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Abstract Objective: To determine the proportion of patients who return to work after inpatient
stroke rehabilitation and to identify demographic, clinical, and functional predictive factors for
its success.
Design: A retrospective follow-up study of patients with stroke who were premorbidly working
and had completed inpatient rehabilitation in a large metropolitan hospital between January
2016 and December 2017. They underwent a telephone interview at 2 years post discharge.
Setting: Inpatient rehabilitation and follow-up post discharge.
Participants: A total of 314 patients with stroke (73.9% male) with mean age of 58.9 at time of
stroke (N=314).
Results: A total of 46% of 314 participants returned to work. In multivariable logistic regres-
sion analysis, viewing return to work as important (odds ratio [OR], 11.90; 95% confidence
interval [CI], 5.15-27.52), absence of language impairment (OR, 9.39; 95% CI, 3.01-29.34),
ambulation FIM≥5 (supervision to independence level) on discharge (OR, 4.93; 95% CI, 2.44-
9.98), cognitive FIM on discharge ≥25 (OR, 2.77; 95% CI, 1.19-6.47), employment in premor-
bid office work (OR, 2.67; 95% CI, 1.26-5.64), and a lower Charlson Comorbidity Index (CCI)
score at discharge (OR, 0.83; 95% CI, 0.68-1.00) were associated with successful return to
work.
Conclusions: Viewing return to work as important, absence of language impairments on dis-
charge, discharge ambulation FIM≥5, discharge cognitive FIM≥25, employment in premorbid
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office work, and a lower discharge CCI score were positive predictors of successful return to
work.
© 2022 The Authors. Published by Elsevier Inc. on behalf of American Congress of Rehabilitation
Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Stroke has a devastating effect on mortality and morbidity.
The Global Burden of Diseases, Injuries, and Risk Factors
Study 2019 reported 12.2 million incident strokes and
101 million prevalent strokes.1 Its morbidity spans impair-
ments across a spectrum of functions including conscious-
ness, cognition, and motor and sensory aspects.2 These
impairments can hinder meaningful participation in per-
sonal, societal, and economic roles including returning to
work.

Approximately half of all survivors of stroke have residual
physical or cognitive impairments,3 which affect their par-
ticipation in society and life roles. Returning to work post
stroke is a key milestone for many survivors of stroke; how-
ever, many cannot achieve this goal. Significant economic
costs are incurred because of stroke,4 which do not include
further economic costs incurred from the downstream con-
sequences of stroke morbidity, such as caregiver burden and
hidden costs from lost earnings.

Research has shown that various predictors are positively
or negatively associated with returning to work. These
include age, sex, socioeconomic class, stroke types, types of
impairments, length of hospitalization stay, nature of
employment, and the presence of social support.5-8 Finan-
cial reasons have been quoted as reasons for returning to
work in previous studies.9,10

Stroke is the fourth leading cause of death in Singapore11

and one of the top causes of hospitalization. According to
previous study, poststroke employment in Singapore is
45.9%,12 which remains a challenge.13 In the Singaporean
context, previous studies have suggested that factors such
as being the sole income earner, having positive social sup-
port, and having no caregiver were positively associated
with return to work. However, these studies consisted of rel-
atively small sample sizes with different study methodolo-
gies and results ranging from 39%-55% of the study
population returning to work after a stroke.13 Furthermore,
they were evaluated in the context of preexisting hospital-
based early supported discharge programs.14 Early sup-
ported discharge programs involved patients who were dis-
charged directly from the acute hospital to a home-based
rehabilitation conducted by the physiotherapist and occupa-
tional therapist. It was not universally available and the fre-
quency and intensity varies; therefore, it may only
represent a small proportion of the population with stroke
who needed rehabilitation.

This study aimed to determine the proportion of return to
work among survivors of stroke who completed an inpatient
rehabilitation program in Singapore. Previous studies have
identified various factors associated with returning to work;
however, the results vary among different populations.5,10

This study explored whether these factors were relevant in
our local context by reviewing the clinical, functional, and
demographic predictive factors that determine the return to
work.
Methods

Study design

This retrospective follow-up study was conducted between
September 2018 and September 2021.

Participants

The participants were patients who completed a stroke
rehabilitation program within an acute inpatient rehabilita-
tion unit in Singapore between January 2016 and December
2017. Our acute inpatient rehabilitation unit is situated
within a 1000-bedded regional acute care hospital. Our inpa-
tient rehabilitation unit consisted of 60 beds across 3 wards.
There are approximately 450 stroke rehabilitation admis-
sions annually. Most patients are transferred directly from
the acute stroke unit as early as 2-3 days post stroke.
Patients with stroke underwent neurorehabilitation in a
5 days per week program over an average of 16 days. Most
patients with stroke who require rehabilitation are trans-
ferred to the unit. Patients older than 80 years are trans-
ferred to geriatric care from the acute stroke unit unless
they are premorbidly independent for activities of daily liv-
ing. Patients who are medically unstable may be transferred
later if they become medically or neurologically stable.

Medical records of patients with a discharge diagnosis of a
first-ever stroke were reviewed. Invitation letters were
posted to patients who were premorbidly working prior to a
telephone interview at 2 years post stroke. Verbal consent
was obtained prior to phone interviews. If a survivor of
stroke was unable to answer the questions, the response was
obtained from the next of kin who consented to participate
in the study.

Data collected

Collected data included demographic and clinical informa-
tion. Demographic data obtained included age (at stroke
admission), sex, and ethnicity. Clinical data included stroke
type, as well as admission and discharge National Institutes
of Health Stroke Scale (NIHSS), FIM, and Charlson Comorbid-
ity Index (CCI) at the time of hospital discharge. Further
clinical information was obtained up to 2 years post stroke,
including complications such as depression, pain, spasticity,
or seizures noted during inpatient or outpatient follow-up
clinic visits.

NIHSS score was defined as the sum of 15 individually
evaluated elements and ranged from 0-42. Stroke severity
may be categorized as follows: no stroke symptoms, 0; minor
stroke, 1-4; moderate stroke, 5-15; moderate to severe
stroke, 16-20 and severe stroke, 21-42.15 Cognitive FIM
refers to the 5 items of the FIM pertaining to cognition,
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including comprehension, expression, social interaction,
problem solving, and memory. Cutoffs of 5 (supervision
level) for ambulation and 25 (summation of 5 items for cog-
nition, each at supervision level) were chosen.

Telephone interviews were conducted by the study team
members who consists of resident physicians, medical offi-
cers and the rehabilitation coordinator trained by the princi-
pal investigator using a standardized script to obtain
information pertaining to the demographics of the individual
at the time of stroke (marital status, living arrangements,
presence of family support, educational level, monthly
household income), nature of work prior to stroke, time
taken to return to work after stroke, nature of work after
stroke, and engagement in vocational rehabilitation pro-
grams.
Outcome measures

The primary outcome measure was the proportion of return
to work, defined as being employed in a paid job, either in a
previous or new job, and full-time or part-time work. Part-
time work involved working fewer hours than that required
in full-time employment, which is typically at least 40 hours
of work per week. Predictors favoring successful return to
work were identified.
Statistical analysis

Descriptive statistics of demographic, clinical, and func-
tional characteristics were reported as numbers and percen-
tages for categorical data, means § SDs for normally
distributed data, and medians and interquartile ranges for
data that were not normally distributed. Candidate varia-
bles were selected a priori based on the literature and
expert opinions. Simple logistic regression was used to
explore the variables hypothesized to be associated with
return to work. For variables with multiple categories, the
Wald test jointly assesses whether the regression coefficient
of each variable is equal to 0.

We then determined the factors that were independently
associated with returning to work. To avoid problems associ-
ated with stepwise regression, candidate predictors were
selected a priori based on the literature5,6,16 and expert
opinions. All the selected candidate predictors were
included in the multivariable model. Model 1 included age
and hypothesized clinical and functional predictors (CCI
score, stroke type and area, language impairment, cognitive
impairment, walking FIM at discharge, cognitive FIM at dis-
charge). Model 2 included all covariates in model 1 and
hypothesized demographic predictors (premorbid employ-
ment type, nature of employment, personal attitude toward
returning to work). Multivariable logistic regression was
used to assess the factors independently associated with
return to work.

To assess potential effect modification on the multiplica-
tive scale, we included interaction terms for (1) NIHSS score
at admission and walking FIM score at discharge and (2)
NIHSS score at admission and cognitive FIM score at dis-
charge in model 2. All potential interactions were selected a
priori based on expert opinions. Odds ratios (ORs) and corre-
sponding 95% confidence intervals (CIs) were reported.
Statistical tests were 2-sided with a significance level of
0.05. All statistical analyses were conducted using Stata
15.0.a

This study was reviewed and approved by the central
institutional review board for ethics clearance and verbal
consent and was conducted in compliance with all applica-
ble institutional policies, regulations, guidelines, and study
protocols. This study conforms to all Strengthening the
Reporting of Observational Studies in Epidemiology guide-
lines and reports the required information accordingly
(Supplemental Table S1).
Results

Of the 864 medical records with a discharge diagnosis of
stroke, 20 were repeated admissions, 3 were determined to
be non−stroke-related, and 403 patients were not working
at the time of stroke. Of the remaining 438 eligible patients,
17 died, 78 could not be contacted, and 29 declined to par-
ticipate (fig 1). Data from 314 participants were analyzed.

Demographic, clinical, and functional
characteristics of participants

These characteristics are presented in tables 1 and 2,
respectively. Of 314 participants, 145 (46.2%) returned to
work. Our patients were in the minor, moderate, and moder-
ately severe stroke groups. The median rehabilitation length
of stay in our unit was 16 days.

Factors related to age, type of work, and personal
attitude

In unadjusted logistic regression analyses, with yearly
increases in age, the odds of returning to work decreased by
5%. Office workers (OR, 1.93; 95% CI 1.20-3.10) and full-time
workers (OR, 2.33; 95% CI, 1.07-5.06) were more likely to
return to work than nonoffice and part-time workers.
Regarding attitudes and perceptions, survivors who viewed
returning to work as important were more likely to be suc-
cessful (OR, 8.32; 95% CI, 4.60-15.1) than those who did not.
The time taken for survivors to return to work ranged from
1-24 months, with a median of 3 months (interquartile range
2-9.5). The majority of those who returned to work did so
for financial reasons (73.8%), whereas a smaller number
quoted personal satisfaction (40.7%), that the company
needed them (11.0%), or contribution to society (2.8%) as
reasons for returning to work. A total of 26 patients from the
entire cohort studied engaged agencies that facilitated
return to work, of whom 14 (53.8%) were successful. These
agencies include SG-Enable17 and Society for the Physically
Disabled,18 which offer services such as vocational rehabili-
tation and assistive technology to enhance employability
and employment options, including job matching and job
coaching.

Factors related to clinical and functional status

In the unadjusted analyses, for every increase of 1 unit in
the CCI, the odds of success were reduced by 24% (95% CI,



Fig. 1 Flowchart of study population.
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0.68-0.86). Participants with lacunar infarcts were also more
likely to return to work than those with cortical strokes (OR,
2.92; 95% CI, 1.48-5.74).

Those who recovered well neurologically with no lan-
guage impairment (OR, 7.83; 95% CI, 3.58-17.2) were more
likely to return to work than patients who had language
impairments.

Simple logistic regression showed that ambulation FIM
(mobility at supervision to independence level) on discharge
(OR, 4.40; 95% CI, 2.68-7.20) and cognitive FIM on discharge



Table 1 Demographic, clinical, and functional characteristics of 314 participants

Characteristic* Total (N=314) Did RTW (n=145) Did Not RTW (n=169)

Age at admission (y), mean § SD
Min-max

58.9§10.1
29-86

56.4§10.6
29-85

61.0§9.1
41-86

Age group at admission (y), n (%)
>65
51-65
≤50

75 (23.9)
186 (59.2)
53 (16.9)

24 (16.5)
88 (60.7)
33 (22.8)

51 (30.2)
98 (58.0)
20 (11.8)

Male sex, n (%) 232 (73.9) 111 (76.5) 121 (71.6)
Ethnicity, n (%)
Indian/others
Chinese
Malay

23 (7.3)
223 (71.0)
68 (21.7)

10 (6.9)
103 (71.0)
32 (22.1)

13 (7.7)
120 (71.0)
36 (21.3)

Education level, n (%)
None/primary
Secondary
Diploma/degree and above

104 (33.8)
141 (45.8)
63 (20.4)

42 (29.4)
65 (45.4)
36 (25.2)

62 (37.6)
76 (46.0)
27 (16.4)

Premorbid total monthly household income (SGD$), n (%)
<3000
≥3000
Marital status at admission, n (%)
Single/divorced/separated
Married

203 (70.2)
86 (29.8)
75 (23.9)
239 (76.1)

119 (78.3)
33 (21.7)
112 (77.2)
33 (22.8)

84 (61.3)
53 (38.7)
127 (75.2)
42 (24.9)

Premorbid living arrangement, n (%)
Stays alone/in dormitory
Stays with family/helper

57 (18.1)
257 (81.9)

22 (15.2)
123 (84.8)

35 (20.7)
134 (79.3)

Premorbid employment type, n (%)
Nonoffice worker
Office worker

199 (65.0)
107 (35.0)

83 (57.2)
62 (42.8)

116 (72.0)
45 (28.0)

Premorbid employment nature, n (%)
Part time
Full time

34 (11.1)
272 (88.9)

10 (6.9)
134 (93.1)

24 (14.8)
138 (85.2)

Rehabilitation LOS
Median (IQR)
Min-max
>16 d
≤16 d

16 (9-24)
1-83
153 (48.9)
160 (51.1)

12 (7-20)
2-52
48 (33.1)
97 (66.9)

19 (13-28.5)
1-83
105 (62.5)
63 (37.5)

Attitude toward RTW, n (%)y

Not important/neutral
Quite/very important

101 (33.2)
204 (66.8)

17 (11.7)
128 (88.3)

84 (52.5)
76 (47.5)

Abbreviations: IQR, interquartile range; LOS, length of stay; RTW, return to work; SGD, Singapore dollar.
* n=308, 289, 306, 306, 313, and 305 patients with available education level, total monthly household income, premorbid employment

type, premorbid employment nature, rehabilitation length of stay, and personal attitude toward RTW data.
y At phone interview (2-y time point).
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≥25 (OR, 5.59; 95% CI, 3.11-10.04) were associated with
successful return to work compared with patients who
required assistance in mobility and had a cognitive FIM<25,
respectively.
Independent predictors of return to work

Multivariable logistic model 1 showed that the odds of suc-
cessful return to work decreased by 5% for every yearly
increase in age. Having a lacunar stroke (OR, 2.39; 95%
CI, 1.03-5.57), absence of language impairment (OR,
6.57; 95% CI, 2.36-18.28), ambulation FIM≥5 on discharge
(OR, 4.18; CI, 2.28-7.64), and cognitive FIM≥25 (OR,
2.56; 95% CI, 1.21-5.39) on discharge predicted successful
return to work (table 3). In multivariable model 2, CCI
score at discharge (OR, 0.83; 95% CI, 0.68-1.00), absence
of language impairment (OR, 9.39; 95% CI, 3.01-29.34),
ambulation FIM≥5 at discharge (OR, 4.93; 95% CI, 2.44-
9.98), cognitive FIM≥25 at discharge (OR, 2.77; 95% CI,
1.19-6.47), holding a premorbid office job (OR, 2.67; 95%
CI, 1.26-5.64), and viewing return to work as important
(OR, 11.90; 95% CI, 5.15-27.52) were significant predic-
tors (see table 3).
Effect modification

There was a lack of evidence that the effect of NIHSS score
at admission on returning to work was modified by



Table 2 Clinical and functional characteristics of 314 participants

Characteristic* Total (N=314) Did RTW (n=145) Did Not RTW (n=169)

Type of stroke, n (%)
Ischemic
Hemorrhagic

220 (70.1)
94 (29.9)

101 (69.7)
44 (30.3)

119 (70.4)
50 (29.6)

Area of ischemic stroke, n (%)
PACI/TACI
LACI
POCI

61 (29.5)
100 (48.3)
46 (22.2)

18 (19.0)
55 (57.9)
22 (23.1)

43 (38.4)
45 (40.2)
24 (21.4)

NIHSS score (admission), n (%)
16-29
5-15
1-4
0

25 (10.4)
132 (55.0)
78 (32.5)
5 (2.1)

8 (6.7)
63 (52.5)
45 (37.5)
4 (3.3)

17 (14.2)
69 (57.5)
33 (27.5)
1 (0.8)

CCI score at discharge, median (IQR)
≥5
<5

4 (3-6)
137 (43.9)
175 (56.1)

4 (3-5)
47 (34.3)
98 (67.6)

5 (3-6)
90 (53.9)
77 (46.1)

Poststroke motor impairment, n (%)y

Yes
No

Poststroke language impairment, n (%)y

Yes
No

Poststroke cognitive impairment, n (%)y

Yes
No

Poststroke seizure, n (%)y

Yes
No

Poststroke depression, n (%)y

Yes
No

Poststroke spasticity, n (%)y

Yes
No

FIM: walking (discharge)
Mean § SD
Need assistance (14), n (%)
Supervision to independence (5-7), n (%)

212 (67.5)
102 (32.5)

61 (19.5)
251 (80.5)

96 (30.6)
218 (69.4)

15 (4.8)
299 (95.2)

30 (9.5)
284 (90.5)

51 (16.2)
263 (83.8)

4.1 § 2.0
143 (48.6)
151 (51.4)

76 (52.4)
69 (47.6)

8 (5.6)
136 (94.4)

27 (18.6)
118 (81.4)

2 (1.4)
143. (98.6)

5 (3.4)
140 (96.6)

6 (4.1)
139 (95.9)

4.9 § 1.7
39 (29.3)
94 (70.7)

136 (80.5)
33 (19.5)

53 (31.5)
115 (68.5)

69 (40.8)
100 (59.2)

13 (7.7)
156 (92.3)

25 (14.8)
144 (85.2)

45 (26.6)
124 (73.4)

3.5 § 2.0
104 (64.6)
57 (35.4)

FIM: cognitive total (discharge), n (%)
<25
≥25

93 (31.9)
199 (68.2)

18 (13.6)
114 (86.4)

75 (46.9)
85 (53.1)

Communication difficulties, n (%)y

Yes
No

147 (47.7)
161 (52.3)

36 (25.3)
106 (74.7)

111 (66.9)
55 (33.1)

Abbreviations: IQR, interquartile range; LACI, lacunar infarct; PACI, partial anterior circulation infarct; POCI, posterior circulation infarct;
RTW, return to work; TACI, total anterior circulation infarct.

* n=312, 207, 240, 302, 302, 294, and 308 patients with available CCI, area of ischemic stroke, NIHSS (admission), language impairment,

FIM: walking (discharge), FIM: cognitive total (discharge), and communication difficulties 2 years post discharge.
y At phone interview (2-y time point).
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ambulation FIM or cognitive FIM at discharge. In table 4,
among patients with ambulation FIM at discharge of 1-4, the
adjusted OR of returning to work for patients with an NIHSS
score of 0-4 (vs 5-29) was 3.71 (95% CI, 0.76-18.14). On the
other hand, the adjusted OR among patients with ambula-
tion FIM at discharge of 5-7 was 1.23 (95% CI, 0.34-4.41).

In table 4, among patients with a cognitive FIM at dis-
charge ≥25, the adjusted OR of returning to work for
patients with an NIHSS score of 0-4 (vs 5-29) was 2.09 (95%
CI, 0.77-5.72). On the other hand, the adjusted OR among
patients with a cognitive FIM at discharge <25 was 0.27 (95%
CI, 0.01-13.01).

There was no evidence of nonlinearity in the relationship
between age and return to work using the Box-Tidwell test
(P=.059). The proportion of return to work by age categories
is found in Supplemental Table S1.



Table 3 Multivariable logistic regression of factors associated with return to work

Variable Univariable Analyses Multivariable Model 1 Multivariable Model 2

Unadjusted OR (95% CI) P Value Adjusted OR (95% CI) P Value Adjusted OR (95% CI) P Value

Age at admission (y) 0.95 (0.93−0.98) <.001 0.95 (0.91−0.98) .002 0.99 (0.95−1.03) .691
Male sex 1.30 (0.78−2.16) .320 1.24 (0.64−2.41) .526 1.22 (0.56−2.63) .618
CCI at discharge
Type and area of stroke
Ischemic, PACI/TACI
Ischemic, LACI
Ischemic, POCI
Hemorrhagic

Post-stroke language impairment*
Yes
No

FIM: walking (discharge)
Need assistance (1-4)
Supervision to independence (5-7)

FIM: cognitive total (discharge)
<25
≥25

0.76 (0.68−0.86)

1.00 (ref.)
2.92 (1.48−5.74)
2.19 (0.99−4.87)
2.10 (1.06−3.16)

1.00 (ref.)
7.83 (3.58−17.2)

1.00 (ref.)
4.40 (2.68−7.20)

1.00 (ref.)
5.59 (3.11−10.04)

<.001
.021
-
.002
.054
.033

-
<.001

-
<.001

-
<.001

0.88 (0.74−1.05)

1.00 (ref.)
2.39 (1.03−5.57)
1.76 (0.66−4.71)
2.30 (0.96−5.51)

1.00 (ref.)
6.57 (2.36−18.28)

1.00 (ref.)
4.18 (2.28−7.64)

1.00 (ref.)
2.56 (1.21−5.39)

.150

.151
-
.043
.260
.062

-
<.001

-
<.001

-
.014

0.83 (0.68−1.00)

1.00 (ref.)
1.99 (0.77−5.19)
1.68 (0.52−5.45)
2.03 (0.74−5.61)

1.00 (ref.)
9.39 (3.01−29.34)

1.00 (ref.)
4.93 (2.44−9.98)

1.00 (ref.)
2.77 (1.19−6.47)

.050

.484
-
.157
.388
.171

-
<.001

-
<.001

-
.019

Premorbid employment type
Nonoffice worker
Office worker

1.00 (ref.)
1.93 (1.20−3.10)

-
.007

-
-

-
-

1.00 (ref.)
2.67 (1.26−5.64)

-
.010

Premorbid employment nature
Part time
Full time

1.00 (ref.)
2.33 (1.07−5.06)

-
.032

-
-

-
-

1.00 (ref.)
0.42 (0.11−1.58)

-
.201

Attitude toward RTW*
Not important/neutral
quite/very important

1.00 (ref.)
8.32 (4.60−15.1)

-
<.001

-
-

-
-

1.00 (ref.)
11.90 (5.15−27.52)

-
<.001

NOTE. Model 1 covariates are age and sex+clinical and functional predictors (CCI score, type and area of stroke, language impairment,
FIM: walking at discharge, FIM: cognitive total at discharge). Model 2 covariates are age and sex+clinical and functional+demographic pre-
dictors (premorbid employment type, premorbid employment nature, personal attitude toward return to work).
Abbreviations: LACI, lacunar infarct; PACI, partial anterior circulation infarct; POCI, posterior circulation infarct; ref., reference; RTW,
return to work; SGD, Singapore dollar; TACI, total anterior circulation infarct.
* At phone interview (2-y time point).

Return to work post stroke and predictive factors 7
Discussion

A Swedish registry-based study and the Korean Stroke Cohort
for Functioning and Rehabilitation study found that the
majority of patients returned to work within 3 months to
2 years.6,16 The intent of conducting the interview at 2 years
post stroke was because some patients took longer than a
year to return to work. The ambulation FIM score was chosen
because it reflects the ability or potential for community
mobility, which is required for returning to work. Cognitive
FIM was chosen because cognition is a known factor that
influences return to work.19 The intervals between the FIM
scores were not equal in terms of difficulty20; therefore, cut-
offs of 5 and 25 (supervision level) were used for both ambu-
lation and cognitive subscales, respectively. The proportion
of return to work of 46% in our study is congruent with stud-
ies performed in Singapore7,21 and internationally.8,22 Survi-
vors of stroke in our group had minor, moderate, and
moderate to severe strokes, as indicated by the admission
NIHSS scores, and underwent inpatient rehabilitation with-
out an early supported discharge program in contrast to ear-
lier studies of patients with stroke with residual mild to
moderate disabilities involving early supported discharge.14
While there were many positive associations, independent
predictive factors suggested by multivariable regression
were viewing return to work as important, absence of lan-
guage impairment post discharge, ambulation FIM≥5 (mobil-
ity at supervision to independence level) on discharge,
cognitive FIM on discharge ≥25, a lower CCI score at dis-
charge, and employment in premorbid office work. A lower
CCI score at discharge16 and the absence of language
impairment has also been a significant predictive factor in
previous studies.5,22-25

From the literature review, survivors of stroke who were
younger, had a shorter length of stay, and did not have
severe physical and cognitive impairments had a higher
probability of return to work.5,6,16,23,26 In multivariable
model 2, age was not statistically significant when other
demographic factors were included in the analysis. Singa-
pore has a graying population, and the retirement age is cur-
rently 62 and will be raised to 65, and the upper limit of
reemployment age of 67 will be increased to 70 locally.27 In
Supplemental Table S1, there is a sharper decline in propor-
tion of return to work after age 52 compared with younger
persons and further progressive decline after the retirement
age of 62 after, which stabilizes past the reemployment age.



Ta
bl
e
4

Ef
fe
ct

m
od

ifi
ca

ti
on

of
N
IH
SS

(a
dm

is
si
on

)
on

re
tu
rn

to
w
or
k
by

FI
M
:
w
al
ki
ng

(d
is
ch

ar
ge

)
an

d
co

gn
it
iv
e
to
ta
l(
di
sc
ha

rg
e)

in
19

8
pa

rt
ic
ip
an

ts

FI
M
:
W
al
ki
ng

(D
is
ch

ar
ge

)
N
IH
SS

Sc
or
e
(A
dm

is
si
on

)
5-
29

N
IH
SS

Sc
or
e
(A
dm

is
si
on

)
0-
4

A
dj
us
te
d
O
R
(9
5%

C
I)

W
it
hi
n
FI
M
:
W
al
ki
ng

(D
is
ch

ar
ge

)
St
ra
tu
m

P
Va

lu
e
W
it
hi
n
FI
M
:

W
al
ki
ng

(D
is
ch

ar
ge

)
St
ra
tu
m

P
Va

lu
e
of

Ef
fe
ct

M
od

ifi
ca

ti
on

on
M
ul
ti
pl
ic
at
iv
e
Sc
al
e

n
(%
)

RT
W

n
(%
)

RT
W

N
ee

d
as
si
st
an

ce
(1
-4
)

Su
pe

rv
is
io
n
to

in
de

pe
nd

en
ce

(5
-7
)

18
(2
7.
3)

42
(6
5.
6)

12
(4
6.
2)

29
(6
9.
1)

3.
71

(0
.7
6-
18

.1
4)

1.
23

(0
.3
4-
4.
41

)
.1
05

.7
49

.1
76

FI
M
:
C
og

ni
ti
ve

To
ta
l

(D
is
ch

ar
ge

)
N
IH
SS

(A
dm

is
si
on

)
5-
29

N
IH
SS

(A
dm

is
si
on

)
0-
4

A
dj
us
te
d
O
R
(9
5%

C
I)

W
it
hi
n
FI
M
:
C
og

ni
ti
ve

To
ta
l(
D
is
ch

ar
ge

)
St
ra
tu
m

P
Va

lu
e
W
it
hi
n
FI
M
:

C
og

ni
ti
ve

To
ta
l

(D
is
ch

ar
ge

)
St
ra
tu
m

P
Va

lu
e
of

Ef
fe
ct

M
od

ifi
ca

ti
on

on
M
ul
ti
pl
ic
at
iv
e
Sc
al
e

n
(%
)

RT
W

n
(%
)

RT
W

<
25

≥
25

11
(2
5.
6)

49
(5
6.
3)

1
(9
.0
)

40
(6
9.
0)

0.
27

(0
.0
1-
13

.0
1)

2.
09

(0
.7
7-
5.
72

)
.5
05

.1
49

.2
38

N
O
TE

.
O
Rs

an
d
P
va

lu
es

w
er
e
ad

ju
st
ed

fo
r
co

va
ri
at
es

in
m
od

el
2
(a
ge

an
d
se
x+

cl
in
ic
al

an
d
fu
nc

ti
on

al
+d

em
og

ra
ph

ic
pr
ed

ic
to
rs
).

A
bb

re
vi
at
io
n:

RT
W
,
re
tu
rn

to
w
or
k.

8 S.S. Tay et al.
In accordance with the Retirement and Re-employment Act,
employers must offer reemployment to eligible employees
when they reach the retirement age to help older workers
continue to work if they are willing and able to. In our study,
higher income and higher education were not correlated
with successful return to work, unlike studies involving big-
ger numbers of participants (314 vs 7081).28

Our study further extended the functional evaluation
during acute inpatient stay by using FIM as a predictive fac-
tor for return to work. The FIM may be more sensitive than
the more commonly used modified Rankin Scale in identify-
ing cognitive impairments,29 although dependency at dis-
charge (using the modified Rankin Scale) has been known to
be a negative predictive factor.7 Because patients with
stroke undergoing rehabilitation in the acute phase are usu-
ally assessed in detail with the FIM instrument used regularly
by multidisciplinary teams, it may be useful to use the FIM
to aid in prediction, prognostication, and facilitation of
return to work post stroke. The absence of severe physical
and cognitive impairment may be difficult to quantify; how-
ever, the FIM is an objective and clear-cut assessment tool
that is an independent predictive factor. FIM as a predictive
factor concurred with an earlier study9 in which a higher FIM
score on discharge significantly reflected a better rate of
return to work. The intervals between the FIM scores, how-
ever, are not equal in terms of difficulty, and it is not known
what cutoff score could be used to identify a patient who
would be successful in returning to work in that study.

A Swedish study found that participants with expecta-
tions of returning to work had higher odds of success within
5 years.6 Our study similarly suggests that this may be appli-
cable in our population, and an attitude toward the impor-
tance of returning to work post stroke may be associated
with successful RTW. Financial reasons are often cited as the
reasons for returning to work. Working closely with medical
social workers in the short-term poststroke period is a
worthwhile exploration for appropriate patient support. As
with other studies,23,24 our study found that office workers
had greater odds of returning to work than nonoffice work-
ers.

Patients may be evaluated early using predictive factors
such as their premorbid type of work, ambulation and cogni-
tive FIM, absence of language impairments, and viewing
return to work as important, and more attention should be
paid to linking suitable candidates to outpatient vocational
rehabilitation services. Given that these factors are straight-
forward to assess, a nurse or an allied health member could
be the champion to provide screening and direct patients to
relevant services. Intentionally pairing patients with such
services, particularly those who view returning to work seri-
ously, would better allocate available resources and expe-
dite their return to the workforce.

Although specialized vocational rehabilitation programs
are available in the community and despite these programs
having success rates of up to 88%30 as reported in a previous
study, the number referred to such services in our cohort
was only 26, with a success rate of 53.8% overall. In the spe-
cialized programs from the previous study, patients tended
to be younger, with an average age of 44 years, and spent a
median of 9 months in the program. More collaboration with
such services should be formalized and extended to a slightly
older age group because older age was not a significant



Social cognition
p) Social interaction
q) Problem solving
r) Memory

Cognitive subtotal score
Total FIM score
FIM scoring
Independent
7: Complete independence (timely, safely)
6: Modified independence (device)
Modified dependence
5: Supervision (subject=100%+)
4: Minimal assist (subject+75%+)
3: Moderate assist (subject+50%+)
Complete dependence
2: Maximal assist (subject=25%+)
1: Total assist (subject=less than 25%)
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independent predictive factor in determining where help
may be needed to ensure a successful return to work. Fur-
ther studies with good predictive factors should be con-
ducted to examine referral patterns to community
vocational programs and their success in older patient
groups.

Study limitations

Because the study was partially based on telephone inter-
views, there may be an element of recall bias. Another limi-
tation is the inconsistency in the application of cognitive
tools, such as the Montreal Cognitive Assessment and Mini-
Mental State Examination, during these time periods; there-
fore, we relied on cognitive FIM for correlation with return
to work. This study was underpowered to detect any effect
modifications.

Because this study was performed after discharge from an
inpatient rehabilitation unit in Singapore, the implications
for overseas centers are unknown. Furthermore, the use of
FIM as an outcome measure in inpatient rehabilitation has
been discontinued in the US, limiting the use of FIM as a pre-
dictive tool for return to work prognostication.
Conclusions

In this study, viewing return to work as important, absence
of language impairments at 2 years post stroke, discharge
ambulation FIM≥5, discharge cognitive FIM≥25, employment
in premorbid office work, and a lower CCI score at discharge
independently predicted successful return to work. Most of
these predictors may serve as a simple and abbreviated
guide in prognostication and facilitation of return to work in
the rehabilitation setting.

FIM
Self-care
a) Eating
b) Grooming
c) Bathing
d) Dressing: upper body
e) Dressing: lower body
f) Toileting

Sphincter control
g) Bladder management
h) Bowel management

Transfers
i) Bed, chair, wheelchair
j) Toilet
k) Tub, shower

Locomotion
l) Walk/wheelchair
m) Stairs

Motor subtotal score
Communication

n) Comprehension
o) Expression

(continued)
Supplier

a. Stata 15.0; StataCorp LLC.
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