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Effects of an integrated neighborhood @

approach on older people’s (health-related)
quality of life and well-being
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Abstract

Background: Integrated neighborhood approaches (INAs) are increasingly advocated to reinforce formal and
informal community networks and support community-dwelling older people. They aim to augment older people’s
self-management abilities and engage informal networks before seeking professional support. INAs effectiveness
however remains unknown. We evaluated an INA's effects on older people’s (health-related) quality of life (HRQoL) and
well-being in Rotterdam.

Methods: We used a matched quasi-experimental design comparing INA with “usual”care and support. Commu-
nity-dwelling frail older (70+ years) people and frailty- and gender-matched control subjects (n = 186 each) were
followed over a 1-year period (measurements at baseline and 6 and 12 months). Primary outcomes were HRQoL (EQ-
5D-3L, SF-20) and well-being [social production function instrument for the level of well-being (SPF-IL)]. The effect of
INA was analysed using an “intention to treat”and an “as treated” approach.

Results: The results indicated that pre-intervention participants had lower incomes and were significantly older,
more often single, less educated and more likely to have >1 disease than control subjects; they had lower well-being,
physical functioning, role functioning, and mental health. Generalized linear mixed modelling of repeated measure-
ments revealed no substantial difference in well-being or HRQoL between the intervention and control group after

1 year. The small differences we did find in the intention to treat group though were in favour of the control subjects
(SF-20 = 6.98, 95 % confidence interval [Cl] = 2.45-11.52; SPF-IL = .09, 95 % Cl = .01-.17). However, the difference in
well-being (SPF-IL) disappeared in the as treated analysis.

Conclusions: The lack of effects of INA highlights the complexity of integrated care and support initiatives. Barriers
associated with meeting the complex, varied needs of frail older people, and those related to dynamic political and
social climates challenge initiative effectiveness.

Trial registration The research was supported with a grant provided by the Netherlands Organisation for Health
Research and Development (ZonMw, project number 314030201) as part of the National Care for the Elderly
Programme

Keywords: Integrated neighborhood approach, Effects, Quasi-experimental study, Community-dwelling older
people

Background environment for the growing number of community-
Integrated neighborhood approaches (INAs) are dwelling older people with (complex) needs [1-3]. INAs,
increasingly advocated as means to create a supportive  consisting of collaboration among municipalities, health

and social care providers, and informal care, aim to inte-
*Correspondence: hanna.vandijk@bmg.eur.nl grate available neighborhood resources and increase
Institute of Health Policy and Management, Erasmus University responsiveness to citizens’ specific needs [1, 4]. Although
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support of increasing numbers of care-dependent older
people in the community and protection of their (health-
related) quality of life is widely recognized, the effective-
ness of such programs is currently unknown.

In 2011, the Rotterdam municipality, local health and
social care organizations, Erasmus University Rotter-
dam, the University of Applied Sciences, and Geriatric
Network Rotterdam initiated an INA for community-
dwelling older people. Its overarching aim was to create
a supportive environment allowing community-dwelling
older people to live independently. The INA aims to over-
come barriers associated with the provision of care and
support in the Netherlands, which is often character-
ized as reactive, i.e., lacking a proactive and preventive
approach that aims to protect older people’s (health-
related) quality of life, and fragmented, i.e., lacking a
coordinated approach to health and social care service
provision. In the Netherlands, general practitioners
(GPs) play a gatekeeper role in health care service pro-
vision, referring (older) patients to primary, secondary,
or tertiary health care professionals when necessary [5].
Municipalities assume responsibility for social services,
such as household services and support for informal car-
egivers. Older people can apply for these welfare services,
and their eligibility is assessed based on their needs and
capabilities [6, 7]. Only when care and support cannot be
provided for by older people themselves or their infor-
mal network for objective reasons, such as insufficient
economic means and/or the absence of informal caregiv-
ers, do municipalities have a mandatory responsibility
to compensate for older people’s limitations in various
areas, such as transport or household support.

Currently, collaboration and resource integration
among health and social care providers and informal sup-
port givers is insufficient to support the ability of commu-
nity-dwelling older people to age in place [8]. Thus, the
INA combines components found to be effective for inte-
grated care and support provision, such as the integra-
tion of health and social care services, a demand-driven
and person-centered approach, the use of multidiscipli-
nary and outreach teams, and preventive home visits [2,
9-13]. The INA also incorporates increasingly promoted
innovative components, such as the engagement of infor-
mal caregivers and the community and the strengthening
of self-management abilities [8]. By reinforcing networks
among health and social care providers and informal sup-
port givers in the community, formal and informal sup-
port givers become mutually responsible for optimizing
current services and supporting older people’s ability to
age in place. This may foster early recognition of older
people’s needs and encourage effective self-manage-
ment, which may both positively influence older people’s

Page 2 of 10

(health-related) quality of life and well-being. This ena-
bles the older people to ‘star’ in the ‘production’ of their
own well-being as a form of empowerment.

In this study, we evaluated the INA’s effects on older
people’s (health-related) quality of life and well-being. To
our knowledge, this study is the first to evaluate an INA’s
effects; it thus provides valuable insight into whether
INAs can meet expectations by contributing to the
(health-related) quality of life and well-being of commu-
nity-dwelling older people.

Methods

Study design and inclusion

We used a matched quasi-experimental design to com-
pare outcomes of older people who participated in the
INA and those who received “usual” care and support.
Measurements were taken at baseline (TO; pre-interven-
tion) and at 6 (T1) and 12 months (T2). Older people (a)
aged 70 or more years who (b) lived independently (i.e.,
not in an institutional setting) in one of four INA neigh-
borhoods in Rotterdam (Lage Land/Prinsenland, Lom-
bardijen, Oude Westen, and Vreewijk), (c) were frail,
and (d) consented to study participation were eligible for
inclusion. Frailty was assessed using the Tilburg Frailty
Indicator (TFI), a multidimensional instrument that
captures physical, psychological, and social domains of
frailty [6].

Intervention group members were recruited by com-
munity workers, who engaged other professionals and
community members in reporting signals of frailty.
After identifying potentially frail older people, commu-
nity workers visited them at home and administered the
TFI during the first or second home visit. Older people
in the intervention group were matched 1:1 with control
subjects on the basis of TFI score (>5) and gender. We
recruited control subjects by sending questionnaires to
a random sample of community-dwelling older people
residing in neighborhoods with socioeconomic charac-
teristics comparable to those of INA neighborhoods. The
questionnaire included the TFI instrument for matching
purposes. Among respondents, we identified older peo-
ple who matched intervention subjects according to TFI
score and gender, and randomly invited subjects by tel-
ephone to participate in the study.

The project and evaluation are part of the National
Care for the Elderly Programme, launched in 2008 and
funded by the Netherlands Organization for Health
Research and Development (Project No. 314030201). The
ethics committee of Erasmus University Medical Center,
Rotterdam, the Netherlands, approved the project in June
2011 (MEC-2011-197). Written informed consent was
obtained from all participating respondents. Since the
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assignment of the intervention was not under the discre-
tion of the investigators, we did not need to register our
trial.

Intervention

The INA was initiated in April 2011 in two Rotterdam
neighborhoods and extended to two additional neighbor-
hoods 1 year later. Within the context of the INA, profes-
sionals and residents are asked to watch over neighbors
and report manifestations of frailty to INA community
workers (Fig. 1).

Community workers had health and social care back-
grounds and were temporarily reassigned to INA teams,
many of which included at least one social worker and
community nurse familiar with the neighborhood.
Community workers visited older people at home and
mapped their social and physical needs and capabili-
ties with respect to factors such as housing, mobility
issues, and social activities, through phased interviews.
Together with older people, they sought appropriate
solutions to identified problems or needs and composed
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individualized support plans. First, community workers
assessed older people’s capabilities and self-management
abilities and sought to increase their responsibility for
their health and well-being, for example when applying
for a walker or learning to manage finances. For older
people who could not meet their own needs, INA com-
munity workers sought informal interventions, e.g., find-
ing a neighbor willing to bring groceries or setting up
an activity with the help of neighbors, before relying on
professional support. Community workers thus served
as liaisons at the personal (supporting and monitoring
older people), professional (seeking a multidisciplinary
approach to support), and community (establishing a
well-functioning network and engaging informal support
givers) levels. Few guidelines were set for INA commu-
nity workers performing these roles and accompanying
tasks, giving them professional autonomy to create their
own working methods. Box 1 describes a real-life case
illustrating the INA approach. Further details of the INA’s
scope, aims, and study protocol have been published
elsewhere [8].

SIGNAL
PROFESSIONALS
INA
RESIDENTS COMMUNITY
I WORKER
KEY FIGURES )
» SUPPORT FROM
(IN)FORMAL NETWORK
OUTREACH
VISIT
FRAIL OLDER /
PERSON
Fig. 1 Working method of the integrated neighborhood approach (INA)
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Box 1 Real-life case of an INA participant in Rotterdam

Mrs. Schols, a 75-year-old woman, resides in a large apartment block in
a Rotterdam suburb. She has no children and has lived alone since her
husband's passing 10 years ago. Mrs. Schols used to enjoy working as
a receptionist in the banking sector, but was forced to quit due to lung
disease (COPD). This disease had major impacts not only on her working
life, but also on her social life. Apart from receiving personal assistance
and home care, Mrs. Schols is being monitored by a kind next-door
neighbor, Mr. Markus. For some time, Mr. Markus has noticed that Mrs.
Schols comes outside only occasionally, leaving him worried about
her physical condition. He also wonders whether Mrs. Schols might be
entitled to more amenities due to her physical decline.

Through the neighborhood center, Mr. Markus meets an INA community
worker. After hearing his concerns about Mrs. Schols, the community
worker schedules a home visit to gain further insight into her needs.

This visit soon reveals that Mrs. Schols does not have increasing physical
needs, as Mr. Markus had suggested, but rather a growing social need
due to her shrinking social network. She misses having someone to talk
to about her disease and longs for someone who is willing to take a walk
with her. Due to her fear of riding her mobility scooter, especially given
that she must carry an oxygen tank, she is hesitant to go outdoors.

After the home visit, the community worker seeks someone who would
be willing to support Mrs. Schols. Through an advertisement in the local
newspaper, she soon finds an enthusiastic nearby neighbor. When the
two meet, they immediately get along. Currently, the neighbor visits Mrs.
Schols every week and walks with her or takes her to the supermarket
to buy groceries. She also helps Mrs. Schols practice with her mobility
scooter, enabling her to go outside by herself

Instruments and data collection
The primary outcomes were (health-related) quality of
life and well-being. The validated five-dimensional, three-
level EuroQol instrument (EQ-5D-3L) was administered
to describe older people’s health-related quality of life
in terms of mobility, self-care, usual activities, pain/dis-
comfort, and anxiety/depression [14]. Preference weights
were assigned to the resulting health profiles to obtain
summary valuations or utility scores, with 1 representing
the utility of best imaginable health state, O represent-
ing death or a health state considered to be equivalent to
death, and negative values indicating health states consid-
ered to be worse than death [15]. We used five subscales
of the validated Dutch version of the Short Form-20
(SF-20) to assess the following dimensions of generic
(health-related) quality of life: physical functioning,
role functioning, social functioning, mental health, and
health perceptions [16, 17]. All scales were transformed
to range from O to 100, with higher scores indicating bet-
ter functioning. Finally, we used the 15-item version of
the social production function instrument for the level of
well-being (SPF-IL) scale [18] to assess respondents’ abil-
ity to meet the universal goals needed to enhance subjec-
tive well-being: affection, behavioral confirmation, status,
comfort, and stimulation. Mean scores range from 1 to 4,
with higher scores indicating greater well-being.

To enhance data quality and minimize missing values
and study drop out, trained interviewers administered
the questionnaires during home visits. Average interview
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length was about 90 min. Intervention and control par-
ticipants were rewarded with incentives (a cookie jar at
TO, a notepad with pencil at T1, and a card game at T2).

Besides administering questionnaires among older
people, INA’s community workers filled in individualized
support plans with information on the support-giving
process. To establish the intention to treat vs. as treated
group, we conducted a file audit of these support plans
to assess whether older people received any interven-
tion, i.e. whether INA’s community workers arranged (in)
formal support; not the intensity of the support that was
provided. The support plans of 18 older people revealed
that no intervention was provided (often because older
people felt not in need of support or felt reluctant about
receiving support); therefore, these cases were removed
in the as treated analysis.

Sample size

Given the anticipated 27 % drop-out rate between TO
and T2 (e.g., due to death, moving, nursing home admis-
sion, or no longer wishing to participate) [12] we aimed
to include 186 older people each in the intervention and
control group. This sample size was based on a pilot
study of frail older people in the control neighborhoods
and was required to detect a .16-point (=1/3 stand-
ard deviation [SD]) improvement in SPF-IL score in the
intervention group compared with the control group at
T2 (based on a mean SPF-IL-score of 2.42 [SD = .47];
alpha (two-sided) = .05, beta = .10). This sample size was
also sufficient to detect improvements in other outcome
measures.

As illustrated by Fig. 2, we were able to include a suf-
ficient number of participants. At baseline, 372 interven-
tion and control subjects (n = 186 each) were recruited.
Observations were available for 323 (87 %) participants
at T1 and 287 (78 %) participants at T2. Measurements
from all three timepoints were available for 285 (77 %)
participants.

Statistical methods

Baseline differences between groups were assessed using
unpaired Student’s ¢-tests for continuous variables with
(approximately) normal distributions, Mann—Whitney
U-tests for continuous variables with non-normal distri-
butions, and Chi-squared tests for categorical variables.
Intervention effectiveness was examined using unad-
justed (i.e., excluding adjusting covariables, but includ-
ing time) and adjusted comparisons. We performed an
intention to treat analysis as well as an as treated analy-
sis in which older people were analyzed according to the
actual intervention received. Those that did not receive
any intervention (n = 18) were excluded from the as
treated analysis. We used general linear mixed models
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Intervention group

Older people recruited by INA
community workers at TO (n =
186)

Lost to follow up (n = 28)
too ill to participate (n = 4)
admission to nursing home (n =9)
refused to participate (n = 12)
unknown (n = 3)

T1 follow up (6 months) (n =
157 [84%])
1 died between TO and T1

Lost to follow up (n = 14)
too ill to participate (n = 4)
admission to nursing home (n =2)
refused to participate (n = 5)
unknown (n = 3)

T2 follow up (12 months) (n =
139 [75%])
4 died between T1 and T2

Control group

Older people recruited via
questionnaires and telephone
at 7O (n = 186)

Lost to follow up T1 (n = 20)
too ill to participate (n = 4)
admission to nursing home (n = 2)
refused to participate (n = 10)
unknown (n = 2)

T1 follow up (6 months) (n =
166 [89%])
2 died between TO and T1
2 measured at T2 but not T1

Lost to follow up (n = 17)
too ill to participate (n = 5)
admission to nursing home (n = 3)
refused to participate (n = 7)
unknown (n = 2)

T2 follow up (12 months) (n =
148 [80%])
3 died between T1 and T2

Fig. 2 Flow chart of study participation of the integrated neighborhood approach (INA)

of repeated measurements to analyze differences in out-
comes between groups (covariance type: unstructured;
beta distribution; all fixed effects). Dependent variables
were EQ-5D-3L, SPF-IL, and SF-20 scores. Independent
variables were baseline scores of the studied outcome
variables; gender and frailty (TFI score) as matching
factors; time and intervention/control group as main
effects; and age, educational and income levels (low or
high), living situation (single or not), and morbidity (0, 1,
or >1 disease) as adjusting covariables. Additional analy-
ses were performed to determine interactions between
time and group membership, as well as the influence of
neighborhood level on outcomes; these analyses revealed
no other effect on any outcome and their results are not
presented. Goodness of fit was expressed using the —2 log
likelihood and Akaike’s information criterion, with lower
scores indicating better fit. p < .05 (two-sided) was con-
sidered to indicate a statistically significant difference.
SPSS was used for all statistical analyses.

Results

Baseline characteristics

Table 1 shows participants’ baseline characteristics. At
TO, compared with control subjects, participants in the
intervention group (both intention to treat and as treated
participants) were significantly older, more often single,

and less educated; they had lower incomes, were more
likely to have one or more diseases, and had lower SPF-IL
scores and lower SF-20 scores for the physical function-
ing, role functioning, and mental health dimensions. No
significant difference in health-related quality of life (EQ-
5D-3L score), SF-20 social functioning or current health
perceptions score was observed.

One-year changes in well-being and (health-related)
quality of life

No substantial difference in well-being or (health-related)
quality of life was observed between the intervention
and control group at 1 year (T2) in analyses adjusted for
time, age, sex, educational level, income, living situation,
morbidity, frailty, and baseline scores. Control group par-
ticipants (Table 2) reported better physical functioning
(SF-20 dimension score = 6.98, 95 % confidence interval
[CI] = 2.45-11.52) and well-being (SPE-IL score = .09,
95 % CI = .01-.17) than did intention to treat partici-
pants at 1 year. However, as treated analysis (Table 3)
revealed no significant difference in well-being (SPE-
IL score = .07, 95 % CI = —.01 to .15). Last, it is worth
notifying that differences favoring the control group at
baseline on role functioning and mental health disap-
pear at 1 year in both the intention to treat and as-treated
analyses.
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Table 1 Baseline characteristics of older people
Control group Intention to treat? As treated®
n=186 n=186 n=168
Age (years) 79.8 (5.9) 6 (6.0)** 6 (6.0)**
Sex (female) 137 (73.7 %) 143 (67.9 %) 127 (75 6 %)
Living situation (single) 153 (82.3 %) 167 (89.9 %)* 152 (90.5 %)*
Educational level (low) 37(19.9 %) 3(39.2 %)*** 65 (38.7 %)***
Income (low) 99 (53.2 %) 124 (66.7 %)** 113 (67.3 %)**
Morbidity (>1 disease) 182 (97.8 %) 3(93.0 %)% 157 (93.5 %)*
Frailty (TFI) 8.0(2.2) 1(23) 2(23)
Well-being (SPF-IL) 2.7 (43) 6 (56)** 6 (.55)**
Health-related quality of life (EQ-5D-3L) 69 (.25) 66 (.26) (26)
SF-20 physical functioning 45.1 (30.4) 383 (31.6)* 38.2 (31.8)*
SF-20 role functioning 31.6(42.5) 234 (36.4)* 23.8 (36.6)
SF-20 social functioning 65.3(32.2) 60.2 (37.2) 596 (37.1)
SF-20 mental health 67.3(21.8) 6 (24.2)% 3(24.2)%
SF-20 current health perceptions 456 (9.8) .1(9.3) 47.0 (9 5)

Values are presented as mean (standard deviation) or n (%)

TFITilburg frailty indicator, SPF-IL social production function instrument for the level of well-being, EQ-5D-3L five-dimensional, three-level EuroQol, SF-20 short form 20

* p < .05 (two-tailed)
**p < 01
***p <.001

2 Statistics compared to control group

Discussion

INAs are increasingly advocated to support community-
dwelling older people, but their effectiveness has not
been examined previously. This study thus assessed the
effectiveness of an INA using measures of older people’s
(health-related) quality of life and well-being. The INA
was found to have no substantial effect; the control group
showed slightly better well-being and physical function-
ing than the intention to treat group, but these differ-
ences were not clinically relevant. The minimal clinically
relevant difference in these cases would be .5 SD [19]
or equivalently .28 for well-being and 15.08 for physical
functioning, whereas our study showed effect sizes of .09
and 6.98 respectively.

Furthermore, differences in well-being disappeared in
the as treated analysis. Last, the slightly positive result
was found that differences favoring the control group at
baseline on role functioning and mental health disap-
pear at 1 year in both the intention to treat and as-treated
analyses. However, it remains unclear whether this is due
to the adjustment of baseline scores of role functioning
and mental health and covariables or due to the INA.
Therefore, this result should be approached cautiously.

Several factors may help to explain the observed lack of
change in (health-related) quality of life and well-being.
The social and political climate in which the INA was ini-
tiated may have contributed to these results. During this

period, the municipality of Rotterdam implemented an
array of policy changes—mainly in home care—and used
competitive tender practices to appoint (new) health and
social care providers. As described elsewhere [20] the
rate and complexity of these reforms were detrimental
to established community relationships and generated
high levels of mutual distrust and insecurity among INA
partners, including older people. Dynamic environments
often hamper the ability to innovate and create learning
environments [21] and multicomponent interventions
are particularly sensitive to contextual factors [22]. The
achievement of multilevel alignment across professional,
organizational, and policy borders through INA imple-
mentation may require more time, continuity, and broad
commitment throughout all levels (i.e., micro-, meso-,
and macrolevels) {7, 23].

In addition to being distracted by the dynamic envi-
ronment from developing and optimizing the interven-
tion, community workers struggled to find innovative
ways to support older people and lacked helpful support
tools [20]. Paradoxically, the project team’s provision of
ample professional autonomy paralyzed INA community
workers in their search for innovative working methods.
For example, community workers were expected to rely
on informal support before seeking professional sup-
port; however, due to barriers to informal support provi-
sion and receipt [24], they often relied on conventional
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support organization techniques [20]. Given the com-
plexity of evolution toward innovative norms and prac-
tices, the 1-year study period may have been insufficient
to capture intervention optimization and to detect effects
on older people’s health and well-being [25].

Previous research has also demonstrated that integrated
care initiatives regularly fail to achieve expected out-
comes. Several recent reviews of integrated care programs
have revealed unconvincing and inconclusive effects on
care outcomes [26—30]. Although these reviews focused
on “conventional” components of integrated care, such as
the integration of health and social care services and the
use of multidisciplinary teams and preventive home visits,
they did highlight the complexity of integrated care and
support initiatives. Barriers associated with meeting the
complex and varied needs of frail older people and those
related to contexts characterized by competing economic
and social pressures challenge the effectiveness of ini-
tiatives. These initiatives will not necessarily fail to meet
expectations, but we are still in the process of learning
which types of intervention are appropriate in different
contexts and for which recipients [30].

This study has several limitations. Although we
matched intervention and control participants, the
groups showed notable baseline differences. Differences
in age, educational level, income, living situation, morbid-
ity, and many outcome measures [well-being and three of
five (health-related) quality of life subscales] favored the
control group. Adjustment for baseline measures may
not have been sufficient to account for unobserved differ-
ences. The suitability of the TFI as a matching tool is also
uncertain; although it identifies frail older people and has
shown predictive validity for disability and quality of life
[31] it may not cover all aspects of frailty and thus should
not be used in isolation. Furthermore, TFI administra-
tion differed between groups; it was self-administered in
the control group and administered by community work-
ers during home visits to intervention participants. INA
community workers indicated that some older people
appeared to mask the severity of their conditions in their
presence (e.g., due to fear of institutionalization). Future
research is required to establish whether TFI scores vary
according to the method of administration.

Moreover, the outcome measures used in this study may
have been to distal and global to detect group differences. To
allow a more nuanced understanding of the intervention’s
effectiveness, future research may also take into account
more immediate measures that depict specific aspects of
(health-related) quality of life and well-being, such as social
participation, loneliness and social well-being.

The use of different recruitment methods may also
have contributed to baseline differences between groups
[32, 33]. Community workers recruited intervention
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participants, whereas a random sample of control sub-
jects was recruited by mail and telephone. Unlike in
many other community-based integrated care interven-
tions, which rely on systematic visitation of older peo-
ple listed in GPs’ registries, INA community workers
depended on professionals and community members to
identify frail older people. This difference in approaches
may have affected the composition of the interven-
tion group. Furthermore, older people’s agreement to
participate at community workers’ requests may have
been based on personal or social desirability motiva-
tions. Postal questionnaires, such as that used for con-
trol group recruitment, may be especially sensitive to
selective non-response, leading to overrepresentation
of willing individuals who feel physically and cognitively
capable of participation [34]. This possibility is sup-
ported by the lower response rates from less-advantaged
neighborhoods in our sample.

Conclusions

This thorough study, which included three measure-
ments and a control group, demonstrated that the INA
does not (yet) meet expectations. Given the complex-
ity of the INA, the 1-year study period may have been
too short for intervention optimization and detection
of effects on outcomes in older people. Complex inter-
ventions such as the INA may require a “bedding-in”
period before extensive evaluation of processes and
outcomes is appropriate [35]. Our findings also indi-
cate the need to further improve and refine such pro-
grams before large-scale implementation. Although
current demands require decisiveness, we must remain
critical and carefully determine which interventions
are most appropriate, considering local contexts and
beneficiaries.
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