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The main objective of this thesis was to evaluate the effectiveness of 
Embrace, a population-based, person-centered, and integrated primary-
care service for older adults in terms of perceived quality of care, as well 
as service use and costs. A second objective was to gain insight into the 
change in professional roles, especially the new role of case manager, 
which might contribute to a better understanding of the effectiveness 
of such a new service. This chapter provides an overview of the main 
findings and a reflection on these findings, including methodological 
considerations. Finally, implications for practice, policy, and research 
are given.

Main findings

Research question 1: How to assess older adults’ perceived quality of care in a 
person-centered and integrated care service that is based on the Chronic Care 
Model and targeting the population of community-living older adults?
To answer this question will involve the development of the Patient 
Assessment of Integrated Elderly Care (PAIEC), a self-report measurement 
instrument that reflects the perceived quality of care and support by 
older adults who are either healthy or unhealthy. The PAIEC is an adapted 
version of the Patient Assessment of Chronic Illness Care (PACIC). The 
disease-related concepts were converted into general health concepts, 
and the response option “does not apply” was added, to reduce the 
number of missing scores. We found the PAIEC to have good psychometric 
properties, with a good fit for a three-factor model and good internal 
consistency, along with sufficient known groups and divergent validity. 

Research question 2: What are the effects of Embrace on the quality of person-
centered and integrated care and support, as perceived by older adults after 
one year?
We conducted a randomized controlled trial (RCT) using the PAIEC as the 
outcome measurement of perceived quality of care. We found that older 
adults receiving care and support through Embrace reported a higher 
level of perceived quality of care than older adults receiving usual care. 
This effect was most evident for older adults receiving individual support 
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from a case manager. The greatest effects were found for older adults with 
a “Frail” risk profile. We found no significant effects for “Robust” older 
adults, or for the PAIEC subscales “Goal-setting and problem-solving” 
and “Coordination and follow-up” for older adults with a “Complex care 
needs” risk profile. 

Research question 3: What is the change in level of implementation of Embrace 
over a one-year period, as perceived by participating professionals?
Alongside the RCT, we evaluated the change in level of implementation 
of integrated elderly care between baseline and after 12-months follow-
up, as perceived by professionals participating in the Elderly Care Teams. 
To do this, we used the Assessment of Integrated Elderly Care (AIEC) 
questionnaire. The AIEC is an adapted version of the Assessment of 
Chronic Illness Care (ACIC), in which the disease-related concepts were 
converted into non-disease related concepts. We found that participating 
professionals at baseline reported a “basic” level of implementation of 
integrated care for older adults. After one year, the level of implementation 
improved clinically, attaining what one would consider a “reasonably 
good” level. This also indicates room for improvement towards a goal of 
“fully developed integrated elderly care.”

Research question 4: What are the experiences of community nurses and social 
workers with regard to their new professional roles as a case managers in 
Embrace? 
We conducted a qualitative study using in-depth interviews with eleven 
community nurses and social workers, who were assigned case manager 
roles in the Elderly Care Teams. We found that their experiences in these 
new professional roles involved four major themes: 1) establishing the 
case-manager role; 2) the changing relationships with older adults that 
case managers experience; 3) the case manager’s toolkit; and 4) the 
benefits of case management. In general, the community nurses and 
social workers indicated that they were better able to meet the needs of 
the older adults, to provide preventive and pro-active care and support, 
and to prevent escalations and emergency admissions to hospitals. 
Finally, the case managers experienced their roles as rewarding, while 
at times challenging due to a high caseload, time constraints, and the 



General discussion

151

7

combination with their regular jobs as a community nurses or social 
workers.

Research question 5: What is the cost effectiveness of Embrace after one year?
We assessed the cost-effectiveness of Embrace compared to care-as-
usual in the RCT, both overall and per risk profile. We found that average 
total costs were higher in the Embrace groups compared to care-as-
usual groups; statistical significance was reached for the whole sample 
but not for the risk profiles. Differences in health-associated outcomes 
were not statistically significant but did tend to favor the Embrace 
groups compared to care-as-usual. The probability that Embrace would 
be cost-effective was below 80%, the exception being for “risk profile 
improvements” within the risk profile “Complex care needs.” In terms 
of current standards, Embrace is not more cost-effective than care-as-
usual. However, it could be considered financially worthwhile in terms of 
“risk profile improvements” for older adults with “Complex care needs,” 
if society is willing to invest long term. 

Reflection on the main findings

We developed Embrace, a person-centered and integrated-care service 
for all community-living older adults, and put it into practice. This new 
service was developed in order to contribute to finding a solution for 
the challenges facing current healthcare systems.1-3 The most important 
question we need to answer in this thesis is: Did we succeed?

Achieving a person-centered and integrated-care service is possible
To be able to evaluate Embrace’s added value, older adults need to be 
receiving the service as we intended. Professionals’ adherence to the new 
approach is an especially important prerequisite. Based on the results 
found in Chapters 4 and 5, we concluded that older adults did receive 
the service as intended. All professionals followed an extensive training 
program that included follow-up meetings and coaching on the job by an 
external facilitator in order to support the cultural change. Community 
nurses and social workers, who play crucial roles as case managers 
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within Embrace, reported that this training and support were decisive 
in enabling them to fulfill their role. They also indicated that they felt 
skilled in their tasks. They were able to invest in building relationships 
of trust, which is a precondition for acting as a patient advocate and 
care coordinator. Ultimately, their focus shifted from being traditionally 
task-oriented to being person-centered, and they found they were truly 
able to make a difference by organizing care and support in collaboration 
with others (Chapter 5). Furthermore, we found that all participating 
professionals reported that the perceived level of implementation of 
person-centered and integrated care improved significantly after one 
year (Chapter 4). These findings are in line with previous studies that 
also found that training programs and support by an external facilitator 
can have a significant, positive effect on the delivery of care.4,5 

Several factors may have facilitated the realization of Embrace.6 
First, the shared urgency and perceived need to redesign the organization 
of care and support for older adults were key facilitators. The willingness 
of care providers and their financers to participate in Embrace was 
great. More general practitioners than needed, for example, offered to 
participate, and all the participating organizations and financers were 
involved from the start. Second, the willingness to change on the part of 
the participating organizations was great; they invested a lot of time and 
effort in the implementation of Embrace (Chapter 5). This demonstrates 
that Embrace is feasible and applicable to primary care. 

Person-centered and integrated-care improves quality of care 
We found that Embrace improved the quality of care as perceived by older 
adults (Chapter 4). Our study is, to our knowledge, the first to assess the 
effects on perceived quality of care of a person-centered and integrated-
care service for the total group of community-living older adults. As such, 
we cannot fully compare our findings to other studies, but we can do so 
regarding integrated-care services for specific disease-related groups and 
care complexity-related groups of older adults. Similar improvements in 
perceived quality of care were found regarding integrated-care services 
for patients with COPD,7,8 diabetes,9-11 and chronic heart failure.12 Our 
results for older adults with “Complex care needs” and “Frail” risk profiles 
are comparable to studies on Guided Care, an integrated-care service for 
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multi-morbid older adults that also led to an improvement in perceived 
quality of care.13 
 Integrated-care services for older adults should not focus 
exclusively on older adults already in need of care. Our results indicate that 
person-centered and integrated-care services for older adults also have 
positive effects on older adults who are “at risk” for poor health outcomes,14 
along with those with increasing case complexity.15 Significantly, older 
adults with the “Frail” risk profile showed the biggest improvement in 
perceived quality of care, more so than older adults in the “Complex care 
needs” risk profile, which is what one might have expected. Two possible 
explanations for this finding exist. First, older adults in the “Frail” risk 
profile might be in a transitional phase. Older adults with the “Frail” risk 
profile perceived their health-related problems as being more severe 
than older adults with complex care needs. Frail older adults might still 
have needed to adapt to and accept the consequences of aging.16 The 
early detection of health-related problems may have led to improved 
care experiences. Second, the informal network of “Frail” older adults 
tends to shrink, and as a result, they are increasingly in need of support. 
Embrace provided that care and support before regular professional 
care was needed; this may also have improved care experiences. Thus, 
proactive and preventive care seems essential for supporting older adults 
as they navigate the healthcare landscape, especially those who are in a 
transitional phase. 

The findings regarding improved quality of care, as described above, 
are in line with the findings of the qualitative study that we performed 
and of a qualitative study on older adults’ experiences with Embrace.17 
Case managers indicated that they felt that older adults appreciated 
their assistance, since it gave the older adults a sense of strength and 
support. Older adults stated: 1) that Embrace reinforced their ability to 
remain in control, even if they were dependent on others; and 2) that 
they felt safe and secure, which is in contrast to the fears of increasing 
dependency within the usual care system. As such, Embrace meets the 
needs of older adults, as they perceive them.
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Person-centered and integrated care is not yet demonstrably cost-effective 
Our cost-effectiveness study (Chapter 6) showed that Embrace yielded 
little financial advantage regarding health-associated outcomes compared 
to usual care, overall costs for the Embrace groups were actually slightly 
higher. According to current standards, Embrace cannot be regarded as 
cost-effective when compared to usual care. This aligns with other recent 
studies on integrated-care services for older adults in the Netherlands18-22 
and on other services based on the CCM.23 It contrasts, however, with the 
cost-effectiveness of some condition-specific integrated-care approaches, 
such as those for depression and COPD.24 In most of the latter studies, 
cost-reductions involved hospitalization and sick leave, outcomes 
directly related to a (severe) disease or condition. This may explain the 
difference, since Embrace does not focus on a specific condition or on 
disease-specific cost-reductions. Embrace focuses on older adults living 
in the community, healthy or unhealthy, and on cost-reductions and 
shifts in costs between the different funding streams. This complicates 
the evaluation of such a service. 

Some aspects of our cost-effectiveness study should be taken 
into consideration; person-centered and integrated-care services like 
Embrace should not be seen as a single intervention but as a complex 
strategy to implement fundamental changes in organizing the delivery 
of health and social-care services.24 First, as with most financial 
evaluations, we used a 12-month follow-up, which may have not been 
long enough to demonstrate financial advantages. The investment effect 
of complex interventions such as Embrace leads to higher costs in the 
initial years of implementation, while the effects on service use are only 
expected longer term in the ensuing years.25 Second, the effects of the 
intervention may have been attenuated, since older adults also receive 
care and support from organizations not part of Embrace. This may have 
led to the divergence between Embrace and usual care groups as being 
too narrow for differences in costs and patient outcomes to be detected. 
Third, the self-report measurement instruments used to assess health-
related outcomes may have not been suitable for detecting changes 
in clinical practice.26 Health-related quality of life, especially, might be 
an outcome that is less suitable for evaluating person-centered and 
integrated-care services for older adults. Finally, Embrace may in fact not 
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be more cost-effective than care-as-usual. The Dutch healthcare system 
is already comprehensive, and its standards are high.27 The addition of 
person-centered and integrated-care services for older adults to the 
healthcare system, without any reduction of services in other parts of 
the system, will inevitably lead to an overall increase in costs.

Monitoring the added value of person-centered and integrated care requires 
novel indicators
Our newly developed measurement instruments geared to assessing 
perceived quality of care and cost-effectiveness might contribute to the 
toolkit for the evaluation of person-centered and integrated care.28 We 
found, for example (Chapter 4), that it is essential to distinguish between 
the concepts of “care as experienced” and “satisfaction with care,” since 
the confusion between these two concepts can have a major effect on 
the psychometric properties of a questionnaire.29-31 We also found that 
health-related quality of life and survival are less suitable outcomes 
when evaluating services for older adults in the last phases of their lives, 
especially when they do not necessarily prefer life-prolonging care to 
well-being and comfort.32,33 Therefore, we developed the new outcomes 
“aging in place” and “risk profile improvements,” which might better 
capture the effectiveness of person-centered and integrated care for 
community-living older adults (Chapter 6).

Methodological considerations 

An important strength of this thesis is Embrace’s comprehensive 
evaluation of quality of care and cost-effectiveness. We used quantitative 
and qualitative research methods to gain in-depth insight into the impact 
of the intervention, and have combined the perspectives of both older 
adults and professionals, which complement each other in terms of 
depth of insight.34,35

Sample
The main strengths of the Embrace study are its large and unbiased 
community-based sample of older adults (75 years and older), and the 
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segmentation of this sample into risk profiles. The latter made sub-group 
evaluation possible and refined our analysis within these risk profiles.1,36 
Randomization of older adults within the participating GP practices, using 
a balanced allocation procedure per profile, led to a balanced distribution 
of characteristics (e.g., age, gender, living situation) that potentially 
might have confounded intervention outcomes.37 One strength of the 
qualitative study was that all case managers participated, with varying 
backgrounds, ages, and years of work experience.

Possible limitations should be taken into consideration as well. 
The older adults’ response rate was 49%. Women in particular – the 
oldest older adults – and older adults who lived in rural areas more 
frequently declined to participate. However, we found no between-
group differences between the intervention and control groups. In 
addition, older adults lost to follow-up were significantly older, frailer, 
had a greater complexity of care needs, lower health status, and they 
received home care more often as compared to participants. Again, this 
did not differ between the intervention and control groups. 

Quality of the information 
The main strengths in terms of the quality of information were the 
combination of data from self-report measurement instruments and data 
from the registries of healthcare insurers, municipalities, and the long-
term care agency. Self-report is considered to yield robust data, if suitable, 
reliable, and valid measurement instruments are used and administered 
appropriately.38 Data from healthcare insurers, municipalities, and long-
term care agency registries are considered to be highly reliable and valid, 
since they are necessary for reimbursements.39 The reliability and validity 
of the information obtained in the qualitative study were guaranteed by 
a topic-based interview developed by experts in qualitative research and 
by the Embrace researchers, and pilot-tested by trained interviewers. The 
quality of the information was further enhanced by the use of iterative 
data collection and analyses procedures, including a member check. 

Some potential limitations regarding information quality should 
be noted as well. In the PAIEC validation study, older adults who were 
receiving intensive integrated care and support from the case managers, 
still frequently used the “not applicable” and “never” response options. 
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This may indicate a misunderstanding and therefore an underreporting 
of their use of care. Furthermore, due to the small number of participating 
professionals, we were unable to evaluate the psychometric properties 
of the AIEC. However, the psychometric properties of the full version of 
the Dutch ACIC have previously been shown to be acceptable.40 Finally, 
the information from registries of health insurers that we used did not 
cover all participants and may have been somewhat inaccurate as well.41 
Medications, for example, might have been used later than prescribed, 
and hospital stays and medical specialist visits may not have been 
limited to calendar years. As such, use of care may have been registered 
in a year other than the one in which it actually took place.

Inferences on causality and effects
We conducted a well-designed RCT with segmentation of the sample 
of older adults into risk profiles, with balanced random allocation 
procedures, within an everyday primary-care setting. This design enjoys 
great advantages when it comes to the internal validity of the results. There 
were no statistically significant differences in baseline characteristics 
between the Embrace and usual care groups. Multilevel analyses with GP 
practice as a variable showed no effect differences between GP practices, 
when comparing Embrace with usual care. 

One possible limitation is contamination, since we randomized 
older adults per GP practice. Although we asked GPs to provide usual 
care to older adults who were not assigned to the intervention groups, 
members of the Elderly Care Team may have provided them with 
elements of Embrace care and support, such as a medication review, 
thus altering “usual care”. This may have led to some underestimation 
of the effects as found. However, contamination was rather unlikely, 
since routine GP visits leave little room for preventive and proactive 
care. Second, older adults in the control groups were not blinded, which 
might have led to response bias. Older adults, or their relatives, may 
have over- or underestimated their actual (health) situation in order to 
receive or decline additional care and support. However, case managers 
indicated that, in almost all cases, the answers on the questionnaires 
corresponded with reality. Finally, the impact on the “levels of support 
for integrated elderly care” from the perspectives of the professionals 
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was assessed within the intervention arm of the RCT only; this may have 
hampered a causal interpretation of the results in terms of comparing 
them with a control group.

Implications 

Implications for clinical practice and policy 
Our findings indicate that Embrace is feasible and applicable to primary 
care, and aligns with most societies’ policies regarding ageing in place 
and strengthening primary care. We found that Embrace improved 
older adults’ perceived quality of care; older adults with “Complex care 
needs” and “Frail” risk profiles especially benefitted after one year. Thus, 
healthcare systems that are considering implementing person-centered 
and integrated care for older adults should preferably start Embrace with 
older adults with “Complex care needs” and “Frail” risk profiles. 

Findings described in this thesis indicate that there is still room 
for improvement in the level of implementation of integrated care, 
that cultural and organizational changes require ongoing attention, 
and that new payment models might be needed to embed services 
like Embrace within the healthcare system. Participating organizations 
could improve the levels of implementation by investing in extended 
support for professionals. This should include multidisciplinary training 
programs, combined with support by an external facilitator, as well 
as ongoing support from the managers of participation organizations. 
Furthermore, the CCM element in decision support could be enhanced 
to improve further integration between primary care and community 
services. Finally, the financing of integrated care and support may need 
to be adapted, since the unequal distribution of costs and benefits 
across funding-stream financing types may hamper implementation of 
integrated-care services such as Embrace. Providers and financers should 
explore the feasibility of coming up with new accountability agreements 
that would enable them to add and reduce services between the various 
funding streams, while continuing to provide and fund preventive and 
proactive care and support.42-44 
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We found the PAIEC and AIEC to be suitable and applicable 
measurement instruments for evaluating the quality of care delivered. 
We also found “risk profile improvements” and “aging in place” to be 
suitable outcomes for evaluating cost-effectiveness. This implies that 
these instruments can be used to monitor implementation of person-
centered and integrated care within a healthcare system; these outcomes 
can provide valuable information for health-policy decision-makers. 

Implications for future research 
We found that Embrace improved quality of care but cannot yet be 
considered cost-effective compared to usual care according to present-
day standards. This finding requires replication in other cultural and 
social settings in order to assess its generalizability. This especially holds 
true, given the low socioeconomic status, along with the associated lower 
education and health status in the area where the study was performed.45 
Further evaluation should focus on the long-term effects as well, since 
a 12-month period is simply too short to detect meaningful changes in 
a complex intervention such as Embrace. Moreover, such a replication 
study could use self-reported outcomes that relate to healthy ageing 
and ageing in place, in particular when dealing with aspects of control, 
coping, and self-management.46

The qualitative study we performed provided insight into the 
case-management role for community nurses and social workers 
and, in combination with the responses on the AIEC questionnaire, 
led to some understanding of the process involved in Embrace. This 
understanding could be broadened, however, by assessing the fidelity 
of implementation and the components of Embrace that are active.47 To 
gain a better understanding of service provision and the feasibility of 
embedding Embrace within the healthcare system, such an evaluation 
should also include the actual steps taken by professionals.
 This thesis has provided insight into the cost-effectiveness of 
Embrace. In addition to the evaluation of its long-term cost-effectiveness, 
other models of financial evaluation could be explored as well, such as 
decision analytic modeling. Such models take into account different 
services, and compare expected costs and consequences of decision 
options within a healthcare system.48 Decision analytic modeling might 
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help to evaluate the long-term cost-effectiveness of Embrace as compared 
to other services, and might provide insight into the distribution of costs 
and benefits across funding streams.

Currently, Embrace is being implemented in the Dutch primary-
care system. During this implementation stage of Embrace, the quality 
of service delivery must be maintained and therefore monitored. In 
addition to perceived quality of care, the objective and technical aspects 
of quality of care could be monitored as well, such as safety, effectiveness, 
timeliness, equitability, and efficiency.28,49 

We found the newly introduced outcome and measurement 
instruments in this thesis to be suitable and applicable for evaluating 
the effects of person-centered and integrated care, but they still need 
further validation.50 To be able to establish society’s willingness to pay 
for “aging in place” and “risk profile improvements,” their predictive 
validity in terms of costs needs to be assessed. Furthermore, the AIEC’s 
psychometric properties should be evaluated and the PAIEC’s convergent 
and test-retest validity assessed. In addition, further research is needed 
to improve the clarity of the PAIEC, in particular when it comes to why 
older adults frequently used the response options of “not applicable” 
and “never.”

Conclusion 

The aim of this thesis was to contribute to a solution for the challenges 
facing contemporary healthcare systems. The question at the end of this 
thesis is: Have we succeeded? Based on our findings, we can conclude 
that we have contributed to a solution. We found that it is feasible to 
offer a complex person-centered and integrated-care service for the 
total population of community-living older adults. According to the 
participating professionals, this service has improved the levels of 
integrated care and has enabled them to meet the needs of older adults. 
According to the older adults themselves, the service improved their 
perceived quality of care but not their health-related outcomes. In addition, 
the service was not considered cost-effective compared to usual care. A 
parallel qualitative study did show encouraging results regarding older 
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adults’ experiences with Embrace,17 and a parallel pretest-posttest study 
also showed that prevalence and severity of health-related problems, 
as reported by older adults, decreased dramatically for those receiving 
case management.16 Given our findings, and the expected positive effects 
of prevention and proactive care in the long run, person-centered and 
integrated-care services such as Embrace should be considered a growth 
model for improving population health and patient experience, along 
with reducing per capita cost.
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