
Factors Influencing Outcomes of Older Adults After Undergoing
Rehabilitation for Hip Fracture

Katherine S. McGilton, PhD,*† Charlene H. Chu, PhD,*† Gary Naglie, MD,*‡§¶ Paula M. van
Wyk, PhD,** Steven Stewart, PhD,* and Aileen M. Davis, PhD§††‡‡§§

OBJECTIVES: To determine the contribution of cognitive
impairment, prefracture functional impairment, and treat-
ment as predictors of functional status and mobility
6 months after discharge from rehabilitation for older
adults with hip fracture.

DESIGN: Longitudinal.

SETTING: Inpatient rehabilitation units of two commu-
nity hospitals.

PARTICIPANTS: Adults with hip fractures aged 65 and
older who were discharged from a rehabilitation unit and
had been living in the community before the fracture
(N = 133).

MEASUREMENTS: Mini-Mental State Examination
(MMSE) score at discharge from rehabilitation was used
to identify the presence and severity of cognitive impair-
ment. Outcomes were measured using questions from two
subscales of the Functional Independence Measure (Self-
Care Function and Functional Mobility) and the New
Mobility Scale (NMS). Measurements were made at dis-
charge from a rehabilitation setting and 3 and 6 months
after discharge.

RESULTS: Prefracture functional impairment was associ-
ated with worse outcomes throughout the 6 months after
discharge and with lower rates of improvement, or in some
cases decline, after discharge. Cognitive impairment was
associated with worse outcomes throughout the 6 months
after discharge but was only weakly associated with lower
rates of improvement or decline. The Patient Centered
Rehabilitation Model of care targeting persons with

cognitive impairment (PCRM-CI) intervention group had
higher NMS scores after discharge than a usual care
group.

CONCLUSION: Although cognitive impairment and pre-
fracture functional impairment contribute to poor out-
comes, prefracture functional impairment was more
strongly associated with poor outcomes than cognitive
impairment. There is evidence to show that individuals
with cognitive impairment are able to regain their mobil-
ity, which suggests a need for postdischarge targeted inter-
ventions that include a focus on activities of daily living
for older adults with cognitive impairment and functional
impairment to stabilize gains from inpatient rehabilitation.
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Approximately 50% of older adults who sustain a hip
fracture experience functional decline and become

increasingly unable to perform activities of daily living
(ADLs).1,2 The sequelae of hip fracture are often so debili-
tating that up to 20% of older adults with hip fracture
will be placed in institutionalized care 3 months after hos-
pital discharge.3

Rehabilitation interventions aim to improve function
and mobility in individuals who have sustained a hip frac-
ture,4 but individuals with cognitive impairment are often
excluded from participating in active inpatient rehabilita-
tion.5 The Patient Centered Rehabilitation Model of Care
targeting persons with cognitive impairment (PCRM-CI)
was developed and implemented as an interdisciplinary
intervention to educate and mentor staff on an active reha-
bilitation unit to provide person-centered interventions tar-
geting older adults with complex medical conditions,
particularly those with cognitive impairment.6 Enrolled
staff were provided with specialized education and supple-
mentary support to care for older persons with
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comorbidities, including cognitive impairment secondary
to dementia or delirium. Evaluation of the PCRM-CI
revealed that individuals with cognitive impairment in the
intervention group were more likely than those in the con-
trol group to be discharged home irrespective of the pres-
ence of cognitive impairment.6

Recent studies provide conflicting evidence regarding
the factors that influence recovery in older adults with hip
fracture after discharge from inpatient rehabilitation. Fac-
tors such as prefracture cognitive and functional status,7,8

cognitive impairment,9–16 age,17 sex,18–20 medical co mor-
bidities,21 and pain22 have been found to influence recov-
ery, function, and mobility outcomes over time in older
adults after hip fracture,12,14–16 yet two systematic reviews
indicated that individuals with cognitive impairment made
gains that were similar to those of individuals without cog-
nitive impairment.16,23 Albeit informative, these studies
were unclear as to how many individuals with complex
needs were offered active rehabilitation, the type and
approaches used during rehabilitation, and the extent to
which inpatient care influenced long-term outcomes. Given
the inconsistency of extant evidence, the potential and rel-
ative effect of predictors of recovery in older adults after
hip fracture is unclear. Addressing this knowledge gap is a
necessary first step in increasing understanding of the fac-
tors influencing decline in this complex and vulnerable
population, which will inform management considerations
in determining treatments appropriate for older adult
recovery after discharge.

The purpose of this study was to determine the contri-
bution of the severity of cognitive impairment, level of pre-
fracture functional impairment, and treatment in the
PCRM-CI as predictors of functional status and mobility
6 months after discharge from rehabilitation for older
adults with hip fracture. Based on the literature, it was
hypothesized that prefracture functional impairment and
cognitive impairment would affect outcomes after dis-
charge from rehabilitation.

METHODS

Participants and Setting

This was a prospective 6-month postdischarge follow-up
evaluation of participants initially enrolled in a study com-
paring the PCRM-CI with usual care.6 The PCRM-CI pro-
tocol and results to time of discharge from inpatient
rehabilitation have been described in detail.6,24 Inclusion
criteria were aged 65 and older, had undergone surgery
for hip fracture, admitted to inpatient rehabilitation
directly from an acute care hospital, living in the commu-
nity in a private home or residential setting (that did not
provide 24-hour nursing care) at the time of the hip frac-
ture, English speaking, and had a collateral informant
(family member or close friend) who was familiar with the
individual’s prefracture condition. Individuals with a previ-
ous hip fracture, pathological hip fracture, or hip fracture
associated with multiple traumas were excluded. Recruit-
ment took place at two inpatient rehabilitation units in
two community hospitals in Ontario, Canada. The institu-
tional ethics review boards at the research sites approved
this study.

Explanatory Variables

Participant Characteristics

Personal characteristics such as age, sex, marital status,
and education level as a proxy for socioeconomic status
were collected at admission.25

Participant Health Status

Cognitive function was measured at admission and dis-
charge using the Mini-Mental State Examination
(MMSE).26,27 Participants were classified into three cogni-
tive groups depending on their score: severe impairment
(<15), mild to moderate impairment (15–23), and no
impairment (≥24).28 MMSE score at discharge was used to
better understand the influence of cognitive impairment on
recovery after discharge. Residual delirium was not
excluded when the MMSE was administered. Cognitive
function 1 year before the hip fracture was estimated using
the Informant Questionnaire on Cognitive Decline in the
Elderly (IQCODE),29 but these data were not used because
the IQCODE was highly correlated with MMSE at dis-
charge. Comorbidities and prefracture functional status
were measured using the Older American Resources and
Service Instrument (OARS) upon admission. Pain status
was measured using the Pain Reported Scale,30 and use of
a gait aid (wheelchair, walker, cane) was documented at
admission and discharge.

Outcome Variables

A research assistant who was a registered nurse on the
rehabilitation unit collected data at the time of discharge.
Three and 6 months after discharge, the nurse conducted
telephone interviews with participants’ collateral infor-
mants to collect follow up data.

Independence in ADLs

The self-care functions of older adults with hip fractures
are likely to be affected during physical recovery. The self-
care items of the Functional Independence Measure (FIMS)
were used to monitor changes in eating, grooming, bath-
ing, dressing, toileting, and continence. This tool has been
used in individuals with cognitive impairment after hip
fracture to measure their independence in ADLs.31

Functional Mobility

Because hip fracture affects the lower extremities, specifi-
cally locomotion and transferring abilities, the study
focused on the mobility items of the Functional Indepen-
dence Measure (FIMM). This subscale measures the ability
to walk, climb stairs, transfer in and out of bed, toilet,
and bathe. The FIMM has well-established reliability and
validity.32–34

Environmental Mobility

The New Mobility Score (NMS) was used to evaluate
environmental mobility and captures the influence of envi-
ronmental factors that individuals encounter in the
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community on their mobility.35 The NMS is a composite
score of the individual’s ability to walk indoors, walk out-
doors, and shop.35

Analyses

The predictors of longitudinal change in outcomes during
the first 6 months after discharge were analyzed using mul-
tilevel mixed-effects multivariate regression in which
within-individual errors were considered to have an
autoregressive structure of order 1 from discharge through
6 months after discharge. Multilevel models were needed
because each outcome was measured repeatedly on the
same participant over time. Level 1 units were the repeated
measures for each participant, and the Level 2 unit was
the participant. Participants were treated as a Level 2 ran-
dom effect. Participant characteristics, participant health
status variables, participant impairment, and whether the
PCRM-CI intervention or usual care was received during
rehabilitation were each treated as Level 2 fixed effects.
The influence of the intervention over the postdischarge
period was evaluated by testing the interaction of the
intervention with each measurement time. The influence of
cognitive impairment over the postdischarge period was
evaluated by testing the interaction of each level of cogni-
tive impairment with each measurement time. The influ-
ence of prefracture functional impairment over the
postdischarge period was evaluated by testing the interac-
tion of the impairment with each measurement time. It

was possible to use all available data in the regressions
while accounting for missing values, which was an advan-
tage of this analysis plan because data were incomplete for
18 participants who died during the 6-month postdis-
charge study period.

RESULTS

Characteristics of the study sample are shown in Table 1
according to level of cognitive impairment. Seventy-seven
percent of participants were female, 41% were married,
50% were living with another person, 16% had a diagno-
sis of dementia, 83% had three or more chronic condi-
tions, and 68% had a history of falls. Average MMSE
score at the time of discharge was 25.5 � 4.6; 76% had
no cognitive impairment, 17% mild to moderate cognitive
impairment, and 7% severe cognitive impairment.

Figure 1 details the number of participants in the
study from admission to rehabilitation through the 6-
month period after discharge and loss of follow-up due to
participant death. The sample for the analysis was a subset
of the 133 participants (90% of participants) for whom
MMSE scores at discharge were available, and the results
are based on this sample. Figure 1 includes the 12 partici-
pants missing MMSE scores at discharge that were
excluded from the analysis where it was required. At the
beginning of the postdischarge period, the study included
70 participants who had received PCRM-CI care and 75
who had received usual care. In the first 3 months after

Table 1. Characteristics of Study Population According to Level of Cognitive Impairment

Characteristic

Combined,

n = 133

No Cognitive

Impairment, n = 101

Mild to Moderate

Cognitive Impairment, n = 23

Severe Cognitive

Impairment, n = 9

Age, n (%)
64–74 33 (25) 26 (26) 7 (30) 0 (0)
75–84 50 (38) 41 (41) 6 (26) 3 (33)
≥85 50 (38) 34 (43) 10 (28) 6 (67)

Age, mean � SD 81.0 � 7.9 80.8 � 8.1 80.2 � 8.5 84.6 � 3.7
Female, % 77 81 57 88
Education <12 years, % 17 15 26 11
Married or common-law partner, % 41 35 52 33
Living with others % 50 53 39 44
Health status and physical function, %
Diagnosed dementia 16 7 39 56
≥3 chronic conditions 83 82 91 78
History of falls 68 63 83 78
Previous fall with injury 55 52 68 67

MMSE score at admission, mean � SD 24.6 � 4.6 26.3 � 2.5 20.6 � 3.3 14.6 � 7.9
MMSE score at discharge, mean � SDa 25.5 � 4.6 27.6 � 1.7 21.6 � 1.6 12.9 � 5.5
Older American Resources and Service
Instrument score, mean � SD

23.7 � 5.4 25.1 � 4.2 20.9 � 3.8 15.2 � 9.4

Type of hip fracture, %
Intertrochanteric 39 43 39 0
Intracapsular 49 45 48 100
Subtrochanteric 2 2 4 0
Other 10 11 9 0

Wheelchair required at discharge, % 13 11 22 11
Reported pain at discharge, % 22 22 26 11
Site 1 (of two alternative sites), % 42 44 39 33
Intervention care, % 46 46 48 44

aN = 133 because 12 participants had missing data.

SD = standard deviation; MMSE = Mini-Mental State Examination.
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discharge, four participants from the usual care group and
five from the PCRM-CI group died. Between 3 and
6 months after discharge, two participants each from the
PCRM-CI group and the usual care group died, leaving 63
PCRM-CI participants and 69 usual care participants at
6 months after discharge.

Influence of Cognitive Impairment Severity on
Outcomes

Table 2 shows mean FIMM, FIMS, and NMS scores at
admission; at discharge from inpatient rehabilitation; and
at 3- and 6-month follow-up for all participants, catego-
rized according to level of cognitive impairment. In gen-
eral, participants with no cognitive impairment were
discharged with higher FIMS, FIMM, and NMS scores
than those with cognitive impairment. Mobility and

independence in ADLs for participants with no cognitive
impairment increased during the first 3 months after dis-
charge and less so during the subsequent 3 months.

Table 3 compares the multilevel mixed-effects multi-
variate regression results for outcomes 3 and 6 months
after discharge with those at discharge. Participants with
mild to moderate cognitive impairment at discharge had
discharge FIMS, FIMM, and NMS scores similar to those
of participants with no cognitive impairment, although
participants with mild to moderate cognitive impairment
improved less after discharge in FIMS and FIMM than
those with no cognitive impairment. In contrast, partici-
pants with severe cognitive impairment were discharged
with lower FIMS and FIMM scores than participants with
no cognitive impairment, but FIMS, FIMM, and NMS
scores improved after discharge at least as much as they
improved for participants with no cognitive impairment.

Individuals with hip fracture

(N=164)

PCRM-CI allocated to the 

interven�on group 

(n=70)

Died (n=0)

Allocated to the usual 

care group 

(n=80) 

Died (n=5)

Excluded (n=14)

Reason: No collateral 

informant to provide 

consent 

At �me of discharge 

(n=70) 

Died (n=5)

At �me of discharge

(n=75) 

Died (n=4)

3-month postdischarge

follow-up

(n=65) 

Died (n=2)

6-month postdischarge

follow-up

(n=63)

3-month postdischarge

follow-up

(n=71)

Died (n=2)

6-month postdischarge

follow-up

(n=69)

Figure 1. Patient Centered Rehabilitation Model-Cognitive Impairment model of care (PCRM-CI) participant study flow
diagram.
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Influence of Prefracture Functional Impairment on
Outcomes

The influence of prefracture functional impairment
(OARS) on outcomes was investigated. Table 3 illustrates
that FIMM and NMS scores but not FIMS scores were
lower from discharge to 6 months after discharge in those
with prefracture functional impairment. Further postdis-
charge changes in each of the outcomes were inversely
related to levels of functional impairment to the extent
that participants with mild, moderate, and greater levels of
prefracture functional impairment experienced declines in
all three outcomes after discharge.

Influence of Prefracture Functional Impairment and
Cognitive Impairment on Outcomes

Prefracture functional impairment and cognitive impair-
ment often influence outcomes, so the relationship
between the two was explored by focusing on the pat-
terns of recovery in the three outcomes (independence in
ADLs, functional mobility, environmental mobility) from
admission to 6 months after discharge from rehabilita-
tion. Figure 2 illustrates the relative contributions of

prefracture functional impairment and cognitive impair-
ment by adjusting values to control for the influence of
prefracture functional impairment. The trajectories with
the black markers depict the unadjusted changes (com-
bined effect of cognitive impairment and prefracture
impairment) of FIMS, FIMM, and NMS scores, and the
trajectories with white markers depict their adjusted
changes (removed effect of prefracture functional impair-
ment) to illustrate the influence of cognitive impairment
alone. Comparing the two sets of trajectories, Figure 2
shows that functional impairment was much more
strongly associated with poor functional and environmen-
tal mobility than was cognitive impairment. After
accounting for prefracture functional impairment, level of
mobility as measured using the NMS and its change after
discharge did not differ between cognitive impairment
categories (i.e., the adjusted trajectories are remarkably
similar) (Figure 2a). Mobility as measured using FIMM
showed a similar pattern (Figure 2b). In contrast, cogni-
tive impairment and prefracture functional impairment
contributed to independence in ADLs (Figure 2c), indicat-
ing that prefracture functional impairment was more
strongly associated with poor mobility outcomes than
cognitive impairment.

Influence of PCRM-CI Intervention and Usual Care on
Outcomes

Table 3 shows that NMS scores improved significantly
more in the PCRM-CI group than in the usual care group
from discharge to 6 months after discharge. PCRM-CI
participants were more likely to be able walk outdoors at
3 and 6 months, although similar results were not seen for
functional mobility (P = .65) or independence in ADLs
(P = .62). Regression analyses that included the interaction
of PCRM-CI with time found that no postdischarge longi-
tudinal changes in any of the outcomes differed signifi-
cantly between the PCRM-CI and usual care groups.
These interactions were therefore not included in the
regression analyses reported here.

Influence of Variables Related to Health Status at
Discharge on Outcomes

The analysis also showed that participants requiring a
wheelchair at discharge had significantly worse postdis-
charge outcomes than those who did not. Greater pain
reported at discharge was also associated with poorer
recovery after discharge (Table 3).

DISCUSSION

Prefracture functional impairment was more strongly asso-
ciated with poor function and mobility outcomes than was
cognitive impairment in older adults with hip fracture. Pre-
fracture functional impairment was associated with poorer
outcome scores and lower rates of improvements through
the 6-month follow-up period after discharge. These find-
ings also suggest different recovery trends over time for
participants based on their level of cognitive impairment,
prefracture functional status, pain status, and use of a
wheelchair at the time of discharge from rehabilitation and

Table 2. Change in Outcomes from Admission
Through 6 Months After Discharge for Each Category
of Cognitive Impairment at Discharge

Outcome

No Cognitive

Impairment,

n = 101

Mild to Moderate

Cognitive

Impairment,

n = 23

Severe

Cognitive

Impairment,

n = 9

Mean � Standard Deviation

Independence in activities of daily living (FIM Self-care Subscale;
possible range 8–56)
Admission 41.5 � 8.6 39.2 � 8.7 32.4 � 11.5
Discharge 51.6 � 4.7 49.0 � 8.3 37.2 � 13.2
3 months
after
discharge

52.7 � 7.0 43.1 � 13.4 29.3 � 16.1

6 months
after
discharge

53.2 � 4.6 46.5 � 11.1 35.8 � 15.6

Functional mobility (FIM Mobility Subscale; possible range 5–35)
Admission 13.5 � 5.3 12.3 � 5.2 11.0 � 6.5
Discharge 25.2 � 4.9 24.1 � 6.0 17.0 � 8.2
3 months
after
discharge

28.3 � 5.2 22.6 � 7.9 18.2 � 9.4

6 months
after
discharge

29.0 � 4.7 25.5 � 7.6 19.8 � 9.0

Environmental Mobility (New Mobility Scale; possible range 0–9
Admission 3.4 � 1.2 3.0 � 1.4 2.2 � 1.1
Discharge 4.3 � 1.0 4.1 � 1.3 3.6 � 1.3
3 months
after
discharge

6.2 � 2.1 5.0 � 2.8 4.6 � 2.2

6 months
after
discharge

6.7 � 1.9 5.8 � 3.0 4.7 � 2.1

FIM = Functional Independence Measure.
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their involvement in the PCRM-CI model of care. There-
fore, when examining long-term mobility outcomes for this
population, prefracture functional status limits recovery
more than cognitive impairment.

When combining individuals from the usual care and
intervention groups to determine factors influencing out-
comes for all participants, consistent with findings from
the intervention cohort, individuals with mild to moderate

Table 3. Multilevel Mixed-Effects Multivariate Regression Results Comparing Outcomes 3 and 6 Months After
Discharge with Those at Discharge (Repeated Measures on N = 133 Participants)

Predictor

Independence in Activities of Daily

Living (FIM Self-care Subscale)

Functional Mobility

(FIM Mobility Subscale)

Environmental Mobility

(New Mobility Scale)

Unstandardized Beta (95% Confidence Interval)

Average effect on outcome from discharge to 6 months after discharge
Participant characteristics
Age –0.01 (–0.14–0.11) –0.08 (–0.17–0.01) 0.01 (–0.01–0.02)
Female 1.89 (–0.55–4.34) 1.81 (0.01–3.60)a 0.24 (–0.14–0.62)
Married or partner –1.43 (–3.46–0.61) 0.74 (–0.75–2.23) 0.27 (–0.04–0.59)
<High school education –0.07 (–2.74–2.60) –1.88 (–3.83–0.07) –0.14 (–0.56–0.28)

Participant health status at admission
Number of comorbidities –0.40 (–1.07–0.27) –0.39 (–0.87–0.10) 0.03 (–0.07–0.14)
Prefracture functional impairment –0.12 (–0.35–0.11) –0.25 (–0.43 to –0.06)b –0.11 (–0.14 to –0.07)c

Participant health status at discharge
Required wheelchair at discharge –5.41 (–8.32 to –2.51)c –3.54 (–5.68 to –1.41)c –0.99 (–1.45 to –0.54)c

Pain reported at discharge –0.29 (–0.72–0.14) –0.44 (–0.75 to –0.12)b –0.08 (–0.15 to –0.02)a

Severity of cognitive impairment at discharge
Severe cognitive impairment –12.94 (–17.44 to –8.44)c –5.43 (–9.10 to –1.76)b 0.26 (–0.41–0.93)
Mild to moderate cognitive impairment –0.74 (–3.56–2.09) 0.88 (–1.42–3.18) 0.34 (–0.08–0.76)
Patient Centered Rehabilitation
Model-Cognitive Impairment model of care

–0.42 (–2.33–1.48) –0.47 (–1.87–0.92) 0.30 (0.00–0.59)a

Site difference –0.37 (–2.32–1.57) 0.95 (–0.46–2.36) 0.07 (–0.23–0.37)
Pattern of change over time: interactions with each measurement time
Interaction between each category of cognitive impairment and each measurement time (reference discharge)
No cognitive impairment 9 3 months after
discharge

3.93 (1.94–5.92)c 4.44 (2.96–5.93)c 2.54 (2.10–2.98)c

No cognitive impairment 9 6 months after
discharge

3.28 (1.37–5.19)c 4.38 (2.77–5.98)c 2.76 (2.28–3.24)c

Mild to moderate cognitive
impairment 9 3 months after discharge

–3.25 (–6.91–0.41) –2.76 (–5.60–0.00)a –0.28 (–1.08–0.51)

Mild to moderate cognitive
impairment 9 6 months after discharge

–3.46 (–7.04–0.12) –1.79 (–4.78–1.20) –0.24 (–1.15–0.66)

Severe cognitive impairment 9 3 months
after discharge

0.70 (–7.56–6.16) 1.59 (–3.36–6.53) 0.09 (–1.30–1.49)

Severe cognitive impairment 9 6 months
after discharge

1.42 (–5.08–7.92) 0.65 (–4.69–6.00) –0.27 (–1.81–1.27)

Interaction between prefracture functional impairment and each measurement time (reference discharge)
Prefracture functional
impairment 9 3 months after discharge

–0.67 (–0.97 to –0.37)c –0.36 (–0.58 to –0.14)b –0.14 (–0.20 to –0.07)c

Prefracture functional
impairment 9 6 months after discharge

–0.53 (–0.82 to –0.24)c –0.27 (–0.51 to –0.06)a –0.12 (–0.20 to –0.05)c

Constant 53.65 (42.86–64.44) 30.55 (22.65–38.46) 3.69 (2.00–5.37)
Random-effects parameters
SD among repeated measures within
participants

4.02 (3.14–5.14) 2.53 (1.78–3.61) 0.69 (0.49–0.96)

SD of residual variation at discharge 3.96 (3.06–5.14) 3.88 (3.20–4.71) 0.48 (0.25–0.93)
SD of residual variation at 3 months after
discharge

6.49 (5.49–7.68) 3.94 (3.22–4.83) 1.66 (1.45–1.90)

SD of residual variation at 6 months after
discharge

5.45 (4.31–6.87) 4.18 (3.42–5.10) 1.65 (1.43–1.90)

Correlation between repeated measures at
discharge and 3 months after discharge

0.12 (–0.08–0.32) 0.05 (–0.15–0.25) 0.29 (0.05–0.49)

Correlation between repeated measures
3 months and 6 months after discharge

0.72 (0.57–0.83) 0.68 (0.51–0.79) 0.74 (0.65–82)

Cognitive impairment measured according to Mini-Mental State Examination; prefracture functional impairment measured according to Older Americans

Resources and Services instrument.

P < a.05, b.01, c.001.

FIM = Functional Independence Measure; SD = standard deviation.
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cognitive impairment did not improve their functional
mobility as much as those with no cognitive impairment.
Participants with severe cognitive impairment had less
independence in ADLs and functional mobility than those
with mild to moderate cognitive impairment. The results
indicate that regardless of the severity of their cognitive
impairment, the discharge scores of all participants with
cognitive impairment in independence of ADLs and func-
tional mobility remained almost identical 6 months after
discharge from rehabilitation as they were 3 months ear-
lier. The findings of this study indicate that, if inpatient
rehabilitation benefits are to persist after discharge, there
is a need for rehabilitation interventions deliverable in the
home and customized to the individual. The results show
that functional and environmental mobility improve over
time, whereas independence in ADL recovery patterns have
a comparatively distinct trajectory, with less improvement
over time. Although other studies have found cognitive
impairment to be a predictor of decline,12,36 the current
findings show that prefracture functional impairment is the
main predictor of decline. If persons have severe cognitive
impairment and low levels of prefracture functional
impairment, they tend to recover. The focus of concern for
clinicians needs to be on older adults with higher levels of
functional impairment rather than those with cognitive
impairment after a hip fracture. Therefore, the results pre-
sent preliminary evidence that persons with various levels
of cognitive impairment can benefit from inpatient

rehabilitation and have some long-term effects and thus
should be provided access to care.

Prefracture functional impairment was the most signifi-
cant predictor of decline in independence in ADLs and in
mobility. The finding that prefracture functional status is an
important predictor of functional recovery in older adults
with hip fracture is consistent with previous work.37–39 A
previous study found that prefracture mobility and ability
to perform ADLs independently predicted mortality and
preserved walking ability at 4 months after discharge and
absolute FIM gain.39 This finding is of concern given the
recent evidence of increased incidence of comorbidities
among hip fracture patients.40 This may influence prefrac-
ture functional status, which in turn may put individuals at
increased risk for poor outcomes after discharge from inpa-
tient rehabilitation.41 Finally, although there is evidence to
suggest that pre-hip fracture status is more important than
cognitive impairment for the prediction of regaining func-
tional mobility after rehabilitation, both of these variables
have been identified as important predictors of regaining
functional independence.39,42,43 Both should therefore be
assessed in persons receiving rehabilitation after hip frac-
ture. For persons with hip fracture, an evidence-based com-
munity or home-based intervention targeting those with
cognitive impairment or prefracture functional impairment
is the next important step in the clinical pathway for this
vulnerable population. Based on the current study results,
outpatient rehabilitation interventions may need to consider

A B C

Figure 2. Change in outcomes from admission through 6 months after discharge for each category of cognitive impairment.
Black markers present unadjusted values and show the contribution of cognitive impairment and prefracture functional impair-
ment. White markers depict the adjusted changes (removed effect of prefracture functional impairment) to illustrate the influence
of cognitive impairment alone. FIMS = Functional Independence Measure Self-care Subscale; FIMM = Functional Independence
Measure Mobility Subscale; NMS = New Mobility Scale.

JAGS AUGUST 2016–VOL. 64, NO. 8 FACTORS INFLUENCING OUTCOMES AFTER REHAB 1607



ways to provide more assistance to support ADL indepen-
dence when persons with cognitive impairment are dis-
charged from inpatient rehabilitation rather than a sole
focus on maintaining their mobility. Further investigation is
required to understand how family caregivers are managing
the burden of care placed on them of caring for persons
with cognitive impairment while trying to keep them as
independent as possible.

These findings support that rehabilitation in the
PCRM-CI was effective in improving independence in
environmental mobility over the postdischarge period,
although no benefit was seen for the PCRM-CI care group
in postdischarge ADL independence or functional mobility.
The results also indicate that pain is an important predic-
tor of outcomes in older adults after hip fracture. It has
been report that pain control has been poorly managed in
older adults with hip fracture,44 especially in those with
cognitive impairment. The results of this study show that a
high pain rating score at discharge is significantly associ-
ated with lower independence in ADLs and functional
mobility at discharge. The latter is consistent with findings
that participants who report higher levels of pain after sur-
gery and during rehabilitation are slower to mobilize after
hip fracture.22,45 These results suggest a need for specific
strategies for pain assessment and management during
rehabilitation for individuals with cognitive impairment,
especially just before discharge, and with more postdis-
charge follow-up to monitor and alleviate pain.

Study Limitations

This study has several potential limitations. The sample
size was small, particularly the number of participants
with low MMSE scores, which may have affected the abil-
ity to detect some independent predictors of outcomes and
differences between various subgroups. Another limitation
is that the amount of rehabilitation therapy delivered after
discharge was not monitored, so this could not be
accounted for in the analyses. Despite these limitations,
the results of this study contribute to understanding of the
predictors of long-term outcomes in persons with hip frac-
ture and the need to provide postrehabilitation care for
vulnerable individuals.

CONCLUSIONS

Many variables influence long-term recovery from rehabili-
tation for older adults with hip fracture. Older adults with
prefracture functional impairment entering inpatient reha-
bilitation, as well as individuals with severe cognitive
impairment, are at risk of poor long-term outcomes and
may require additional interventions after discharge from
inpatient rehabilitation.
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