Review

Cerebrovascular
Diseases

Cerebrovasc Dis 2017;43:1-8
DOI: 10.1159/000451034

Received: January 22, 2016
Accepted: September 16,2016
Published online: October 18,2016

The Course of Activities in Daily Living:
Who Is at Risk for Decline after First

Ever Stroke?

Roderick Wondergem®® 9 Martijn F. Pisters®® Eveline J. Wouters® 9
Nick Olthof>® Rob A.de Bie® Johanna M.A. Visser-Meily¢ Cindy Veenhof®

2Center for Physical Therapy Research and Innovation in Primary Care, Julius Health Care Centers, PPhysical
Therapy Research, Department of Rehabilitation, Nursing Science and Sport, Brain Center Rudolf Magnus,
and “Center of Excellence for Rehabilitation Medicine, Brain Center Rudolf Magnus, University Medical Center
Utrecht, Utrecht, 9Department of Health Innovations and Technology, Fontys University of Applied Sciences,
Eindhoven, and ¢Department of epidemiology and Caphri research school, Maastricht University, Maastricht,

The Netherlands

Key Words
Stroke - Activities of daily living - Decline - Risk factors -
Meta-analysis - Systematic review

Abstract

Background: Stroke is not only an acute disease, but for the
majority of patients, it also becomes a chronic condition.
There is a major concern about the long-term follow-up with
respect to activities of daily living (ADL) in stroke survivors.
Some patients seem to be at risk for decline after a first-ever
stroke. The purpose of this study was to determine the
course of ADL from 3 months after the first-ever stroke and
onward and identify factors associated with decline in ADL.
Methods: A systematic literature search of 3 electronic data-
bases through June 2015 was conducted. Longitudinal stud-
ies evaluating changes in ADL from 3 months post stroke
onward were included. Cohorts including recurrent strokes
andtransientischemic attacks were excluded. Regarding the
course of ADL, a meta-analysis was performed using ran-
dom-effects model. A best evidence synthesis was per-

formed to identify factors associated with decline in ADL. Re-
sults: Out of 10,473 publications, 28 unique studies were in-
cluded. A small but significant improvement in ADL was
found from 3 to 12 months post stroke (standardized mean
difference (SMD) 0.17 (0.04-0.30)), which mainly seemed to
occur between 3 and 6 months post stroke (SMD 0.15 (0.05-
0.26)). From 1 to 3 years post stroke, no significant change
was found. Five studies found a decline in ADL status over
time in 12-40% of patients. Nine factors were associated
with ADL decline. There is moderate evidence for being de-
pendentin ADL and impaired motor function of the leg. Lim-
ited evidence was found associated with insurance status,
living alone, age >80, inactive state and having impaired
cognitive function, depression and fatigue with decline in
ADL. Conclusion: Although on an average patients do not
seemto declinein ADL for up to 3 years, there is considerable
variation within the population. Some modifiable factors as-
sociated with decline in ADL were identified. However, more
research is needed before patients at risk of deterioration in

ADL can be identified. © 2016 The Author(s)
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Introduction

Advances in the acute medical treatment of stroke
have resulted in improved survival rates during the last
few decades. Stroke is not only an acute disease, but for
the majority of patients, it also develops into a chronic
condition. A growing number of people live with the con-
sequences of stroke, resulting in an expected 19% increase
in the global stroke burden in the next 2 decades [1-4].

In 2011, Langhorne et al. [5] launched a hypothetical
functional recovery model after stroke, postulating that
recovery of body functions and activities reaches a pla-
teau phase between 3 and 6 months post stroke. After
6 months from stroke, it is hypothesized that some pa-
tients decline, while on average patients remain stable or
improve. It, however, remains unclear whether the hy-
pothesized functional recovery model can be confirmed
based on the existing literature.

Integrated stroke services have been developed to pro-
vide multidisciplinary, coordinated care during the first
months, when acute care and rehabilitation are promi-
nent [6]. However, a major concern is poor long-term
follow-up with respect to problems in activities of daily
living (ADL), an important determinant for social reinte-
gration [7].

Therefore, the aim of this systematic review is [1] to
determine the course of ADL in the period between
3 months and onward following first-ever stroke and [2]
to identify factors associated with decline in ADL. Early
identification of patients at risk for decline in ADL might
enable professionals to provide effective support and
monitoring to these patients to prevent decline.

Methods

In- and Exclusion Criteria

Studies eligible for this review met the following inclusion cri-
teria: (1) evaluating changes in ADL (domains d4 mobility and d5
self-care of the ICF model without moving around with transpor-
tation d470-d489) [8] after the first-ever clinical conformed focal
neurological deficit due to cerebrovascular disease over a period of
at least 6 months from 3 months post stroke, (2) age 218 years, (3)
peer-reviewed full text publications published in English, German
or Dutch. Studies that included patients with transient ischemic
attacks, subarachnoid hemorrhage or subdural hematoma were
excluded. In cases of multiple publications on the same cohort
study presenting different information, reporting on different fac-
tors associated with decline in ADL or presenting results after dif-
ferent follow-up periods, all publications were included. However,
multiple publications on the same cohort study were considered as
one unique cohort study if the inclusion period of patients was
equal or overlapped.
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Literature Search

The review was conducted following the recommendations of
the statement Preferred Reporting Items for Systematic Reviews
and Meta-Analyses [9]. The literature was searched until June
2015 within PubMed (1966), EMBASE (1980) and CINAHL
(1982). The search strategy was formulated in PubMed (online
suppl. table [; for all online suppl. material, see www.karger.com/
doi/10.1159/000451034) and adapted for use in other databases. It
consisted of 3 components: (1) stroke (adapted from Veerbeek et
al. [10]), (2) longitudinal cohort studies (following the recommen-
dation for search strings of the Cochrane collaboration) and (3)
ADL. Reference lists of included publications and relevant reviews
were screened for possible additional relevant publications by one
reviewer (R.-W.).

Selection Procedure

The study selection was performed by 2 independent reviewers
(R'W. and N.O.) in 2 steps: (1) title and abstract and (2) relevant
full text reports. Disagreements were resolved by discussion. If
agreement was not achieved, a third reviewer (M.F.P.) was con-
sulted.

Methodological Quality

Methodological quality of included publications was indepen-
dently assessed by 2 reviewers (R.W. and N.O.) using the Quality
in Prognosis Studies (QUIPS) tool for potential risk of bias (online
suppl. table II) [11]. The QUIPS tool assesses 6 domains: (1) study
participation, (2) study attrition, (3) prognostic factor measure-
ment, (4) outcome measurement, (5) study confounding and (6)
analysis and reporting. Item 5 was not rated because this review
does not focus on causality between a single prognostic factor and
outcome. The other domains received an overall judgment of
‘high’, ‘moderate’ or low’ risk of bias based on the items within the
domains. Publications that scored ‘high’ for risk of bias on at least
one domain were considered low quality. Differences in scoring
between the 2 reviewers were discussed. If no consensus was
reached, a third reviewer (M.F.P.) was consulted.

Data Extraction

One reviewer (R.W.) extracted the following information from
the included publications: unique studies, number of publications
per study, authors, year of publication, setting, year of recruitment,
inclusion and exclusion criteria, outcome measures, time points of
follow-up, ADL outcome for the different time points, associated
factors and percentage of the population who declined in ADL.
When only dichotomized, ordinal or visually presented data were
available for ADL outcome at the different time points, the authors
were requested to provide the number of subjects, mean and SD.

Data Analyses

Quantitative analyses were performed if at least 3 high quality
studies included data on the same time course using Review Man-
ager 5.3 (RevMan. Copenhagen: the Nordic Cochrane Centre, The
Cochrane Collaboration, 2008). Time courses from 3 to 12 months
post stroke and from 12 months to long-term follow-up were ana-
lyzed. Sub-analyses were performed if the data in the included
publications were available from 3 to 6 months and from 6 to 12
months post stroke. The means and SDs of the follow-up measure-
ments or the change in scores between both follow-up measure-
ments with the SD were converted to a standardized mean differ-
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Table 1. Level of evidence for associations with decline in ADL

Level of evidence

Strong Consistent significant findings in at least 2 high-
quality studies

Moderate Consistent significant findings in one high-
quality study and at least one low-quality study

Limited Consistent significant findings in one high-
quality study or consistent findings in at least
3 low-quality studies

Conflicting Conflicting significant findings in high quality

studies (i.e., <75% of the studies reported
consistent findings)

No evidence  No high quality studies could be found

ence (SMD) score, and the 95% CI was calculated. Pooling was
performed using a random-effects model. Changes over time in
ADL were considered small if the SMD was <0.2, moderate if the
SMD was 0.2-0.8 or high if the SMD >0.8 [12]. If both perfor-
mance-based data and self-reported data were provided, perfor-
mance-based data were used. The data of the Barthel Index were
used over other data [13]. 1> was used to test heterogeneity between
studies. The I?> was considered to be low (<25%), moderate (26-
50%) or high (>75%) [14]. Sensitivity analyses were performed us-
ing both high and low quality studies.

Because it was impossible to perform a quantitative analysis for
factors associated with decline in ADL, a best evidence synthesis
(BES) was performed. The BES consists of 5 levels of evidence
(strong, moderate, limited, inconsistent and no evidence). Conclu-
sions were based on the number of studies evaluating the factor, con-
sistency of results and methodological quality (table 1) [15]. When
the results of univariate analyses were available, these were used in
the BES; otherwise, the estimates of multivariate analyses were used.

In case of multiple publications based on the same cohort study
(e.g., data from Orebro study, South London Stroke Register,
NOMASS-study and FuPro study), we used the results of the pub-
lication in the quantitative or qualitative analyses with (1) the high-
est quality, (2) the longest follow-up period, (3) the largest cohort
or (4) reported results of univariate analyses instead of associations
of multivariate analyses.

Results

The search strategy yielded 10,473 publications. A
flow-chart is presented in figure 1. In total, 28 unique
studies were included, based on 36 publications [13, 16-
50] that fulfilled all selection criteria. Six studies recruited
populations from a rehabilitation setting [18, 19, 29, 34,
40], FuPro study [13, 38, 45, 46] and the other studies in-
cluded hospital-based populations. An overview of the

The Course of ADL-Status and
Associations with Decline after Stroke

study characteristics is presented in online supplemen-
tary table III. The main reason for exclusion was the ab-
sence of follow-up measurements over a period of at least
6 months from 3 months post stroke.

Methodological Quality

In total, 20 [16, 20, 24-32, 34, 35, 38-41, 43-45] of the
36 publications were rated as high quality (online suppl.
table IV). The main reason for downgrading the quality of
a study was a high risk of bias in the study attrition domain
[13,17-19,21,33,42,46-49,51].In 87.1% of the 170 meth-
odological items, there was agreement. In all cases, consen-
sus was reached after discussion between the 2 reviewers.

Changes in ADL Status Over Time

The results showed a small but significant improve-
ment (SMD 0.17 (0.04-0.30), p < 0.05, I* = 67%) in ADL
from 3 to 12 months (fig. 2a). The sub-analysis revealed
that this improvement mainly occurred between 3 and
6 months. In this period, a small but significant improve-
ment in ADL was found (SMD 0.15 (0.05-0.26), p < 0.05)
with low to moderate heterogeneity (1> = 29%; fig. 2b).
The sub-analysis from 6 to 12 months showed no signifi-
cantimprovement in ADL (fig. 2c) with moderate to high
heterogeneity (SMD 0.07 (-0.06 to 0.20), p =0.28,1>=61).
Sensitivity analyses including both low and high quality
studies showed similar results with high heterogeneity
(online suppl. table V).

For the analysis from 12 months to long-term follow-
up, 2 low quality studies [17, 48] and 1 high quality study
[45] were available. The data until 3 years follow-up were
used. Within this time period, a non-significant decline
in ADL was observed with low heterogeneity (SMD -0.02
(-0.08 to 0.05), p = 0.58, I = 0%; fig. 2d).

The proportion of the population that declined, main-
tained or improved in ADL was reported within 5 studies
(28, 38, 42, 50] and FuPro study [48, 49] (table 2). These
studies reported that between 12 and 40% of the study
population declined in ADL in the period between
3 months post stroke and long-term follow-up. However,
within these studies, different cutoff points, outcome
measures and follow-up periods were used.

Factors Associated with ADL Decline Over Time

Researchers described a total of 9 factors that were as-
sociated with decline in ADL among 5 unique studies [20,
35, 42, 45, 49]. Moderate evidence was found for ‘being
dependent in ADL’ [45, 49] and ‘impaired motor func-
tion of the leg’ [42, 45]. Limited evidence was found for
‘Medicaid/having no insurance’ [20], ‘living alone’ [45],
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Records identified through
database searching
(n =18,821)

|

Records screened on title and
abstract
(n =10,473)

Records excluded
(n =10,224)

A 4

A

Full-text publications
assessed for eligibility
(n = 249)

Full-text publications
excluded, based on
(n = 215)

» « No repeated measurements
- from 3 months post
Inclusion stroke: 137

A

(n=2)

Check reference list

(n = 34) . . .
« Patients with previous stroke
> included: 30

. « Patients with TIA or SAH

Total included included: 14

publications

Orebro: 2
SLSR 1: 2
SLSR 2: 3
NOMASS: 2
FuPro: 4

Fig. 1. Screening for eligibility. SLSR =

Study contain more

publications (n = 36) « ADL was not measured: 14

»> « Study population already
A included: 9
Total included studies

* Only visual outcome
reported: 7

(n =28)

* Language: 3

South London Stroke Register; TTA = tran-
sient ischemic attack; SAH = subarachnoid

« Not clinical confirmed
stroke: 1

hemorrhage.

‘age 280" [35], ‘being inactive’ [45], ‘impaired cognitive
function’ [45], ‘presence of depression’ [45] and ‘presence
of fatigue’ [45].

Discussion

In this study, the course of ADL in the period between
3 months after the first-ever stroke and longer term was
explored as well as factors associated with decline in ADL
status. The results from this review showed a small, but
statistically significant improvement in ADL between 3
and 12 months post stroke. However, this improvement
mainly occurred between 3 and 6 months, and the results
also suggest that ADL status seems to remain stable from
1 to 3 years post stroke.

Changes in ADL Status Over Time

The results are in accordance with the hypothesized
model of Langhorne etal. [5], illustrating that ADL recov-
ery seems to reach a plateau phase somewhere between 3

4 Cerebrovasc Dis 2017;43:1-8
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and 6 months post stroke. Although the results suggest
that ADL status remains fairly stable after 6 months post
first-ever stroke, these results might be biased. The stud-
ies used in the meta-analyses included populations re-
cruited from hospital-based settings, severe subpopula-
tions recruited from hospital-based settings and studies
using a study population recruited from a rehabilitation-
based setting. It can be hypothesized that the more severe
hospital populations as well as the rehabilitation popula-
tions will have a different course in ADL status over time.
Also, the different types of ADL outcomes measures used
in the included studies might have influenced the results.
The majority of the studies used the Barthel Index; how-
ever, mobility measures were also commonly used. The
responsiveness to change might be different for mobility
measures, since these do not include self-care items.
However, analyzing a more homogenous population (us-
ing only studies that recruited the study population from
a hospital setting, using instruments that measure the full
spectrum of ADL) showed comparable results (online
suppl. fig. 1a and b).
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12 months 3 months SMD SMD
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
SLSR 2; Tilling et al., 2001 164 423 238 168 36 238 13.5%  -0.10[-0.28, 0.08] —T
POSTGQT; Persson et al., 2014 -14.7 9.8 70 -145 10 77 87%  -0.02 [-0.34, 0.30] —_—
Nacka; Skanér et al., 2007 5127 1.577 135 4945 1836 145 11.5% 0.11 [-0.13, 0.34] ——
CONOCES; Mar et al., 2015 80.56 30.11 271 77.08 3211 287 14.0% 0.11 [-0.05, 0.28] —
SLSR 3; Toshke et al., 2010 16.1 6.0531 229 153 6.6332 275 13.7% 0.13 [-0.05, 0.30] S
Qulu; Kauhanen et al., 2000 50.6 34.8 76 464 31.9 85 9.1% 0.13 [-0.18, 0.44] _—
FuPro; Schepers et al., 2008 17.98 2.89 268 16.56 418 275 13.9% 0.39 [0.22, 0.56] —_—
Tan Tock Seng; Kong and Lee 2013 91.1 15.7 148 839 19.8 163 11.9% 0.40[0.17, 0.62] —_
Dublin; Horgan et al., 2009 10.61 4.54 21 809 299 23 37% 0.65 [0.04, 1.26]
Total (95% CI) 1,456 1,568 100.0% 0.17 [0.04, 0.30] <o

T

Heterogeneity: Tau2 = 0.03; Chi2 = 24.19, df = 8 (p = 0.002); 12 = 67% T T T
-1 -0.5 0 0.5 1

Test for overall effect: Z = 2.48 (p = 0.01)
Favours Favours
a (3 months) (12 months)
6 months 3 months SMD SMD
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
SLSR 2; Tilling et al., 2001 169 376 238 16.8 3.6 238 23.2% 0.03 [-0.15, 0.21] —
POSTGOT; Persson et al., 2014 -14.2 9.4 71 =145 10 77 93% 0.03 [-0.29, 0.35]
SLSR 3; Toshke et al., 2010 16 62097 241 153 6.6332 275 24.3% 0.11 [-0.06, 0.28] —-—
Tan Tock Seng; Kong and Lee 2013 888 172 157 839 198 163 174% 0.26 [0.04, 0.48] —
FuPro; Schepers et al., 2008 1756 314 294 1656 418 275 258% 0.27 [0.11, 0.44] —.
Total (95% Cl) 1,001 1,028 100.0% 0.15 [0.05, 0.26] 2
Heterogeneity: Tau2 = 0.00; Chi? = 5.63, df = 4 (p = 0.23); I2 = 29% 1 05 0 05 1
Test for overall effect: Z = 2.80 (p = 0.005)
Favours Favours
b (3 months) (6 months)
12 months 6 months SMD SMD
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
SLSR 2; Tilling et al., 2001 164 423 238 169 376 238 163%  -0.12[-0.30, 0.06] ——
POSTGOQT; Persson et al., 2014 -14.7 9.8 70 -14.2 94 71 92%  -0.05[-0.38,0.28] B ——
Adelaide; Smith and Clark 1995 19.6 5.4 98 19.7 5 98 112%  -0.02 [-0.30, 0.26] —_—
SLSR 3; Toshke et al., 2010 16.1 6.0531 229 16 6.2097 241 163% 0.02 [-0.16, 0.20] ——
FuPro; Schepers et al., 2008 1789 2.89 268 17.56 3.14 294 172% 0.11 [-0.06, 0.27] -
Tan Tock Seng; Kong and Lee 2013 91.1 157 148 888 172 157 13.8% 0.14 [-0.09, 0.36] —_
Kano; Hamza et al., 2014 685 188 217 605 251 233 16.0% 0.36 [0.17, 0.54] —
Total (95% CI) 1,268 1,332 100.0% 0.07 [-0.06, 0.20]
Heterogeneity: Tau2 = 0.02; Chi2 = 15.49, df = 6 (p = 0.02); 12 = 61% ! ! ! ' !
Test for overall effect: Z = 1.08 (p = 0.28) -1 05 0 0.5 1
Favours Favours
[ (6 months) (12 months)
2/3 Years 12 months SMD SMD
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
FuPro; Van de Port et al., 2006 1164 326 217 1203 337 259 122%  -0.12[-0.30, 0.06] —
NOMASS; Willey et al., 2010 80.2  28.1 207 822 261 246 116%  —0.07 [-0.26,0.11] ——
SLSR 2; Ayerbe et al., 2011 1628 519 1,273 1624 538 1,738 76.1% 0.01 [-0.06, 0.08]
Total (95% Cl) 1,697 2,243 100.0%  —0.02 [-0.08, 0.05]
Heterogeneity: Tau? = 0.00; Chi2 = 1.99, df = 2 (p = 0.37); 12 = 0% 1 1 ! 1 1
Test for overall effect: Z = 0.53 (p = 0.59) -1 -0.5 0 0.5 1
Favours Favours
d (12 months) (2/3 years)

Fig. 2. SMD of the course of ADL between 3 and 12 months (a), 3 and 6 months (b), 6 and 12 months (c), 12 months
and 2/3 years (d). A positive mean difference score indicates an improvement in ADL. I? = Heterogeneity.
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Table 2. Percentage of stroke population who declined, maintained or improved in ADL

Author Recruitment  Outcome measure Time point Improve/maintain/decline
Wilkinson et al. [47], 1997 Hospital Barthel Index 3 months to 5 years 103 (7/54/39)
Harwood et al. [25], 1997 Hospital London handicap scale 1-3 years 58 (26/41/19)
Persson et al. [35], 2014 Hospital Time up and go 3-6 months 71 (41/32/27)
6-12 months 67 (36/22/42)
Skanér et al. [39], 2007 Hospital Katz scale 3-12 months 125 (0/75/25)

FuPro study:
(1) Van Wijk et al. [46], 2006
(2) Van de Port et al. [45], 2006

center

Rehabilitation Rivermead Mobility Index

(1) 1-2 years
(2) 1-3 years

148 (6.9/79.9/12.2)
202 (7/72/21)

Values are n (%).

Furthermore, studies reporting the proportion of the
population that declines in ADL status suggest that 12—
40% of the patients decline in ADL status in the period
between 3 months and the long-term post first-ever
stroke. Although the reported percentages indicate con-
siderable variation within the population, these percent-
ages should be interpreted with caution due to the hetero-
geneity among these studies (e.g., in cutoff points, out-
come measures and follow-up periods used). On the
other hand, in a Swedish study 35,000 unselected stroke
patients (both first-ever (81%) and recurrent (19%) were
followed up at 3 and12 months follow-up (ADL outcome
was mobility, toilet and dressing). The study found a 16%
decline among survivors, from a level of independence in
ADL to a level of dependence in ADL [52]. Although
these results are not generalizable to a population of pa-
tients with exclusively first-ever stroke, the findings of
this study are in agreement with the findings from our
review. For future research, it will be important to focus
on clinical relevant decline in ADL status or decline from
a level of independency to a level of dependency.

Factors Associated with ADL Decline Over Time

Only 5 studies were found describing 9 factors associ-
ated with decline in ADL status from 3 months after stroke
and onward. When patients are dependent with respect to
ADL, they are at risk to decline further in their ADL status.
Also, patients with impaired motor function of the leg (in-
cluding impaired leg function [45] and paralysis of the leg
[42]) seem to be at risk for decline in ADL status. Impaired
ADL and motor function may contribute to a more phys-
ically inactivity lifestyle [53]. Physical inactivity in turn
could result in a reduction in cardiorespiratory fitness and

6 Cerebrovasc Dis 2017;43:1-8
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muscle strength, leading to a further decline in ADL status
[53]. In the current study, although limited, evidence was
found for the association between inactivity and decline
in ADL status. However, inactivity was measured with the
Frenchay Activities Index, which measures the self-per-
ceived level of functional activities. Less is known about
physical behavior, the amount of physical activity and sed-
entary time in the context of ADL status [54] in patients
after stroke, especially with respect to long-term changes
in ADL status [55]. Besides physical impairments other
modifiable factors, such as cognitive function, depression
and fatigue, might contribute to decline in ADL status as
well and therefore should be addressed in future research.

Study Limitations

The most common source of bias in the included stud-
ies was attrition bias. Most studies recruited participants
from a hospital setting, in which earlier research has
shown relatively high mortality rates of 25% within the
first year [56, 57]. Consequently, this might have biased
our results, because patients with poor functional out-
come have a higher short-term mortality risk, since poor
outcome at 3 months is a strong predictor of death [58].
Because of the dropout of deceased patients in follow-up
analyses, the results on the course in our review in the first
year follow-up and onward might be an overestimation
of the ADL status. Furthermore, on average, per year 10%
of the participants in the included studies were lost to
follow-up due to a variety of reasons. In most studies, a
description of differences between completing partici-
pants and dropouts was lacking.

As mentioned earlier in the discussion, one of the limi-
tations of our study was the heterogeneity of included stud-
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ies in patient population, ADL outcomes used different fol-
low-up times and intervals, and different local treatment/
rehabilitation traditions. Unfortunately, due to the limited
number of studies that could be included in the meta-anal-
ysis, not all relevant subgroup analyses could be performed.
When we interpreted the heterogeneity, we found moder-
ate to high heterogeneity between studies on the time
course from 3 to 12 months. However, within the sub-anal-
ysis between 3 and 6 months, only a heterogeneity of 29%
was found indicating limited to moderate heterogeneity.
The heterogeneity can be explained because the hospital-
based population remained fairly stable whereas the reha-
bilitation populations still showed improvement. Within
the sub-analysis between 6 and 12 months, the heterogene-
ity was mainly due to the study by Hamza et al. [24], which
had a major effect on the heterogeneity. When excluding
this study from the analysis, the heterogeneity declined to
zero. However, the SMD remained non-significant but
changed to 0.02 (-0.07 to 0.10). The difference in study
population might offer a possible explanation for the dif-
ferent results between this study and the others. The popu-
lation in the study performed by Hamza et al. [24] was
Nigerian, and the differences in healthcare systems be-
tween western countries and developing countries must
not be underestimated [59].

Conclusion

Although patients do not seem to decline in ADL for
up to 3 years, there is considerable variation within the
population. Some modifiable factors associated with de-
cline in ADL were identified. However, more research is
needed before patients at risk of deterioration in ADL can
be identified.
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