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Orthopaedic injuries and procedures can require a period 
of restricted weight-bearing to allow healing to occur before 
returning to normal activity. This can lead to lengthy hospital 
admissions and socioeconomic problems if the patient is 
unable to safely manage at home [1].

Extended hospital admissions are detrimental to both the 
patient and the economy. Long hospital stays increase costs for 
the health service and reduced bed turnover impairs access to 
services. Patients may fi nd their health adversely affected by the 
immobility of restricted-weight bearing, with complications 
such as deconditioning, sarcopenia, deep venous thrombosis 
(DVT), constipation, pressure injury and urinary tract infection 
(UTI) [2]. Non-weight-bearing status itself is a risk factor for 
the development of venous thromboembolism [3]. Both upper 
and lower limb non-weight-bearing can impact on a person’s 
ability to mobilise if they require their upper limb to assist in 
rising from a chair or weight-bearing with a mobility aid.

Patients may be allowed to “partial”- or “touch- weight-
bear” however this does not necessarily enable the patient to 

be discharged from hospital earlier than “non-weight-bearing 
status”. Many studies have shown that patients and healthy 
volunteers are unable to successfully keep to the restriction [4-
6]. This prevents hospital discharge if the patient is not able to 
mobilise according to the orthopaedic instructions.

Rehabilitation during the period of immobilization after 
ankle fracture, for example, has not previously been shown 
to be benefi cial [7]. A review of the literature failed to fi nd 
data regarding length of stay for patients who have restricted 
weight-bearing. This study aims to identify the functional 
outcomes and rehabilitation effi ciency for patients admitted 
to a rehabilitation unit with restricted weight-bearing, by 
examining length of stay, discharge destination, Functional 
Independence Measure (FIM) change and effi ciency. It was 
hypothesised that patients who are required to comply with a 
period of restricted weight-bearing would have an increased 
rehabilitation length of stay and reduced rehabilitation 
effi ciency when compared to the general rehabilitation unit 
population.

Abstract
Orthopaedic injuries can require a period of restricted weight-bearing which can increase inpatient 

hospital admissions and place the patient at risk of the complications of immobility. This study aimed to 
identify the functional outcomes and rehabilitation effi  ciency for patients admitted to rehabilitation with 
restricted weight bearing.

Method: Patients admitted to Brighton Rehabilitation Unit between 1 January 2015 to 31 December 
2016 with weight-bearing restrictions for either upper or lower limbs were included in the study. Analysis 
of data for LOS, duration of restriction, complications and Functional Independent Measure scores were 
used to compare to all the admissions to the unit during 2015. 

Results: There was a signifi cant difference between LOS of patients with restricted weight bearing 
(52.57 days) compared to the general rehabilitation population (37.3 days) (p=0.0002). The average FIM 
change of NWB group (24.6) was comparable to average FIM of the general rehabilitation population. Only 
23% were discharged home with weight bearing restrictions and the rest required NWB to be upgraded 
before discharge. Thirty-one admissions (28%) were complicated by urinary tract infection. 

Conclusion: Restricted weight bearing increases rehabilitation LOS and patients are unlikely to 
discharge home with these restrictions in place. The admissions were complicated by a high incidence of 
urinary tract infection. Once allowed to weight bear, most of these patients were able to discharge home 
and were functionally better on discharge when compared to the general rehabilitation patients.
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Method

The study was undertaken at Brighton Rehabilitation Unit, 
a 50 bed, Level 4 subacute rehabilitation facility in Queensland, 
Australia. The unit provides a multidisciplinary rehabilitation 
service with rehabilitation physicians, a geriatrician, nursing 
and allied health staff. It admits the majority of patients from 
the Metro North Health Service district who are unable to 
be discharged directly from the acute ward due to restricted 
weight-bearing. Ethics approval was granted by The Prince 
Charles Hospital Human Research Ethics Committee.

The investigators conducted a manual review of all 
referrals to Brighton Rehabilitation Unit from 1 January 2015 
to 31 December 2016. Patients were included for upper limb 
fractures if they were required to be non-weight-bearing 
or have motion restricted by a device e.g. sling. Lower limb 
fractures were included if the patient was required to be 
“non-weight-bearing”, “touch-weight-bearing” or “partial-
weight-bearing”.

Patients were excluded if they had not completed their 
rehabilitation by 31 December 2016, if they died during the 
rehabilitation admission, discharged against the advice of 
the medical team prior to completing their rehabilitation or 
if they were transferred to another hospital for acute surgical 
or medical management and subsequently discharged by the 
acute facility.

For the patients meeting the inclusion criteria, data was 
collected for: age, gender, comorbidities, home situation, date 
of acute admission or surgery, date of rehabilitation admission, 
date weight bearing was upgraded to “weight-bear as 
tolerated” or “full weight-bear”, rehabilitation discharge date, 
and FIM scores at admission and discharge from rehabilitation. 
For analysis, patients were divided into “Upper Limb”, “Lower 
Limb” and “Multitrauma” groups, with patients having one 
affected limb being allocated to the upper or lower limb groups 
and patients with two or more affected limbs being allocated to 
the multitrauma group.

Analysis was conducted using the Student t test to determine 
the signifi cances comparing the included patients to the total 
admissions for the whole unit and between the groups.

Results

One hundred and seventy-one patients were referred to 
Brighton Rehabilitation Unit with a weight-bearing restriction 
(82 in 2015 and 88 in 2016) fi gure 1. All patients referred where 
community-dwellers prior to admission. Forty-two patients 
were not admitted and 5 patients were excluded because they 
had not completed their rehabilitation as of 31 December 2016. 
One patient died during the rehabilitation admission, 1 patient 
self-discharged against medical advice and the discharge 
FIM was missing for 1 patient. The total number of patients 
admitted to the rehabilitation unit for any condition in 2015 
was 401.

One hundred and eleven patients were included in the 
analysis. Their average age was 71.77 years, 76 (69%) were 

female and 54 (49%) were living alone prior to admission 
table 1. The 111 patients included accounted for 4,082 days of 
restricted weight-bearing over the 2 years. The total length 
of stay for these 111 patients was 5,836 days table 2. On 
average, patients spent 36.77 days (5.1 weeks) with restricted 
weight-bearing during the rehabilitation admission and were 
discharged 15.80 days (2.3 weeks) after their weight-bearing 
status was upgraded. The average length of stay was 52.57 (+/-
42) days. There was a signifi cant difference between LOS of the 
all the patients admitted to Brighton when compared to the 
patients with restricted weight-bearing (p= 0.0002) table 3. 

The upper limb group had the shortest average length of 
stay with 38.85 (+/-23) days compared with 62.39 (+/-66) 

171 were referred to BRU with restricted weight bearing 
42 were not appropriate for BRU due to unit exclusion criteria 

5 did not completed rehabilitation program as of 31/12/16 
1 patient self discharged against medical advice 

1 patient FIM was not completed 
1 patient died during admission 

 

111 were included in the analysis  

Figure 1: 

Table 1: Demographics.

All RWB 
Patients

Upper 
Limb 

Lower Limb Multitrauma

N 111 20 66 26

Total Days of Admission 5836 777 4118 1307

Total Days of restricted WB 4082 510 2975 963

Median Age (years) 74 81.5 76.5 62

Female gender 76 13 49 14

>2 comorbidities 95 20 59 13

Depression 17 3 7 7

Living alone 54 8 35 11

>1 step to access housing 40 5 21 14

Table 2: LOS and FIM effi  ciency.

 
Total 
BRU 

Total RWB Upper Limb Lower Limb Multitrauma

Days NWB 
(mean)

 36.77 25.05 45.08 38.52

Days once WB 
(mean)

 15.8 13.35 17.32 13.76

LOS (mean) 37.3 52.57 (+/-42) 38.85 (+/-23) 62.39 (+/-66) 52.28 (+/-18)

FIM Admission 
(mean)

77.6 75.77 76.75 74.64 77.96

FIM Discharge 
(mean)

100.2 100.37 95.3 97.47 112.08

FIM Change 
(mean)

22.5 24.6 18.55 22.83 34.12

FIM Effi  ciency 0.6 0.44 0.48 0.37 0.65
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days for the lower limb group and 52.28 (+/-18) days for the 
multitrauma group (see table 2). Once allowed to weight bear, 
the lower limb group required longer to achieve adequate 
function for discharge (average 17.32 days) than the other 
groups. This was signifi cant when compared to the upper limb 
group (p= 0.0169) table 4 but not with the multi trauma group 
(p= 0.259). The difference in LOS between the upper limb 
group (38.83 days) and multitrauma group (52.28 days) was 
not signifi cant (p=0.546) (Figure 2).

The average admission FIM for all RWB patients was 75.77 
with an average FIM change of 24.60. The average FIM effi ciency 
was 0.44. The differences of FIM effi ciency between the groups 
did not reach signifi cance (upper limb vs multi trauma p= 
0.283; lower limb vs multi trauma p= 0.229 and upper limb vs 
lower limb p= 0.921). There was a signifi cant difference when 
FIM effi ciency of the RWB group was compared to all the BRU 
admissions (p=0.0001). The FIM change for upper limb (18.55) 
vs multi trauma (34.12) was signifi cant (p=0.001) whereas 
comparing FIM change of lower limb (22.83) vs upper limb was 
not signifi cant (p=0.43) (Figures 3,4).

Thirty-one patients (28%) had their rehabilitation 
admissions complicated by UTI – 4 in upper limb, 20 in lower 
limb and 7 in the multi-trauma group. Other complications 
documented in the discharge summaries included cellulitis, 
pulmonary embolus, falls, wound infections, ileus, pressure 
area, norovirus infections.

One hundred and one patients (91%) were discharged to the 
community (93 to their own home and 8 to a different home 
with friends or relatives). Seven patients (6%) were discharged 
to Residential Care Facilities and 2 to a slow-stream inpatient 
rehabilitation program for ongoing therapy prior to eventual 
discharge home. Twenty-fi ve patients (23%) were discharged 
while non-weight bearing: 2 in the multi trauma group (8%), 
8 in the upper limb group (40%) and 15 in the lower limb group 
(23%) which included 10 of the lower limb who were discharged 
prior to orthopaedic review and 5 who were upgraded from 
non-weight-bearing to partial-weight-bearing.

Discussion

The patients in the current study required signifi cantly 
longer periods of inpatient rehabilitation when compared to the 
general rehabilitation population. Hospitalisation contributes 
the majority of the costs that are associated with injuries such as 
hip fractures [8]. Therefore, it is in the fi nancial interests of the 
health service to reduce length of stay. A previous study found 
that, when compared to weight bearing recommendations from 
the literature, full weight bearing was only prescribed in 51% 
of cases [9]. There is signifi cant variation amongst orthopaedic 
surgeons with respect to selecting the period of non-weight-
bearing after ankle fracture, for example [10]. This suggests 

Table 3: Comparison of RWB to Total BRU.

Total BRU RWB p-value

N 401 111

Mean Age 73.5 71.77 0.135

Female:Male 60:40 69:31 0.099

FIM Admission (mean) 77.6 75.77 0.222

FIM Discharge (mean) 100.2 00.37 0.873

Discharge to home (%) 74.6 90.9 0.0002

LOS 37.3 52.57 0.0002

FIM Effi  ciency 0.6 0.44 0.0001

Table 4: Upper Limb vs Lower Limb groups

Mean Upper Limb Lower Limb p-value

Age (years) 79.1 73.5 0.08

FIM effi ciency 0.48 0.37 0.921

LOS (days) 38.85 62.39 0.0169
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that more patients could be allowed to weight bear earlier and 
thus reduce hospitalization costs. There is growing evidence 
that early weight-bearing can lead to faster rehabilitation and 
early return to work and daily activities [11-14].

The Rest Easy Study [15], found that early mobilisation and 
the general health of the patient were the most predictive of a 
short hospital LOS. The presence of two or more comorbidities 
and female gender have previously been shown to be risk 
factors for the loss of autonomy following an ankle fracture 
[16]. Eight-six percent of our included patients had 2 or more 
comorbidities and 68% were female. All patients in the upper 
limb group had 2 or more comorbidities. This could have 
represented overall frailty in the group and may be the reason 
that the patients with upper limb restricted weight bearing 
were not able to be discharged home immediately after the 
acute admission [17]. The upper limb group had signifi cantly 
more comorbidities than the other groups, but this group also 
had a shorter length of stay, so in this study, it was unlikely 
that the number of comorbidities infl uenced the results. 

The mean FIM effi ciency for the whole group was lower 
than the mean FIM effi ciency for patients with orthopaedic 
fractures in public rehabilitation units (0.44 vs 0.98) [18]. 
In addition, the FIM effi ciency for the restricted-weight-
bearing patients was less than the FIM effi ciency for the whole 
rehabilitation unit (0.44 vs 0.6). However, the FIM effi ciency 
was signifi cantly higher in the multitrauma group compared 
to the upper limb and lower limb groups and was comparable 
to that of the general Brighton patient population. It could 
therefore be appropriate to consider patients with multitrauma 
for rehabilitation despite reduced weight-bearing status. 
Patients with single limb fractures and multiple comorbidities 
have poorer rehabilitation potential according to our results. 
Unfortunately, the lower limb group was larger than the upper 
limb group which affected the results reaching signifi cance for 
length of stay.

Depressive symptoms have previously been associated 
with frailty [19]. Seventeen (15%) of the included patients had 
a diagnosis of depression. This number may have been more 
if this was tested prospectively rather than relying on patient 
records for diagnosis and subsequently, may have been a 
confounder to the length of stay and FIM effi ciency scores [20].

When reviewing the referrals, it was found that the referrers 
did not necessarily state that the upper limb fracture was non-
weight bearing and this had to be inferred due to the use of an 
immobilisation device. Upper limb fractures were included in 
this study because the authors had observed that patients were 
not able to be discharged if they are unable to use their arm for 
activities of daily living or mobilise safely using an assistive 
mobility device e.g. four-wheeled walker. The current study 
confi rmed this observation, as 60% of patients with upper 
limb restrictions were not able to be discharged while those 
restrictions were in place.

The results of this study have not previously been reported. 
A literature search of Medline, PubMed and CINAHL failed to 
identify previous studies that have investigated the effect of 

weight bearing status on rehabilitation length of stay. The 
current study is limited by its small cohort and single centre, 
retrospective design as this limited the content and accuracy 
of the data. 

Conclusion

Restricted weight bearing increases rehabilitation LOS and 
patients are unlikely to discharge home with these restrictions 
in place. The resulting rehabilitation admissions were longer 
than the general rehabilitation population and complicated by a 
high number of urinary tract infections. Although the functional 
gains made during the rehabilitation stay are comparable to 
the general rehabilitation population, the LOS of cohorts with 
restricted weight bearing is signifi cantly longer, with the lower 
limb group requiring much longer LOS than the upper limb 
group. Once allowed to weight bear, most of these patients 
were able to discharge home and were functionally better on 
discharge when compared to the general rehabilitation patients. 
More funding should therefore be allocated to patients with 
restricted weight bearing, in particular, those with lower limb 
fractures. Further research is needed to enable rehabilitation 
physicians to prospectively identify those patients who would 
benefi t from a rehabilitation program whilst restricted with 
respect to weight bearing status. 
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