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Abstract: One of the primary objectives of health systems is to provide a fair system by providing
a comprehensive and holistic approach to caregiving rather than focusing on a single aspect of a
person’s care needs. This approach is often embodied by using standardized care assessments across
health and social care settings. These assessments are completed by professional assessors and yield
vital information regarding a person’s health or contextual characteristics (e.g., civic engagement,
psychosocial wellbeing, environmental characteristics, informal care). However, these scores may be
subject to bias that endangers the fairness of the health system. In this study, we investigate to what
extent socio-economic and psychological indicators and assessor-related indicators are associated
with BelRAI Screener care assessment scores amongst 743 community-dwelling adults nested within
92 assessors in Flanders, Belgium. Findings indicate that there is significant variance in scores at the
assessor-level. Socio-psychological characteristics of clients are associated with scores: being fluent
in Dutch and providing informal care are associated with low care dependency, while living with
children, feelings of depression, and the presence of an informal caregiver during assessment are
associated with high care dependency. We discuss the importance of rigorous assessor training and
the potential for socio-psychological factors to contribute to the allocation of welfare benefits in light
of the Flemish home care system’s potential (lack of) fairness.

Keywords: community-dwelling adults; home care; BeIRAI; contextual factors; assessor bias; Bel-
gium; healthcare services

1. Introduction

A steady increase in the prevalence of complex and often chronic care needs of people
living at home in Flanders (the Dutch-speaking region of Belgium) confronts care providers
and policymakers with important challenges [1-5]. Persons with complex care needs are
often characterized by

1. acombination of comorbidities,
2. mental health challenges and/or
3. social vulnerability [6,7].

Gaining insight into the relationship between these three aspects across time, insti-
tutions, and regions supports the different stakeholders that are embedded in specific
health systems in making informed decisions about how to address the complexities of
maintaining quality and continuity of care [8].

Health systems have three independent objectives.

e  The primary objective is to improve health or prevent further decline (health).
e  Second, they aim to provide a fair system of financial contribution (financial fairness).
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e  The third and final goal of health systems is to be responsive towards people’s expec-
tations regarding dignity, autonomy and confidentiality of information (responsive-
ness) [9,10].

These three objectives collectively contribute to the fairness of a health system. Fairness
means that the system responds equally well to everyone, without discrimination or
differences in how people are treated [9].

1.1. Standardized and Comprehensive Care Assessments

One way in which a health system can meet the goal of fairness is by using standard-
ized care assessments across health and social care settings. Care assessment scores can
inform and improve care providers’ practice. For instance, re-assessment scores during
and after an intervention can provide care providers with valuable information on the
effectiveness of treatments and can facilitate comparisons with other clients who have
complex and often chronic care needs [11]. Analysing the quality of data is important for
all users of assessments and their output [12,13]. Examining to what extent care assessment
scores vary between assessors is crucial to get an idea of potential assessor-related bias
in the data. Furthermore, it is important to get a clear idea of which socio-psychological
factors are associated with assessment scores to provide users of the data with reliable
information about the socio-economic and socio-psychological context in which the person
is living. This information may also serve to better train assessors and develop effective
and fair care policies.

1.2. Threats to a ‘Fair Health System’
1.2.1. Fragmentation in the Assessment of Care Needs

Even though a comprehensive and holistic approach to caregiving is recommended,
many care providers, interventions and policies focus on one aspect of a person’s complex
care needs [14-18], thus resulting in a fragmented caregiving approach. This approach is
also accompanied by a variety of disease- or population-specific instruments to identify
care needs. The drawbacks to primarily using disease-specific measures are that:

1.  the outcomes across populations are practically impossible to compare given the
many diseases and the fact that a large proportion of people have multimorbidity and
would need several, partly overlapping disease-specific instruments [19], and

2. underlying issues that go beyond the immediate, presumed problem are hard to
detect [20].

Many studies emphasize the importance of the holistic approach that considers “the
dynamic interplay between people and the surrounding social structures of a changing
society” [20-23] (20, p. 689). Overlooking the interplay between people and their socio-
economic context in research and care practices may result in inaccurate or unnecessary
(health) care interventions. Research shows that contextual factors (e.g., socio-economic
conditions, informal care context, et cetera) can elicit a moderating, mediating, independent
or confounding effect on a persons’ (experiences of their) health (status) [22,24-30].

1.2.2. Socio-Economic Determinants at the Client Level and the Care Context

Socio-economic determinants of health at the client level such as housing conditions,
housing tenure and financial situation are unevenly distributed across populations and
play a large role in the creation and maintenance of health inequalities [31,32]. These
determinants affect both communicable and non-communicable diseases, making this a
priority for anyone involved in health policy. The World Health Organization (WHO) has
also highlighted the growing importance of socio-economic health determinants [31-33].
In 2005, they established a commission on the social determinants of health that reviewed
the existing evidence, but also raised the societal debate and recommended policies to
reduce these inequalities [33]. Research has primarily provided evidence on the association
between (access to) health and objective economic inequality. In conjunction with the
objective financial situation, there is, however, also a positive correlation between subjective
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financial well-being and (mental) health outcomes [34]. Also, a language barrier or a
significant degree of illiteracy affects a person’s ability to access and use the necessary
health care services [35,36].

The literature on the impact of providing care for family members on the health of the
family caregivers is varied. We see both negative and positive effects of informal caregiving
on the caregivers” health. Caring for a person with chronic and/or complex care needs
may result in caregiver distress, which in turn can negatively affect their health [37,38].
Nevertheless, research shows that this negative impact can be moderated by positive
aspects of caregiving, such as experiencing the act of caregiving as rewarding [39]. In
contrast to providing care, research also affirms the positive impact of receiving care from
family members on a variety of patients’ physical and mental health outcomes [40,41].

1.2.3. Assessor-Related Bias

Taking a holistic approach is indispensable in maintaining fairness in health systems,
but the care instruments that are used are often completed by assessors (e.g., social workers).
Although they are trained in or have experience with such instruments, this methodology
also potentially endangers fairness, as assessors may complete assessments in different
ways depending on individual or in addition to contextual characteristics, regardless
of training. Thus, while (standardized) instruments can be developed with the goal of
providing a holistic view of a person’s health status, the method of use by the assessors
may endanger this objective.

Assessors frequently use a combination of data collection methods to complete a
standardized (care) assessment. Examples of these methods are direct observations, surveys
and semi-structured interviews. Hyman et al. [42] (p. 20) stated that “in social research, the
measuring instrument is the interviewer”. As mentioned, quantifying care needs through
a standardized assessment process has many advantages. Nevertheless, it is important
to remember that all data collection methods introduce a certain amount of bias in the
data. For example, the observer’s own beliefs will influence what is observed and reported.
Furthermore, the presence of an observer or third party (e.g., family member) during an
assessment can result in changes in the participant’s and assessor’s behavior [43]. Boyd Jr
and Westfall [44] referred to the assessor as “a source of survey measurement error”.

The (perceived) quality of the data is important for all users of the assessment and
its output. When validity and reliability studies do not properly incorporate potential
assessor-related bias in their data, the users can question the data quality. This uncertainty
can, in turn, create a laissez-faire attitude and an incorrect use of the assessment and
output in practice [12,13]. Clustered datasets can help us identify interviewer variation or
within-interviewer correlation. This occurs when the results of different respondents who
are all assessed by the same interviewer are more alike than those of respondents who are
assessed by different interviewers [45].

1.3. Research Questions

In this paper we want to investigate to what extent home care assessment scores are
associated with socio-psychological and assessor-related factors. We use data from care
assessment scores given by social care services in Flanders (Belgium) who are using the
BelRAI Screener. We use data from home care assessments because the potential for bias in
these data is high, given that home care clients often receive care and/or are assessed by
various professionals from different home care organizations. This is unlike, for example,
individuals living in residential care facilities. The exchange of information between these
home care professionals is often lacking, meaning that this is potentially a feeding ground
of assessor- or context-related bias. Social care at home (assistance with groceries, cleaning,
finances, organizing the household and the care for children, et cetera) is a highly accessible
service in Flanders, and acts as a gateway to more specialized care at home and aids
in the allocation of care budgets. By providing hands-on assistance in these practical
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and re-occurring situations, professionals get a deeper understanding of the role of the
environment on the functional status of a person.

This research is relevant in the Flemish context because home care in Flanders, Belgium
is highly accessible, and a large proportion of clients have less complex problems. The
current assessment methods in social care services were not sufficiently standardized or
scientifically validated. Stakeholders such as social care services, patient organizations
and policy makers collaborated to develop a validated short-form instrument to assess the
biomedical aspects of functioning and the problems with activities of daily living, namely
the BelRAI Screener [46,47]. The link between care needs and the socio-psychological
context is becoming increasingly important in the academic literature on this topic and
according to social care service organizations [2,14]. However, policy makers have found it
difficult to translate these insights into a practically applicable instrument in the field. To
address this issue, the relevant stakeholders have closely worked together to develop a new
supplementary assessment that provides a clear overview of a person’s socio-psychological
context: the BelRAI Social Supplement [48,49]. For these reasons, Flanders presents an
ideal region to conduct this study given the recent development of these new instruments
along with the growing attention of both policy makers and experts on the interplay of
biological, psychological and social factors on a person’s care needs. To measure the extent
of fairness of the assessments used in social care, we will use previously collected data to
identify potential confounding factors in the scores.

The research questions are:

1.  To what extent do care assessment scores of community-dwelling adults in Flanders
vary between assessors?

2. How are socio-psychological factors of clients associated with care assessment scores
among community-dwelling adults in Flanders?

3.  To what extent are assessor or assessment characteristics associated with care assess-
ment scores among community-dwelling adults in Flanders?

2. Materials and Methods
2.1. Data Collection

To investigate the association of socio-psychological and assessor-related factors with
assessment scores, BelIRAI Screener (BRS) and BelRAI Social Supplement (BSS) data were
collected among community-dwelling clients of social care services in Flanders, Belgium.
Cross-sectional data were collected in 2019 by professional social workers whose job it is
to (re-)assess care needs of individuals to check their eligibility for care benefits and, if
needed, contact the appropriate care providers.

2.2. Sample

We included persons with chronic (physical and/or mental) diseases or disabilities,
and excluded persons receiving maternity care and/or services for families in precarious
situations. The reason for this is that these groups often require very specific care and
support within a complex social context. We are aware that the current BeIRAI Screener and
the BelRAI Social Supplement cannot capture these very specific care needs. A person with
care needs had to be of legal age (+18 years old), living at home, and be able to give their
consent to be assessed for this study. Informed consent was obtained from all participants.

2.3. Instruments
2.3.1. BelRAI Screener
The BelRAI Screener was developed in collaboration with Flemish stakeholders to
evaluate care needs of adults in home care using five main questions and elaboration
modules, namely:
1. Instrumental Activities of Daily Living (IADL),
2. Activities of Daily Living (ADL),
3. Cognitive problems,
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4.  Psychological problems, and
5. Behavioral problems.

From June 2021 onwards, this BeIRAI Screener has been used by all social care services
in Flanders to get an efficient first assessment of a person’s care needs. It allows for the
calculation of a dependency and care complexity index to determine whether a comprehen-
sive care assessment is necessary. The dependency score also checks a person’s eligibility
for a regional care budget [46]. All items of the BelRAI Screener originate exclusively from
the existing and validated interRAI suite of assessment instruments [47].

2.3.2. BelRAI Social Supplement

The BelRAI Social Supplement is a supplement to the BelRAI Screener and other
interRAI instruments that gathers information on the social context of community-dwelling
adults with care needs. The version of the BelRAI Social Supplement that was used in this
study consisted of 101 items that were categorized into four themes:

1.  Environmental assessment

2. Civic engagement

3. Psychosocial wellbeing; and

4.  Informal care and support [48,49]

2.4. Procedure

One hundred care professionals of organizations providing social care services were
recruited to participate in the study. Six standardized training cycles on the two BelRAI
instruments were organized across Flanders. Each training cycle consisted of a full day
of training and three discussion groups. These discussion groups were organized at
regular intervals after the day of training (approximately one month, three months and five
months). They combined a teaching and feedback moment and participants were expected
to attend at least one of these.

Following a maximum of four training sessions by the researchers, each assessor was
asked to assess 10 clients with a BeIRAI Screener [46] and the newly developed BelRAI
Social Supplement [48] with the aim of variability in client profiles within the criteria
mentioned above. These data were collected as part of a larger evidence-based policy
research project to develop a Social Supplement to existing interRAI instruments “to assess
the social context of community-dwelling adults with care needs” [50].

We programmed the BelRAI Screener and BelRAI Social Supplement instruments in
Qualtrics, a cloud-based survey platform. An anonymous URL-link to the assessments
was made available through a password-protected website with accompanying training
materials. Professional caregivers also received a hard copy of both assessments when the
appropriate hardware was not available to them. The assessors were asked to enter the
information via computer, laptop, smartphone or tablet using a unique identifier. This
identifier allowed us to link the client data to an assessor during data cleaning. Both
assessments were completed during a single home visit by a care professional that received
the appropriate training. Assessors were encouraged to use their own judgement and to
use all sources of information available to complete the BeIRAI instruments. Specifically,
this means all assessors were told to rely on their own observations and to speak with the
person being assessed and their family members and friends (if available) as well.

Approval to conduct this study was obtained from the Social and Societal Ethics
Committee of KU Leuven (file number G-2019 05 1654). All potential participants were
provided with full information about the study. In addition, all persons receiving or
requesting social care services, or their representatives, were required to complete a written
informed consent agreement before the start of the assessment. Refusal did not affect the
care provided to the person.
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2.5. Measures
2.5.1. Dependent Variables

The six scores that were used as dependent variables in this study originated from the
BelRAI Screener assessment. Based upon 41 items of the BelRAI Screener, standardized,
reliable and validated scores can be calculated to determine a person’s functional status
(measured by the interRAI Activities of Daily Living Hierarchy scale (ADLH) and Instru-
mental Activities of Daily Living Performance scale (IADLP) [51]), cognitive functioning
(interRAI Cognitive Performance Scale 2 (CPS2) [52]), and the presence of behavioural prob-
lems (six interRAI items) and psychological problems (five interRAI items) [46]. The total
BelRAI Screener score ranges from 0 to 30, while the scores on each subscale range from 0 to
6, with higher scores denoting greater care needs or behavioural / psychological problems.

2.5.2. Independent Variables

We included four indicators to investigate the association between assessor character-
istics and care assessment scores. Regarding assessors’” socio-demographic characteristics,
we included their gender and the province in which they were active at the time of the study.
We added provinces to ensure that the variation found in care-assessment scores was not
due to the geographical distribution of care professionals across Flanders. We also included
two study-specific indicators:

e the number of assessments that were completed by the assessor and
e the number of contact moments assessors had with trainers and other trainees.

As mentioned, assessors were trained prior to the data collection. They were also able
to have a maximum of four contact moments with the trainers during the data collection.

The client-level indicators are part of the BelRAI Social Supplement assessment. It is
important to emphasize that the responses on these items were not used to calculate the
dependent variables (the BelRAI Screener scores).

A first set of BelRAI Social Supplement indicators included are about environmental
characteristics of clients: the number of adults living with the client (client is included), the
number of underage children living with the client, living situation (owner, renter, other),
and the number of residential issues (sum of disrepair of the home, squalid condition,
inadequate heating or cooling, lack of personal safety and limited access to home/rooms).

For civic engagement, we focus on the client’s communication skills with an indicator
regarding their proficiency in Dutch (the native language of Flanders). To construct this
indicator, we conduct a factor analysis with oblimin rotation on four items about the client’s
ability to understand, speak, read, and write Dutch (0 = not or barely; 5 = (nearly) native
language). The factor analysis reveals a single component with high internal reliability
(Cronbach’s alpha = 0.89; for more information refer to Table A1).

A third type of indicators focus on psychosocial wellbeing: perceived financial situa-
tion (1 = make ends meet with great difficulty through to 6 = make ends meet very easily)
and feelings of depression. For feelings of depression, we conducted a factor analysis with
oblimin rotation on three self-constructed items. These assess whether respondents felt sad,
anxious, and showed little interest in things they usually enjoy (0 = not in the last three
days through to 3 = daily in the last three days). This too revealed a single component with
high internal reliability (Cronbach’s alpha = 0.75; for more information refer to Table A2).

A final set of indicators provides information on informal care:

whether the client received informal care (yes/no),
whether they provide informal care to someone else (yes/no),
whether an informal caregiver was present during the assessment (yes/no).

2.6. Analytic Strategy

The data were analysed using multilevel modelling (MLM) with maximum likelihood
estimation using the PROC MIXED procedure in SAS Version 26 (SAS Institute, Raleigh,
NC, USA) [53]. Only fixed effects are included. A common problem with MLM is that the
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N at the group level is often too low (around 20 to 30 in most studies), resulting in a high
degree of parameter and standard error bias [54]. In order to “detect large structural effects
at the between-level, at least 60 groups are required. To have an acceptable probability
of detecting smaller effects, more than 100 groups are needed” [54] (p. 45). Given that
our client-data were nested within 92 assessors, we were able to find moderate to small
assessor-effects on BelRAI Screener scores.

Firstly, we calculated the intra-class correlation coefficient for each dependent variable
to illustrate how much of the variance of the care scores can be attributed to the assessor-
level [53]. In order to provide an overview of the association of client- and assessor-level
variables with assessment scores, we conducted six different MLMs. In each model, we
swapped out the dependent variables: overall BelRAI Screener score, IADLP, ADLH, CPS2,
psychological problem scores, and behavioral problem scores. This allowed us to show
which—if any—elements of the BelRAI Screener are associated with the BelRAI Social
Supplement indicators. All variables were standardized by z-transformation.

In addition, we conducted a robustness check by removing the indicator regarding
feelings of depression from the analysis, given its large number of missing values (n = 95)
when compared to other study variables. This is likely because assessors were not obliged
to ask these questions and may have opted not to do so in certain cases considering their
sensitive nature. The results of this robustness check are not described, as the results
yielded no differences with the main analyses, but they are shown in Table A3. Another
robustness check was conducted to address concerns of a low number of clients per assessor,
since this may result in biased standard errors of the lower level parameters and might also
lead to failure to find group-level effects. In Table A4, we ran the same multilevel model as
in our main analysis, but only included assessors with at least 10 clients (N; = 558; N; = 54),
the minimum number of clients requested. The results of this robustness check closely
align with those from the main analyses.

Finally, it is important to mention that we were unable to control for some basic
demographic information of participants (e.g., gender, age, educational attainment) as
these data were not collected due to ethical considerations.

3. Results

Our data were collected from December 2018 to December 2019, resulting in a sample
of N; = 743 social care services clients nested in N; = 92 assessors. Eight assessors were
unable to recruit clients to participate in the study. Each social care service client was
assessed during a home visit using a BelRAI Screener and BelRAI Social Supplement.
Although assessors were asked to complete a total of 10 assessments, most of them did
not manage to reach this number, while a few exceeded it. A descriptive overview of the
sample can be found in Table 1, and Pearson correlations between the dependent variables
and key study variables in Table 2.

The results in Table 3 indicate that a sizable share of the variance of the overall BelRAI
Screener score and several of the subscores can be attributed to clustering at the assessor-
level, as illustrated by the intra-class correlation coefficients (ICCs). For each dependent
variable, the ICC is calculated from a null model: only the dependent variable is added,
while no independent variables are included at this point. The highest ICCs are found for
the IADLP and ADLH-scores, for which 17% and 13% of the variance in these scores is due
to variance between assessors, respectively. The overall BeIRAI Screener score and the CPS2
scores are characterized by 11% and 10% ICCs, respectively. The scores for psychological
(6%) and behavioural problems (5%) have the lowest ICCs.
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Table 1. Descriptive overview of client (n = 743) and assessor (1 = 92) indicators.

Frequency Percentage
Clients (n = 743)
Living situation
Owner without loan 343 46.2
Owner with loan 54 7.2
Renter with private owners 149 20.1
Renter social residence 142 19.1
Other 53 7.1
Missing 2 0.3
Provide informal care 127 17.1
Missing 10 1.3
Receive informal care 585 78.7
Missing 3 0.4
Informal caregiver present 374 50.3
Missing 3 0.4
Assessors (n =92)
Gender
Male 10 10.9
Female 82 89.1
Province
Antwerp 19 20.7
East Flanders 23 25.0
Flemish Brabant 4 43
Limburg 19 20.7
West Flanders 21 22.8
Other 6 6.5
Min Max Mean SD
Clients (n = 743)
# residing adults 1 7 1.57 0.73
# residing children 0 5 0.14 0.53
Residential issues 0 5 0.50 0.88
Missing n=9
Dutch proficiency 0 5 423 1.21
Missing n=12
Perceived financial situation 1 6 3.61 1.20
Missing n=10
Feelings of depression 0 3 1.13 1.00
Missing n=295
Assessors (n =92)
Number of assessments 1 20 8.21 3.39

Number of contact moments 1 4 3.13 0.93
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Table 2. Mean scores and Pearson correlations between dependent variables and key study variables.

M (SD) 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.
1. BRS 7.90 (4.30) 1
2. IADLP 341 (1.31) 0.69 ** 1
3. ADLH 1.81 (1.48) 0.56 ** 0.56 ** 1
4. CPS2 1.32 (1.56) 0.75 ** 0.43 ** 0.14 ** 1
5. Psychological problems 0.89 (1.36) 0.52 ** —0.00 —00.05 0.33 ** 1
6. Behavioral problems 047 (1.17) 0.60 ** 0.15** 0.03 0.40 ** 0.40 ** 1
7. Residential issues 0.50 (0.88) 0.11 ** —0.06 0.02 0.02 0.22 ** 0.16 ** 1
8. Dutch proficiency 4.23(1.21) —0.35** —0.26 ** —0.04 —-0.38*  —0.15** —0.26* —0.05 1
9. Perceived financial situation 3.61 (1.20) —0.02 0.11 ** 0.02 0.03 —0.23 ** 0.01 —0.21 ** 0.04 1
10. Feelings of depression 1.13 (1.00) 0.28 ** 0.07 0.07 0.13 ** 0.42 ** 0.16 ** 0.16 ** —0.05 —0.31 ** 1
11. Number of assessments 9.45 (2.52) 0.13 ** 0.11** 0.08 * 0.04 0.11 ** 0.06 0.04 —0.01 —0.07 0.10* 1
12. Number of contact moments 3.20 (0.87) —0.02 0.05 0.04 —0.05 —0.06 —0.04 0.02 0.01 —-0.03 —0.06 0.13 ** 1

Note: ** p < 0.01; * p < 0.05. BRS = BelRAI Screener Score; IADLP = Instrumental Activities of Daily Living Performance scale; ADLH = Activities of Daily Living Hierarchy scale; CPS2 = Cognitive Performance

Scale 2.
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Table 3. Intra-class correlation coefficients of dependent variables in null models.

ICC AIC —2LL

BelRAI Screener score 0.11 2122.3 2118.3
IADLP 0.17 2096.6 2092.6

ADLH 0.13 2110.3 2106.3

CPS2 0.10 2119.2 2115.2
Psychological problems 0.06 2135.3 2131.3
Behavioral problems 0.05 2138.2 2134.2

Note. ICC = intra-class correlation coefficient; AIC = Akaike Information Criterion; —2LL = —2 Log Likelihood.

When we look at the association of client-level and assessor-level variables with care
assessment scores using multilevel modelling (Table 4), a variety of patterns emerged.
When looking at client-level variables, we consider indicators that corresponded to the
four themes of the BelRAI Social Supplement:

1. environmental assessment,

2. civic engagement,

3. psychosocial wellbeing, and

4.  informal care and support [48].

As for environmental characteristics, we observe that the number of adults living with
the client is positively associated with care scores for the BeIRAI Screener overall (b = 0.10,
p <0.05), IADLP (b = 0.16, p < 0.001), and behavioural problem scores (b = 0.07, p < 0.05).
However, the number of children living with the client is negatively associated with scores
for the BelRAI Screener, IADLP, ADLH, and the CPS2. It is unclear whether this latter effect
reflects lower care needs for these individuals or if this is a hidden age effect in the sample,
given that we are unable to control for this factor. While there are no clear effects of an
individual’s living situation on care scores, individuals who owned their residence and
are still paying off their loan tend to receive lower care scores than owners without loans.
Having residential issues is associated with greater psychological (b = 0.10, p < 0.01) and
behavioral problems (b = 0.15, p < 0.001).

Looking at the role of Dutch proficiency, which is used here as a proxy for civic
engagement, the relationship is clear: individuals who are proficient in Dutch receive
consistently lower care scores than those who are less proficient, except for the ADLH—
which is to be expected, as this scale considers strictly physical activities that an individual
can perform. The perceived financial situation, which reflects psychosocial wellbeing, is
associated with lower psychological problem scores only (b = —0.10, p < 0.05). Feelings
of depression are associated with higher CPS2 (b = 0.10, p < 0.01), psychological (b = 0.38,
p < 0.001), and behavioural problem scores (b = 0.10, p < 0.01), along with a higher overall
BelRAI Screener score (b = 0.22, p < 0.001).

Finally, looking at informal care indicators, we find that individuals who receive
informal care have higher IADLP (b = 0.19, p < 0.05) and ADLH (b = 0.21, p < 0.05) scores.
Those who provide informal care receive lower IADLP (b = —0.31, p < 0.01) and ADLH
(b =—24, p <0.05) scores, and a lower overall BeIRAI Screener score (b = —0.19, p < 0.05).
Finally, having an informal caregiver present during the assessment is associated with
higher BelRAI Screener (b = 0.31, p < 0.001), IADLP (b = 0.37, p < 0.001), and CPS2 (b = 0.33,
p < 0.001) scores.

At the assessor-level, we find that the number of assessments conducted is associated
with higher BelRAI Screener (b = 0.11, p < 0.05), IADLP (b = 0.11, p < 0.05), and CPS2
(b=0.08, p < 0.05) scores. The other assessment-level indicators yield few significant
results, from which no clear pattern emerged.



Int. |. Environ. Res. Public Health 2021, 18, 11845

11 of 19

Table 4. Multilevel regression analyses of client- and assessor-level variables on assessment scores.

BRS IADLP ADLH CPS2 Psychological Behaviour
B (se) B (se) B (se) B (se) B (se) B (se)
Intercept —0.21 (0.17) —0.09 (0.19) 0.13 (0.22) —0.48 * (0.19) —0.04 (0.18) —0.17 (0.15)
Individual indicators
Environmental characteristics
Number of adults living with client 0.10 * (0.04) 0.16 *** (0.04) 0.06 (0.04) 0.04 (0.04) —0.01 (0.04) 0.07 * (0.04)
Number of children living with client —0.15 *** (0.03) —0.14 *** (0.04) —0.13 ** (0.04) —0.09 * (0.04) —0.06 (0.04) —0.04 (0.03)
Living situation (ref: owner without loan)
Owner with loan —0.23*(0.12) —0.33*(0.14) —0.34*(0.15) —0.24 (0.13) 0.27 (0.14) —0.05 (0.12)
Renter with private owners 0.04 (0.09) —0.02 (0.10) 0.03 (0.11) 0.14 (0.10) 0.04 (0.10) —0.12 (0.09)
Renter social residence 0.02 (0.09) 0.03 (0.10) —0.17 (0.11) 0.02 (0.10) 0.23* (0.10) —0.08 (0.09)
Other 0.23 (0.15) 0.11 (0.17) 0.19 (0.18) 0.39* (0.16) 0.11 (0.17) —0.14 (0.15)
Residential issues 0.12**(0.03) 0.04 (0.04) 0.08 * (0.04) —0.00 (0.04) 0.10** (0.04) 0.15*** (0.03)
Civicengagement
Dutch proficiency —0.26 *** (0.04) —0.19 *** (0.04) —0.02 (0.04) —0.34 *** (0.04) —0.12 ** (0.04) —0.10 ** (0.04)
Psychosocial wellbeing
Perceived financial situation —0.03 (0.04) 0.06 (0.04) —0.04 (0.05) 0.01 (0.04) —0.10 * (0.04) —0.01 (0.04)
Feelings of depression 0.22 ***(0.03) 0.05 (0.04) 0.04 (0.04) 0.10 ** (0.04) 0.38 *** (0.04) 0.10 ** (0.03)
Informal care indicators
Provide informal care —0.19 * (0.08) —0.31 ** (0.09) —0.24 *(0.10) —0.06 (0.09) 0.04 (0.09) —0.01 (0.08)
Receive informal care 0.14 (0.09) 0.19 * (0.10) 0.21*(0.10) 0.10 (0.09) —0.04 (0.09) —0.08 (0.08)
Informal caregiver present 0.31 ***(0.07) 0.37 *** (0.08) 0.15 (0.09) 0.33 *** (0.08) 0.01 (0.08) 0.07 (0.07)
Assessorindicators
Gender (ref: female)
Male —0.02 (0.13) —0.15 (0.15) —0.13 (0.17) 0.17 (0.15) —0.04 (0.14) 0.08 (0.11)
Number of assessments 0.11* (0.04) 0.11 * (0.05) 0.08 (0.06) 0.04 (0.05) 0.08 * (0.05) 0.04 (0.04)
Number of contact moments 0.02 (0.04) 0.07 (0.05) 0.05 (0.05) —0.01 (0.05) —0.03 (0.04) —0.05 (0.04)
Province (ref: East Flanders)
Antwerp —0.21 (0.12) —0.17 (0.13) —0.45** (0.15) —0.02 (0.13) —0.04 (0.12) 0.06 (0.10)
Flemish Brabant —0.21 (0.22) —0.60* (0.25) —0.32 (0.28) 0.08 (0.25) 0.04 (0.23) 0.16 (0.19)
Limburg —0.12 (0.12) —0.17 (0.14) —0.18 (0.16) —0.05 (0.14) —0.03 (0.13) 0.13 (0.11)
West Flanders 0.12(0.12) 0.05 (0.14) —0.19 (0.16) 0.19 (0.14) 0.15(0.13) 0.20 (0.10)
Other —0.56 ** (0.20) —0.05 (0.23) —0.38 (0.26) —0.42 (0.23) —0.61 **(0.22) —0.28 (0.18)
Variancecomponents
Level 2: Assessor 0.05 ** 0.07 ** 0.11 ** 0.08 ** 0.05* 0.02
Level 1: Individual 0.55 *** 0.68 *** 0.80 *** 0.62 *** 0.70 *** 0.56 ***
AIC 1476.4 1610.3 1711.9 1556.6 1611.7 1470.5
—2 Log Likelihood 1472.4 1606.3 1707.9 1552.6 1607.7 1466.5

Note: **p < 0.001; ** p <0.01; * p < 0.05. N; = 614; N; = 92. BRS = BelRAI Screener Score; IADLP = Instrumental Activities of Daily Living Performance scale; ADLH = Activities of Daily Living Hierarchy scale;

CPS2 = Cognitive Performance Scale 2.
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4. Discussion

Care providers often use care assessments and their output to gather information on
the effectiveness of treatments. It also facilitates comparisons with other clients who have
complex care needs [11]. It is important to analyse the quality of the data, as this affects
all users of the assessments [12,13]. Examination of whether and how care assessment
scores vary between assessors is one important element to know if assessor-related bias
is present in the data. Additionally, a closer look at which socio-psychological factors are
associated with certain assessment scores can yield information about the socio-economic
and socio-psychological context in which the person is living. In this study, we investigated
to what extent some socio-economic and psychological determinants on the client-level
and assessor-related determinants were associated with BelRAI Screener care assessment
scores. We used data with 743 community-dwelling adults in Flanders, Belgium nested
within 92 assessors.

Even though the assessors—mainly women, in line with numbers in other countries
—received standardized training to help them learn the clear coding guidelines in order
to uniformly assess and score responses, our data show signs of variance clustering on
the assessor-level. By looking at the intra-class correlation coefficients (ICCs), we can
conclude that an ample share of the variance of the overall BelRAI Screener scores (11%)
and several of the BelRAI Screener subscores of community-dwelling adults in Flanders
was due to variance between assessors. This variance is not entirely unexpected, as both
BelRAI Screener and BelRAI Social Supplement assessments were new to the assessors and
were completed during a single home visit. Research shows that face-to-face assessments
generally produce larger interviewer variance as the assessor’s own beliefs and attitudes
can influence what is observed. On the participants’ side, the presence of an assessor in the
home setting can influence their behavior and answers [43-55].

Our results show a significant positive association between the presence of a third
party during the assessment and the overall BeIRAI Screener score and various subscores.
Aquilino [56] proposes that third party effects may depend on factors related to both the
question content and the person(s) involved. For example, findings may be different on
questions concerning factual information than those on attitudes or sensitive information.
This study only looked at variance in the (sub)scores of the BeIRAI Screener instrument.
While the items in the BelRAI Screener focus on physical functioning and thus factual
information, the BelRAI Social Supplement also includes some items on the person’s feel-
ings and other sensitive topics such as their subjective financial situation. Further research
should look at the interaction between the presence of informal caregiver and BelRAI
Social Supplement items dealing with sensitive topics (such as symptoms of depression
and satisfaction about the informal caregiving situation), as other research indicates that
the presence of a third party during a survey “does not compromise data quality but may
in fact improve it” [57,58] (p. 18).

During the training cycles, assessors were asked to participate in several discussion
groups. The assessors participating in the discussion groups had mixed opinions on the
presence of an informal caregiver or third party during the assessments. Some assessors
preferred the presence of a third party to keep the conversation flowing, while others
indicated that the presence of a ‘well-informed’ family caregiver can steer the conversation
too much, in which case the person with care needs is no longer being heard adequately.
These differing opinions on third party presence is also shown when the assessor is talking
with the clients who do not want to admit their weaknesses and overestimates themselves,
or, to the contrary, clients who may feel very lethargic and underestimate themselves. A
close informal caregiver may be able to help clarify the narrative for the assessor. When
a third party is far removed from the actual care situation or has ulterior motives such
as solely obtaining cash benefits, the possibility of over- or underestimation during an
assessment is real. These findings from practice are supported by the notion that third-party
effects can depend on the type of third person involved [56,58].
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Our analyses identify correlations between the BelRAI Screener (sub)scores and some
of the social context indicators assessed in the BelRAI Social Supplement. This implies
that the impact of socio-psychological and environmental factors on a person’s physical
functioning is partially contained in the BelRAI Screener (sub)scores. Corresponding
with previous research, we find that the client’s level of Dutch proficiency is negatively
associated with care scores, while the number of residential issues (housing conditions)
is positively associated with care scores, [36,59,60]. Concretely, this means that a higher
number of residential issues corresponds with a higher dependency score, thus more
negative health outcomes. However, a large number of our client-level and assessor-level
indicators do not explain the variance found in the BelRAI Screener (sub)score.

To summarize, our findings show that there is significant variation between assessors
in terms of care scores. Although some variation is to be expected, given that some regions
may contain a greater number of persons with high care needs than other regions, for
example, there is still some cause for concern. Although the development of new and
innovative care instruments is of paramount importance to assess (a change in) care needs,
these instruments may lose much of their value if assessors cannot score care needs in a
(sufficiently) standardized way. If assessors vary widely in their scoring methods, then
individuals who deserve certain benefits may be left out, or some may receive benefits
when they should not. Few assessor-related factors were associated with care scores in the
current study, but we recommend that the training of assessors be expanded and monitored
closely, for example through regular discussion groups.

We also found that various socio-psychological and contextual factors are linked with
care scores. This highlights the growing need to consider care needs within this broader,
holistic context, and move beyond this strict biomedical model of disability. In addition
to the scores from assessments focused on primarily biomedical issues like the BelRAI
Screener, data from instruments like the BelRAI Social Supplement may also be used to
in the decision to allocate certain welfare benefits in the future. Although this is currently
not a common practice, the growing adoption of the WHO'’s framework on integrated
people-centered health services, in which a person with disabilities is surrounded by their
family and close community, may enable such policy-relevant links to be made. Based
on this study, the strong link between certain socio-psychological factors and care needs
certainly indicates that this could be an important way in which care services can provide
an increasingly fair system for all. Three limitations of our study should be noted. First, our
sample of assessors or clients is not selected at random due to time and privacy constraints.
The incomplete socio-demographic information of our sample makes it impossible for us
to confirm the representativity for all home care clients. As mentioned earlier, we were
also unable to control for these basic characteristics in our analyses. Nevertheless, through
the BelRAI Social Supplement we collected information on other social context characteris-
tics. These show that our sample is diverse, with an exception of families with children
present in the household and persons with a low level of Dutch proficiency. Secondly, the
data collected on the assessor-level is limited. Both role-restricted and role-independent
interviewer effects are hard to define within our data. Gaining insight into the conduct
of the assessor towards the client during the selection of possible respondents and the
actual assessment is difficult [45,61]. However, gathering information on role-independent
interviewer aspects is more accessible. In this study, we have no information on the level
of experience in the job as professional assessor, nor their attitudes (e.g., welfare deserving-
ness). Those two interviewer characteristics were specifically cited as potentially having
an influence on the outcomes in a survey [43,45,55,62,63]. It is reasonable to believe that
the assessor’s welfare deservingness attitudes will influence their scoring on the BelRAI
Screener instrument as it is used concurrently for care planning and allocating regional
care budgets [46,64]. Following this logic, an assessor who reports high conditionality
may be quicker to focus on the person’s ability to be independent, while an assessor who
reported low conditionality will focus on the aspects where care and support is needed [65].
Thirdly, it could be argued that the presence of an informal caregiver during the assessment
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(which is the case for a little over 50% of the current sample) may contribute to biased
scores to some extent. In some cases (e.g., a lack of language proficiency or the presence
of cognitive problems), this presence may be unavoidable, but it may be less (if at all)
necessary in other cases. Future studies should keep such considerations in mind when
collecting data on care needs. Since June 2021, the BelRAI Screener instrument is being
used in all social care services in Flanders to get a first assessment of a person’s care needs.
An optimized version of the BelRAI Social Supplement will be implemented in Flanders
starting from June 2022 [66]. This region-wide implementation of the BelRAI instruments
will result in additional longitudinal, representative and comprehensive data at the client
and assessor-level of the broad social care services clientele. These data will facilitate
further research into the intra-rater reliability, as well as test-retest reliability [12,65]. Sup-
plementing this rich data with information on the assessor’s characteristics is necessary
to have a better understanding of the fairness of the current policies regarding the use of
BelRAI instruments in Flemish home care, namely to examine if the use of standardized
assessments will indeed create a system that “responds equally well to everyone, without
discrimination or differences in how people are treated” [9] (p. 26). Further studies using
multiple assessors with one client can in turn facilitate further research into inter-rater
reliability [12,66-68].

5. Conclusions

This paper describes the results of our investigation into what extent care assessment
scores given by social care services to their community-dwelling clients in Flanders, Bel-
gium are associated with client-related and assessor-related factors. We use a rich dataset
which includes information on both a person’s care needs via the BelRAI Screener instru-
ment and their social context via the BelRAI Social Supplement assessment. Data on these
detailed client-level indicators are supplemented by a handful of assessor-level indicators.
Our sample consists of 743 community-dwelling adults and 92 assessor from the social
care services in Flanders, Belgium. Social care at home is a highly accessible service in
Flanders and serves a broad clientele. Our sample consists of community-dwelling adults
with chronic care needs, and excludes persons solely receiving maternity care and/or
services for families in precarious situations [48]. Our findings show that variance in
care assessment scores can be attributed to certain assessor-level and other client-level
indicators. This is important to consider when using this data for the fair allocation of
health services and/or care budgets.
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Appendix A

Table Al. Internal consistency, standardized component loadings, and correlations between items on
Dutch proficiency (oblimin rotation).

(o = 0.89) Component 1 2 3. 4
Loading
1. Understand Dutch 0.85 -
2. Speak Dutch 0.86 0.84 ** -
3. Read Dutch 0.87 0.69 ** 0.68 ** -
4. Write Dutch 0.80 0.61 ** 0.62 ** 0.82 ** -

Note: Answer options range from 0 (not or barely) to 5 (native language). ** p < 0.01.

Table A2. Internal consistency, standardized component loadings, and correlations between items on
feelings of depression (oblimin rotation).

(= 0.75) Component 1 2. 3
Loading
1. Little interest or pleasure in 076 .
things they normally enjoy '
2. Felt anxious, restless, uneasy 0.84 0.43 ** -
3. Felt sad, depressed, hopeless 0.83 0.47 ** 0.62 ** -

Note: Answer options range from 0 (not in last 3 days) to 3 (daily in last 3 days). ** p < 0.01.

Table A3. Multilevel regression analyses of client- (excluding feelings of depression) and assessor-level variables on

assessment scores.

BRS IADLP ADLH CPS2 Psychological Behaviour
B (se) B (se) B (se) B (se) B (se) B (se)
—0.54 **
Intercept —0.29 (0.18) —0.04 (0.18) 0.13 (0.22) (0.19) —0.27 (0.18) —0.20 (0.18)
Individual indicators
Environmental characteristics
Number of adults living with client 0.13 ** (0.04) 0.17 *** (0.04) 0.07 (0.04) 0.03 (0.04) 0.01 (0.04) 0.13 ** (0.04)
. .. . . —0.13 *** —0.14 —0.12** N
Number of children living with client (0.03) (0.04) (0.04) —0.07 * (0.04) —0.04 (0.04) —0.03 (0.03)
Living situation (ref: owner without loan)
Owner with loan ~023%(0.12) _(g'ii) ~036%(0.15)  —022(0.13)  033*(0.14)  —0.08(0.12)
Renter with private owners —0.02 (0.09) —0.09 (0.10) 0.01 (0.11) 0.12 (0.10) 0.02 (0.10) —0.15 (0.09)
Renter social residence —0.03 (0.09) 0.01 (0.10) —0.19 (0.11) 0.02 (0.10) 0.21* (0.10) —0.10 (0.09)
Other 0.42 ** (0.14) 0.15 (0.17) 0.21 (0.18) 0.50 *** (0.16) 0.27 (0.16) —0.16 (0.15)
Residential issues 0.11 **(0.03) 0.01 (0.04) 0.06 (0.04) 0.00 (0.04) 0.16 ***(0.04)  0.16 *** (0.03)
Civic engagement
- —0.32 *** —0.21 *** —0.38 *** —0.14 ** —0.25 **
Dutch proficiency (0.04) (0.04) —0.02 (0.04) (0.04) (0.04) (0.04)
Psychosocial wellbeing
_ #k
Perceived financial situation —0.07 (0.04) 0.04 (0.04) —0.03 (0.05) —0.01 (0.04) (%1094) —0.01 (0.04)
Informal care indicators
Provide informal care —0.21 * (0.08) 7(852) —0.20 * (0.10) —0.09 (0.09) —0.03 (0.09) —0.04 (0.08)
Receive informal care 0.15 (0.09) 0.16 (0.10) 0.19 * (0.10) 0.10 (0.09) 0.04 (0.09) —0.05 (0.08)
Informal caregiver present 0.33 ***(0.07) 0.40 *** (0.08) 0.19 * (0.09) 0.35 *** (0.08) 0.00 (0.08) 0.09 (0.07)
Assessor indicators
Gender (ref: female)
Male 0.04 (0.13) —0.15(0.15)  —0.13(0.17) 0.22 (0.15) 0.06 (0.14) 0.16 (0.11)
Number of assessments 0.11 * (0.04) 0.10 * (0.05) 0.09 (0.06) 0.02 (0.05) 0.12 * (0.05) 0.02 (0.04)
Number of contact moments —0.05 (0.04) 0.04 (0.05) 0.01 (0.05) —0.05 (0.05) —0.08 (0.04) —0.07 (0.04)
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Table A3. Cont.

BRS IADLP ADLH CPS2 Psychological Behaviour
Province (ref: East Flanders)
Antwerp ~018(012)  —0.18(0.13) _(8"%) 004(013)  000(012)  0.04(0.10)
Flemish Brabant 0.06 (0.22) ~056*(0.25)  —0.19 (0.28) 0.13 (0.25) 0.19 (0.23) 0.28 (0.19)
Limburg —005(0.12)  —0.09(0.14)  —0.14 (0.16) 0.09 (0.14) 0.14 (0.13) 0.17 (0.11)
West Flanders 0.18 (0.12) 0.04 (0.14) —0.18 (0.16) 0.22 (0.14) 0.27 *(0.13) 0.23 (0.10)
Other —0.40 (0.20) 0.01 (0.23) —031(026)  —031(023)  —034(022)  —0.29 (0.18)
Variance components
Level 2: Assessor 0.08 ** 0.07 ** 0.14 ** 0.09 ** 0.03 0.04 *
Level 1: Individual 0.67 *** 0.71 *** 0.81 *** 0.68 *** 0.86 *** 0.79 ***
AIC 1793.8 1829.1 1939.1 1811.6 1934.7 1881.7
—2 Log Likelihood 1789.8 1825.1 1935.1 1807.6 1930.7 1877.7

Note: ***p < 0.001; ** p < 0.01; * p < 0.05. N; = 693 N; = 92. BRS = BelRAI Screener Score; IADLP = Instrumental Activities of Daily Living

Performance scale; ADLH = Activities of Daily Living Hierarchy scale; CPS2 = Cognitive Performance Scale 2.

Table A4. Multilevel regression analyses of client- and assessor-level variables on assessment scores for assessors with 10

clients or more.

BRS IADLP ADLH CPS2 Psychological Behaviour
B (se) B (se) B (se) B (se) B (se) B (se)
Intercept —0.03 (.21) 0.17 (0.21) 0.43 (0.26) —0.43 (0.25) —0.16 (0.23) —0.13 (0.18)
Individual indicators
Environmental characteristics
Number of adults living with client 0.11* (0.04) 0.17 *** (0.04) 0.07 (0.05) 0.00 (0.04) 0.02 (0.05) 0.08 * (0.04)
Number of children living with client —0.13 0L g0 005) 02T 004005  —0.01(0.03)
(0.03) (0.04) ’ ’ (0.05) ' ’ ’ ’
Living situation (ref: owner without loan)
Owner with loan —0.24 (0.14) —0.33*(0.16) —0.36*(0.17) —0.26 (0.16) 0.25 (0.16) 0.01 (0.14)
Renter with private owners 0.05 (0.10) 0.02 (0.11) 0.09 (0.13) 0.10 (0.11) 0.04 (0.12) —0.14 (0.10)
Renter social residence —0.12 (0.11) —0.16 (0.12) —0.27 * (0.14) —0.06 (0.12) 0.20 (0.13) —0.09 (0.11)
Other 0.39* (0.17) 0.11 (0.19) 0.30 (0.21) 0.51 **(0.19) 0.25 (0.16) —0.02 (0.17)
Residential issues 0.12**(0.04) 0.02 (0.04) 0.08 (0.04) —0.01 (0.04) 0.13 ** (0.04) 0.17 *** (0.04)
Civic engagement
- —0.32 *** —0.18 *** —0.32 #** —0.15** —0.12 **
Dutch proficiency (0.04) (0.05) —0.03 (0.05) (0.05) (0.05) (0.04)
Psychosocial wellbeing
Perceived financial situation —0.02 (0.04) 0.07 (0.05) —0.04 (0.05) 0.02 (0.05) —0.13 * (0.04) 0.00 (0.04)
Informal care indicators
*%
Provide informal care 0190010 " ~023%(012)  —~003(0.09  -003(0.12)  —0.02(0.10)
Receive informal care —0.01 (0.10) 0.09 (0.11) 0.07 (0.10) 0.03 (0.09) —0.07 (0.11) —0.09 (0.10)
Informal caregiver present 0.26 ** (0.08) 0.41 *** (0.09) 0.10 (0.10) 0.35 *** (0.09) —0.06 (0.08) —0.00 (0.09)
Assessor indicators
Gender (ref: female)
Male 0.06 (0.16) —0.10 (0.16) —0.22 (0.21) 0.29 (0.21) 0.16 (0.18) 0.06 (0.13)
Number of assessments 0.14 * (0.08) 0.10 (0.08) 0.14 (0.10) 0.01 (0.05) 0.07 (0.08) 0.14 * (0.06)
Number of contact moments —0.04 (0.06) 0.08 (0.06) 0.13 (0.08) —0.00 (0.08) 0.01 (0.06) —0.09 (0.05)
Province (ref: East Flanders)
Antwerp ~036%(013) o4 —056 % 008(017)  —0.07(0.14)  0.05(0.10)
’ ' (0.13) 0.17) ’ ’ ’ ’ ’ ’
Flemish Brabant —0.32 (0.28) —0.67 * (0.28) —0.57 (0.35) 0.04 (0.35) 0.03 (0.30) 0.21 (0.19)
Limburg —0.32*(0.15) _(gg) —0.43 (0.19) —0.15 (0.19) —0.06 (0.16) 0.11 (0.11)
West Flanders —0.08 (0.15) —0.15 (0.15) —0.46 * (0.19) 0.16 (0.20) 0.15 (0.16) 0.08 (0.10)
Other —0.41 (0.37) 0.02 (0.23) —0.31 (0.47) —0.50 (0.47) —0.68 (0.40) —0.48 (0.31)
Variance components
Level 2: Assessor 0.06 ** 00.04 * 0.09 * 0.12 ** 0.05 0.01
Level 1: Individual 0.53 *** 0.68 *** 0.81 *** 0.64 *** 0.74 *** 0.59 ***
AIC 1094.8 1191.7 1280.3 1189.1 1233.0 1119.2
—2 Log Likelihood 1090.8 1187.7 1276.3 1185.1 1229.0 1115.2

Note: *** p < 0.001; ** p < 0.01; * p < 0.05. N; =558 N; = 54. BRS = BelRAI Screener Score; IADLP = Instrumental Activities of Daily Living
Performance scale; ADLH = Activities of Daily Living Hierarchy scale; CPS2 = Cognitive Performance Scale 2.



Int. J. Environ. Res. Public Health 2021, 18, 11845 17 of 19

References

1.  Pearson-Stuttard, J.; Ezzati, M.; Gregg, E.W. Multimorbidity—A defining challenge for health systems. Lancet Public Health 2019,
4, €599-e600. [CrossRef]

2. World Health Organization. Creating 21st Century Primary Care in Flanders and Beyond; WHO Regional Office for Europe:
Copenhagen, Denmark, 2019.

3. Vannieuwenborg, L.; Buntinx, F.; De Lepeleire, J. Presenting prevalence and management of psychosocial problems in primary
care in Flanders. Arch. Public Health 2015, 73, 10. [CrossRef] [PubMed]

4. Buntinx, F; Falez, F,; Swine, C.; Ylieff, M.; Closon, M.C.; De Lepeleire, J. De organisatie en de Financiering van een Grensoverschrijdend
Zorgaanbod in de Ouderenzorg; KU Leuven: Leuven, Belgium, 2005.

5. Pacolet, J.; De Coninck, A.; De Wispelaere, F. Financiering van de Thuiszorg: Het Perspectief van de Voorzieningen; SWVG: Leuven,
Belgium, 2013.

6.  Kuluski, K.; Ho, ] W,; Hans, PK.; Nelson, M.L.A. Community care for people with complex care needs: Bridging the gap between
health and social care. Int. |. Integr. Care 2017, 17, 2. [CrossRef] [PubMed]

7. Bujold, M,; Pluye, P; Légaré, F.; Haggerty, ].; Gore, G.; El Sherif, R.; Poitras, M.; Beaulieu, M.-D.; Bush, P.L.; Couturier, Y.; et al.
Decisional needs assessment of patients with complex care needs in primary care: A participatory systematic mixed studies
review protocol. BMJ Open 2017, 7, e016400. [CrossRef]

8. Carpenter, I.; Hirdes, J.P. Using interRAI Assessment Systems to Measure and Maintain Quality of Long-Term Care. In A Good
Life in Old Age? Monitoring And Improving Quality in Long-Term Care; OECD Publishing: Paris, France, 2013; pp. 93-139.

9. World Health Organization. How Well Do Health Systems Perform? In The World Health Report 2000: Health Systems: Improving
Performance; World Health Organization: Geneva, Switzerland, 2000; pp. 21-44.

10.  Franken, M.; Koolman, X. Health system goals: A discrete choice experiment to obtain societal valuations. Health Policy 2013, 112,
28-34. [CrossRef]

11.  Weiss, L.G. Standardized Assessment for Clinical Practitioners: A Primer; Pearson Clinical Assessment: Bloomington, MN, USA, 2016.

12.  Wellens, N.I; Milisen, K.; Flamaing, J.; Moons, P. Methods to assess the reliability of the interRAI Acute Care: A framework to
guide clinimetric testing. Part II. J. Eval Clin. Pract 2012, 18, 822-827. [CrossRef] [PubMed]

13.  Wellens, N.I; Milisen, K.; Flamaing, J.; Moons, P. Methods to assess the validity of the interRAI Acute Care: A framework to
guide clinimetric testing. J. Eval Clin. Pract 2012, 18, 296-306. [CrossRef]

14. Koopsen, C.; Young, C. Integrative Health: A Holistic Approach for Health Professionals; Jones & Bartlett Learning: Burlington, MA,
USA, 2009.

15. Romeo, J.H. Comprehensive versus holistic care: Case studies of chronic disease. J. Holist. Nurs. 2000, 18, 352-361. [CrossRef]

16. Jancey, J.; Barnett, L.; Smith, ].; Binns, C.; Howat, P. We need a comprehensive approach to health promotion. Health Promot. |.
Austr. 2016, 27, 1-3. [CrossRef]

17.  Supriyanto, S.; Ernawaty, E.; Setyawan, F.E.B.; Lestari, R. Enhancing family medicine practice in developing countries through a
holistic-comprehensive care model: A review. Indian |. Public Health 2019, 10, 774-778. [CrossRef]

18.  Patrick, D.L.; Deyo, R.A. Generic and disease-specific measures in assessing health status and quality of life. Med. Care 1989, 27,
S$217-5232. [CrossRef]

19. Hirdes, ].P; van Everdingen, C.; Ferris, ].; Franco-Martin, M.; Fries, B.E.; Heikkil4, ].; Hirdes, A.; Hoffman, R.; James, M.L.; Martin,
L.; et al. The interRAI suite of mental health assessment instruments: An integrated system for the continuum of care. Front.
Psychiatry 2020, 10, 926. [CrossRef] [PubMed]

20. Gabriel, Z.; Bowling, A. Quality of life from the perspectives of older people. Ageing Soc. 2004, 24, 675-691. [CrossRef]

21. Badley, E.M. The ICIDH: Format, application in different settings, and distinction between disability and handicap: A critique of
papers on the application of the International Classification of Impairments, Disabilities, and Handicaps. Int. Disabil. Stud. 1987,
9, 122-125. [CrossRef] [PubMed]

22. Wang, PP; Badley, E.M.; Gignac, M. Exploring the role of contextual factors in disability models. Disabil. Rehabil. 2006, 28,
135-140. [CrossRef] [PubMed]

23. Noreau, L.; Fougeyrollas, P.; Boschen, K. Perceived influence of the environment on social participation among individuals with
spinal cord injury. Top. Spinal Cord Inj. Rehabil. 2002, 7, 56-72. [CrossRef]

24. Lawton, M.P. Environment and other determinants of well-being in older people. Gerontologist 1983, 23, 349-357. [CrossRef]

25. Noreau, L.; Boschen, K. Intersection of participation and environmental factors: A complex interactive process. Arch. Phys. Med.
Rehabil. 2010, 91, S44-S53. [CrossRef]

26. Law, M.; Cooper, B.; Strong, S.; Stewart, D.; Rigby, P; Letts, L. The person-environment-occupation model: A transactive approach
to occupational performance. Can. J. Occup. Ther. 1996, 63, 9-23. [CrossRef]

27.  Dunn, W.; Brown, C.; McGuigan, A. The ecology of human performance: A framework for considering the effect of context. Am.
J. Occup. Ther. 1994, 48, 595-607. [CrossRef]

28. Schneidert, M.; Hurst, R.; Miller, J.; Ustiin, B. The role of environment in the International Classification of Functioning, Disability
and Health (ICF). Disabil. Rehabil. 2003, 25, 588-595. [CrossRef]

29. Renalds, A.; Smith, T.H.; Hale, PJ. A systematic review of built environment and health. Fam. Community Health 2010, 33, 68-78.

[CrossRef]


http://doi.org/10.1016/S2468-2667(19)30222-1
http://doi.org/10.1186/s13690-015-0061-4
http://www.ncbi.nlm.nih.gov/pubmed/25755877
http://doi.org/10.5334/ijic.2944
http://www.ncbi.nlm.nih.gov/pubmed/28970760
http://doi.org/10.1136/bmjopen-2017-016400
http://doi.org/10.1016/j.healthpol.2012.12.013
http://doi.org/10.1111/j.1365-2753.2011.01685.x
http://www.ncbi.nlm.nih.gov/pubmed/21518399
http://doi.org/10.1111/j.1365-2753.2010.01571.x
http://doi.org/10.1177/089801010001800406
http://doi.org/10.1071/HEv27n1_ED
http://doi.org/10.5958/0976-5506.2019.02910.3
http://doi.org/10.1097/00005650-198903001-00018
http://doi.org/10.3389/fpsyt.2019.00926
http://www.ncbi.nlm.nih.gov/pubmed/32076412
http://doi.org/10.1017/S0144686X03001582
http://doi.org/10.3109/03790798709166338
http://www.ncbi.nlm.nih.gov/pubmed/2962978
http://doi.org/10.1080/09638280500167761
http://www.ncbi.nlm.nih.gov/pubmed/16393844
http://doi.org/10.1310/1UGA-EY2T-N6XP-1PHE
http://doi.org/10.1093/geront/23.4.349
http://doi.org/10.1016/j.apmr.2009.10.037
http://doi.org/10.1177/000841749606300103
http://doi.org/10.5014/ajot.48.7.595
http://doi.org/10.1080/0963828031000137090
http://doi.org/10.1097/FCH.0b013e3181c4e2e5

Int. J. Environ. Res. Public Health 2021, 18, 11845 18 of 19

30.

31.

32.

33.
34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

57.

58.

59.
60.

Bambra, C.; Gibson, M.; Sowden, A.; Wright, K.; Whitehead, M.; Petticrew, M. Tackling the wider social determinants of health
and health inequalities: Evidence from systematic reviews. . Epidemiol. Community Health 2010, 64, 284-291. [CrossRef]
Gibson, M.; Petticrew, M.; Bambra, C.; Sowden, A.; Wright, K.; Whitehead, M. Housing and health inequalities: A synthesis
of systematic reviews of interventions aimed at different pathways linking housing and health. Health Place 2011, 17, 175-184.
[CrossRef]

Marmot, M.; Allen, J.; Bell, R.; Bloomer, E.; Goldblatt, P. WHO European review of social determinants of health and the health
divide. Lancet 2012, 380, 1011-1029. [CrossRef]

Marmot, M. Social determinants of health inequalities. Lancet 2005, 365, 1099-1104. [CrossRef]

Downward, P.; Rasciute, S.; Kumar, H. Health, subjective financial situation and well-being: A longitudinal observational study.
Health Qual. Life Outcomes 2020, 18, 203. [CrossRef] [PubMed]

Bowen, S. Language Barriers in Access to Health Care; Health Canada: Ottawa, ON, Canada, 2001.

DeWalt, D.A ; Berkman, N.D.; Sheridan, S.; Lohr, K.N.; Pignone, M.P. Literacy and health outcomes. J. Gen. Intern. Med. 2004, 19,
1228-1239. [CrossRef] [PubMed]

Pauley, T.; Chang, B.W.; Wojtak, A.; Seddon, G.; Hirdes, J. Predictors of caregiver distress in the community setting using the
home care version of the resident assessment instrument. Prof. Case Manag. 2018, 23, 60-69. [CrossRef]

Mello, J.d.A.; Macq, J.; Van Durme, T.; Cés, S.; Spruytte, N.; Van Audenhove, C.; Declercq, A. The determinants of informal
caregivers’ burden in the care of frail older persons: A dynamic and role-related perspective. Aging Ment. Health 2017, 21, 838-843.
[CrossRef]

Blum, K.; Sherman, D.W. Understanding the experience of caregivers: A focus on transitions. Semin. Oncol. Nurs. 2010, 26,
243-258. [CrossRef]

Martire, L.M.; Lustig, A.P; Schulz, R.; Miller, G.E.; Helgeson, V.S. Is it beneficial to involve a family member? A meta-analysis of
psychosocial interventions for chronic illness. Health Psychol. 2004, 23, 599-611. [CrossRef] [PubMed]

Goldberg, A ; Rickler, K.S. The role of family caregivers for people with chronic illness. Rhode Isl. Med. ]. 2011, 94, 41-42.
Hyman, H.H. Interviewing in Social Research; University of Chicago Press: Chicago, IL, USA, 1954.

World Health Organization. Needs Assessment. In Health Cluster Guide: A Practical Handbook; World Health Organization:
Geneva, Switzerland, 2020; pp. 314-353.

Boyd, H.-W., Jr.; Westfall, R. Interviewers as a source of error in surveys. J. Mark. 1955, 19, 311-324. [CrossRef]

Hox, J.].; De Leeuw, E.D.; Kreft, G. The effect Of Interviewer and Respondent Characteristics on The Quality of Survey Data: A
Multilevel Model. In Measurement Error in Surveys; Biemerde, PP, Lyberg, L.E., Mathiowetz, N.A., Sudman, S., Eds.; Wiley &
Sons: New York, NY, USA, 1991; pp. 439-461.

Vermeulen, B.; Van Eenoo, L.; Vanneste, D.; Declercq, A. Naar een Getrapt Gebruik van de BelRAI met de BeIRAI Screener; LUCAS:
Leuven, Belgium, 2015.

Hirdes, J.P,; Ljunggren, G.; Morris, ].N.; Frijters, D.H.M.; Soveri, H.E; Gray, L.; Bjérkgren, M.; Gilgen, R. Reliability of the interRAI
suite of assessment instruments: A 12-country study of an integrated health information system. BMC Health Serv. Res. 2008, 8,
277. [CrossRef] [PubMed]

Van Doren, S.; Hermans, K.; Declercq, A. Towards a standardized approach of assessing social context of persons receiving home
care in Flanders, Belgium: The development and test of a social supplement to the interRAI instruments. BMC Health Serv. Res.
2021, 21, 487. [CrossRef]

Van Doren, S.; Hermans, K.; Declercq, A. Conceptualizing relevant social context indicators for people receiving home care: A
multi-method approach in Flanders, Belgium. Health Soc. Care Community 2021. [CrossRef]

Steunpunt WVG. Ontwikkelen van een Sociale Module voor de BelRAI Screener en het BeIRAI Home Care Instrument. 2016.
Available online: https:/ /steunpuntwvg.be/onderzoeksprogramma/ef06-01-belrai-sociale-module (accessed on 1 June 2021).
Morris, J.N.; Fries, B.E.; Morris, S.A. Scaling ADLs within the MDS. . Gerontol. A Biol. Sci. Med. Sci. 1999, 54, M546-M553.
[CrossRef]

Morris, ].N.; Howard, E.P; Steel, K.; Perlman, C.; Fries, B.E.; Garms-Homolov4, V.; Henrard, J.-C.; Hirdes, J.P; Ljunggren, G.;
Gray, L.; et al. Updating the Cognitive Performance Scale. |. Geriatr. Psychiatry Neurol. 2015, 29, 47-55. [CrossRef] [PubMed]
Hox, J.J.; Maas, C.J. Sample sizes for multilevel modeling. Methodology 2002, 1, 86-92. [CrossRef]

Meuleman, B.; Billiet, J]. A Monte Carlo sample size study: How many countries are needed for accurate multilevel SEM? Surv.
Res. Methods 2009, 3, 45-48. [CrossRef]

Fowler, EJ., Jr. Survey Research Methods; Sage Publications: Thousand Oaks, CA, USA, 2013.

Aquilino, W.S. Privacy Effects on Self-Reported Drug Use: Interactions with Survey Mode and Respondent Characteristics. In The
Validity of Self-Reported Drug Use: Improving the Accuracy of Survey Estimates; Harrison, L.D., Hughes, A., Eds.; U.S. Department of
Health and Human Services: Rockville, MD, USA, 1997; pp. 383—415.

Schroder, J.; Schmiedeberg, C. Effects of partner presence during the interview on survey responses: The example of questions
concerning the division of household labor. Sociol. Methods Res. 2020, 0049124120914938. [CrossRef]

Aquilino, W.S. Effects of spouse presence during the interview on survey responses concerning marriage. Public Opin. Q. 1993,
57,358-376. [CrossRef]

Shaw, M. Housing and public health. Annu. Rev. Public Health 2004, 25, 397-418. [CrossRef]

Bowen, S. The Impact of Language Barriers on Patient Safety and Quality of Care; Health Canada: Ottawa, ON, Canada, 2015.


http://doi.org/10.1136/jech.2008.082743
http://doi.org/10.1016/j.healthplace.2010.09.011
http://doi.org/10.1016/S0140-6736(12)61228-8
http://doi.org/10.1016/S0140-6736(05)71146-6
http://doi.org/10.1186/s12955-020-01456-3
http://www.ncbi.nlm.nih.gov/pubmed/32590985
http://doi.org/10.1111/j.1525-1497.2004.40153.x
http://www.ncbi.nlm.nih.gov/pubmed/15610334
http://doi.org/10.1097/NCM.0000000000000245
http://doi.org/10.1080/13607863.2016.1168360
http://doi.org/10.1016/j.soncn.2010.08.005
http://doi.org/10.1037/0278-6133.23.6.599
http://www.ncbi.nlm.nih.gov/pubmed/15546228
http://doi.org/10.1177/002224295501900401
http://doi.org/10.1186/1472-6963-8-277
http://www.ncbi.nlm.nih.gov/pubmed/19115991
http://doi.org/10.1186/s12913-021-06453-w
http://doi.org/10.1111/hsc.13532
https://steunpuntwvg.be/onderzoeksprogramma/ef06-01-belrai-sociale-module
http://doi.org/10.1093/gerona/54.11.M546
http://doi.org/10.1177/0891988715598231
http://www.ncbi.nlm.nih.gov/pubmed/26251111
http://doi.org/10.1027/1614-2241.1.3.86
http://doi.org/10.18148/srm/2009.v3i1.666
http://doi.org/10.1177/0049124120914938
http://doi.org/10.1086/269381
http://doi.org/10.1146/annurev.publhealth.25.101802.123036

Int. J. Environ. Res. Public Health 2021, 18, 11845 19 of 19

61.

62.
63.

64.

65.

66.

67.

68.

Bignami-Van Assche, S.; Reniers, G.; Weinreb, A.A. An assessment of the KDICP and MDICP data quality: Interviewer effects,
question reliability and sample attrition. Demogr. Res. 2003, 1, 31-76. [CrossRef]

Moser, C.A.; Kalton, G. Survey Methods in Social Investigation; Routledge: Milton Park, UK, 2017.

Pell, G.; Homer, M.S.; Roberts, T.E. Assessor training: Its effects on criterion-based assessment in a medical context. Int. ]. Res.
Method Educ. 2008, 31, 143-154. [CrossRef]

Moors, E.; Declercq, A. Ontwikkelen van Afkappunten in BelRAI Screener voor het Zorgbudget voor Ouderen met een Zorgnood (vroeger
THAB Genoemd); SWVG: Brussels, Belgium, 2019.

Van Oorschot, W.; Roosma, F; Meuleman, B.; Reeskens, T. The Social Legitimacy of Targeted Welfare: Attitudes to Welfare Deservingness;
Edward Elgar Publishing: Cheltenham, UK, 2017.

Vlaams Agentschap voor Zorg en Gezondheid. Infosessie: Viaams BelRAI-Platform; Brussels, Belgium. 2019. Available on-
line: https:/ /www.zorg-en-gezondheid.be/sites/default/files /atoms/files / VIP-BelRAI_infosessies-november_ICT_v2019112
2.pdf (accessed on 1 June 2021).

Nutter, E, Jr.; Gleason, M.L; Jenco, J.H.; Christians, N.C. Assessing the accuracy, intra-rater repeatability, and inter-rater reliability
of disease assessment systems. Phytopathology 1993, 83, 806-812. [CrossRef]

Gwet, K.L. Handbook of Inter-Rater Reliability: The Definitive Guide to Measuring the Extent of Agreement Among Raters; Advanced
Analytics, LLC: Oxford, MS, USA, 2014.


http://doi.org/10.4054/DemRes.2003.S1.2
http://doi.org/10.1080/17437270802124525
https://www.zorg-en-gezondheid.be/sites/default/files/atoms/files/VIP-BelRAI_infosessies-november_ICT_v20191122.pdf
https://www.zorg-en-gezondheid.be/sites/default/files/atoms/files/VIP-BelRAI_infosessies-november_ICT_v20191122.pdf
http://doi.org/10.1094/Phyto-83-806

	Introduction 
	Standardized and Comprehensive Care Assessments 
	Threats to a ‘Fair Health System’ 
	Fragmentation in the Assessment of Care Needs 
	Socio-Economic Determinants at the Client Level and the Care Context 
	Assessor-Related Bias 

	Research Questions 

	Materials and Methods 
	Data Collection 
	Sample 
	Instruments 
	BelRAI Screener 
	BelRAI Social Supplement 

	Procedure 
	Measures 
	Dependent Variables 
	Independent Variables 

	Analytic Strategy 

	Results 
	Discussion 
	Conclusions 
	
	References

