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Abstract

Background

In the caregiving literature there is a common assertion that a higher level of carer stress is

a critical determinant of premature ending of homecare. However, this contention has not

been systematically assessed. We therefore systematically reviewed and meta-analysed

the prospective association between various forms of carer stress and subsequent institu-

tionalisation of community-dwelling older people.

Methods

Systematic literature search of prospective studies measuring carer stress at baseline and

institutionalisation at follow-up. Given substantial interchangeability in the measurement of

carer stress, we included a wide number of exposure measures, namely: carer stress, bur-

den, depression, distress, anxiety, burnout, and strain. Institutionalisation included both

acute and long-term care utilisation. The standardised mean difference between stressed

and non-stressed carers was the primary measure of effect. We assessed study quality with

the Crowe Critical Appraisal Tool (CCAT). Pre-planned sensitivity analysis included exami-

nation of estimates according to study size; decade published; study quality according to

quartiles of CCAT scores; population; follow-up period; study design and impact of adjusted

or unadjusted estimates.

Results

The search yielded 6,963 articles. After exclusions, we analysed data from 54 datasets.

The meta-analysis found that while carer stress has a significant effect on subsequent insti-

tutionalisation of care recipients, the overall effect size was negligible (SMD=0�05, 95%
CI=0�04–0�07). Sensitivity analyses found that, the effect size was higher for measurements

of stress than for other measures, though still relatively small (SMD=0�23, 95% CI=0�09–
0�38). Thus, whether analysing the association between carer stress, burden, distress, or
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depression with either acute or long-term care, the effect size remains small to negligible.

Concurrently, we found estimates reduce over time and were smaller with larger studies

and those of higher quality, according to the CCAT scores.

Conclusion

Despite strong statements to the contrary, it appears that the effect of carer stress on subse-

quent care recipient institutionalisation is small to negligible. The current findings point to a

biased literature, with significant small study effects. The results suggest a need to re-

evaluate the degree to which carer stress predicts premature ending of home care. Concur-

rently, other factors may be more crucial in institutional placement than carer stress and

should be investigated.

Introduction
The caregiving role provided by family members and informal carers to older care recipients is
often regarded as hazardous to a carer’s psychological well-being and physical health. Indeed, a
number of meta-analyses and systematic reviews have concluded that carers are more likely to
have poor psychological and physical health outcomes when compared to non-carers [1, 2].
Therefore, in examining the sustainability of home care, gerontological researchers have in-
creasingly recognised the needs of the carer as well as the care recipient. This work has given
much attention to the psychological health effects of caregiving, leading to a contention that
such psychological morbidity of the carer could increase the risk of institutionalisation of the
care recipient.

Before reviewing this contention it is important to note that, while there is extensive litera-
ture on the psychological health effects of caregiving, particularly carer stress, burden, and de-
pression, there is a lack of clarity on their distinction and how they interact in the caregiving
process. Indeed, though burden is one of the most commonly analysed variables in the litera-
ture, there is no single definition or uniform conceptualisation of carer burden [3, 4]. A num-
ber of researchers have acknowledged this lack of clarity by framing the examination of carer
burden within the context of a stress process model [5–7]. Critical to the understanding of bur-
den is the model’s distinction between objective and subjective primary stressors [8]. Objective
stressors include care recipient’s functional disability and behaviours that challenge. Subjective
stressors are the carer’s appraisal of objective stressors. Thus, within this model, burden is not
understood as a separate construct from stress, rather it is a carer’s subjective appraisal of his
or her situation [6, 8, 9]. We have adopted this interpretation of carer burden and stress for the
purposes of this systematic review.

Despite attempts to provide clarity around the psychological health effects of caregiving, vir-
tually every dimension of the stress process (from the primary stressors such as behaviours that
challenge, to the outcomes of the model, including anxiety and depression) has been referred
to as burden [10]. Consequently, the term ‘burden’ has been used in many different ways in the
literature. Furthermore, there is a tendency of some researchers to use the concepts and associ-
ated measures interchangeably [4]. For example, studies discuss ‘carer stress’ yet apply mea-
sures of burden [11], measures of depression [12], or measures of strain [13]; or assess ‘carer
strain’ and apply measures of distress [14]; or refer to ‘carer burden’ as synonymous with carer
burnout [15]. Given the lack of clarity and consequential interchangeability in the measure-
ment of psychological morbidity, any review of the area must incorporate a wide number of
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exposures employed to measure carer psychological morbidity. Brodaty et al., also adopted this
approach in a similar systematic review [16]. Therefore, in order to avoid omitting a substantial
proportion of the literature, we had to include a wide number of exposures that are measured
under the umbrella term of ‘carer stress’, namely: stress, burden, depression, distress, anxiety,
burnout, and strain.

As referred to above, in the caregiving literature there is a commonly held assertion that, as
a carer is a critical element of home care, if the level of stress on a carer becomes too great, the
home care support provided by the carer may be jeopardized [17]. Indeed, a number of cohort
studies have found that higher levels of caregiver stress, burden, and depression can predict ad-
mission of the care recipient into a nursing home [13, 18, 19]. Others authors suggest that
carer stress was the principal determinant of nursing home placement [20]. Kuzuya et al., also
found carer burden to be an important risk factor for hospitalisation of care recipients [21].
This same study suggests that interventions aiming to reduce carer burden and improve carer
well-being could delay long-term placement [21]. Furthermore, a recent publication in the
Lancet Psychiatry [22] stated that “carer psychological morbidity predicts care breakdown and
care home admissions” (p. 1). However, the assertion that higher levels of carer stress could
jeopardize home care has not been subject to meta-analysis.

Indeed, the majority of reviews of the predictors of institutionalisation have not accounted
for the level of carer stress [23–27]. Gaugler et al., did include carer stress in a systematic review
of factors that consistently predict nursing home admission in people with dementia [28]. This
review found that, carers who indicated greater emotional stress were more likely to admit the
care recipient to a nursing home. While this review considered separate measures of carer
stress, the analysis was confined to whether carer stress was a significant predictor and the di-
rection of the effect (positive or negative). However, unlike the current study, the review did
not analyse the size of the effect [28]. Finally, when both carer and care recipient characteristics
have been analysed together in cohort studies, the strength of the association between carer
stress and institutionalisation has varied between studies, suggesting potential heterogeneity in
these effects [18, 29, 30].

Given the absence of a systematic review and meta-analysis in the area, we systematically re-
viewed and meta-analysed the prospective association between carer stress and institutional
placement of the care recipient. For the purposes of the review, ‘carer stress’ is used as an um-
brella term to incorporate the wide number of exposures that are used synonymously in the
measurement of the psychological health effects of caregiving.

Objective
To examine the effect of carer stress on subsequent institutional placement of community-
dwelling older people.

Methods

Study design
The PRISMA guidelines for the conduct and reporting of systematic reviews and meta-analyses
were adhered to in the conduct of this review [31].

Eligibility criteria
Types of studies. Both naturalistic observational and intervention studies that measured

carer stress at baseline and acute or long-term care utilisation at follow-up were included. We
assessed prospective observational studies; control groups from controlled intervention studies
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with carers and, where data from control groups alone could not be obtained, combined inter-
vention and control groups were also included. Sensitivity analyses examined the differential
effect of study design on estimates and the effect of excluding those studies where data from
control groups alone could not be obtained. We excluded studies if they were cross-sectional,
retrospective or not written in English. Articles were not limited by year of publication.

Types of participants. Care recipients: Community-dwelling older people (aged 65 and
over) with chronic care needs that are being cared for by an informal carer. We did not confine
the study to participants of a particular demographic group or ethnicity. Thus participants
with Dementia or other chronic disabilities who have an established caregiving arrangement in
the community were included. Carer: Informal carer who takes primary responsibility of the
care recipient. We excluded articles with data on professional or paid carers.

Types of exposures. As mentioned above, different measures of psychological morbidity
have been analysed in the prediction of institutional placement. In order to avoid omitting a
substantial proportion of the literature, we had to include a wide number of exposure measures
that are used under the umbrella term ‘carer stress’, namely: stress, burden, depression, distress,
anxiety, burnout, and strain. Brodaty et al., also employed this approach in a similar systematic
review [16]. Given the range of possible exposure variables, we considered them in a hierarchi-
cal manner, with composite measures of burden and stress which have been tested for validity
and reliability given priority. These were followed by composite measures of depression, dis-
tress, anxiety, or strain which have also been tested for validity and reliability. Where studies
included more than one measure, we recorded both and analysed these separately in a sensitivi-
ty analysis. This enabled an examination of differences between estimates solely with measures
of stress, burden, depression or distress. It was also possible to examine estimates solely with
measures of burden and stress according to the stress process model [6] and with measures of
psychological distress, as adopted in a similar systematic review [16]. For the overall effect esti-
mate we employed the above hierarchy to select the best estimate.

Types of outcomes. Acute care utilisation: Emergency Department visits and/or hospital
admissions. Long-term care utilisation: Admission to a nursing home.

Search methods
Information sources. We undertook a systematic literature search in January 2014 in the

following databases: CINAHL, Medline (OVID), PsycInfo, Web of Knowledge, and EMBASE.
Search terms. The search terms were: carer or caregiver; aged or elderly or Alzheimer or

dementia; stress or burden or burnout or distress or anxiety or depression or strain; nursing
home or long term care or long term care utilisation or care home or homes for the aged or
institutionalisation or acute care or hospitalisation or hospital admission or hospital readmis-
sion or emergency department or accident and emergency. S1 Appendix provides an example
of the search strategy for Medline (OVID).

Data collection and analysis
Study selection. The first reviewer screened all titles and abstracts of papers identified by

the literature search (NAD). Given resource constraints, a second reviewer (AB) undertook du-
plicate screening on a random selection of fifteen percent of found titles/abstracts. We dis-
cussed disagreements with a third reviewer (FD). All studies identified as potentially relevant
were retrieved and read in full to determine eligibility for inclusion.

Data extraction. We conducted data extraction by using a pre-defined data extraction
template. Extracted data included design characteristics; study population and country; sample
size; length of follow up; sample selection; age and sex of participants; the exposure and
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outcome measures; and results. Where there were insufficient data in the published paper we
contacted authors to provide further information.

Quality assessment. We conducted quality assessment with the Crowe Critical Appraisal
Tool (CCAT) [32–34]. The CCAT was developed based on a wide number of previous critical
appraisal tools, general research methods theory and reporting guidelines [32]. The tool has
undergone testing for reliability and validity, with Crowe et al., reporting intraclass correlation
coefficients of 0.83 (consistency) and 0.74 (absolute agreement) [32, 33]. A similar recent
meta-analysis also employed the CCAT to assess study quality [35].

Based on the CCAT, we appraised papers included in the review in eight categories. These
were preliminary appraisals (such as the title and abstract), the introduction, design, sampling,
data collection, ethical matters, results, and discussion. Within each category we examined a
number of items such as sampling method, sample size and bias. Scoring was a combination of
objective and subjective assessment, where each category is scored from 0 (no evidence) to 5
(highest evidence). Total scores for each study are presented as a percentage. Thus the tool en-
ables direct comparison of scores obtained in the quality assessment of articles included in the
review [32, 34]. In the sensitivity analysis, to examine the impact of study quality on effect esti-
mates in a meaningful way, we grouped studies by quartiles of CCAT scores. However, we
maintained continuous scores for the meta-regression.

Statistical analysis. The standardised mean difference (SMD) between stressed and non-
stressed carers was the primary measure of effect. This approach is recommended when there
is variance in measurement of exposures (e.g., mean and SD of stress, burden, or depression
scores or proportions stressed, burdened, or depressed) and outcome status (acute or long
term care utilisation) [36, 37]. As studies reported a combination of mean and SD scores or
proportions stressed or not, we employed the metaeff command in Stata 12.0 [38]. This com-
mand enabled the calculation an effect size and its standard error by using methods described
in the Cochrane Handbook of Systematic Reviews of Interventions [38, 39]. Thus data were
transformed to a common effect size metric. We estimated effects in a random effects model
[37] for all included studies. We employed the I2 test to describe the percentage of total varia-
tion across studies that was due to heterogeneity rather than chance [40]. We conducted an as-
sessment of publication bias or small study effects visually with a funnel plot and more
formally with Egger’s test.

We conducted a pre-planned sensitivity analysis of estimates according to study size by ter-
tile; the decade studies were published and regions in which studies were conducted; study
quality by quartiles of CCAT scores; use of adjusted or unadjusted estimates; dementia popula-
tions compared to non-dementia populations; different follow-up periods; study design and
long-term care in comparison to acute care utilisation. We examined the impact of different ex-
posure measures in a number of ways. Firstly, we examined differences between estimates sole-
ly with measures of stress, burden, depression or distress separately. Where the same scale was
used to measure ‘stress’, ‘distress’ and ‘burden’, we applied the original classification by the au-
thors of the scale. For example, the General Health Questionnaire was classified as ‘distress’, an
approach also adopted in a similar systematic review [41, 42]. We compared differences in esti-
mates between studies applying the Zarit Burden Interview (ZBI) with studies that applied
other measures of burden. It was also possible to examine estimates solely with measures of
burden and stress, according to the stress process model [6], and with measures of psychologi-
cal distress, as adopted in a similar systematic review [16]. We also examined differences in es-
timates within studies that measured both burden and depression. Finally, we did a further
sensitivity analysis of those studies that applied measures of stress. Here, we examined the ef-
fect estimates for studies which used a validated measure of stress (that is the psychometric
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properties of the scale have been reported), in comparison with those studies that did not use a
validated measure or report if the psychometric properties of the scale had been tested.

Given the methodological diversity of included studies, we anticipated significant heteroge-
neity. Therefore we planned a meta-regression to understand the extent to which heterogeneity
was related to the characteristics of the studies [43]. This included the year studies were pub-
lished, study size and quality, whether the estimates were adjusted for, the type of outcome and
exposure measure and the period of follow-up. We examined each study characteristic individ-
ually first. We then entered study characteristics found to be significant into a meta-regression
with multiple covariates to assess their overall contribution to heterogeneity in effect estimates
[43].

Results

Study selection
Fig 1 presents a flow diagram of the search strategy. After duplicates were removed the search
retrieved 4,701 articles, of which 4,582 were excluded (4,367 on review of abstract and a further
215 after full text assessment). A further 65 articles were omitted. These were 27 repeat publica-
tions from the same dataset (see S2 Appendix) and 38 studies where adequate data was not
available following contact with authors. Details of these studies are presented in S3 Appendix.
Thus data from 54 datasets were included in the analysis.

Study characteristics
Characteristics of included studies are displayed in S4 Appendix. Eighteen studies were con-
ducted in Europe, twenty-six in North America, eight studies in Asia, and two were conducted
in Australia. In the majority of cases, the research design adopted was a cohort study (80% of
studies) with study populations of caregivers and dementia care recipient dyads (74% of
studies).

There was substantial variation in the types of exposure measures included. Twenty-seven
studies measured caregiver burden and of these seventeen studies used the Zarit Burden Inter-
view (ZBI). One study used items from the ZBI and two studies measured burden with the
Family Caregiving Burden Inventory (FCBI). A further seven studies used seven different mea-
sures of burden (see S4 Appendix).

Ten studies measured carer stress, two of these studies with the Relative Stress Scale. The
other eight studies used eight different measures of stress. Six studies measured carer distress:
three used the General Health Questionnaire, two used the Neuropsychiatric Inventory Dis-
tress scale (NPI-D), and the sixth used a measure from the InterRAI home care assessment tool
(see S4 Appendix).

Carer strain was measured in two studies. One study measured carer anxiety using the anxi-
ety scale of the Hospital Anxiety and Depression Scale (HADS). Nineteen studies measured de-
pression, thirteen of these with the Centre for Epidemiologic Studies Depression Scale
(CES-D). Three studies used the Geriatric Depression Scale. Three other studies used three dif-
ferent measures of depression.

Eleven studies utilized more than one measure. Six studies measured both carer burden and
depression. Two studies measured carer stress and depression. One study measured carer bur-
den and anxiety. One study measured carer stress and distress and one study measure carer dis-
tress and depression.

A number of studies referred to the same measure as a measure of burden, stress, or distress.
This interchangeability was apparent both within and between studies. For example, in one
study the same measure was referred to as both a measure of stress and burden (reference 85,
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S4 Appendix). The General Health Questionnaire was used to measure ‘stress’ (reference 47; S4
Appendix), ‘distress’ (reference 71; S4 Appendix), and ‘burden’ (reference 102; S4 Appendix).

In forty-two studies the outcome measure was admission to long-term care, in seven studies
it was admission to acute care, while in five studies the outcome was admission to both acute
and long term care (see S4 Appendix).

Fig 1. Flow diagram records identified through database searching.

doi:10.1371/journal.pone.0128213.g001
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Synthesis of results: Meta-analysis
As detailed in the methods section, we adopted a hierarchical approach to the exposure mea-
sure to estimate the overall effect size. With this approach the meta-analysis found that, while
carer stress has a significant effect on subsequent institutionalisation of care recipients, the
overall effect size across the 54 studies was negligible according to Cohen’s guidelines
(SMD = 0.05, 95% CI = 0.04–0.07) [44]. The forest plot using best estimates from individual
studies is displayed in Fig 2.

There was evidence of statistically significant heterogeneity (I2 = 79.2%; p = < .001) and fun-
nel plot asymmetry (see Fig 3). Furthermore, the Egger’s bias coefficient (bias = 1.45; p = < .001)
strongly indicated the presence of asymmetry and publication bias, suggesting small studies
overestimate the effect of stress [45].

Additional analysis: Sensitivity analyses
Summary estimates for each of the sensitivity analyses are displayed in Table 1. To examine the
impact of the type of measure on estimates, the sensitivity analysis separated out measures of
stress, burden, depression or distress. Where the same scale was used to measure ‘stress’, ‘dis-
tress’ and ‘burden’, we applied the original classification by the authors of the scale. For

Fig 2. Overall Forest Plot.

doi:10.1371/journal.pone.0128213.g002
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