays+Weekend 
rehabilitation after HF in Japan

+Weekend was associated with a: 

• 14% lower risk of in-hospital mortality 
(HR=0.86, 95%CI; 0.8 – 0.92) and

• fewer medical complications

+Weekend group exhibited improved physical 
function at discharge in: 
• Transferring, OR= 1.17 [1.15–1.19], 
• Walking, OR= 1.17 [1.15–1.2] and 
• Stair climbing, OR= 1.06 [1.03–1.08]

versus
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Mobilisation and functional training (week 0-2)

Strong recommendation

(↑↑) We recommend offering early mobilization and training focused on independence in 
basic functions, as soon as possible after surgery, and at least daily thereafter, unless 
contraindicated for surgical/medical reasons.

Practice recommendation : (√) 

• Provide early (<24 hours) and frequent mobilization and training of basic mobility 

such as transfers and walking during the acute admission. 

• The training should also include instruction in edema prophylaxis as well as 

individually adapted movement strength and endurance exercises for lower 

extremities
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Strength training (week 0-2)

Weak/Conditional Recommendation

(↑) We suggest offering strength training during the acute hospitalization if 
this is of longer duration

Practice recommendation: (√) 

• Offer strength training to patients admitted for more than 1 week in the 
acute/inpatient unit

• Strength training can take place sitting on the edge of the bed/bench/chair 
with training of the knee extensors with weight cuffs

• 3 sets of 10 repetitions, load of 10RM has been shown to be feasible

• 1 minute rest between sets and progression of load  based on RM principles



Relevance: About 50% fractured limb muscle power/strength loss early after Hip Fracture 

Sherrington C et al. Australian 
Journal of Physiotherapy 2003

Kristensen MT et al. 
Clinical Biomechanics 2009

Lamb SE et al. 
Age and Ageing 1995

Mitchell SL et al. 
Clin Rehabil 2001



*Cut-points for probable sarkopenia
by Menant JC et al. 2017 

21.7%

2.5%

https://pubmed.ncbi.nlm.nih.gov/27394415/

1-Year 
Mortality

YES

NO

aHR = 7.2

*Lowest sex-specific quintile of knee extension strength
<23.64 kg for males; <15.24 kg for females

Relevance: About 50% of the best patients with Hip Fracture had 
signs of sarcopenia* related to strength of the non-fractured leg

https://pubmed.ncbi.nlm.nih.gov/27394415/
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ADL training week 0-2

(↑) We suggest offering ADL training during the acute admission as the effect is 
moderate for ADL

Practice recommendation: (√)

• Perform ADL assessment during the acute admission

• Consider to offer ADL training during longer hospitalizations

• Training can consist of Personal daily activities (PADL) with visits to 

the toilet, bathing, undressing and dressing, possibly with instruction 

and use of aids

Weak/Conditional Recommendation
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Funktional- / balancetraining (week 3-12)

Practice recommendation: (√) 
• Sit-to-Stand exercises
• Gait training on different surfaces
• Step and stair training exercises.
• Balance exercises (e.g. with decreasing support surface, different surfaces, 

obstacle exercises).
• Progressions: less support, more repetitions or extra load (elastic bands or 

weight vests) etc.

(↑) We suggest using functional training (incl. balance training) of 
progressive severity.

Weak/Conditional Recommendation
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Styrketræning (week 3-12)

Practice recommendation : (√)
• Large muscle groups in lower extremity + hip abd.

• Note restrictions.
• Minimum 2 times weekly.
• 3 sets.

• Slow adaptation, for example:
• 0-2 weeks: 15 repetitions (15 RM)
• 2-4 weeks: 12 repetitions (12 RM),

• >4 weeks: 10 repetitions (10 RM).
• The load is continuously adjusted according to exhaustion at the respective RM level. 

(↑) We suggest using structured and progressive strength training of 
hip/knee extensors and hip abductors as the effect is strong for 
strength and balance

Foto lånt af Jan A. Overgaard

Weak/Conditional Recommendation
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Aerobic training (week 3-12)

Practice recommendation: (√)
• Aerobic training on e.g. exercise bike, arm ergometer or 

walking depending on the patient's functional capacity and 
resources.

• The intensity should be above 65% of maximum heart rate
• Training duration > 20 min.
• Frequency: Incl. studies - training 3-5 times a week.

(↑) We suggest using aerobic exercise as the effect is 
moderate for mobility. 

Weak/Conditional Recommendation



ADL træning (week 3-12)

Practice recommendation: (√) 

• Offer rehabilitation including ADL training where needed

• Training can consist of PADL e.g. bathing and dressing as well as 

Instrumental daily activities (IADL) e.g. cooking, shopping, transport

• Home visits in connection with discharge to own residence with a focus on fall 

prevention by e.g. removing barriers in surroundings

(↑) We suggest to offer ADL training during rehabilitation in the municipality

Weak/Conditional Recommendation
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• Motivation-promoting interventions, e.g. function and activity-based goal 
setting), fall prevention (e.g. risk assessment of barriers at home)

• Patient education initiatives, e.g. information and expectations for the 
rehabilitation program

• Articulating the importance of progressive 'own activity' in addition to offered 
rehabilitation, for example that outdoor walking distance increases as functional 
level improves. They may be in connection with discharge to their own home, 
and during an ongoing rehabilitation program

• Encourage to maintain and motivate self-training after completion of rehab

Motivational, fall prevention and educational interventions

(↑) We suggest using 'motivation-promoting, fall-preventing and 
patient-education interventions' in sub-acute rehabilitation as the effect 
is moderate for serious events (i.e. falls) and mobility

Practice recommendation: (√) 

Weak/Conditional Recommendation
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Extended rehabilitation (Week 12+ )

Practice recommendation: (√)
• The training must be specifically aimed at the remaining deficits. 
• Especially focus on strength training, balance training and fall prevention on 

avoiding secondary falls and fractures (cf. NKR for nutrition and exercise for 
the elderly with geriatric problems). 

• Focus on promoting self-efficacy and motivation for activity and training, so 
that the patient can eventually transition to other regular training in the local 
area or self-training.

(↑↑) We recommend that continued rehabilitation be offered to patients 
who have not regained pre-fracture functional ability, as there is potential 
for further improvement after completion of usual "standard" offer.
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Summery – Rehabilitation after hip fracture - What to do!

For those with reduced levels:

• Intensive training regarding independence in basic mobility activities

• ADL training of specific activities
To everyone: 
• Functional training including balance exercises 
• Deal with hip fracture-related pain as possible 
• Structured and progressive strength training of essential muscle 

groups in lower extremity
•  Training of aerobic capacity

Short-term rehab goal:
Regain pre-fracture CAS points

as fast as possible
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• Include outdoor walking as functionality increases

• Include motivational, fall prevention and educational actions

• Use valid tests to monitor changes over time, including  

recovery of pre-fracture level of function.

• Consider offering training until pre-fracture functional ability 

is regained!

Long-term rehab goal:
Regain pre-fracture NMS points

Summery – Rehabilitation after hip fracture - What to do!



Bispebjerg and Frederiksberg Hospital
Department of Physical and Occupational Therapy

Institute of Clinical Medicine
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Many thanks for your attention!
morten.tange.kristensen@regionh.dk

@TangeMorten

Handouts will be available here

mailto:morten.tange.kristensen@regionh.dk


English version of manual: 
https://www.researchgate.net/publication/338066657_English_version_of_the_Modified_Ne
w_Mobility_Score_NMS_language_edited_and_updated_with_new_references_Dec_2019pdf

Can be used for
all patients with 

Hip Fracture

NMS with a cut-off at 5 points is a 
strong predictor of long-term 

mortality:
Parker and Palmer 1993

Kristensen and Kehlet 2018
https://pubmed.ncbi.nlm.nih.gov/28946781/

Frandsen CF et al 2021

Used in:

& from 2023 also in the 
Nationwide Danish 
Multidisciplinary 

Hip Fracture Database

https://pubmed.ncbi.nlm.nih.gov/34854063/

https://pubmed.ncbi.nlm.nih.gov/8376443/https://pubmed.ncbi.nlm.nih.gov/22677245/

https://www.researchgate.net/publication/338066657_English_version_of_the_Modified_New_Mobility_Score_NMS_language_edited_and_updated_with_new_references_Dec_2019pdf
https://www.researchgate.net/publication/338066657_English_version_of_the_Modified_New_Mobility_Score_NMS_language_edited_and_updated_with_new_references_Dec_2019pdf
https://pubmed.ncbi.nlm.nih.gov/28946781/
https://pubmed.ncbi.nlm.nih.gov/34854063/
https://pubmed.ncbi.nlm.nih.gov/8376443/
https://pubmed.ncbi.nlm.nih.gov/22677245/


Activity

Able to 
independently,

(no assistance or 
guiding allowed)

Able to with human 
assistance or guiding 

from one or more 
persons

Not able to, 
despite human 
assistance and 

guiding

Getting in and 
out of bed 2 1 0

Sit to stand to sit 
from a chair  with 
armrests

2 1 0

Walking with or 
without an 
appropriate aid

2 1 0

The Cumulated Ambulation Score (CAS, 0-6 points)

https://www.researchgate.net/publication/337474968_The_Cumulated_Ambulation_Score_
CAS_English_version_manual_and_score-sheet_updated_with_more_references_2019pdf

https://www.researchgate.net/publication/337474968_The_Cumulated_Ambulation_Score_CAS_English_version_manual_and_score-sheet_updated_with_more_references_2019pdf
https://www.researchgate.net/publication/337474968_The_Cumulated_Ambulation_Score_CAS_English_version_manual_and_score-sheet_updated_with_more_references_2019pdf
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