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Introduction
Hip fracture surgery has become an increasing health issue and is one of the leading
causes for hospital admission in the aging population.1,2 Pneumonia is considered
a serious complication after geriatric hip fracture surgery, with increased risk of
readmission and mortality.3,4 Age over 80 years has been associated with an
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Background: Hip fracture requiring surgical fixation is a common condition with high
mortality and morbidity in the geriatric population. The patients are usually frail, and
vulnerable to postoperative complications and delayed recovery. Few studies have investi
gated physical therapy methods to prevent hospital-acquired pneumonia (HAP) after hip
fracture surgery.
Objective: To explore whether an intensified physical therapy regimen can prevent HAP
and reduce hospital length of stay in patients aged 80 and older, following hip fracture
surgery.
Patients and Methods: The inclusion criterion was patients aged 80 or older who had
undergone hip fracture surgery at Örebro University Hospital, Sweden during eight months
in 2015–2016 (the “physical therapy group”) (n=69). The study has a quasi-experimental
design with a historical control group (n=64) who had received routine physical therapy
treatment. The physical therapy group received intensified postoperative physical therapy
treatment, which included daily supervised early mobilization and coached deep breathing
exercises with positive expiratory pressure (PEP). The patients were instructed to take deep
breaths, and then exhale through the PEP-valve in three sessions of 10 deep breaths, at least
four times daily. Early mobilization to a sitting position and walking was advised as soon as
possible after surgery.
Results: There was a significantly lower incidence of HAP in the physical therapy group; 2/
69 (3%, 95%CI: 1– 10) compared to the historical control group 13/64 (20%, 95%CI: 12–
32%) (p=0.002). Patients in the physical therapy group had a significantly shorter length of
stay than the control group (10.6±4 vs 13.4±9 days, p=0.022).
Conclusion: Intensified physical therapy treatment after hip fracture surgery may be of
benefit to reduce the incidence of HAP in patients over 80 years; however, the results need to
be confirmed in randomized controlled trials.
Keywords: breathing exercises, hospital-acquired infection, mobilization, physical therapy,
postoperative, prevention
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increased risk of pneumonia.5 An incidence of pneumonia
of approximately 4–5% after hip fracture surgery has been
described in a retrospective cohort study by the American
College of Surgeons3 and in a Canadian cohort.6
Hospital-acquired pneumonia (HAP) is defined as
pneumonia that occurs 48 h or more after admission and
should not have appeared to be incubating at the time of
admission.7 The pneumonia may arise from surgical or
other treatment interventions or regardless of cause within
the health-care system. Besides basic hygiene and rational
use of antibiotics, there is a lack of proven preventive
interventions to reduce the incidence of HAP.8,9
A comprehensive pulmonary rehabilitation program in
elderly patients (≥65 years) undergoing hip fracture sur
gery in China has been shown to reduce the incidence of
postoperative pneumonia.5 Otherwise, there is, to authors’
knowledge, limited scientific evidence for effective non
pharmacological rehabilitation strategies to prevent HAP
after hip fracture surgery. There are published US10 and
European11 guidelines for treatment of HAP, with recom
mendations on HAP diagnosis, treatment, and prevention.
These guidelines primarily focus on pharmacological stra
tegies and most on the literature on prevention of HAP
have focused primarily on mechanically ventilated
patients.
Early mobilization and deep breathing exercises are
sometimes recommended as a complement to antibiotics
for treatment of community-acquired pneumonia,12 but the
effect of such nonpharmacological interventions regarding
prevention of HAP has not been sufficiently evaluated.13
Early mobilization is considered an important factor for
avoiding postoperative complications and for achieving as
high a functional level as possible in older patients after
hip surgery.14 Delayed mobilization to walking following
hip fracture has long been considered to increase the risk
of pneumonia and increased length of hospital stay.15
Early mobilization, especially if walking is achieved,
can accelerate functional recovery and reduce the length of
stay among patients following surgery for hip fracture.14,16
Chest physical therapy including deep breathing exercises
is often recommended to surgical patients to increase lung
volumes, change the breathing pattern, improve oxygena
tion, and facilitate secretion mobilization. To the authors
knowledge, there are no studies that have assessed whether
physical therapy interventions with deep breathing exer
cises and early mobilization can prevent care-related pneu
monia in elderly patients who have undergone hip fracture
surgery.
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The aim of this study was to explore whether intensi
fied postoperative physical therapy including deep breath
ing exercises and early mobilization can prevent HAP and
reduce length of stay in patients aged 80 and older follow
ing hip fracture surgery.

Patients and Methods
Study Design and Patients
The design was a prospective, quasi-experimental study,
including a physical therapy treatment group (n=69) and
a historical control group (n=64). The inclusion criterion
was patients aged 80 or older who had undergone surgery
for hip fracture at the Department of Orthopedic Surgery at
Örebro University Hospital, Örebro, Sweden. To be
included, patients further needed to understand instruc
tions and be able to perform physical therapyadministered breathing exercises and mobilization.
Patients with a diagnosis of pneumonia on arrival at the
hospital were not included. Other exclusion criteria were
previous surgical procedures (thoracic and abdominal),
impaired ability to swallow, impaired cough reflex,
impaired consciousness, trauma to the thorax or head or
immunosuppression.
Patients in both groups received standardized preopera
tive physical therapy information and daily postoperative
physical therapy as conventionally used at the clinic. The
ordinary physical therapy entailed passive and active bed
exercises, leg range of motion exercises, sitting at the edge
of the bed and ambulation. Early mobilization was imple
mented according to ordinary routines in connection with
meals and toilet visits on an individual basis, depending on
patient's health status and nursing staff levels. Normally no
chest physical therapy techniques including breathing
exercises were provided. The physical therapy group
received additional intensified treatments including deep
breathing exercises and mobilization, as described below.
The patients were consecutively enrolled in the study
during an eight-month period from September 2015 to
May 2016. Informed consent was obtained from each
patient after receiving both verbal and written information
about the study. In cases where patients were unable to
decide for themselves whether to participate in the study
because of cognitive impairment or confusion, a next of
kin was asked on the patient’s behalf. The physical thera
pist on the ward enrolled the patients who met the inclu
sion criteria, either on admission to hospital or on the first
available postoperative weekday. The study was conducted
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in accordance with the Declaration of Helsinki and
approved by the Regional Ethical Review Board in
Uppsala, Sweden (2015/291).
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Clinical Setting
The setting was the Department of Orthopedic Surgery,
which consists of two hospital wards for patients with
a variety of orthopedic diagnoses. There are four physical
therapists who work on weekdays and are on call on
Saturdays, as well as on certain days during major holi
days. Patients can also be postoperatively treated at
a Department of Rehabilitation facility for patients requir
ing extended hospital care before discharge, with one
physical therapist on duty during weekdays.

Physical Therapy Group
The physical therapy group received intensified in-hospital
treatments including deep breathing exercises and early
mobilization, in addition to standard physical therapy con
ventionally used at the clinic, which mainly consists of
mobility exercises for the lower extremities and mobiliza
tion according to ability. The study responsible physical
therapist (AS) did not participate in the intervention;
rather, the ward’s regular physical therapists carried out
the intervention in conjunction with other health-care per
sonnel. The staff received both oral and written informa
tion concerning the study before it began and were further
briefed from time to time over the course of the study.
Early mobilization was defined as transfer from lying
in bed to sitting on the edge of the bed with the feet on the
floor/sitting in a chair, and standing and walking as early
as possible after surgery, preferably as soon as the day
after the surgery, with focus on an upright body position
on at least four occasions during the day. Patients received
repeated daily information from the physical therapist
about the importance of rising to a sitting position, sitting
in a chair, and walking as soon as possible after the
surgery. The patient’s individual ability to move decided
the progression of mobilization. The patients were assisted
by the physical therapist at least once a day on weekdays;
on other occasions, a ward assistant nurse or nurse helped
the patient with deep breathing exercises and mobilization.
The staff recorded the occasions on which breathing exer
cises and mobilization were carried out, and assessed
frequency of mobilization according to a study-specific
schedule that was kept in the patient’s room.
Patients were instructed to perform four daily ses
sions of deep breathing with positive expiratory pressure
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(PEP) using a PEP-valve (Mini-PEP; Dolema AB, Täby,
Sweden), expiratory target pressure 10–15 cmH2
O achieved by use of resistance nipple diameters of
0.3–0.4 cm. The pressure was titrated according to stan
dard pragmatic clinical practice, and not measured by
a manometer for each individual patient. Patients who
were unable to manage this device instead received
a PEP breathing mask (PEP/RMT; Wellspect Health
Care, Mölndal, Sweden) or a PEP blow bottle device (a
bottle filled with 10 cmH2O and a 40–50 cm plastic tube,
1 cm internal diameter). The physical therapist instructed
the patients to take deep breaths, hold their breath for
two seconds and then exhale through the valve in three
sets of 10 deep breaths, with 30–60 seconds of rest
between each set, at least four times daily.
The study did not include any follow-up, the intervention
ended when the patients were discharged from the hospital.

Historical Control Group
The historical control group comprised patients aged 80 and
older who had undergone hip fracture surgery at Örebro
University Hospital the year before (n=64). Patients who
met the criteria were identified by assistance of secretaries
at the Department of Orthopedic Surgery. The patients had
received standard physical therapy as conventionally used at
the clinic, which mainly consisted of postoperative lower
extremity exercises and mobilization based on ability. The
patients were most often seen by the physical therapist once
a day. Breathing exercises were not included as a routine
procedure in this standard treatment.

Demographic Data
The following variables were noted from the medical
records: age, gender, dementia, multimorbidity, living
situation and mobilization ability prior to admission. The
following surgical data were recorded; fracture type, cause
of fracture, site of accident, delay prior to surgery, type of
surgery, duration of surgery, postoperative blood transfu
sion and postoperative confusion.
Physical therapy treatments that the patients received
during hospitalization were assessed as date of first physi
cal therapy session, number of daily sessions noted in the
medical record, and type of physical therapy.

Assessment of Mobilization
For assessment of mobilization ability of the patients in
the physical therapy group, the cumulated ambulation
score (CAS)17,18 tool was used each day during the first

submit your manuscript | www.dovepress.com

DovePress

Powered by TCPDF (www.tcpdf.org)

1823

Dovepress

Clinical Interventions in Aging downloaded from https://www.dovepress.com/ by 44.197.197.23 on 27-Sep-2021
For personal use only.

Ståhl and Westerdahl

postoperative week, every seventh day during prolonged
hospitalization, and at discharge. The assessment was
made by the ward-treating physical therapist. The CAS is
a reliable17 and valid predictor of number of bed days,
time to discharge, 30-day mortality, and postoperative
medical complications in older patients with hip
fracture.18 The tool describes the patient’s ability to carry
out three activities—to rise from lying in bed to sitting at
the edge of the bed and return to lying; sitting to standing
to sitting in a chair with armrests; and walking at least
three meters. Assistive devices of various types may be
used. Each activity is assessed on a 3-point scale from 0 to
2, where 0=incapable of performing the activity, despite
human assistance and verbal instructions; 1=can perform
the activity, assisted by one or more people and/or with
verbal instructions; 2=can perform the activity, safely and
without verbal instructions or human assistance or super
vision. This results in a daily total score between 0 and 6:
the higher the score, the more independent the patient.

Outcome Measures
Primary outcome was the number of days in hospital,
defined as the number of days from admission to discharge
from the hospital.
Secondary outcomes were incidence of HAP (ie, the
number of HAP cases that arose during hospitaliza
tion), and data concerning discharge. “HAP” was
defined as pneumonia with onset 48 h or later after
admission to hospital, where a diagnosis code was
indicated in the medical records or where pneumonia
was described explicitly in the medical records by
a physician at the Department of Orthopedic Surgery
at discharge. The physicians were not informed which
patients were included in the study, but no regular
blinding was performed in this quasi-experimental
design. Data were obtained from the patients’ medical
records by the principal investigator (AS), who was
unblinded. Patients with a primary or secondary diag
nosis of pneumonia (J12*–J18*), classified according
to the Swedish version of the International Statistical
Classification of Diseases and Related Health
Problems, tenth revision (ICD-10-SE), in the discharge
summary in the medical records, were included. The
principal investigator manually reviewed the medical
records to distinguish between HAP and communityacquired pneumonia. Only data from patients diag
nosed with HAP was registered.
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Sample Size Calculation and Statistical
Analysis
A sample size calculation showed that a group size of 64
patients in each group with a power of 0.80 was needed to
demonstrate a difference of one hospital day between groups,
given that the standard deviation (SD) was ±two hospital days.
In order to make up for possible withdrawals, an additional five
patients were included in the physical therapy group.
For comparisons between groups, the chi-squared test
was used for categorical data, the Mann–Whitney U-test
for data on the ordinal level, and the independent t-test for
continuous variables. Statistically significant differences
were defined as p<0.05. Statistical analysis of quantitative
data was carried out using Statistical Package for the
Social Sciences (SPSS; version 23 for Windows; IBM
Corp, Armonk, NY, USA).

Results
During the study period, 176 patients, aged 80 and older,
with the diagnosis of hip fracture were treated at the
Department of Orthopedic Surgery. Of these, 69 patients,
mean age 89±5 years, were included in the physical therapy
group. The main reasons for not including patients in the
study were inoperable hip fracture, multitrauma, a verified
diagnosis of pneumonia on admission to hospital, and/or no
physical therapist available to include patients in the study
on certain weekends. Other reasons included a poor general
condition or impaired cognitive function severe enough to
preclude informed consent to participate, or next of kin not
available to provide consent for inclusion.
Demographic data for the physical therapy group and
the historical control group is presented in Table 1. There
were no significant differences between groups concerning
gender, age, multimorbidity, or mobilization ability prior
to hospitalization. However, there was a significant differ
ence regarding a dementia diagnosis and the living situa
tion prior to hospitalization (Table 1). The occurrence of
fractures, and factors associated with surgery are presented
in Table 2. The duration of surgery was longer in the
physical therapy group and more patients in the control
group had postoperative confusion; otherwise, there were
no significant differences between the two groups.
Patients in the physical therapy group had a significantly
shorter length of stay than the patients in the control group
(11±4 (range 4–22) vs 13±9 (range 3–52) days, p=0.022).
There was a significantly lower incidence of HAP in the
physical therapy group; 2/69 (3%, 95%CI: 1–10) compared
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Table 1 Demographic Data of Included Patients Undergoing Hip Fracture Surgery
Physical Therapy Group (n=69)

Control Group (n=64)

p-value

Gender: female
Age, years, mean (range)

57 (83%)
88±5 (80–101)

47 (73%)
89±5 (80–97)

0.201
0.360

Dementia

17 (25%)

26 (41%)

0.049

Multimorbidity

44 (64%)

44 (69%)

0.501

Living situation:
Own residence

56 (81%)

40 (63%)

Short-term residence

0

2 (3%)

Assisted living

13 (19%)

22 (34%)

Without assistive devices
Crutch/cane

20 (29%)
4 (6%)

17 (27%)
3 (5%)

Rollator/walker

42 (61%)

39 (61%)

Wheelchair
Mostly bedridden

2 (3%)
1 (1%)

3 (5%)
2 (3%)

0.033

Mobilization ability

0.932

Notes: Data are presented as number (%) or mean ±SD unless otherwise stated. Statistical significance p<0.05.

Table 2 Hip Fracture Types and Surgical Procedures
Physical Therapy Group

Control Group

(n=69)

(n=64)

Fracture type: Fracture of head and neck of femur, intended

24 (35%)

29 (45%)

(code S72.0)
Pertrochanteric fracture (code S72.1)

p-value

0.316

34 (49%)

30 (47%)

Subtrochanteric fracture (code S72.2)

9 (13%)

3 (5%)

Other type of hip fracture

2 (3%)

2 (3%)

Fell out of bed
Tripped/fell

1 (1%)
59 (86%)

3 (5%)
55 (86%)

Missed the chair, fell out of the chair

4 (6%)

4 (6%)

Other

5 (7%)

2 (3%)

At home, indoors
Away from home, indoors

54 (78%)
4 (6%)

55 (86%)
3 (5%)

Outdoors

11 (16%)

6 (9%)

0–24 hours

50 (72%)

50 (78%)

≥25 hours

19 (28%)

14 (22%)

27 (39%)
42 (61%)

16 (25%)
48 (75%)

Duration of surgery, minutes (range)
Postoperative blood transfusion

51±3 (11–158)
32 (46%)

39±3 (8–123)
36 (56%)

0.011
0.255

Postoperative confusion

23 (33%)

42 (66%)

0.000

Cause of fracture:

0.524

Site of accident:

0.488

Delay prior to surgery:

0.450

Type of surgery:
Prosthesis, total/partial
Osteosynthesis

0.082

Notes: Data are presented as number (%) or mean ±SD unless otherwise stated. Statistical significance p<0.05.
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Table 3 Data on Discharge from Hospital

Number of hospital days

Physical Therapy

Control

Group (n=69)

Group

10±4

(n=64)

CAS

At Inclusion (n=69)

At Discharge (n=69)

13±9

0

7 (10%)

0 (0%)

1
2

19 (28%)
22 (32%)

2 (3%)
8 (12%)
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Hospital days after completed
medical treatment:a
0–5

8 (12%)

0 (0%)

3

20 (29%)

41 (59%)

6–11
≥ 12

31 (45%)
2 (3%)

32 (50%)
5 (8%)

4
5

0 (0%)
0 (0%)

5 (7%)
5 (7%)

NAb

28 (40%)

27 (42%)

6

1 (1%)

8 (12%)

Discharged to:
Home
Short-term residence

26 (38%)
23 (33%)

25 (39%)
17 (27%)

Another ward

9 (13%)

2 (3%)

Assisted living
Deceased

11 (16%)
0 (0%)

18 (28%)
2 (3%)

Walking aid at discharge:
Without assistive devices

0 (0%)

0 (0%)

Rollator

27 (39%)

28 (44%)

Walker
Wheelchair

34 (49%)
4 (6%)

19 (30%)
11 (17%)

Bedridden

4 (6%)

4 (6%)

Not stated

0 (0%)

2 (3%)

Notes: Data are presented as mean ±SD or number (%). Statistical significance
p<0.05. aNumber of days from the time that the patient completed medical treat
ment until hospital discharge. Includes waiting for a care management plan and then
waiting for hospital discharge. bPatient returns to previous type of housing without
municipal interventions, with no change in municipal interventions, or is transferred
to a different hospital ward.

to the historical control group 13/64 (20%, 95%CI: 12–32)
(p=0.002). Of the patients developing HAP, two patients in
the physical therapy group, both men, had dementia or post
operative confusion. In the control group, nine women and
four men developed HAP, four of the 13 patients were
diagnosed with dementia, and 11 of the patients experienced
postoperative confusion. Data concerning discharge are pre
sented in Table 3.
For assessment of postoperative mobilization ability in
the physical therapy group, the CAS was used at inclusion
and at discharge. No data were available on the historical
control group. More patients had a higher score at dis
charge showing a progress of being more independent in
mobilization activities without assistance from the staff
compared to the early postoperative period (Table 4).
All patients needed assistance from at least one person
for mobilization during the first postoperative days.
Obstacles to mobilization that were noticed were severe
pain, nausea, fatigue, or that the patient was confused and
had problems cooperating, as well as staff shortage/lack of
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Notes: Three activities were included: (a) rise from lying in bed to sitting at the
edge of the bed and back to lying; (b) sitting to standing to sitting in a chair with
armrests; and (c) walking at least 3 m. Each activity was assessed on a scale from 0
to 2, where 0=incapable of performing the activity, despite human assistance and
verbal instructions; 1=can perform the activity, assisted by one or more people and/
or with verbal instructions; 2=can perform the activity, safely and without verbal
instructions or human assistance or supervision. The total score is 0–6: the higher
the score, the more independent the patient.

time. In some patients up to three health-care personnel
were needed to assist during mobilization, which could
result in patients not being mobilized as often as desirable
because the staff did not always have time. At time of
discharge, all patients were mobilized at least to sitting on
the edge of the bed and six patients were completely
independent in all transfers.
In the physical therapy group, some of the patients
were incapable of completing the recommended sessions/
repetitions of deep breathing exercises (three sessions of
10 deep breaths at least four times daily); instead, they
performed the breathing exercises as many times as they
were able. This was not documented, but noticed to be
particularly pertinent during the first postoperative days.

Discussion
The current study suggests that intensified physical ther
apy, including early mobilization and daily recommended
deep breathing exercises, has the potential to prevent HAP
and reduce the length of hospital stay in octogenarians
following hip fracture surgery. However, the results are
based on nonrandomized data with considerable risk of
bias, and the sample of included patients was small. The
risk of cardiorespiratory death persists longer than 30 days
after hip fracture surgery,19 which indicates the need for
continued follow-up after discharge from hospital.
Early mobilization of patients undergoing hip fracture
surgery is a widely practiced component of postoperative
care to improve functional recovery and the rate of recov
ery compared to the pre-fracture ambulatory status.20,21
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Intensive acute hospital physical therapy aimed to improve
functional outcomes, increased independence, progression
of gait aid (eg, from frame to crutches), and increased
distance walked has been shown to be safe and to reduce
hospital length of stay after isolated hip fracture.22
Prolonged bedrest has a negative effect on the entire
body and can lead to conditions such as muscle atrophy
and weakness, reduced joint mobility, insulin resistance,
increased risk of thrombosis and impaired respiration, all
of which increase the risk of impaired oxygenation, atelec
tasis and secretion stagnation.23 Despite knowing of the
risks of prolonged bedrest, a number of hospitalized
patients spend most of their time lying in bed, including
patients who are able to get up independently. Factors that
may prevent or impede postoperative patient mobilization
include patients’ general state of health, degree of pain,
type of anesthesia during surgery, urinary catheter, and
various types of drainage.14,24
Failing to mobilize has been demonstrated to increase
the risk of postoperative complications. In a study by
Kenyon-Smith et al,20 bedbound patients had
a complication rate of 52%, whereas mobilized patients
had a complication rate of 36%. Other factors, such as
postoperative delirium and preoperative health, are like
wise important to consider and can adversely affect out
comes after hip fracture surgery.20,25 In the present study,
all patients in the physical therapy group who contracted
HAP had dementia or postoperative confusion. This
becomes significant in view of the fact that in the control
group, 85% had dementia or confusion.
The sample was too small to evaluate mortality. Earlier
prediction models for in-hospital mortality after hip frac
ture surgery identified age, timing of surgery, male sex,
congestive heart failure, pulmonary circulation disease,
renal failure, weight loss and fluid and electrolyte disor
ders as essential predictors.26
Independent risk factors for a complicated course dur
ing hospitalization are increased age, delirium risk accord
ing to frailty scores, and higher American Society of
Anesthesiologists (ASA) scores.27 The median
postoperative day of diagnosis for pneumonia has been
reported to be the fourth day following geriatric hip frac
ture surgery.28 The risk of hip fracture increases with
rising age and a high percentage of hip fractures occur in
women.29 Hip fractures are usually multifactorial in origin
and reflect an increased tendency to fall, and loss of
protective reflexes and muscle strength.29,30 In a previous
Swedish cohort study, male sex emerged as a risk factor
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for developing pneumonia after hip fracture; the authors’
explanation for this was that the men had poorer health
status with higher comorbidity before the surgery com
pared to the women.31 By contrast, in the present study,
fewer men than women developed HAP, but considering
that the sample was so small, in total 15 patients, no
conclusions could be drawn.
Appropriate treatment for pain and basic hygiene mea
sures are cornerstones in preventive efforts to reduce the
occurrence of HAP. Cassidy et al32 and Kazaure et al33
have shown that implementation of standardized clinical
protocols to prevent postoperative pneumonia in patients
in the surgery department substantially reduces the number
of cases of pneumonia after general surgery. Both clinical
protocols included breathing exercises, elevation of headend of bed to a sitting position, mobilization to get out of
bed, and oral hygiene.32,33
The aging process entails a reduction in the elasticity
of the lungs, chest wall mobility, and respiratory muscle
strength, which can lead to impaired ventilation, impaired
cough reflex, and consequently, difficulty in clearing
mucus, which increases the risk of pneumonia.14,34 Other
factors that increase the risk of pneumonia with aging are
changes in the immune system, worsened nutritional sta
tus, and swallowing difficulties.34,35
Chest physical therapy may involve different breathing
techniques; in this study it was chosen to advise patients to
take deep breaths using a PEP device. Positive expiratory
pressure is a technique that provides resistance to
exhalation.36 The pressure can be achieved by using the
lips, or with various assistive devices.36 It is important to
emphasize a correct breathing technique, and this can be
difficult especially for older patients with possible cogni
tive impairments. Three different devices, the PEP valve,
the PEP mask, or a ”blow bottle”, were administrated to
the patients in order to find the most suitable equipment
for each individual patient; because of this, it may be
difficult to generalize the results. The main purpose of
postoperative deep breathing exercises is to increase lung
volumes, change the breathing pattern, improve oxygena
tion, and facilitate secretion mobilization. The method is
used by physical therapists in many different medical
conditions to prevent various pulmonary complications,
such as atelectasis, pneumonia, stagnation of secretions,
and carbon dioxide retention. There is no evidence of the
effect of breathing exercises in patients who already have
pneumonia.37 Making a clinical diagnosis of HAP is often
complicated due to the high proportion of old and frail
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patients who present with vague symptoms.34 Diagnostic
criteria include fever, productive cough, cultures of
respiratory secretions, impaired respiratory function,
inflammatory markers, and X-ray-verified pulmonary
infiltrates.8,9 In this study, HAP was defined as pneumonia
with onset 48 h or later after hospital admission, indicated
by a diagnosis code in the medical records or described
explicitly by a physician in the medical records.
There are several significant limitations in this study.
The results of this current study should be seen as pre
liminary, since this was a nonrandomized, single-center
study with historical controls. Confounding factors as
well as differences between groups at baseline can cause
a high risk of bias as the difference in length of hospital
stay between groups could be because of the difference in
these baseline factors, and not because of the treatment.
The current unadjusted analysis cannot exclude this
possibility.
Although there was a significantly lower incidence of
pneumonia in the physical therapy group, the sample size
was small and the patients and physical therapists in the
physical therapy group were not blinded. Given the use of
a historical control group, rather than a parallel group
comparison, it is important to be aware of the risk of
unknown possible differences between groups that could
have influenced the results.
Further limitations were that the mobilization was
based on patient performance, and was not standardized.
It is possible that factors other than the physical therapy
treatment could have affected the results. Early mobiliza
tion is also important for the prevention of venous throm
bosis, pressure ulcers, and other infections besides
pneumonia, but these outcomes were not the focus of the
present study.
The event of a hip fracture may result in significant
functional impairment, but may also be life-threatening
because of the risk of complications. Factors related to
the preoperative status, time to surgery, the operation
itself, medications, and postoperative care may have chan
ged and improved over time, which cannot be ignored in
the present study design with historical controls.
Pneumonia is one of the most common health-careassociated infections and it is associated with high mor
bidity and mortality.8 Despite development of methods for
lung-protective perioperative management and pharmaco
logical treatments, HAP may arise postoperatively in
patients of all ages.8 A 2015 systematic review by
McAuley et al38 found only two high-quality randomized
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controlled studies where interventions were taken to pre
vent HAP in non-intensive care patients and both studies
included stroke patients. Beneficial effects from manual
turning and passive mobilization in addition to standard
treatment were found in one of these included studies.38
Although HAP is an important issue for older hip surgery
patients, this is a relatively neglected research area in this
patient group.

Conclusions
A more comprehensive physical therapy treatment includ
ing early mobilization and deep breathing exercises after
hip fracture surgery may be of benefit to reduce the inci
dence of HAP in octogenarians. Parallel-group, rando
mized trials are needed to further verify current study
findings.
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