
Aalborg Universitet

Regaining versus not regaining function following hip fracture—A descriptive study

Hansen, Caspar; Melgaard, Dorte

Published in:
Geriatrics

DOI (link to publication from Publisher):
10.3390/geriatrics4010021

Creative Commons License
CC BY 4.0

Publication date:
2019

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Hansen, C., & Melgaard, D. (2019). Regaining versus not regaining function following hip fracture—A descriptive
study. Geriatrics, 4(1), Article 21. https://doi.org/10.3390/geriatrics4010021

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: December 04, 2025

https://doi.org/10.3390/geriatrics4010021
https://vbn.aau.dk/en/publications/d60bfb52-28d2-44d3-8323-1ec561abb8bc
https://doi.org/10.3390/geriatrics4010021


geriatrics

Article

Regaining Versus Not Regaining Function Following
Hip Fracture—A Descriptive Study

Caspar Hansen 1,* and Dorte Melgaard 1,2

1 Physio- and Occupational Therapy Department, North Denmark Regional Hospital, DK-9800 Hjørring,
Denmark; dmk@rn.dk

2 Center for Clinical Research, North Denmark Regional Hospital, DK-9800 Hjørring, Denmark
* Correspondence: caspar.hansen@rn.dk; Tel.: +45-97-641-664

Received: 1 January 2019; Accepted: 8 February 2019; Published: 14 February 2019
����������
�������

Abstract: The aim of this study was to study the prevalence of patients who did not regain
pre-fracture basic mobility status (PF-BMS) at a task-specific level at discharge with 6-month
follow-up. Furthermore, the objective was to make a comparative description between patients
who did and did not regain PF-BMS measured with the Cumulated Ambulation Score (CAS). A
cross-sectional study with follow-up at discharge and 6 months was performed from June 2015 to
November 2017. Inclusion criteria: all patients ≥65 years admitted with first-time hip fracture. In all,
235 patients were included in the analyses at discharge (76% female, median age 85 (83–87)) and 59
patients at 6 months (48% female, median age 82 (75–88)). At discharge, getting in/out of bed had
the highest prevalence of non-regained ability. At 6 months this was the case for getting in/out of
bed and walking. At discharge, significant between-group differences were found regarding age,
pre-fracture function (PFF), dementia, pre-fracture residence (PFR), comorbidity, and length of stay
(LOS). At follow-up, significant differences in PFF, PFR, discharge destination (DD) and residence at
3 months after discharge (RES-3) were found. Getting in/out of bed was the most difficult task to
regain both during admission and long term.

Keywords: rehabilitation; elderly; basic mobility; cumulated ambulation score; hip
fracture; physiotherapy

1. Introduction

Hip fracture is a common occurrence worldwide in the geriatric population, with incidences
of 150–250/100,000 in developed countries [1]; it is considered to cause a substantial socioeconomic
burden [2–4]. Furthermore, sustaining a hip fracture has great consequences for the individual in
terms of increased long-term mortality [5,6] and disability in terms of reduced physical performance
in terms of general mobility in their own home and in the community [6,7]. Loss of function directly
related to the hip fracture has been estimated to be 15–20% at 12 months after injury [8]. Functional
decline occurs in different levels of the patients’ everyday lives and influences both advanced activities
of daily living (ADL) as well as basic ADLs such as getting in and out of bed, rising from a chair, and
walking [8]. Not regaining pre-fracture basic mobility status (PF-BMS) upon hospital discharge has
proven to be an independent risk factor for 1- and 5-year mortality [9]. It has been reported that up to
77% of patients regain their PF-BMS at discharge [10] and that the bulk of functional recovery occurred
during the first 6 months after discharge for patients who had not fully recovered their function
at discharge [11,12]. However, it remains undescribed which basic mobility tasks have the highest
prevalence of patients not regaining PF-BMS at discharge as well as after post-discharge rehabilitation.
Additionally, comparative descriptions of patients who do not regain PF-BMS and those who do
are sparse.
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A measurement of basic mobility status (BMS) can be obtained by using the Cumulated
Ambulation Score (CAS), which is easy to apply, reliable, and standardized [13,14]. The CAS is
a composite score describing the patient’s independence in three tasks of basic mobility following hip
fracture: (1) getting in and out of bed, (2) rising from a chair, and (3) walking with an appropriate
walking aid [13]. Each task is scored from 0–2, resulting in a total score of 0–6 [13]. The score 0 is
given if the patient is unable to perform the task even with human assistance, 1 if the patient is able
to perform the task with physical or verbal support from another person, and 2 if the patient is able
to perform the task independently with or without the use of assistive aids [13]. A total score of 6
indicates total independence in basic mobility [13].

To aid clinicians in applying rehabilitative interventions aimed at the tasks most difficult for the
patients a study of the prevalence of not regaining PF-BMS in the tasks of CAS is warranted.

The primary aim of this observational study was to study the prevalence of patients who did not
regain PF-BMS at a task-specific level at hospital discharge and following post-discharge rehabilitation.
The secondary aim was to make a comparative description of patients who did not regain task specific
PF-BMS and those who did.

2. Materials and Methods

A cross-sectional observational study with longitudinal follow up was conducted in the period
from June 2015 to November 2017. Follow up was conducted at discharge and 6 months after
discharge. We included all patients ≥65 years with first-time hip fracture admitted to the Department
of Orthopedic Surgery at North Denmark Regional Hospital. A total of 245 consecutive patients were
included and referred to physiotherapy during admission. Of those, 235 (96%) patients were included
for analysis at discharge and 59 (24%) patients participated in the follow up at 6 months after discharge.
Reasons for exclusion are illustrated in Figure 1.
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Frederikshavn municipality, CAS = Cumulated Ambulation Score.

Patients’ age, gender, pre-fracture residence (PFR), and fracture type were obtained via patients’
charts during hospital admission. Fracture types were registered as medial, pertrochanteric, and
subtrochanteric fracture. The presence of comorbidity based on hospital diagnosis within 5 years of
admission was evaluated using the Charlson Comorbidity Index (CCI) [15]. Length of stay (LOS) and
time to surgery (TTS) were defined as time from admission to time of discharge from the orthopedic
ward and time of onset of surgery. LOS and TTS were calculated based on registered times in
patients’ charts. PF-BMS was self-reported through interviews by experienced physiotherapists in
the orthopedic ward. If the patient was not able to provide valid information in the interview, data
regarding PF-BMS were obtained from hospital records or from the patient’s relatives. Information
about whether or not the patient had been diagnosed with dementia was obtained from hospital
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records. Additional descriptive data were obtained for follow up at 6 months after discharge and
were: discharge destination (DD), place of residence at 3 months (RES-3), place of rehabilitation, and
rehabilitation setting. DD and RES-3 was recorded as own home versus institutional care. Options for
place of rehabilitation were own home or rehabilitation center. The possible rehabilitation settings were
individual training or group training. The additional descriptive data were attained from municipal
rehabilitation charts and supplied by physiotherapists from the Hjørring (HJØ) and Frederikshavn
(FRH) municipalities.

The outcome of interest was “not regaining” of PF-BMS in the three tasks of the CAS: (1) getting
in and out of bed, (2) rising from a chair, and (3) walking with an appropriate walking aid. CAS was
assessed through observation and recorded by experienced physiotherapists in the orthopedic ward
on the day of discharge as part of daily practice. The outcome was defined as “not regained” if CAS
at follow up was less than PF-BMS. Information regarding CAS at 6 months (CAS-6) was attained
through observation and recorded by experienced physiotherapists from Hjørring or Frederikshavn
municipality during a home visit as close to six months after discharge as possible, to observe the
patients perform the tasks of CAS and record the score for each task and the total score.

2.1. Procedure

Mobilization was initiated on the day of surgery if possible, ideally within 24 h after surgery.
Full weight bearing was allowed unless the surgeon prescribed other specific regimes. On the first
postoperative day, intensive physiotherapy was initiated, comprising daily strengthening exercises
as well as functional exercises and mobilization on weekdays. Nursing staff continued mobilization
on weekends. At discharge, patients were issued a rehabilitation plan to ensure further municipal
rehabilitation. The default time frame was three months but could finish before three months if the
patient’s goal had been reached or extended if necessary. The rehabilitation program consisted of two
individual or group training sessions per week with a physiotherapist and took place in the patient’s
own home or as an out-patient program in a rehabilitation center. Some patients started individual
rehabilitation but were later transferred to group rehabilitation thus receiving rehabilitation in both
settings. The rehabilitation program was initiated within five days after discharge at the latest.

2.2. Statistical Analysis

Descriptive statistics of the demographic variables include the number and percentage of patients
for categorical variables, and median (IQR) for continuous variables. When comparing two groups,
differences between groups were analyzed using Fisher’s exact test for categorical variables and the
Wilcoxon rank-sum test for continuous data.

TTS was dichotomized to surgery <24 h versus ≥24 h after admission. This was in accordance
with previous studies documenting the influence of timing of surgery on patients’ functional abilities
following hip fracture [16,17]. Comorbidity measured with CCI was dichotomized to presence of
comorbidity (CCI > 0) versus no comorbidity (CCI = 0). PF-BMS was dichotomized to independent
(CAS = 6) versus dependent (CAS < 6).

Data has been analyzed as descriptive comparison of groups of patients who have regained or
not regained basic mobility, and follow up on group basis.

The significance level was <0.05. The STATA 14.0 (StataCorp, College Station, TX, USA) software
package was used for data analysis.

2.3. Ethics and Registration

The study was reported to the Danish Data Protection Agency under the coverage of the general
notification from the North Denmark Region-Scientific Health Research in The North Denmark Region
(2008-58-0028). The study’s identification number is 2015-88. Collection, management and handling of
data related to 6-months follow up were conducted in accordance with the Helsinki declaration [18].
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3. Results

A total of 235 patients were included in the analyses at discharge (76% female, median age 85
(83–87)) and 59 patients were included in the analyses at 6 months after discharge (48% female, median
age 82 (75–88)). Baseline characteristics of all patients are shown in Table 1. Medial fractures had
occurred in 121 patients (51.5%), pertrochanteric fractures in 94 patients (40%), and subtrochanteric
fractures in 20 patients (8.5%). There were no differences between per- and subtrochanteric fractures
regarding the outcome variables, and they were pooled for analyses.

Table 1. Baseline demographics and clinical characteristics.

At Discharge
(n = 235)

At 6 Months
(n = 59)

Gender
Female 178 (76%) 48 (81%)
Male 57 (24%) 11 (19%)

Age-years 85 (83–87) 82 (75–88)

Fracture type
Medial 121 (51%) 33 (56%)
Pertrochanteric and subtrochanteric 114 (99%) 26 (44%)

Comorbidity
Yes 178 (76%) 49 (83%)
No 57 (24%) 10 (17%)

Length of stay-days (LOS) 7.0 (5.0–8.7) 7.8 (6.1–9.3)

Time to surgery
<24 h 131 (56%) 31 (53%)
>24 h 104 (44%) 28 (47%)

Pre-fracture function (PFF)
Independent 213 (91%) 56 (95%)
Not independent 22 (9%) 3 (5%)

Dementia
Yes 43(18%) 6(10%)
No 192 (82%) 53 (90%)

Pre-fracture residence (PFR)
Own home 156 (66%) 43 (74%)
Institutional care 79 (34%) 15 (26%)

Discharge destination (DD)
Own home - 33 (56%)
Institutional care 26 (44%)

Residence at 3 months (RES-3)
Own home - 44 (75%)
Institutional care 15 (25%)

Place of rehabilitation *
Own home - 21 (36%)
Rehabilitation facility 37 (64%)

Rehabilitation setting *
Individual - 46 (79%)
Group 12 (21%)

* Missing data from one patient.

At discharge, getting in and out of bed was the task with the highest prevalence of not regaining
PF-BMS with 55% (n = 129) not regaining their PF-BMS. In total 52% (n = 123) did not regain their
PF-BMS in walking and 44% (n = 103) did not regain their PF-BMS in rising from a chair. At 6 months
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after discharge, getting out of bed as well as walking had the highest prevalence of not regaining
PF-BMS with 10% (n = 6). In total, 8% (n = 5) did not regain their PF-BMS in rising from a chair.

At discharge, there were significant difference between the two groups in the task of getting in
and out of bed regarding age, pre-fracture function, presence of dementia and their PFR as illustrated
in Table 2. For the tasks of “rising from a chair” and “walking”, significant differences were found
regarding age, presence of comorbidity, length of stay, presence of dementia, and PFR.

Table 2. Comparison of regained pre-fracture basic mobility status vs. not regained pre-fracture basic
mobility status at discharge.

Regained Not Regained p-Value

Getting in/Out of Bed

Gender
Female 78 (44%) 100 (56%)
Male 28 (49%) 29 (51%) 0.542

Age-years 82 (75–88) 87 (81–91) <0.001

Fracture type
Medial 61 (50%) 60 (50%)
Pertrochanteric and subtrochanteric 45 (39%) 69 (61%) 0.115

Comorbidity
Yes 75 (42%) 103 (58%)
No 31 (54%) 26 (46%) 0.127

Length of stay, days (LOS) 7.1 (5.6–9.0) 7.0 (4.8–8.3) 0.094

Time to surgery
<24 h 61 (47%) 70 (53%)
>24 h 45 (43%) 59 (57%) 0.692

Pre-fracture function (PFF)
Independent 88 (41%) 125 (59%)
Not independent 18 (82%) 4 (18%) <0.001

Dementia
Yes 6 (14%) 37 (86%)
No 100 (52%) 92 (48%) <0.001

Pre-fracture residence (PFR)
Own home 86 (55%) 70 (44%)
Institutional care 20 (25%) 59 (75%) <0.001

Rise from a chair

Gender
Female 100 (56%) 78 (44%)
Male 32 (56%) 25 (44%) 0.558

Age, years 83 (75–89) 87 (81–91) 0.003

Fracture type
Medial 72 (60%) 49 (40%)
Pertrochanteric and subtrochanteric 60 (53%) 54 (47%) 0.296

Comorbidity
Yes 86 (48%) 92 (52%)
No 46 (81%) 11 (19%) <0.001

Length of stay-days (LOS) 7.5 (5.9–9.0) 6.1 (4.0–8.0) <0.001



Geriatrics 2019, 4, 21 6 of 12

Table 2. Cont.

Regained Not Regained p-Value

Time to surgery
<24 h 74 (56%) 57 (44%)
>24 h 58 (56%) 46 (44%) 1.000

Pre-fracture function (PFF)
Independent 117 (55%) 96 (45%)
Not independent 15 (68%) 7 (32%) 0.266

Dementia
Yes 7 (16%) 36 (84%)
No 125 (65%) 67 (35%) <0.001

Pre-fracture residence (PFR)
Own home 106 (68%) 50 (32%)
Institutional care 26 (33%) 53 (67%) <0.001

Walking

Gender
Female 83 (47%) 95 (53%)
Male 29 (51%) 28 (49%) 0.648

Age-years 82 (75–88) 88 (82–92) <0.001

Fracture type
Medial 63 (52%) 58 (48%)
Pertrochanteric and subtrochanteric 49 (43%) 65 (57%) 0.192

Comorbidity
Yes 73 (41%) 105 (59%)
No 39 (68%) 18 (32%) <0.001

Length of stay, days (LOS) 7.2 (5.8–9.1) 6.7 (4.2–8.1) 0.006

Time to surgery
<24 h 65 (50%) 66 (50%)
>24 h 47 (45%) 57 (55%) 0.514

Pre-fracture function (PFF)
Independent 103 (48%) 110 (52%)
Not independent 9 (41%) 13 (59%) 0.655

Dementia
Yes 5 (12%) 38 (88%)
No 107 (56%) 85 (44%) <0.001

Pre-fracture residence (PFR)
Own home 94 (60%) 62 (40%)
Institutional care 18 (23%) 61 (77%) <0.001

The differences between groups at 6-months follow up are illustrated in Table 3. None of the
observed differences between the groups that proved to be significant at discharge remained significant
6 months after discharge for the task of getting in and out of bed. The only significant difference for
this task was RES-3. Same pattern was found for the task of rising from a chair. None of the significant
differences at discharge remained significant at 6 months. In addition to RES-3, a significant difference
in discharge destination was observed between the two groups. For the task of walking the significant
difference in PFR remained significant at 6 months. Furthermore, a significant difference in pre-fracture
function as well as in RES-3 was detected.
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Table 3. Comparison of regained pre-fracture basic mobility status vs. not regained pre-fracture basic
mobility status at 6-months following discharge.

Regained Not Regained p-Value

Getting in/Out of Bed

Gender
Female 44 (92%) 4 (8%)
Male 9 (82%) 2 (8%) 0.310

Age-years 81 (75–88) 85 (70–92) 0.720

Fracture type
Medial 30 (91%) 3 (9%)
Pertrochanteric and subtrochanteric 23 (88%) 3 (12%) 1.000

Comorbidity
Yes 43 (88%) 6 (12%)
No 10 (100%) 0 (0%) 0.577

Length of stay-days (LOS) 7.8 (6.1–9.2) 7.6 (3.3–11.2) 0.880

Time to surgery
<24 h 30 (97%) 1 (3%)
>24 h 23 (82%) 5 (18%) 0.092

Pre-fracture function (PFF)
Independent 51 (91%) 5 (9%)
Not independent 2 (67%) 1 (33%) 0.279

Dementia
Yes 5 (83%) 1 (17%)
No 48 (91%) 5 (9%) 0.490

Pre-fracture residence (PFR)
Own home 41 (93%) 3 (7%)
Institutional care 12 (80%) 3 (20%) 0.172

Discharge destination (DD)
Own home 31 (94%) 2 (6%)
Institutional care 22 (85%) 4 (15%) 0.390

Residence at 3 months (RES-3)
Own home 42 (95%) 2 (5%)
Institutional care 11 (73%) 4 (27%) 0.032

Place of rehabilitation *
Own home 17 (81%) 4 (19%)
Rehabilitation facility 36 (97%) 1 (3%) 0.053

Rehabilitation setting *
Individual 42 (91%) 4 (9%)
Group 11 (92%) 1 (8%) 1.000

Rise from a chair

Gender
Female 45 (94%) 3 (6%)
Male 9 (82%) 2 (18%) 0.230

Age-years 82 (75–88) 83 (75–88) 0.913

Fracture type
Medial 31 (94%) 2 (6%)
Pertrochanteric and subtrochanteric 23 (88%) 3 (12%) 0.646

Comorbidity
Yes 44 (90%) 5 (10%)
No 10 (100%) 0 (0%) 0.577

Length of stay-days (LOS) 7.8 (6.1–9.3) 7.0 (3.2–9.2) 0.355
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Table 3. Cont.

Regained Not Regained p-Value

Time to surgery
<24 h 30 (97%) 1 (3%)
>24 h 24 (86%) 4 (14%) 0.180

Pre-fracture function (PFF)
Independent 52 (93%) 4 (7%)
Not independent 2 (67%) 1 (33%) 0.237

Dementia
Yes 5 (83%) 1 (17%)
No 49 (92%) 4 (8%) 0.427

Pre-fracture residence (PFR)
Own home 41 (93%) 3 (7%)
Institutional care 13 (87%) 2 (13%) 0.596

Discharge destination (DD)
Own home 33 (100%) 0 (0%)
Institutional care 21 (81%) 5 (19%) 0.013

Residence at 3 months (RES-3)
Own home 43 (98%) 1 (2%)
Not own home 11 (73%) 4 (27%) 0.013

Place of rehabilitation *
Own home 19 (90%) 2 (10%)
Rehabilitation facility 35 (95%) 2 (5%) 0.615

Rehabilitation setting *
Individual 42 (91%) 4 (9%)
Group 12 (100%) 0 (0%) 0.571

Walking

Gender
Female 45 (94%) 3 (6%)
Male 8 (73%) 3 (27%) 0.072

Age-years 81 (75–88) 85 (70–88) 0.930

Fracture type
Medial 30 (91%) 3 (9%)
Pertrochanteric and subtrochanteric 23 (88%) 3 (12%) 1.000

Comorbidity
Yes 43 (88%) 6 (12%)
No 10 (100%) 0 (0%) 0.577

Length of stay-days (LOS) 7.8 (6.1–9.2) 7.6 (5.4–10.9) 0.960

Time to surgery
<24 h 30 (97%) 1 (3%)
>24 h 23 (82%) 5 (18%) 0.092

Pre-fracture function (PFF)
Independent 52 (93%) 4 (7%)
Not independent 1 (33%) 2 (67%) 0.025

Dementia
Yes 5 (83%) 1 (17%)
No 49 (92%) 4 (8%) 0.490

Pre-fracture residence (PFR)
Own home 42 (95%) 2 (5%)
Institutional care 11 (73%) 4 (27%) 0.034

Discharge destination (DD)
Own home 32 (97%) 1 (3%)
Institutional care 21 (81%) 5 (19%) 0.078
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Table 3. Cont.

Regained Not Regained p-Value

Residence at 3 months (RES-3)
Own home 43 (98%) 1 (2%)
Institutional care 10 (67%) 5 (33%) 0.003

Place of rehabilitation *
Own home 18 (86%) 3 (14%)
Rehabilitation facility 35 (95%) 2 (5%) 0.341

Rehabilitation setting *
Individual 41 (89%) 5 (11%)
Group 12 (100%) 0 (0%) 0.573

* Missing data from one patient.

4. Discussion

The primary aim of the current study was to examine the prevalence of not regaining PF-BMS
at discharge and at 6 months after discharge. The CAS activity of getting in and out of bed had the
highest prevalence of not regaining PF-BMS, followed by walking and rising from a chair. At 6 months
after discharge, getting in and out of bed still had the highest prevalence of not regaining PF-BMS.
The secondary aim was to make a comparative description between patients who do not regain task
specific PF-BMS and those who do.

We found the CAS activity of getting in and out of bed to have the highest prevalence of not
regaining PF-BMS followed by walking and rising from a chair. The same ranking was found in a
recent study [9]. However, the prevalence of not regaining PF-BMS for each of the CAS activities found
by Kristensen et al. [9] was higher than in the present study. This discrepancy could be explained by the
exclusion of non-independent patients in the study by Kristensen et al. [9], whereas non-independent
patients are included in the present study.

At discharge there were significant differences between the two groups regarding age, presence of
dementia and PFR for all three tasks of CAS. Older age has been associated with not regaining PF-BMS
at discharge in previous studies [10,19], and thus supports the descriptive differences regarding age
found in the present study. The difference in the presence of dementia in the two groups is supported
by a study by Buecking et al. which showed that an increasing Mini-Mental State Examination score
was associated with improved functional outcome [20]. Another study by Kristensen et al. shows
that low mental status is crudely associated with not regaining independent BMS [21]. Information
regarding dementia was obtained from hospital records. Thus, it is possible that the prevalence of
18.3% for dementia in the present study is underreported. However, results from a meta-analysis
comprising five studies from Sweden, Spain and Italy and a total of 1,500 patients with a prevalence of
19.2% [22] supports the prevalence from the present study.

There was a significant difference in PFR in each of the CAS activities. Of the 235 patients included
for analyses at discharge, 79 (33.6%) were admitted from institutional care. Similar proportions of
42.7% [7] and 27% [23] have been reported in other studies. In support of the observed difference in
the present study, Kammerlander et al. has previously shown that patients residing in a nursing home
before sustaining a hip fracture have a significant lower Barthel Index and Parker Score than patients
admitted from their own homes [7].

Additionally there were significant differences in regaining PF-BMS in the tasks of rising from a
chair as well as walking regarding the presence of comorbidity and LOS. The degree of comorbidity
has previously been established as a predictor of reducing the ability to stand and to walk within the
first 2–4 days post-surgery [20]. However, in the present study, data regarding CCI did not resemble a
normal distribution and was therefore treated as a binary variable. Hence not indicating the degree of
comorbidity but merely whether or not comorbidity was present. CCI was recorded from hospital
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charts and CCI is calculated based on hospital diagnoses within the last 5 years prior to admission.
These factors impose a risk of CCI being underreported.

In the current study a significant difference in LOS was observed regarding the tasks of rising
from a chair and walking. Guccione et al. found that increased LOS improved function in tasks similar
to the ones used in the present study and this supports our findings of shorter LOS for patients not
regaining PF-BMS [24]. The shorter LOS for patients not regaining PF-BMS can explained by the
difference in comorbidity between the two groups. An acute need for postoperative treatment of
comorbidities may have led to a transfer to the hospital’s medical ward. This type of case would
have been registered as a discharge from the orthopedic ward before actual hospital discharge. Data
regarding transfers to medical wards have not been obtained for this study. Another explanation
could be the difference in PFR. Significantly shorter LOS for patients from long-term care (LTC) has
previously been described and the same study reported a significantly smaller proportion of patients
from LTC regaining their pre-fracture function [25].

Six patients had not regained PF-BMS at 6-months follow up. Due to the small group size, Fisher’s
exact test was used when comparing the two groups.

At 6-months follow up, RES-3 was the only variable with significant difference between the two
groups in all three tasks of CAS. Besides the present study, no studies comparing post discharge
residence to long-term function have been identified. Hence, a direct comparison of the finding in
relation to existing literature is not possible. However, Beupre et al. identified a difference in regaining
pre-fracture function between community dwelling patients and patients from LTC at 6-months
following hip fracture, especially regarding walking and transfer activities [25].

A significant difference in pre-fracture function regarding regaining walking ability was found
in the present study. To support this result, a study by Pioli et al. found that high pre-fracture
ADL-abilities were significantly associated with regaining pre-fracture walking ability 6-months
following hip fracture [26]. Additionally, Vochteloo et al. found a significantly higher proportion of hip
fracture patients with low pre-fracture ADL amongst those who did not regain their walking ability
compared to patients with high pre-fracture ADL [27].

One of the strengths of the current study is that all patients admitted during the inclusion period
were consecutively enrolled and included in the National Database of Hip Fractures. Hence, it is
considered unlikely that any selection bias of enrolled patients has occurred.

Another strength of this study is that data regarding outcome are obtained by experienced
physiotherapists using a reliable and validated measure. The scoring of CAS follows standardized
guidelines, does not require calibration and, as such, does not pose a threat to internal validity. The
physiotherapists assessing CAS at discharge were also training the patients on a daily basis and hence
not blinded. However, the threat of bias due to lack of blinding is reduced by the specific guidelines
for assigning scores in CAS.

A weakness of the present study is the relatively large loss to follow up, constituting 62% of the
eligible patients. A possible explanation for this loss can be found in the time and the context in which
the informed consent was obtained. It can be difficult for elderly patients to consider whether or not to
participate in follow up in 6 months shortly after the trauma of sustaining a hip fracture and going
through surgery.

Implications for Practice

At discharge, getting in and out of bed was identified as the activity with the highest prevalence
of not regaining PF-BMS, followed by walking and rising from a chair. This aids clinicians working in
the acute rehabilitation in choosing which interventions to initiate in the early phase of rehabilitation
following hip fracture. Getting in and out of bed was still the task with highest prevalence of not
regaining PF-BMS at 6 months. Previous studies have highlighted the importance of getting out of bed
following hip fracture surgery and early mobilization is associated with reduced mortality and risk of
readmission [28], as well as increased independence following hip fracture surgery [29].



Geriatrics 2019, 4, 21 11 of 12

All variables in which a significant difference was observed were non-modifiable factors. Hence,
it is not possible to affect these factors through postoperative rehabilitation. However, the new and
useful information which can be derived from this study is that patients presenting with advanced
age, non-independent PFF, dementia, admission from institutional care, or comorbidities are at risk of
not regaining PF-BMS and should receive extra attention. In the post-discharge rehabilitation extra
attention should be given to those who are discharged to institutional care and those in institutional
care 3 months after discharge.

Studies investigating associations between regaining PF-BMS at a task-specific level and
postoperative pain, nosocomial infections, extent of rehabilitation, and other modifiable factors are
warranted. Furthermore, studies investigating the association between regaining PF-BMS and mortality
as well as readmission would be of interest.

Author Contributions: C.H.: participation in design, acquisition, analysis and interpretation of data, writing of
the first draft, revision and approval of the manuscript. D.M.: participation in design, data management, revision
and approval of the manuscript.

Funding: The research received no external funding.

Acknowledgments: The authors wish thank our physiotherapist colleagues Lone Guldbæk Kristensen, Iben
Thorsøe, Martin Vestergaard Johansen, Henrik Bøgvad, Elisabet Breyen, and Louise Stoof Søndergaard in the
orthopedic ward at North Denmark Regional Hospital, Hjørring as well as our colleagues from Hjørring and
Frederikshavn municipalities for gathering the data needed to complete this study. Thanks also go to the secretaries
in the orthopedic ward for access to data in the National Database of Hip Fractures. Furthermore, the authors
express our gratitude towards the patients involved in this study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Kanis, J.A.; Oden, A.; McCloskey, E.V.; Johansson, H.; Wahl, D.A.; Cooper, C.; IOF Working Group on
Epidemiology and Quality of Life. A systematic review of hip fracture incidence and probability of fracture
worldwide. Osteoporosis Int. 2012, 23, 2239–2256. [CrossRef] [PubMed]

2. Hektoen, L.F.; Saltvedt, I.; Sletvold, O.; Helbostad, J.L.; Luras, H.; Halsteinli, V. One-year health and care
costs after hip fracture for home-dwelling elderly patients in Norway: Results from the Trondheim Hip
Fracture Trial. Scand. J. Public Health 2016, 44, 791–798. [CrossRef] [PubMed]

3. Haentjens, P.; Autier, P.; Barette, M.; Boonen, S.; the Belgian Hip Fracture Study Group. Predictors of
functional outcome following intracapsular hip fracture in elderly women. A one-year prospective cohort
study. Injury 2005, 36, 842–850. [CrossRef] [PubMed]

4. Konnopka, A.; Jerusel, N.; Konig, H.H. The health and economic consequences of osteopenia- and
osteoporosis-attributable hip fractures in Germany: Estimation for 2002 and projection until 2050. Osteoporosis
Int. 2009, 20, 1117–1129. [CrossRef] [PubMed]

5. Buecking, B.; Eschbach, D.; Knobe, M.; Oberkircher, L.; Balzer-Geldsetzer, M.; Dodel, R.; Sielski, R.;
Doering, B.; Ruchholtz, S.; Bliemel, C. Predictors of noninstitutionalized survival 1 year after hip fracture:
A prospective observational study to develop the Marburg Rehabilitation Tool for Hip fractures (MaRTHi).
Medicine 2017, 96, e7820. [CrossRef] [PubMed]

6. Leibson, C.L.; Tosteson, A.N.; Gabriel, S.E.; Ransom, J.E.; Melton, L.J. Mortality, disability, and nursing
home use for persons with and without hip fracture: A population-based study. J. Am. Geriatr. Soc.
2002, 50, 1644–1650. [CrossRef] [PubMed]

7. Kammerlander, C.; Gosch, M.; Kammerlander-Knauer, U.; Luger, T.J.; Blauth, M.; Roth, T. Long-term
functional outcome in geriatric hip fracture patients. Arch. Orthop. Trauma Surg. 2011, 131, 1435–1444.
[CrossRef]

8. Rosell, P.A.; Parker, M.J. Functional outcome after hip fracture. A 1-year prospective outcome study of 275
patients. Injury 2003, 34, 529–532. [CrossRef]

9. Kristensen, M.T.; Kehlet, H. The basic mobility status upon acute hospital discharge is an independent risk
factor for mortality up to 5 years after hip fracture surgery. Acta Orthop. 2018, 89, 47–52. [CrossRef]

10. Kristensen, M.T.; Kehlet, H. Most patients regain prefracture basic mobility after hip fracture surgery in a
fast-track programme. Dan. Med. J. 2012, 59, A4447.

http://dx.doi.org/10.1007/s00198-012-1964-3
http://www.ncbi.nlm.nih.gov/pubmed/22419370
http://dx.doi.org/10.1177/1403494816674162
http://www.ncbi.nlm.nih.gov/pubmed/28929932
http://dx.doi.org/10.1016/j.injury.2005.02.002
http://www.ncbi.nlm.nih.gov/pubmed/15949486
http://dx.doi.org/10.1007/s00198-008-0781-1
http://www.ncbi.nlm.nih.gov/pubmed/19048180
http://dx.doi.org/10.1097/MD.0000000000007820
http://www.ncbi.nlm.nih.gov/pubmed/28906363
http://dx.doi.org/10.1046/j.1532-5415.2002.50455.x
http://www.ncbi.nlm.nih.gov/pubmed/12366617
http://dx.doi.org/10.1007/s00402-011-1313-6
http://dx.doi.org/10.1016/S0020-1383(02)00414-X
http://dx.doi.org/10.1080/17453674.2017.1382038


Geriatrics 2019, 4, 21 12 of 12

11. Dyer, S.M.; Crotty, M.; Fairhall, N.; Magaziner, J.; Beaupre, L.A.; Cameron, I.D.; Sherrington, C.; for the
Fragility Fracture Network (FFN) Rehabilitation Research Special Interest Group. A critical review of the
long-term disability outcomes following hip fracture. BMC Geriatr. 2016, 16, 158. [CrossRef] [PubMed]

12. Young, Y.; Xiong, K.; Pruzek, R.M.; Brant, L.J. Examining heterogeneity of functional recovery among older
adults with hip fractures. J. Am. Med. Dir. Assoc. 2010, 11, 132–139. [CrossRef] [PubMed]

13. Foss, N.B.; Kristensen, M.T.; Kehlet, H. Prediction of postoperative morbidity, mortality and rehabilitation in
hip fracture patients: The cumulated ambulation score. Clin. Rehabil. 2006, 20, 701–708. [CrossRef] [PubMed]

14. Kristensen, M.T.; Andersen, L.; Bech-Jensen, R.; Moos, M.; Hovmand, B.; Ekdahl, C.; Kehlet, H. High
intertester reliability of the cumulated ambulation score for the evaluation of basic mobility in patients with
hip fracture. Clin. Rehabil. 2009, 23, 1116–1123. [CrossRef] [PubMed]

15. Charlson, M.E.; Pompei, P.; Ales, K.L.; MacKenzie, C.R. A new method of classifying prognostic comorbidity
in longitudinal studies: Development and validation. J. Chronic Dis. 1987, 40, 373–383. [CrossRef]

16. Yonezawa, T.; Yamazaki, K.; Atsumi, T.; Obara, S. Influence of the timing of surgery on mortality and activity
of hip fracture in elderly patients. J. Orthop. Sci. 2009, 14, 566–573. [CrossRef] [PubMed]

17. Orosz, G.M.; Magaziner, J.; Hannan, E.L.; Morrison, R.S.; Koval, K.; Gilbert, M.; McLaughlin, M.; Halm, E.A.;
Wang, J.J.; Litke, A.; et al. Association of timing of surgery for hip fracture and patient outcomes. Jama
2004, 291, 1738–1743. [CrossRef] [PubMed]

18. World Medical, A. World Medical Association Declaration of Helsinki: Ethical principles for medical research
involving human subjects. JAMA 2013, 310, 2191–2194. [CrossRef]

19. Hulsbaek, S.; Larsen, R.F.; Troelsen, A. Predictors of not regaining basic mobility after hip fracture surgery.
Disabil. Rehabil. 2015, 37, 1739–1744. [CrossRef]

20. Buecking, B.; Bohl, K.; Eschbach, D.; Bliemel, C.; Aigner, R.; Balzer-Geldsetzer, M.; Dodel, R.; Ruchholtz, S.;
Debus, F. Factors influencing the progress of mobilization in hip fracture patients during the early
postsurgical period?-A prospective observational study. Arch. Gerontol. Geriatr. 2015, 60, 457–463. [CrossRef]

21. Kristensen, M.T.; Foss, N.B.; Ekdahl, C.; Kehlet, H. Prefracture functional level evaluated by the New Mobility
Score predicts in-hospital outcome after hip fracture surgery. Acta Orthop. 2010, 81, 296–302. [CrossRef]
[PubMed]

22. Seitz, D.P.; Adunuri, N.; Gill, S.S.; Rochon, P.A. Prevalence of dementia and cognitive impairment among
older adults with hip fractures. J Am. Med. Dir. Assoc. 2011, 12, 556–564. [CrossRef] [PubMed]

23. Ariza-Vega, P.; Jimenez-Moleon, J.J.; Kristensen, M.T. Change of residence and functional status within three
months and one year following hip fracture surgery. Disabil. Rehabil. 2014, 36, 685–690. [CrossRef]

24. Guccione, A.A.; Fagerson, T.L.; Anderson, J.J. Regaining functional independence in the acute care setting
following hip fracture. Phys. Ther. 1996, 76, 818–826. [CrossRef] [PubMed]

25. Beaupre, L.A.; Cinats, J.G.; Jones, C.A.; Scharfenberger, A.V.; William, C.J.D.; Senthilselvan, A.; Saunders, L.D.
Does functional recovery in elderly hip fracture patients differ between patients admitted from long-term
care and the community? J. Gerontol. A-Biol. Sci. Med. Sci. 2007, 62, 1127–1133. [CrossRef] [PubMed]

26. Pioli, G.; Lauretani, F.; Pellicciotti, F.; Pignedoli, P.; Bendini, C.; Davoli, M.L.; Martini, E.; Zagatti, A.;
Giordano, A.; Nardelli, A.; et al. Modifiable and non-modifiable risk factors affecting walking recovery after
hip fracture. Osteoporos Int. 2016, 27, 2009–2016. [CrossRef] [PubMed]

27. Vochteloo, A.J.; Moerman, S.; Tuinebreijer, W.E.; Maier, A.B.; de Vries, M.R.; Bloem, R.M.; Nelissen, R.G.;
Pilot, P. More than half of hip fracture patients do not regain mobility in the first postoperative year.
Geriatr. Gerontol.Int. 2013, 13, 334–341. [CrossRef]

28. Kristensen, P.K.; Thillemann, T.M.; Soballe, K.; Johnsen, S.P. Are process performance measures associated
with clinical outcomes among patients with hip fractures? A population-based cohort study. Int. J. Qual.
Health Care 2016, 28, 698–708. [CrossRef]

29. Oldmeadow, L.B.; Edwards, E.R.; Kimmel, L.A.; Kipen, E.; Robertson, V.J.; Bailey, M.J. No rest for the
wounded: Early ambulation after hip surgery accelerates recovery. ANZ J. Surg. 2006, 76, 607–611. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1186/s12877-016-0332-0
http://www.ncbi.nlm.nih.gov/pubmed/27590604
http://dx.doi.org/10.1016/j.jamda.2009.11.007
http://www.ncbi.nlm.nih.gov/pubmed/20142069
http://dx.doi.org/10.1191/0269215506cre987oa
http://www.ncbi.nlm.nih.gov/pubmed/16944827
http://dx.doi.org/10.1177/0269215509342330
http://www.ncbi.nlm.nih.gov/pubmed/19923208
http://dx.doi.org/10.1016/0021-9681(87)90171-8
http://dx.doi.org/10.1007/s00776-009-1380-5
http://www.ncbi.nlm.nih.gov/pubmed/19802668
http://dx.doi.org/10.1001/jama.291.14.1738
http://www.ncbi.nlm.nih.gov/pubmed/15082701
http://dx.doi.org/10.1001/jama.2013.281053
http://dx.doi.org/10.3109/09638288.2014.974836
http://dx.doi.org/10.1016/j.archger.2015.01.017
http://dx.doi.org/10.3109/17453674.2010.487240
http://www.ncbi.nlm.nih.gov/pubmed/20450426
http://dx.doi.org/10.1016/j.jamda.2010.12.001
http://www.ncbi.nlm.nih.gov/pubmed/21450227
http://dx.doi.org/10.3109/09638288.2013.813081
http://dx.doi.org/10.1093/ptj/76.8.818
http://www.ncbi.nlm.nih.gov/pubmed/8710961
http://dx.doi.org/10.1093/gerona/62.10.1127
http://www.ncbi.nlm.nih.gov/pubmed/17921426
http://dx.doi.org/10.1007/s00198-016-3485-y
http://www.ncbi.nlm.nih.gov/pubmed/26792647
http://dx.doi.org/10.1111/j.1447-0594.2012.00904.x
http://dx.doi.org/10.1093/intqhc/mzw093
http://dx.doi.org/10.1111/j.1445-2197.2006.03786.x
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Procedure 
	Statistical Analysis 
	Ethics and Registration 

	Results 
	Discussion 
	References

