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initial post-operative period in patients surgically treated for 
hip fracture.
Conclusion Therapy and physiotherapy choices after sur-
gery for hip fracture are significantly associated with early 
recovery of mobility of older adults’ patients, regardless 
of their baseline conditions. Early removal of supporting 
devices promoting prolonged bed immobility, such as air 
mattress, catheter, and incontinence pad, together with 
achieving an early upright position, are elements to take into 
account when planning future trials to understand its efficacy 
in enabling better recovery of mobility.

Keywords Hip fracture · Early ambulation · 
Rehabilitation · Nursing care · Postoperative care

Introduction

Hip fracture in the older adults is linked to functional decline 
and increase in morbidity and mortality [1–3]. Following 
this traumatic event, recovery of autonomy and mobility is 
a difficult challenge for older people and a burden for the 
healthcare system in charge of their care. Many patients are 
not able to recover to their pre-fracture mobility level. In 
a study by Vochteloo et al. [4], 19% of patients were bed-
ridden 1 year after surgery. For this reason, international 
guidelines suggest encouraging the early achievement of an 
upright posture in patients and starting mobilization as soon 
as 1 day after surgery [5, 6]. Several authors [7–12] have 
shown that the early recovery of ambulation has a signifi-
cant impact in the short term, by reducing post-operative 
complications and hospital stay, as well as in the long term, 
in terms of autonomy, and reduced mortality rate. However, 
the literature does not clarify which factors are able to really 
affect recovery of mobility in the post-surgery period. Few 

Abstract 
Introduction The aim of the present study was to identify 
all factors that might influence the short-term recovery of 
mobility in older adults’ patients after hip surgery.
Methods A prospective cohort prognostic study was car-
ried out. The study enrolled all consecutive patients aged 
65 years or over admitted for hip fracture due to fragility. 
Patients were monitored from their admission into the emer-
gency department of the hospital, until their discharge. The 
level of mobility was measured by the ILOA scale, admin-
istered during the 6th day of hospitalisation. The identified 
variables were divided into baseline patient variables, linked 
to the patient’s characteristics, and, healthcare/hospital var-
iables, linked to the program of care within post-surgery 
hospitalisation.
Results The total number of patients enrolled and exam-
ined at discharge was 484. Six days after surgery, the 
level of mobility achieved by patients, as measured by 
ILOA Scale, was 42.4 (± 6.0). Increased age (B = 0.111; 
p  =  0,042), pressure sore mattress with a motor used 
(B = 3.817; p < 0.0005), delay in achieving an upright 
position (B = 0.509; p < 0.0005), no recovery of walk-
ing (b = 2.339; p < 0.0005), prolonged use of diapers 
(B = 0.004; p < 0.0005) or catheter (B = 0.089; p < 0.0005), 
indication for no weight bearing (B = 2.023; p = 0.031), 
and temperature for fewer days (B = 0.040; p = 0.023) are 
factors able to affect negatively recovery of mobility in the 
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studies [13–16] have investigated this issue thoroughly, but 
they present several limitations: they are retrospective stud-
ies, with a small sample size, examining only patient data 
available at the time of hospital admission. Some studies 
carried out on short-term outcomes indicate that factors such 
as age, type of fracture, presence and severity of a cogni-
tive deficit, functional ability, and pre-fracture comorbid-
ity can affect patient recovery [13–15]. Bellelli et al. [16] 
designed a model aimed at identifying patients that might be 
more at risk of not returning to independent ambulation. He 
considered several factors such as cognitive deficit, limited 
autonomy, sex, age, body mass index, medication history, 
and type of intervention (joint replacement or bone fixa-
tion). To better understand how a post-surgery healthcare 
program can impact on the recovery of a patient’s mobility 
during hospital stay, all aspects that can play a significant 
role should be taken into consideration. These include the 
patients’ basal characteristics, but also the type of medical, 
nursing, healthcare and rehabilitation approaches that are 
implemented. The aim of the present study was to identify 
all factors that might influence the short-term recovery of 
mobility in older adults’ patients after hip surgery. The pri-
mary hypothesis was that the program of care during post-
surgery hospitalisation and the relevant choice of therapy 
might play a significant role.

Methods

Between October 2013 and October 2014, a prospective 
cohort prognostic study was carried out in a leading ortho-
paedic specialist hospital. The study enrolled all consecutive 
patients, aged 65 years or over, admitted to hospital for fra-
gility hip fracture (pertrochanteric or femoral neck fracture). 
Exclusion criteria were refusal to give consent to participate 
in the study and diagnosis of periprosthetic or pathological 
fracture. Patients were monitored from their admission into 
the A&E department of the hospital, until their discharge. 
The study was approved by the hospital’s Ethics Committee.

Description of care

Patients with a diagnosis of hip fracture were enrolled 
according to the inclusion criteria at the A&E department 
of the hospital. Surgery was guaranteed, whenever possible, 
within the first 48 h of the trauma event, and it was post-
poned only for clinical reasons, such as the need to interrupt 
anticoagulant therapy or to stabilize the patient’s clinical 
conditions. All patients were admitted to a surgical depart-
ment according to the availability of beds. After evaluating 
the patient’s age and type of fracture, the orthopaedic sur-
geon decided the most appropriate surgical technique.

Rehabilitation program at the hospital

The rehabilitation program, carried out from Monday to 
Saturday, included the start of physiotherapy within 1 day 
after surgery. Physiotherapy sessions, lasting 30 min twice a 
week, included passive and active mobilization exercises in 
bed, early sitting, and standing and ambulation according to 
the patient’s clinical conditions. The support device used for 
walking (walking frame with or without upper arm support) 
was chosen based on the patient’s specific ability and on the 
orthopaedic surgeon’s indications for weight-bearing man-
agement on the operated limb (complete load and restricted 
load, below 15 kg).

Post‑discharge program

After the period of post-surgery hospitalisation, a course 
of treatment was designed for each patient, based on their 
individual rehabilitation and assistance needs. The type and 
intensity of the most appropriate treatment were decided by 
a multidisciplinary team.

Primary outcome measures

Level of mobility as measured by the Iowa Level of Assis-
tance (ILOA) scale [17], administered during the 6th day 
of hospitalisation. The scale is used for an early evaluation 
of patients after hip replacement surgery and investigates 
mobility, level of independence achieved, and supporting 
devices used. Oldmeadow et al. [9] used the same scale 
in a group of patients surgically treated for hip fracture. 
This scale takes into account the patient’s performance in 
five functional activity tests: supine-to-sitting, sitting-to-
standing, walking, climbing three steps, and gait speed. The 
score of the first four tasks is based on the level of help 
supplied to the patient by the operator for the safe execu-
tion of the activities, and it ranged from 0 (independent) 
to 6 (not tested for safety reasons). The gait speed is rated 
according to the time taken to cover a distance of 13.4 m, 
from 0 (≤ 20 s) to 6 (≥ 70 s). The type of assistive device 
used in tasks that involve standing and ambulation is scaled 
from 0 (no assistance device) to 5 (walking frame). The total 
score ranges from 0 to 50, where 0 indicates the patient’s 
complete autonomy and 50 the maximum dependence. The 
scale was translated into Italian from English, the original 
language, using the linguistic face validity protocol [18]. 
The reliability, validity, and responsiveness of original ver-
sion of the ILOA were studied by the authors, who found 
good intratester (k = 0.79–0.90) and moderate intertester 
(k = 0.48–0.78) reliability, high correlation with the Harris 
Hip Rating Scale scores (r = −0.86) and good responsive-
ness to 4 day of therapy postoperatively [17].
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Secondary outcome measures

Duration of hospital stay, main surgery-related complica-
tions (dislocations, mechanical failure, and infections at the 
surgical site), or other complications (pulmonary or urinary 
infections, cardiovascular, and cutaneous complications) that 
occurred during hospitalisation, the number of patients able 
to walk upon discharge and their destination after discharge 
from hospital.

Identification of possible predictive factors

The identification of the possible predictive factors was car-
ried out by a multidisciplinary team of experts based on 
data available in the literature and clinical experience. These 
variables were divided into the patient’s baseline variables, 
linked to the patient’s characteristics, and healthcare/hospital 
variables, and linked to the program of care within post-
surgery hospitalisation. The list of prognostic variables is 
shown in Table 1. Data about baseline and healthcare varia-
bles were collected daily by the research nurse of the depart-
ment or, alternatively, retrieved from the patient’s medical 
chart. The ILOA scale was administered by the research 
physiotherapist. For variable category predictors, collected 
daily during hospital stay, and percentage of days, they were 
present/absent vs. days of hospital stay were calculated with 
the following formula: percentage of days = (days/length of 
hospital stay) × 100.

Cohort size

Considering an effect size of 0.19 (expected correlation of 
0.4), a predictor number of 20, an error alfa of 0.05, and a 
power of at least 0.9, the minimum sample size was 209. 
Considering a stability of at least 5%, the number increases 
to a minimum of 450. We collected 484 cases to be sure of 
reaching a stable result.

Statistical analysis

All the statistical analyses were performed using SPSS 
v.15.0 (IBM Corp., Armonk, NY, USA). All continuous data 
were expressed as means and as the standard deviation from 
the means, the category data were expressed as frequency 
and percentages. The Kolmogorov–Smirnov test was per-
formed to test the normality of the continuous variables. 
The Levene test was used to test the homoscedasticity. The 
Spearman correlation was used to assess the influence of the 
continuous variables on the ILOA on day 6 because of its 
not-normal distribution. The ANOVA test was used to assess 
the differences of continuous, normally distributed and 
homoscedastic data between the groups; the Mann–Whit-
ney test was used for not normal or heteroscedastic data; 

the Chi-square test, adjusted with exact methods for small 
samples, was used to investigate the relationships between 
categorical variables. The Generalized Linear Model (GLM) 
with Gamma distribution and log-link function was used as 
a multivariate analysis to identify the variables that inde-
pendently predicted the ILOA on day 6. The ILOA on day 
6 was then used as the dependent variable and all the vari-
ables significantly influencing ILOA on day 6 according to 
the univariate analysis were used as independent variables 
(predictors). Then, the best model was carried out consider-
ing only those predictors still significant in the GLM analy-
sis. The R2 value of the model and the partial slope B were 
evaluated, respectively, to assess the model’s goodness of fit 
and to measure the influences of each predictor. The Gamma 
distribution with log-link function was used because of the 
strong asymmetric distribution of the ILOA on day 6. All 
tests were considered significant at p < 0.05.

Table 1  Characteristics of the sample and univariate analysis of the 
dichotomous variables—ILOA Score

N = 484 (%) Mean ILOA 
Score (SD)

p value

Baseline variables
 Gender
  Women 380 (78.5) 42.5 (5.8) ns
  Men 104 (21.5) 42.0 (6.8)

 Patient coming
  Home 457 (94.4) 42.2 (6.1) 0.001
  Health Institution 27 (5.6) 45.4 (3.9)

 Other fractures at presentation
  Yes 39 (8.1) 45.7(3.4) <0.001
  No 445 (91.9) 42.1 (6.1)

 Pressure ulcers at presentation
  Yes 31 (6.4) 45.6 (4.0) <0.001
  No 453 (93.6) 42.2 (6.1)

 Constitutionally
  Normal 349 (72.1) 42.1 (6.3) ns
  Under or over weight 135 (27.9) 43.2 (4.9)

 Fracture
  Femoral neck 226 (46.7) 41.2 (6.1) <0.001
  Trochanteric 258 (53.3) 43.4 (5.1)

Hospital/Assistance variables
 Surgery
  Arthro or endoprosthesis 217 (44.8) 41.2 (6.5) <0.001
  Osteosynthesis 267 (55.2) 43.4 (5.4)

 Anti-decubitus mattress with a motor
  Yes 310 (64.0) 43.8 (4.7) <0.001
  No 174 (36.0) 40.0 (7.2)

 Deambulation
  Restricted weight-bear 330 (68.2) 43.4 (5.1) <0.001
  Full weight-bear 154 (31.8) 40.2 (7.2)
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Result

During the study period, 544 patients admitted to the A&E 
department were considered eligible. The flow diagram of 
enrolled patients with their relative characteristics is shown 
in Fig. 1. The total number of patients enrolled and exam-
ined at discharge from hospital was 484. The baseline char-
acteristics of the studied population are described in Table 1.

Functional recovery 6 days after surgery, the mean level 
of mobility achieved by patients, as measured by the ILOA 
Scale, was 42.4 (± 6.0).

Secondary outcomes mean hospital stay was 9.6 days 
(± 3.0), the number of patients able to walk for at least a 
few meters was 220 (45.5%), and the rate of main compli-
cations related to surgery or of another kind was 6.2 and 
6.7%, respectively. The patient’s destination after discharge 
from hospital prolonged treatment for 427 patients (97.5%), 
divided as follows: rehabilitation clinic 61.9%, long stay 
facility 6.8%, nursing home 20.3%, and home care 8.4%.

The univariate analysis identified possible prognos-
tic factors of functional recovery (see details in Tables 1 
and 2). Risk factors were: age, institutionalisation before 
surgery, presence of other fractures and comorbidities, 
reduced autonomy in daily activities and reduced walking 
ability before the fracture, presence of pressure ulcer, per-
trocantheric lesion, longer waiting time for surgery, bone 
fixation surgery, delay in physiotherapy, disorientation, use 
of constraints, use of an air mattress, delay in achieving 
upright posture and ambulation, and the use of a catheter 
and incontinence pads. Protecting factors were: post-surgery 

mobilization, presence of a caregiver, number of physiother-
apy treatments, fever, and possibility to apply load bearing to 
the treated limb. Variables with statistical significance were 
included in a model of multivariate analysis and results are 
shown in Table 3.

Discussion

Age, type of mattress used, time to achieve an upright posi-
tion, recovery of walking, use of a catheter or incontinence 
pads, and indication for load bearing on the treated limb and 
fever are factors associated with the recovery of mobility in 
the initial post-operative period in patients surgically treated 
for hip fracture. Previous studies [13–15] highlighted the 
importance of patient characteristics such as comorbidity 
and functional ability before the fracture event. The strength 
of this study was the possibility to analyse the post-surgery 
care program and the variables describing the patient’s char-
acteristics as well as those linked to the clinical practice. Our 
results are a platform for further clinical trials investigating 
hospitalisation programs and therapy choices, such as early 
mobilization, type of mattress, and use of a catheter and 
incontinence pads to assess their impact on the possibility 
for the patient to recover mobility. Age was the only patient-
linked variable that emerged as significant in the present 
study. Other authors [13, 15] have highlighted it as a predic-
tive factor. Siu et al. [11] found that prolonged immobility 
in bed might have significant effects on functional recovery 
2 months after surgery. Kamel et al. [8] showed that a delay 

Fig. 1  Flow diagram of older 
adults

20 patients lost in the follow-up (4,0%): 
8 deceased during the hospital stay  
3 did not undergo surgery 
7 did not receive rehabilitation 
2 lost in the follow-up 

Number of patients analysed (n. 484) 

Follow
-up 

A
nalysis 

Elderly patients enrolled  (n. 504) 

40 patients were excluded from the study (7,6%): 
Patients with periprosthetic fractures  (n 8) 
Patients with pathological fractures  (n 2) 
Patients or tutors who did not give consent (n. 
30) 

Enrolm
ent 

Elderly (age > 65 years) with a femur 
fracture  (544)
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in ambulation might have negative effects on the duration of 
hospital stay and cause possible complications (disorienta-
tion and pulmonary infection). Finally, Pashikanti and Von 
[19] underlined the importance of recovering ambulation for 
all hospitalised patients. Data of the present study confirm 
the importance of achieving upright posture. Patients must 
be able to stand and walk as early as possible to achieve a 

better functional recovery upon discharge from hospital. The 
possibility for the patient to apply partial or total load on the 
treated limb was a facilitation factor, regardless of the type 
of fracture and surgery performed, which did not appear to 
be significant. Post-surgery clinical conditions often make 
it difficult to manage load-bearing restrictions on the treated 
limb correctly in patients surgically treated for hip fracture. 

Table 2  Characteristics of the 
sample and univariate analysis 
of the continuous numerical 
variables—ILOA score

Missing cases: 15 Shafe Score, 6 indications of the pre-fracture level of independence in the ADL, 31 indi-
cations of the haemoglobin level on admission and of the percentage of its drop, 1 indication of the number 
of physiotherapy treatments before the ILOA assessment, 14 indications of the waiting time before surgery
Hb haemoglobin, ER emergency room, Shafe score [26], NRS numbering rating scale [27, 28], ADL activi-
ties of daily living [29], Charlson Index score [30]

Mean (SD) Rho p value

Baseline variables
 Age (years) 83.3 (8.1) 0.313 <0.001
 Shafe score 1.6 (1.0) 0.288 <0.001
 Pre-fracture ADL score 1.5 (2.0) 0.303 <0.001
 Charlson Index score 2.0 (1.7) 0.217 <0.001
 Baseline Hb level 12.5 (1.5) −0.086 ns

Hospital/assistance variables
 Wait time from arrival in ER to surgery (h) 60.2 (61.0) 0.113 0.014
 Percentage of days with pain ≥ 4 (NRS) 11.8 (14.7) −0.077 ns
 Percentage of decrease in Hb 24.5 (10.4) −0.002 ns
 Duration of surgery (min) 72.4 (25.3) −0.057 ns
 Number of days from surgery to the start of physiotherapy 1.3 (0.9) 0.139 0.002
 Number of days until drain removal 1.2 (0.5) −0.036 ns
 Percentage of days with disorientation 25.8 (35.6) 0.271 <0.001
 Percentage of days with restraints (bad rails) 45.9 (45.1) 0.345 <0.001
 Daily postoperative positioning 4.6 (1.6) −0.186 <0.001
 Percentage of days with a partial care giver 77.2 (33.0) −0.153 0.001
 Number of physiotherapy treatments 7.0 (2.2) −0.208 <0.001
 Percentage days of fever 25.7 (24.1) −0.118 0.009
 Number of days from the surgery to achievement of sitting position 1.8 (1.3) 0.153 0.001
 Number of days from the surgery to achievement of standing position 4.3 (2.6) 0.441 <0.001
 Number of days from the surgery to achievement of ambulation 5.8 (2.4) 0.532 <0.001
 Percentage of days with urinary catheter 89.6 (24.1) 0.356 <0.001
 Percentage of days with a diaper 28.1 (33.6) 0.260 <0.001

Table 3  Generalized linear model with gamma distribution and log-link function—ILOA Score

Model R2 = 0.591 Partial slope B 
(scale = 0.013)

95% confidence interval p value

Inferior Superior

Anti-decubitus mattress with a motor 3.817 2.100 5.529 <0.0005
Age 0.111 0.001 0.221 0.042
Percentage of days with a diaper 0.004 0.012 0.062 <0.0005
Percentage of days with a urinary catheter 0.089 0.053 0.123 <0.0005
Percentage of days of fever 0.040 0.006 0.074 0.023
Number of days from the surgery to achievement of standing position 0.509 0.082 0.936 <0.0005
Number of days from the surgery to achievement of ambulation 2.339 1.839 2.840 <0.0005
Ambulation with full weight-bear (partial or total) 2.023 0.247 3.795 0.031



40 Arch Orthop Trauma Surg (2018) 138:35–41

1 3

However, allowing load bearing emerged as significant 
determinant in motor performance. This aspect should be 
taken into account also when evaluating post-operative diso-
rientation that, conversely, did not appear to be a significant 
factor. In the literature, cognitive status and its impairment 
are considered a predictive element for functional outcomes 
both in the long term [13] and in the early post-operative 
period [14]. A study by Barone et al. [20] seems to suggest 
that initial functional recovery is more closely linked to an 
indication for load bearing, rather than an existing disorien-
tation condition. If load bearing on the limb was allowed, 
even patients with disorientation were able to recover an 
upright posture and ambulation. A study by Tarazona-San-
tabalbina et al. [13] found a significant correlation between 
the ability of ambulation upon discharge and cognitive status 
only in patients with severe dementia, but not in patients 
with moderate or mild dementia or with delirium. Guidelines 
outlined by Sanguineti [10] highlighted how the use of mul-
tiple devices such as oxygen therapy, IV lines, and urinary 
catheters should be reassessed every day, because they can 
promote immobility and agitation in older patients. Data 
presented here confirm the need to evaluate these aspects 
carefully in the clinical practice. The choice between nor-
mal and air mattresses is based on the risk for the patient to 
develop pressure ulcers, because the air mattress is effective 
at preventing them [21]. However, it has been shown that the 
use of air mattresses is associated with more difficulty for 
the patient to achieve an upright position; this is probably 
due to the fact that air mattresses are thicker than normal 
mattresses, making it more difficult for the patient to get in 
and out of bed; in addition, several patients reported that it 
was more difficult for them to move freely on an air mattress. 
The use of a catheter and incontinence pads, for the man-
agement of urinary and faecal incontinence, might impede 
patients’ mobility by slowing down their rehabilitation and 
promoting bed immobility. Continence management should 
be considered as a goal for elderly patient care from the 
acute phase, as evidenced by Roe et al. [22], and be intended 
as a stimulus for autonomy. Recent studies [23, 24] show 
how cooperation between orthopaedic and geriatric opera-
tors in the management of fragility femur fracture patients 
can have a positive effect in terms of reducing mortality 
and functional recovery. At the same time, Prestmo et al. 
[25] underline how there is still the need to identify the type 
of patient that can get the most benefit from this approach. 
The presence of fever has emerged as a facilitation factor 
for mobility recovery. This can be explained by the fact that 
younger patients, with increased metabolic activity, are more 
likely to experience fever after surgery. Moreover, patients 
undergoing hip replacement surgery are often younger. This 
type of surgery causes the formation of larger haematomas 
that, during the post-operative reabsorbing phase, can eas-
ily cause fever. For this reason, the variable linked to fever 

increase can be hypothesised as a confounding factor for 
the recovery of mobility. Our study has some limitations. 
Of the 544 eligible patients, 30 were excluded due to fail-
ure to give their informed consent. In addition, the lack of 
long-term follow-up did not allow us to investigate whether 
the effects of the identified factors were significant in the 
patients’ long-term recovery. Finally, the cognitive ability 
of the patient is a variable that was only collected in the 
postoperative phase and not as a baseline characteristic of 
the patient. Nevertheless, the indications found are a strong 
starting point to identify some scope for change in the clini-
cal practice and prompt the design of clinical trials aimed 
at evaluating the efficacy of individual therapeutic interven-
tions. These include encouraging an early upright posture, 
early removal of the catheter, limited use of incontinence 
pads and air mattresses, and the possibility for the patient to 
have no loading bearing restrictions on the operated limb.

Therapy and physiotherapy choices after surgery for hip 
fracture are significantly associated with early recovery of 
mobility of older adults’ patients, regardless of their baseline 
conditions. Early removal of supporting devices promoting 
prolonged bed immobility, such as air mattress, catheter, and 
incontinence pad, together with achieving an early upright 
position, are elements to take into account when planning 
future trials to understand its efficacy in enabling better 
recovery of mobility.
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