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Abstract
Background: This study explored the effects of an integrated care model aimed at the frail elderly on the
perceived health, objective burden, subjective burden and quality of life of informal caregivers.
Methods: A quasi-experimental design with before/after measurement (with questionnaires) and a control group
was used. The analysis encompassed within and between groups analyses and regression analyses with baseline
measurements, control variables (gender, age, co-residence with care receiver, income, education, having a life
partner, employment and the duration of caregiving) and the intervention as independent variables.
Results: The intervention significantly contributed to the reduction of subjective burden and significantly
contributed to the increased likelihood that informal caregivers assumed household tasks. No effects were observed
on perceived, health, time investment and quality of life.
Conclusions: This study implies that integrated care models aimed at the frail elderly can benefit informal
caregivers and that such interventions can be implemented without demanding additional time investments from
informal caregivers. Recommendations for future interventions and research are provided.
Trial registration: Current Controlled Trials ISRCTN05748494. Registration date: 14/03/2013.
Keywords: Integrated care, Frail elderly, Informal caregiver, Perceived health, Objective burden, Subjective burden,
Quality of life

Background
Informal caregivers of the frail elderly often experience
the demands placed on them as a heavy burden and a
threat to their quality of life. Informal care refers to the
unprofessional and unpaid assistance provided by partners, family or close friends [1]. Frail elderly people suffer from age-related problems in different domains of
daily functioning, such as physical, psychological and social domains, and are at risk of severe problems in the
future, such as falls, hospitalization, disability and death
[2]. As a result of the myriad of continuously changing
problems and the chronic nature of frailty, providing informal care to these patients often entails increasingly
intensive care tasks over a prolonged period of time [3].
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Referred to as the objective burden of care, such tasks
typically require a substantial expenditure of time and
energy [4]. Consequently, many informal caregivers experience restrictions on their personal lives as time to
spend with friends, to fulfill family obligations or to pursue leisure activities becomes increasingly scarce [5,6].
Informal caregivers may also feel compelled to reduce
their working hours, to rearrange their work schedules
or to take unpaid leave, affecting their financial situation
[5]. Such a multitude of difficulties can lead to an increase in the subjective burden, i.e., the perception of
the impact of the objective burden [4]. Moreover, as a
result of persistent subjective burden, many informal caregivers perceive deteriorations in their physical health, their
social and psychological functioning, their well-being and
ultimately their quality of life [7,8].
Despite the potential vulnerability of informal caregivers, their needs are still largely overlooked [9].
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Moreover, due to population aging and the trend of replacing institutionally based elderly care with homebased care, informal caregivers are increasingly relied
upon [10,11]. Because formal support services for informal caregivers are often inadequate [9], concerns have
arisen about the growing burden shouldered by informal
caregivers [12]. The involvement of informal caregivers
in integrated care arrangements is increasingly considered to benefit both the frail elderly and their informal
caregivers [13]. Thus, there has been a trend toward integrated care arrangements that incorporate elderly persons’ entire social systems, including informal caregivers
[12]. Integrated care is defined here as a ‘coherent set of
methods and models on the funding, and the administrative, organizational, service delivery and clinical levels
designed to create connectivity, alignment, and collaboration within and between the cure and care sectors’ [14].
Integrated care arrangements targeting the patientcaregiver dyad are believed to reduce the burden and
improve the overall quality of life and health of informal
caregivers [12,13,15]. The proactive nature of integrated
care is thought to enable the timely recognition of any
unmet needs of informal caregivers [16]. Additionally,
providing informal caregivers with adequate information
(e.g., regarding available services), improving access to
care and support services and increasing their competence in coping with their care responsibilities is thought
to act as a safeguard against overburdening and deteriorating health [12,17]. Furthermore, it has been argued
that certain characteristics of integrated care, such as the
emphasis on informal caregiver participation in care
planning and provision and increased collaboration with
professionals, may result in changes in the division of
tasks [18,19]. For instance, informal caregivers are perhaps relieved of some of their more demanding and
time-consuming tasks, while enabling them to attend to
tasks that are more compatible with their own wishes,
their physical abilities and personal lives. Conversely, it
has also been suggested that the emphasis on the participation of informal caregivers might actually demand
more inputs of time and energy, thereby increasing their
burden and ultimately affecting their health and quality
of life [1,11,17,20].
However, evidence to substantiate these assumptions
is scarce. Whereas the beneficial effects of integrated
care on the frail elderly are well established [15], very
few studies have reported outcomes for informal caregivers [13]. In a systematic review, Eklund & Wilhelmson
[15] found only two studies, both reporting no effect on
subjective burden [21,22]. Similarly, Melis et al. [20] reported no effects in terms of both subjective as objective
burden. Other authors have described effects of integrated
care on informal caregivers, such as reduced caregivers’
stress [23,24], enhanced life satisfaction [25], improved
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general mental health [26], reduced time investments [17]
and, conversely, greater time investments [27,28].
The scarcity and inconsistency of the evidence call for
a more coherent and in-depth investigation of the effects
of integrated care arrangements on the informal caregiver. To this end, the current study aims to evaluate the
effects on informal caregivers of a specific integrated
care intervention for the frail elderly, the Walcheren Integrated Care Model (WICM). This model was recently
implemented in Walcheren, a region in the southwest of
the Netherlands. The current paper describes the investigation of the effects of this intervention on a selection
of outcome measures: perceived health, objective burden, subjective burden and quality of life. While it is expected that the WICM will contribute to improvements
in these outcome measures, the occurrence of adverse
effects as described in existing literature must also be
taken into account. Therefore, the research question
guiding the current study is formulated accordingly:
What are the effects of the WICM on the perceived
health, objective burden, subjective burden and quality
of life of informal caregivers?
Intervention

The WICM focuses on frail elderly individuals living independently (living in their own homes or in a specific
type of assisted living facility) and their informal caregivers. The study protocol containing an extensive description of the intervention has been published previously [16].
The WICM has an umbrella organizational structure and
includes evidence-based preventive frailty screening and
needs assessments of the elderly patient, and needs assessment of the informal caregiver. It contains a single entry
point, a multidisciplinary care plan, case management,
multidisciplinary consultations and meetings, protocols, a
steering group, task specialization/delegation and an integrated information system supporting the entire chain of
care (Figure 1).
The WICM entails explicit attention to the potential
needs of informal caregivers and recognizes the roles of
these individuals in the care process. The involvement of
the informal caregiver starts after the patient has been
screened for frailty using the Groningen Frailty Indicator
(GFI) [29]. After being identified as frail, patients are visited by a case manager who performs a comprehensive
assessment of needs using an evidence-based instrument.
In this phase, the informal caregiver’s needs for support
and guidance are also identified. The case manager determines the care goals in consultation with the care recipient and the informal caregiver, after which a care plan is
formulated. Consequently, the plan is discussed, refined
and approved in a multidisciplinary meeting. The general
practitioner (GP) contacts the care recipient and informal
caregiver to provide the opportunity for any last

Janse et al. BMC Geriatrics 2014, 14:58
http://www.biomedcentral.com/1471-2318/14/58

Page 3 of 12

Multidisciplinary
meetings and
consultations

Other
professionals/sectors:

Multidisciplinary
care plan

Mental health
Paramedical
Cure
Care
Welfare
Housing

Case management
Treatment

Assessment (EasyCare) GFI >=4

Proactive screening (GFI)

Frail elderly
GP practice (single entry-point)
Geriatric specialization of GP
Geriatric nurse practitioner (single)
Second-line geriatric nurse
practioner (multiple)

(+ informal caregiver)

Multidisciplinary protocols
Integrated information
system
Formalized steering group
Task specialization and
delegation

Figure 1 The Walcheren integrated care model.

adjustments. A case manager implements the care plan
and coordinates care delivery. Periodic evaluations of the
care plan ensure adequate monitoring of the needs of the
care recipient and the informal caregiver.
Available services for informal caregivers normally include respite care services aimed at temporary relief, as
well as psychosocial interventions, such as education
and training or (group) counseling. In the WICM, the
case manager provides the informal caregiver with relevant information, advice and suggestions regarding available services based on the caregiver’s specific needs. The
case manager functions as a link to all relevant organizations and professionals and if needed, the informal
caregiver is brought into contact with them. Case
managers may also provide practical advice (e.g., how
to make certain care tasks less burdensome) or emotional support.

Methods
Study design and participants

The study had a quasi-experimental design included before/after measurements and a control group. A baseline
measurement (T0) was performed prior to the intervention; the follow-up measurement (T1) was performed
twelve months after T0. The study protocol (protocol
number MEC-2013-058) was reviewed by the medical ethics committee of the Erasmus Medical Centre Rotterdam,
the Netherlands. They waived further examination as the
Medical Research Involving Subjects Act did not apply.
Eight GP practices in the Walcheren region participated in this study as intervention practice or control
practice. Frail older patients and their informal caregivers were recruited as participants through these

practices. Both control and experimental practices provided the researchers with the names and contact information of patients that were 75+ years of age. These
patients were mailed an information leaflet, the screening questionnaire (GFI) and an informed consent. Upon
return, frailty scores were computed (GFI score of 4+)
[29]. Inclusion followed if patients did not meet the exclusion criteria of being terminally ill and living in a
nursing home. Subsequently, their informal caregivers
were recruited by asking the included frail older patients
whether they received informal care and, if so, from
whom. It was explained to patients that informal care involves all non-professional and unpaid assistance provided by partners, family or close friends and neighbors.
The informal caregivers were then mailed an information leaflet and informed consent, which they were asked
to fill out and return.
Of the 8 participating GP practices, 3 practices (6 GPs)
provided care according to the WICM and constituted the
experimental group. The remaining 5 practices (5 GPs)
continued to provide care as usual and thus constituted
the control group. Care as usual for the frail elderly can be
described as reactive, as GPs are usually consulted at the
patient’s initiative. As gatekeepers, GPs refer frail elderly
patients to both care and curative services in the secondary and tertiary echelons [30]. Care as usual does
not include case management or formal multidisciplinary collaboration.
Data collection

The questionnaire [see Additional file 1] was developed
as part of a large-scale national program initiated by the
Ministry of Health, Welfare and Sports [31]. With a
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budget of 80 million euros, This National Care for the
Elderly Program (NPO) aims to improve care for the
elderly by initiating interventions and providing platforms
for the dissemination of study results. All interventions
operating within the NPO-program use the questionnaire,
thereby ensuring optimal data-sharing [32]. Data were collected by trained interviewers who visited participating patients at home. If the informal caregiver was present, the
data were collected in a face-to-face interview. If not,
questionnaires were sent by mail to the informal caregiver’s home address. All interviewers had previously
worked in elderly care and lived in the region.
Outcome measures

No hierarchical division of outcome measures into primary and secondary outcomes was made in the current
study. Perceived health was measured using 2 items
from the RAND-36 [33]. On the first item, the respondent indicates his or her current perceived health on a 5point Likert scale ranging from 1 (poor) to 5 (excellent).
On the second item, the respondent indicates the changes
in perceived health in comparison to 12 months ago on a
5-point Likert scale ranging from 1 (a lot worse) to 5
(a lot better).
Objective burden was measured with the short form of
the ‘Objective Burden of Informal Care Instrument’ [34].
This instrument operationalizes objective burden as the
amount of time spent and the nature of care tasks. Thus,
respondents indicate the nature of performed tasks
(household, personal care and instrumental care tasks)
and the amount of time spent on each category of tasks
during the week of measurement. In addition, respondents indicate whether other informal caregivers provide
assistance and if so, what their time investments are.
Subjective burden was measured with the CarerQoL
[35], the Process Utility (PU) Scale [36] and the SelfRated Burden (SRB) Scale [37]. While all 3 instruments
aim to measure subjective burden, their approaches differ and thus these instruments are considered to be
complementary to each other. The CarerQoL describes
the caregiver’s situation in terms of both positive and
negative aspects of informal care, thereby providing a
balanced measure of subjective burden. Negative aspects
are the experience of problems in physical health, mental
health, financial situation, relationships and in combining care tasks with personal activities. Positive aspects
are the experience of support from others and feelings of
fulfillment. Respondents indicate the degree to which each
aspect is applicable to their current situation (response
categories: none/some/a lot). A weighted sum score
(0–100) describes the specific caregiver’s situation, in
which a higher sum score indicates a more favorable situation. In addition, the CarerQoL includes a visual analog
scale (VAS) that provides an indication of the current
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general happiness ranging from 0 (completely unhappy) to
10 (completely happy). The VAS for process utility (PU)
provides a measure for the respondent’s happiness derived
from caregiving. Respondents indicate their degree of happiness ranging from 0 (completely unhappy) to 10 (completely happy) with a hypothetical scenario in which all
care tasks are assumed by a professional caregiver. The
final measure for subjective burden is the SRB, a VAS ranging from 0 (not at all burdensome) to 10 (way too burdensome), indicating the degree to which informal care is
experienced as burdening.
Quality of life was measured using Cantril’s SelfAnchoring Ladder [38]. The respondents rate their
current quality of life on a scale from 0 to 10. Two additional items were used to assess quality of life and
changes in quality of life in comparison with 12 months
ago. These items were based on the items on perceived
health from the RAND-36 [33]. Just as the items for perceived health, respondents indicate their current quality
of life on a 5-point Likert scale ranging from 1 (poor) to
5 (excellent) and the changes in quality of life in comparison to 12 months ago on a 5-point Likert scale ranging from 1 (a lot worse) to 5 (a lot better).
Control variables

Literature indicates that being female, being older, having a lower level of education, having a low income, the
relationship to the care-recipient (child versus spouse),
co-residence with the care recipient, being employed
and providing informal care for a longer duration of
time increases the informal caregiver’s burden [1,39-41].
Thus these factors served as control variables in the
current study. The level of education was assessed using
Verhage’s categorization [42]. Income was assessed relative to the average income in the Netherlands in 2010
(33,500 €) on a five-point scale from 1 (much less than
33,500 €) to 3 (approximately 33,500 €) to 5 (much more
than 33,500 €).
Analysis
Transformations

A number of outcome measures required transformations prior to analysis. The items for perceived health
(RAND-36) and the items for quality of life (based on
the RAND-36 items) were reversely recoded so that a
higher score signified better health and quality of life. As
specified in the RAND-36 manual [33], the 5-point
Likert scale was converted into a 100-point scale. As for
the CarerQoL [35], the negative dimensions were assigned
the values 0 (a lot), 1 (some) and 2 (none); the positive dimensions were assigned the values 0 (none), 1 (some) and
2 (a lot), so that high scores signified higher well-being.
Process utility was derived through the computation of a
difference score between the CarerQoL-VAS (happiness
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now) and the PU-VAS (happiness if care tasks are taken
over a by professional) resulting in a score ranging
from −10 to 10. In addition, to enable the inclusion of
the control variables income and education in further
analyses, these variables were transformed into dichotomous variables (with values ‘low’ and ‘high’) by creating groups of approximately equal size.
Within- and between group analyses

Mean scores were computed for all outcome measures
and were subsequently analyzed using t-tests, thus providing a description of the scores of the groups at T0 and T1.
Specifically, within-group changes between T0 and T1
were determined using a paired t-test, McNemar’s test or
Wilcoxon’s signed rank test. To compare scores between
groups, difference scores were computed for all outcome
measures, which were then analyzed using independent ttests and chi-square tests (or Fisher’s exact test). Significant effects indicate that changes in scores between T0
and T1 differ substantially between groups.
Regression analyses

To further investigate the contribution of the intervention to the observed differences in scores between
groups, regression analyses were performed. Linear regression analyses were used for the outcome variables
perceived health, subjective burden, quality of life and
amount of time spent, while logistic regression analyses
were performed on the binary variables related to objective burden i.e., informal caregivers performing household tasks, personal care tasks and instrumental care
tasks. Regression analyses consisted of 3 consecutive
models containing the baseline scores of the specific outcome variable (Model 1), control variables age, gender, income level, education level, co-residence, employment,
having a life partner and the duration of caregiving in
months (Model 2) and the intervention (Model 3). As the
regression analyses aimed to assess the contribution of the
intervention, controlling for baseline scores and control
variables, only the output of Model 3 (coefficients and significance) is reported in this paper.
Models and effects of the WICM were considered significant if p < 0.05. However, as the definitive study sample was relatively small, p-values of < 0.1 were also
reported [43]. Additionally, to determine the degree of
multicollinearity between control variables, the values of
tolerance (< 0.2) and the variance inflation factor (> 10)
were checked [44]. This revealed that multicollinearity
indeed existed between the variables ‘relationship to care
recipient’ (child versus spouse) and ‘co-residence with
the care recipient’. Consequently, it was decided to drop
the variable that explained the least amount of variance
i.e., the variable ‘relationship to care recipient’.
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Results
At T0, a total of 377 patients were included as a participant in the WICM (Table 1). The majority of patients was
female, had an average age of 82 years and an average
frailty score (GFI) of around 6. Most patients did not have
a partner (anymore) and most lived independently. Comparison of the care recipient characteristic between groups
revealed that the percentage of female care recipients was
significantly higher in the experimental group than in the
control group. In addition, the experimental group consisted of significantly more care recipients with assisted
living arrangements or that lived in a nursing home.
Of the total of 377 care recipients, 262 indicated to
receive care from an informal caregiver. However, due
to a loss to follow-up (N = 103), this number had reduced to a total of 159 at T1. The majority of these
losses to follow-up were due to informal caregivers not
responding after the initial contact (N = 53/103).
Others were unwilling to continue to participate in the
study (N = 16/103) or felt the definition of informal
caregivers did not apply to them (N = 15/103). Some of
these informal caregivers indicated that their care tasks
had been taken over by formal caregivers since the
baseline measurement, while others considered their
caregiver role as their duty rather than deserving of a
distinctive label. Finally, a number of losses to followup were the result of the progressive inability or death
of the care recipient (N = 19/103). The definitive study
population of informal caregivers consisted of all respondents of which data were available for both T0 and T1.
This amounted to 83 informal caregivers in the experimental group and 76 informal caregivers in the control group.
Subsequent comparison between groups on control variables and baseline scores on all variables showed that informal caregivers in both groups were equal except on the
variable age. Specifically, the mean age of informal caregivers in the control group was significantly higher than
the mean age of informal caregivers in the experimental
group. In general, the age of informal caregivers in the
study population was 63 years. A large majority was female, and most had a life partner. In addition, most had a
low educational level and a low income. Sons and daughters (in law) constituted the largest group of informal
caregivers, followed by partners. Half of the informal caregivers in the experimental group and nearly 40% in the
control group were employed during the study period.
The average duration of caregiving in both groups was approximately 8 years. Around one-third of informal caregivers in both groups co-resided with the care recipient.
Within-group and between-groups differences
Perceived health

While both the experimental and the control group
showed a decline in perceived health between T0 and
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Table 1 Characteristics of care recipients and caregivers and loss to follow-up
Characteristics of care recipients
Background variables

Experimental group (N=184)

Control group (N=193)

Total (N=377)

Frailty (GFI score)

6.0 (2.0)

5.8 (1.8)

5.9

Female*

70%

60%

65%

Age

81.8 (SD: 4.7)

82.3 (SD: 5.3)

82

Partner (married or co-residing)

37%

42%

39%

Single (or widowed)

63%

58%

61%

Independent living

72%

82%

77%

Assisted living/nursing home*

28%

18%

23%

Receiving informal care

144 (78.3%)

118 (61.1%)

262 (69.5%)

Caregiver loss to follow-up

61

42

103 (39.3%)

Caregivers participating

83

76

159

Characteristics of informal caregivers
Background variables

Experimental group (N=83)

Control group (N=76)

Total (N=159)

Female

71.0%

75.0%

73%

Age*

60.7 (SD: 12.2)

65.6 (SD: 11.2)

63.2

Co-residing with care recipient

28.9%

40.8%

34.9%

Partner

26.5%

36.8%

31.6%

Son/daughter

68.7%

51.3%

60.0%

Other (e.g. neighbor, friend)

4.8%

11.9%

8.4%

Low education

65.4%

66.2%

65.8%

High education

34.6%

33.8%

34.2%

Low income

58.0%

65.8%

61.9%

High income

42.0%

34.2%

76.2%

Relationship to care recipient:

Having life partner

89.0%

88.2%

88.6%

Employed (yes)

50.0%

38.4%

44.2%

Duration (in months)

92.8 (SD: 93.8)

97.3 (SD: 115.7)

95.1

*p < 0.05.

T1, only the decline in the control group was significant
(p = 0.007). Subsequent analysis of difference scores
showed a moderately significant difference between
groups (p = 0.087) (Table 2).
Subjective burden

Measures used to assess the effects of the intervention
on subjective burden were the CarerQoL sum score and
VAS, Process Utility (PU) and the Self-Rated Burden
Scale (SRB). Although these measures yielded somewhat
mixed scores, overall, results were more favorable for
the experimental group. The experimental group showed
a significant improvement of CarerQoL sum scores between T0 and T1 (p = 0.008), while the control group
showed a slight (non-significant) reduction of CarerQoL
sum scores. Both groups showed reductions in CarerQoLVAS scores between T0 and T1, although the reduction
was only significant for the control group (p = 0.008). PU

scores did not change between T0 and T1 for the experimental group, while the control group showed a moderately significant reduction of PU scores (p = 0.071). Both
the experimental group (p = 0.057) as the control group
(p = 0.072) showed moderately significant increases in
SRB score between T0 and T1. Comparison of the
within-group differences over time revealed a significant difference between groups for the CarerQoL sum
score (p = 0.033) and a moderately significant difference
between groups for the CarerQoL-VAS (p = 0.060).
Objective burden

Objective burden constituted the number of hours that
informal caregivers spent on care and the categories of
care tasks. The number of hours spent on household
tasks increased in both groups between T0 and T1.
However, only the increase in the control group was
moderately significant (p = 0.084). Similarly, both groups
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Table 2 Within-group and between-group differences in mean scores at T0 and T1
Outcome variables

Experimental group

Control group

Between-groups comparison

T1

Δ T0

T1

Δ T0

Δ

Perceived health (0–100)

46.91

−1.23

44.00

−6.33*

#

Perceived change in health (0–100)

46.30

−2.16

46.00

−2.00

-

CarerQoL sum score (0–100)

84.93#

3.88*

80.73

−0.55

*

CarerQoL-VAS (0–10)

7.16

−0.07

6.97

−0.49*

#

Process Utility (−10-10)

2.59

−0.09

2.38

−0.71#

-

Self -Rated Burden (SRB) Scale (0–10)

3.97

0.54#

3.95

0.63#

-

% of caregivers performing household tasks

87.2%

7.7%

76.7%

−1.4%

-

% of caregivers performing personal care tasks

30.5%

4.9%

41.3%

14.6%*

-

% of caregivers performing instrumental care tasks

79.3%

−4.8%

69.7%

−6.6%

-

% reporting other informal caregivers

45.0%

6.2%

34.2%

4.1%

-

Hours spent per week on household tasks

7.25

1.46

8.93

2.44#

-

Hours spent per week on personal care tasks

1.86

0.76#

2.17

0.50

-

Hours spent per week on instrumental care tasks

2.51

0.46

1.79

−0.43

-

Total hours spent per week

11.15

2.44#

12.53

2.25

-

Total hours spent per week (incl. other caregivers)

13.25

3.14*

13.03

1.57

-

Quality of life (0–100)

55.63

−1.87

54.67

−5.67*

-

Change in quality of life (0–100)

48.15

−4.63#

46.33

−4.67#

-

Rating of quality of life (0–10)

7.35

−0.04

7.37

−0.29*

-

Perceived health

Subjective burden

Objective burden

Quality of life

#p < 0.10; *p < 0.05; **p < 0.01; ***p = 0.000; “-“= no significance; Δ T0 = difference between T1 and T0; Δ = difference between control and experimental groups.

showed an increase in the number of hours spent on
personal care tasks, although the increase was only moderately significant for the experimental group (p = 0.094).
Both groups showed no significant changes in the hours
spent on instrumental care tasks. The total time investment also increased significantly for the experimental
group, both including additional informal caregivers
(p = 0.045) and excluding additional informal caregivers
(p = 0.067). The control group showed a significant and
substantial increase between T0 and T1 in the percentage
of caregivers performing personal care tasks (p = 0.013).
However, none of these changes over time within the
groups resulted in significant differences between groups.
Quality of life

While the control group showed decreased scores on all
3 items for quality of life between T0 and T1, the experimental group showed a decreased score on 1 item only.
Specifically, the control group showed reductions in perceived quality of life (p = 0.023), adverse changes in
quality of life (p = 0.080) and in overall ratings of quality
of life (p = 0.032). The experimental group only showed
a moderately significant adverse change in quality of life

(p = 0.071). No significant differences between groups
were observed on these items.
Regression analysis

The WICM resulted in a significant reduction of subjective burden (p = 0.053) as measured with the CarerQoL sum score. In addition, logistic regression analyses
showed that the WICM significantly increased the likelihood of informal caregiver’s performing household tasks
(p = 0.048). The intervention showed no effects on the
outcomes perceived health and general quality of life
(Table 3).
Baseline scores were the dominant predictors for all
outcomes, followed by co-residence and gender. Coresidence negatively affected perceived health, general
quality of life, subjective burden (CarerQoL sum score
and VAS) while it increased the amount of hours spent
on household tasks. Additionally, co-residence resulted in
increased likelihood of informal caregivers performing
personal care tasks. Female caregivers experienced higher
subjective burden (as measured by CarerQoL sum scores
and SRB scores) and were more likely to perform instrumental care tasks than male caregivers. Additionally,
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Table 3 Regression/logistic regression analyses with baseline scores, Control Variables and the Intervention as
Predictors
Outcome Variables

Independent variables
T0

Gender Age

Co-residence Employment Partner Education Income Duration WICM

0.673***

−0.134# −0.73

−0.190#

Perceived health
Perceived health (0–100)

Perceived change in health (0–100) 0.148#

−0.102

0.059

−0.112

0.061

−0.036

−0.226* −0.092 −0.396**

−0.181#

0.008

−0.005

0.084

−0.216** −0.043

0.079

Subjective burden
CarerQoL sum score (0–100)

0.571***

−0.219* 0.144

−0.261*

−0.053

−0.090

−0.135#

−0.003

−0.042

0.132#

CarerQoL-VAS (0–10)

0.562***

0.013

0.108

−0.216#

0.034

0.052

0.012

−0.066

0.045

0.096

Process Utility (PU) (−10-10)

0.605***

−0.067

−0.034 −0.135

−0.069

0.018

−0.031

−0.076

0.222*

0.041

0.288**

0.151

0.069

0.118

0.119

0.021

0.059

0.017

0.052

Self-Rated Burden (SRB) Scale (0–10) 0.373***
Objective burden
Caregivers performing household
tasks (log)

8.795***

3.345

1.088

0.157

1.311

0.129

1.313

0.200*

1.000

3.590*

Caregivers performing personal
care tasks (log)

10.357*** 2.458

1.023

5.829*

1.493

1.045

2.164

0.654

1.000

0.666

Caregivers performing instrumental 12.825*** 4.785*
care tasks (log)

0.964

1.433

0.444

2.560

0.782

2.133

1.003

1.281

Additional informal caregivers (log) 9.929***

1.040

1.171

0.157*

1.608

0.379

2.314#

0.980

0.998

1.171

Hours spent on household tasks

0.457***

0.009

0.064

0.278*

−0.026

−0.166* 0.058

−0.060

−0.192** 0.020

Hours spent on personal care tasks 0.569***

0.007

0.049

0.188

−0.006

0.050

0.007

0.004

−0.022

0.009

Hours spent on instrumental care
tasks

-

-

-

-

-

-

-

-

-

-

Total hours spent

0.577***

0.032

0.132

0.146

−0.003

−0.101

0.033

−0.024

−0.137*

0.071

Total hours spent + other
caregivers

0.585***

0.041

0.108

0.166

0.042

−0.084

0.087

−0.042

−0.118

0.107

Quality of life
Quality of life (0–100)

0.361***

−0.161# −0.041 −0.421**

−0.096

0.106

−0.034

0.056

−0.013

−0.046

Change in quality of life (0–100)

-

-

-

-

-

-

-

-

-

-

Rating of quality of life (0–100)

0.318***

0.097

0.136

−0.320*

−0.010

0.037

−0.007

0.155#

−0.001

0.059

#p < 0.10; *p < 0.05; **p < 0.01; ***p = 0.000 (significant coefficients/Exp(B) shown in bold ); (log) = logistic regression analyses; WICM = Walcheren Integrated
Care Model.
Note: Positive Beta values signify better scores for all outcomes with a 0–10 or 0–100 range, except for the outcome Self-Rated Burden (SRB); for SRB, positive Beta
values signify increased experienced burden.

female caregivers perceived their health and general quality of life to be poorer than male caregivers. The longer informal caregivers provided care, the poorer they perceived
their health to be. Conversely, longer periods of caregiving
reduced the amount of hours spent on household tasks
and increased the process utility of caregiving. A higher
income enhanced the general quality of life ratings and increased the likelihood of caregivers performing household
tasks. A higher education increased the amount of hours
spent by other informal caregivers and increased the subjective burden (CarerQoL sum score). Having a life partner reduced the number of hours spent on household
tasks and the number of hours spent by other informal
caregivers. Being employed resulted in more hours spent
by other informal caregivers and poorer perceived health.
The regression models for instrumental care tasks and

changes in quality of life were not significant. Additional
file 2 summarizes the significance and the contribution to
the explained variance of each regression model. This
overview confirms that Model 1 (baseline scores) explained the greatest proportion of the variance, followed
by Model 2 (control variables). Model 3 (the intervention)
contributed relatively little to the explained variance.

Discussion
This study explored the effect of the WICM on the perceived health, objective burden, subjective burden and
the general quality of life of informal caregivers of frail
elderly patients. Our results show that the WICM reduced the subjective burden of informal caregivers. In
addition, the likelihood of informal caregivers assisting
with household tasks increased as a result of the WICM.
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The reduction of subjective burden that was observed
in this study was measured with the CarerQoL, an instrument that describes the caregiver’s situation in 7
common dimensions of informal care provision. Thus,
this positive outcome indicates that informal caregivers
experienced fewer problems and more support and satisfaction as a result of the intervention. Certain components of the WICM may have contributed to this
positive outcome, such as the proactive character, the
needs assessment, explicit attention to the support of informal caregivers and periodic monitoring. Etters et al.
[45] concluded that prevention, early detection and periodic screening are effective in identifying informal caregivers at risk of being overburdened. Similarly, Sörensen
et al. [46] emphasized the importance of targeting unmet
needs and providing opportunities for respite care. In
addition, others have emphasized that the dynamic
needs of the informal caregivers of the frail elderly require regular monitoring [47,48]. Although the current
study suggests that these components have contributed
to the improvements in the informal caregiver’s situation, they may have asserted their effect independently
or interdependently and thus causality cannot be determined [49]. Alternative explanations may be provided by
the possibility of improved patient outcomes and improved relationships between the patient and the informal caregiver. An abundance of evidence exists of the
beneficial effects of integrated care on the elderly patient’s
physical abilities, functional abilities and well-being [50].
There is also evidence that such improvements can result in less intensive and exhausting informal care tasks,
thereby reducing the informal caregiver’s distress [51,52].
In the context of improved relationships, Schultz and
Martire [40] noted that informal caregiving occurs by definition in a social context and that informal caregiver outcomes cannot be viewed separately from the relationship
with the care recipient. A reciprocal negative affect between spousal care recipients and informal caregivers has
been previously described [53,54], suggesting an association between the quality of the relationship and outcomes for caregivers.
A second finding of this study was that although the
WICM did not affect the time investments of informal
caregivers, it did increase the likelihood of informal caregivers assuming household tasks. Although changes in
tasks were considered as possible outcome of the
WICM, the direction of such changes was unclear. As
described in the background section of this paper, this
may have been the outcome of changes in the division of
tasks between professionals and informal caregivers
[18,19]. The emphasis on the informal caregiver’s participation in care planning and provision might have resulted in a ‘negotiation process’ between the case
manager and the caregiver, through which the latter may
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have become more aware of his or her role in the care
process. Perhaps this has prompted informal caregivers
to take up those tasks that can easily be performed by
non-professionals, such as household tasks. Alternatively, it has been suggested that the care recipient’s
health status affects the nature of informal care tasks
[55]. It can thus be argued that the shift towards household tasks observed in the current study may have been
the result of changes in the degree of impairment of the
care recipient.
The finding that the time investments were not affected by the WICM is consistent with the findings of
previous research [11,20], although other studies suggest
that integrated care increases time investments of informal
caregivers [17,27]. Weuve et al. [11] provided an explanation, suggesting that certain intervention components
(e.g. case management, training or consultation) may
increase the competence of informal caregivers, thereby
buffering the potential increase in time investment.
No effect was found on the perceived health of the informal caregivers. This observation might be explained
by the relative stability of self-rated health over time
[56]. A study period of 12 months may be too short to
observe meaningful changes in perceived health. Similarly, no effects were found on the general quality of life.
This result is somewhat unexpected as previous studies
have demonstrated the existence of an association between subjective burden and quality of life of informal
caregivers [7,8,39]. The failure of the current study to
observe such an association may have been the result of
the use of non-validated measures for quality of life.
Overall, it can be argued that the effects of the WICM
on informal caregivers are promising but modest. Several factors may have somehow inhibited the effectiveness of the intervention. First, the majority of informal
caregivers did not co-reside with the care recipients. Perhaps these informal caregivers were less affected by the
intervention, which would mitigate its effectiveness. It
has been argued that integrated care interventions aimed
at the frail elderly may be less appropriate for certain
subgroups of informal caregivers, such as those who do
not live with the care recipient [48]. If so, integrated care
interventions that allow a more flexible approach to informal caregivers could be more effective, for instance
by applying different strategies for different subgroups.
Second, it is possible that the modest results of the
current study are related to a suboptimal implementation of the intervention which could have resulted in a
limited exposure of the target populations to the intervention [57]. It can be argued that the evaluation period
of 12 months used in this study may have been too short
for the intervention to reach its full potential. If so,
stronger effects can be expected if longer evaluation periods are used as the likelihood of interventions affecting
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informal caregivers increases [58]. Some rationale for
such long-term effects is provided by the results of the
within- and between-group analyses. The observed deteriorations in perceived health and happiness (CarerQoL-VAS) were larger in the control group than in the
experimental group, which resulted in significant betweengroup differences. While the regression analyses showed
that the intervention did not contribute to these group differences over a 12-month period, perhaps the contribution
of the intervention might increase over a longer period of
time. Specifically, it provides some basis for the hypothesis
that integrated care interventions such as the WICM may
protect informal caregivers against the natural decline in
health and well-being that is associated with providing care
in the context of the progressive trajectory of frailty. However, identifying such long-term effects requires a control
group that remains intact over an extended period. This
might prove to be difficult as over time the control group
might become ‘contaminated’ when certain elements of integrated care are adopted into the control condition.
Limitations

The use of non-validated items for general quality of life
is a limitation of this study. However, the questionnaire
was developed by an expert group, which considerably
enhanced its face validity. The relatively low proportion
of variance that was explained by the intervention constitutes another limitation. This is especially relevant in
light of the moderate significance of the effect that was
observed in this study and thus, this result must be
interpreted with caution. Another limitation is the relatively low contribution of the control variables to the explained variance, suggesting that additional variables
need to be taken into account. For instance, the degree
of frailty and the nature of disability of the care recipients might be of influence [40]. All patients in the
current study were identified as frail based on their
frailty scores and were thus considered to be fairly similar in terms of their disabilities. However, as frailty
scores showed some variation in the patient group, they
have asserted influence on the outcomes. While the
current study only used caregiver characteristics as control variables, including frailty scores as a control variable might have yielded more robust regression models.
Additionally, dysfunctional family relations, personality
traits of the informal caregiver or preexisting medical
conditions have been proposed as mediating factors [46].
Another limitation is the relatively large loss to followup, which increases the risk of selection bias and
threatens the generalizability of the study results. These
substantial losses justify a post-hoc analysis of the nonresponse group to determine their characteristics. However, as around 50% of losses occurred prior to baseline
measurement, the data needed to assess the effect of the
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loss to follow-up were not available. Nonetheless, it is
conceivable that the individuals that dropped out of the
study were actually the most burdened and in greatest
need of a supportive intervention [48]. A final limitation
of this study is the large number of statistical tests that
were performed without applying corrections for multiple comparisons.
Recommendations

Future research is recommended to focus on matching
intervention components to informal caregiver outcomes. Research should also focus on the associations
between improvements in the abilities of the elderly, the
quality of the relationship and the outcomes for informal
caregivers in integrated care interventions. Future research is recommended to investigate which aspects of
integrated care interventions lead to specific shifts in
tasks, especially the shift toward household tasks as observed in this study. Furthermore, the effect of integrated
care on the time investment of informal caregivers requires further investigation. Future studies should consider using evaluation periods longer than 12 months to
increase the likelihood of observing more robust effects. A
longer time-frame would provide more opportunity to
allow a start-up period for an optimal implementation of
the intervention, in which all actors can become accustomed to new working arrangements. Finally, integrated
care interventions aiming at both the frail elderly and
their informal caregivers may be more effective when
differentiation in the approach of subgroups can be
made, particularly in regard to co-residing and non-coresiding informal caregivers.
Study strengths

Very few studies have specifically aimed to evaluate the
effects of an integrated care intervention on informal
caregivers. This study aimed to fill this gap by using a
sound study design, a broad range of control variables,
outcome variables and several validated instruments.

Conclusions
Our main conclusion is that the WICM reduced the
subjective burden by improving the situation of the informal caregivers and increased the likelihood of informal caregivers assisting with household tasks. Our
results indicate that integrated care interventions can
benefit informal caregivers. In addition, this study shows
that time investments of informal caregivers do not necessarily increase as a result of integrated care. We believe that this finding should be interpreted as a positive
outcome. Integrated care has been shown to benefit the
frail elderly, to improve the quality of care and to reduce
costs. This study indicates that these outcomes can be
achieved while reducing the subjective burden and
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retaining the level of commitment of informal caregivers.
Given the increasing pressure on informal caregivers of
the frail elderly, it is vital to find effective means to support these individuals. Our findings indicate that integrated care can be a viable approach to do so.
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