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Abstract

Background: End-of-life care in dementia in nursing homes is often found to be suboptimal. The Feedback on
End-of-Life care in dementia (FOLlow-up) project tests the effectiveness of audit- and feedback to improve the
quality of end-of-life care in dementia.

Methods/Design: Nursing homes systematically invite the family after death of a resident with dementia to
provide feedback using the End-of-Life in Dementia (EOLD) – instruments. Two audit- and feedback strategies are
designed and tested in a three-armed Randomized Controlled Trial (RCT): a generic feedback strategy using
cumulative EOLD-scores of a group of patients and a patient specific feedback strategy using EOLD-scores on a
patient level. A total of 18 nursing homes, three groups of six homes matched on size, geographic location,
religious affiliation and availability of a palliative care unit were randomly assigned to an intervention group or the
control group. The effect on quality of care and quality of dying and the barriers and facilitators of audit- and
feedback in the nursing home setting are evaluated using mixed-method analyses.

Discussion: The FOLlow-up project is the first study to assess and compare the effect of two audit- and feedback
strategies to improve quality of care and quality of dying in dementia. The results contribute to the development of
practice guidelines for nursing homes to monitor and improve care outcomes in the realm of end-of-life care in
dementia.

Trial registration: The Netherlands National Trial Register (NTR). Trial number: NTR3942
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Background
The prevalence of dementia worldwide is significantly
growing, with the majority of the persons with dementia
dying in nursing homes [1,2]. Therefore, the provision of
high-quality end-of-life care for nursing home residents
with dementia is essential [3-6]. However, the literature
reports numerous shortcomings in the end-of-life care
for dementia, suffering of residents and unfulfilled needs
of families [6]. For example, an Italian study reported
high levels of pressure ulcers, burdensome interventions
such as tube- and PEG-feeding, psychotropic drugs and
poor decision-making in the last month of life of nursing
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home residents with dementia [7]. Despite some encou-
raging trends from The Netherlands and the U.S. regar-
ding improved symptom management in dementia
[8-10], improvement of end-of-life care for dementia
remains a research priority [11].
Systematic assessments of care performance that are

compared to professional targets or standards (hereafter
referred to as audit and feedback) is widely used as a
strategy to improve professional care practice [12]. In
the nursing home setting, there are indications that audit
and feedback using cumulative quality of care scores
based on a group of patients may improve nursing home
care in general [13-15], including nursing home care for
residents with dementia [16]. In the US, audit and feed-
back is already structurally applied to improve hospice
and palliative care services (Family Evaluation of Hospice
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Care Survey of the National Hospice and Palliative Care
Organization, [17]).
The literature suggests that audit and feedback is more

effective when accompanied by either active interven-
tions (such as educational outreach, integration within
an overall quality improvement framework), or passive
interventions (such as publication of performance), with
active interventions generally being more successful then
passive interventions [15,18-20]. So far, only audit- and
feedback strategies using cumulative scores relating to
care performances of care teams have been reported pre-
viously in the literature (e.g., Zuidgeest et al. [21]). How-
ever, this audit- and feedback strategy is time consuming
due to the administrative tasks involved, which poten-
tially creates barriers for the nursing homes to use audit-
and feedback for care quality improvement. Therefore, a
feedback strategy based on discussing evaluations on a
patient level, is an appealing, and possibly less time con-
suming, alternative design. Such patient specific audit-
and feedback also allows for individual care workers to
relate more directly the feedback to their own care
performance.
Due to a lack of studies that directly compare different

strategies of audit and feedback, evidence for the effec-
tiveness of different audit and feedback strategies is li-
mited [15,19], and this includes the nursing home setting.
Moreover, the influence of the organizational context on
audit- and feedback and its implementation has not been
addressed. More generally, earlier work in the area of
evidence-based clinical practices in health care organiza-
tions found three organizational elements to influence
implementation processes of evidence-based clinical prac-
tices: active leadership, process adaptation and involve-
ment of management structures and processes [22].
Implementation of guidelines is affected by the specific
characteristics of the guidelines, the target group and of
the social or environmental context [23].
The aim of the Feedback on End-of-Life care in

dementia (FOLlow-up) project is to assess the effect of
the implementation of two audit- and feedback strategies
on the quality of care and quality of dying of nursing
home residents with dementia: a generic feedback strat-
egy using cumulative care performance scores generated
by a feedback program, and a patient specific strategy.
Effects of implementation are assessed with the End-
of-Life in Dementia – Satisfaction With Care (EOLD-
SWC) scale and the End-of-Life in Dementia – Comfort
Assessment in Dying (EOLD-CAD) scale [24]. Families
evaluate and provide feedback on the quality of end-of-life
care and the quality of dying of nursing home residents
with dementia, as families’ perceptions are intrinsically
valuable in palliative care [25]. These instruments had the
best psychometric properties and feasibility for use among
bereaved family members [26-28]. Further, this study
improves our understanding of facilitators and barriers of
implementation, and of effectiveness to improve care of
audit and feedback in the nursing home setting using a
mixed-method process evaluation.

Methods
Study design
The effects of active implementation of the EOLD-
instruments is tested using a Randomized Controlled
Trial (RCT) design. Nursing homes are randomized into
three groups. Two intervention groups implement the
EOLD-instruments according to the generic or the
patient-specific feedback strategy, and a control group
is created to control for changes that occur over time in
the nursing home setting (2005–2010) independent
from feedback on quality of care [9].

Setting and study population
Participating nursing homes implement the EOLD-SWC
and EOLD-CAD instruments on psychogeriatric wards
(almost all dementia, and patients generally stay there
until death). A specially trained elderly care physician
employed by the nursing home is responsible for the
care, including the residents’ last stage of life [29-31].
The study population comprises family caregivers (i.e.,

the main contact person) of nursing home residents with
dementia who died on a psychogeriatric ward. Families
of residents who stayed at least 16 days of the last
month of their life in the nursing home are eligible to
provide written feedback. Further, potential respondents
need to be able to read Dutch. The nursing home invites
the family member most involved in care during the last
month (usually the same person throughout admission)
to provide feedback.

Power analyses and recruitment of nursing homes
The power analyses were based on a minimum number
of family assessments to generate feedback; from there,
we calculated the number of facilities in each group,
from which followed a minimum and average number of
beds per facility. For the cumulative feedback strategy, a
minimum of 10 to 15 feedback reports is required to ge-
nerate reliable total EOLD-SWC and EOLD-CAD scores
and compare with national means, and we departed from
an average total of 30 feedback reports for the complete
data collection period. Further, the minimum relevant dif-
ference to be detected on the EOLD instruments before
and after implementation of the feedback was 3 points.
Based on three previous Dutch studies using the EOLD-
SWC and EOLD-CAD instruments, we assumed an Intra
Class Correlation Coefficient of 0.07 for the EOLD-CAD
and 0.01 for the EOLD-SWC [9]. Additionally, when ta-
king into account a significance level (alpha) of 0.05 and a
power (beta) of 0.80, a minimum of five nursing homes
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per intervention group is needed. Based on a rate of 55%
for eligibility and response, each participating nursing
home needs to have a minimum of 22 decedents with de-
mentia per year, and the average across facilities should
amount to 33. Assuming a quarter of the nursing home
residents die each year [32], the minimum number of beds
of the psychogeriatric wards of participating nursing
homes is 88, and the average over all facilities should
amount to 132.
Nursing homes meeting the criterion of the availability

of a minimum of around 88 psychogeriatric care beds
have been recruited from all over the country. Nursing
homes that were planning an organizational change that
might affect the study’s outcomes were excluded from
participation. Fifty-six nursing homes with the required
number of psychogeriatric beds located throughout the
country have been approached to be involved in the
study. From the approached nursing homes, two nursing
homes could not participate due to the exclusion cri-
teria. A total of 18 nursing homes agreed to participate
in the study (recruitment rate: 32%). The most common
reasons not to participate were lack of time, organi-
zational changes or staff shortage, and nursing homes
not having end-of-life care quality improvement as their
current priority.

Randomisation
Based on the variability in factors potentially affecting
resident outcome and family satisfaction with care as
reported in the literature (reviewed by Van der Steen,
2013 [32]), three groups were matched to ensure similar
distributions with regard to the following characteristics:
size, geographic location, religious affiliation and the
availability of a palliative care unit, since a spill-over
effect of hospice services on residents who were not on
hospice has been noted. Subsequently, the three groups
were randomly assigned to one of the two intervention
groups or the control group.
Problem Strategy Implementation Level of cha

Low quality of  
end-of-life care/
quality of dying Generic Organisation 

feedback 

Intervention

Team behavioEOLD – instruments and
implementation of improvement suggestions
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specific individual tea
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Figure 1 Conceptual model for effectiveness of two feedback strateg
The intervention
Theoretical framework and hypotheses
The FOLlow-up project aims at changing the behavior
of professional caregivers on different levels in the nur-
sing home due to the implementation of the EOLD-
instruments in the nursing home practice (Figure 1). We
hypothesize that informing nursing homes on their cu-
mulative EOLD-scores using the generic feedback stra-
tegy linked to identified care deficits will motivate
nursing homes to improve both as an organization and
as a care team. Similarly, we assume that patient specific
feedback may, in addition to changes in care perfor-
mance on an organizational level and team level, result
in behavioral changes of an individual professional care-
giver. For example, if a physician received feedback from
a family that the explanation of medication issues was
unclear, he may improve the informing about medication
to family members. Further, discussing of this in the care
team possibly has a spin-off to practice of colleagues,
which may result in standard offering of an information
leaflet on selected medication.

The EOLD- instruments
Earlier research reviewed eleven measurement instruments
developed to assess the quality of end-of-life care and
quality of dying of nursing home residents with or without
dementia. The End-of-Life in Dementia-Satisfaction With
Care scale (EOLD-SWC) and the End-of-Life in Dementia-
Comfort Assessment in Dying scale (EOLD-CAD) were
identified as the most appropriate instruments with regard
to, for example, validity, reliability, and ease of use, to
assess quality of end-of-life care and quality of dying in
dementia, respectively [26-28].
The EOLD–SWC is a 10-item scale that was deve-

loped for after-death assessment of satisfaction with care
by family members of residents with dementia. Examples
of items are ‘I felt fully involved in all decision making’
or ‘The health care team was sensitive to my needs and
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Table 1 Example of an EOLD- SWC item with
improvement suggestions

End-of-life in dementia – satisfaction with care (EOLD-SWC) scale,
item 7

I feel that my relative/care recipient got all necessary nursing
assistance

Improvement suggestions (version 2.0): Involved disciplines:

a) Make clear to the family caregivers what the
possible options are for nursing assistance for
their relative with dementia. To support
information provision, a booklet with
information regarding nursing assistance in the
last stage of life of residents with dementia may
be handed out.

Physicians and nurses/
nurse aides

b) In communication with family caregivers, you
may wish to be realistic about the prognosis of
their relative with dementia. Provide contact
details of the staff members with whom family
caregivers may talk with regard to the
prognosis of their relative and its risks.¹

Physicians and nurses/
nurse aides

c) Evaluate frequently (at least once in six
months) in multi-disciplinary team meetings
whether all possible nursing assistance is
provided to the residents with dementia.

Physicians and nurses/
nurse aides

¹To feel home. [Guidance for family caregivers and nursing home staff to work
together to provided care with dignity], 2009.
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feelings.’ For both scales, higher scores reflect higher
levels of comfort and higher levels of satisfaction re-
spectively. The EOLD–CAD is a 14-item scale developed
to assess the condition of the care recipient during the
dying process. The scale comprises the subscales phy-
sical distress, dying symptoms, emotional symptoms,
and well-being [24].

Data collection and procedures
We also ask families to provide socio-demographic
characteristics of both the respondent (age, gender,
marital status, relationship to the nursing home resi-
dent) and of the decedent (age, gender, marital status
and date of death).
The participating nursing homes send the question-

naire with the EOLD-instruments to the family caregiver
of a nursing home resident who died with dementia.
During 20 months the deaths on the nursing homes’
psychogeriatric wards are recorded. Six to eight weeks
after the death of their loved one, the nursing home
sends the questionnaire to the family caregivers. Along
with the questionnaire, the family caregivers receive a
letter that explains the involvement of the nursing home
in the FOLlow-up project, and the returning of a com-
pleted questionnaire is considered as informed consent
to participate. Further, the exact dates on which the
questionnaires were sent out and received back, as well
as the number of residents with dementia who died and
whose family caregiver could not provide written feed-
back, and the reasons for ineligibility are registered. It is
up to the nursing home to decide which staff member is
most eligible to be responsible for the registration and
sending of the questionnaires, but usually these tasks are
performed by a member of the nursing homes’ adminis-
trative support team.

Strategies for implementation
The two strategies to implement the EOLD-instruments
1) the generic feedback strategy and 2) the patient spe-
cific feedback strategy both link to specific suggestions
on how to improve care. The improvement suggestions
were developed based on the latest national and inter-
national literature and care guidelines in the field of
end-of-life- and palliative care, and when available, spe-
cific to dementia [6,18,33-37]. They also included prac-
tical suggestions to inspire improvements even in the
absence of evidence. Subsequently, the improvement sug-
gestions were reviewed by professionals in the field on
their practical applicability to improve care quality. Table 1
provides an example of an item of the EOLD-SWC scale
with the related suggestion for care improvement.
The generic feedback strategy links cumulative EOLD-

scores to specific targets to improve care quality. For
this, a user-friendly import program has been developed
for nursing homes to enter their EOLD item scores and
generate total EOLD scores after the scores of at least
ten residents are entered. The total EOLD-scores are
compared with a norm based on mean EOLD item- and
total scores collected nation wide in nursing homes
using family caregivers’ evaluations of quality of care
and quality of dying. The scores that are significantly
higher or lower than the national mean item- and total
scores are signaled. The program links to improvement
suggestions tailored to the specific areas where the nur-
sing home scored significantly lower, to trigger actions
for care quality improvements.
In the patient specific strategy, individual patient

EOLD-item scores are discussed in multi-disciplinary
team meetings. To support the team discussions, the
nursing homes using the patient-specific strategy will
receive a printed version of all the improvement sugges-
tions. The nursing homes of the intervention groups
report the improvement actions initiated after receiving
feedback to improve care quality.

Evaluation of the FOLlow-up project
The effect of active implementation of the EOLD-
instruments on quality of care is tested with a quantita-
tive effect evaluation. Further, to assess the impact of the
implementation of the instruments in the nursing
homes, a process evaluation is performed. The develop-
ment of the instrument for evaluation is informed by
pilot work, exploring receptiveness of nursing homes to
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employ the EOLD-instruments. A pilot survey study
among 40 Dutch nursing homes assessed their willing-
ness to use these instruments in their daily psycho-
geriatric practice as well as barriers and facilitators for
effective use of the EOLD-instruments for care quality
improvement. From the surveyed nursing homes, 63%
would be willing to use the instruments. Their main mo-
tivation was the wish to understand the quality of care
they provided and the possibility to improve this. The
barriers named by the nursing homes were the expected
additional workload and time investment. Involvement
of the nursing home staff, varying from the nursing
homes’ management to the care staff, as well as grass-
root support from the field and incorporation in the care
quality framework were named as important facilitators
for effectiveness of the instruments for quality improve-
ment. From this pilot we learned that some support and
guidance may be needed for successful implementation.
Therefore, we aim at testing effects of an intervention
that is sustainable with limited external support.

Effect evaluation
Starting the first of May 2012, the nursing homes of all
three groups administer the EOLD-instruments for the
complete period of data collection. After 10 months, the
nursing homes of the two intervention groups actively
deploy the feedback with the help of the improvement
suggestions for care quality improvement according to
the audit and feedback strategy they were randomly
assigned to. The nursing homes report to the research
team the improvement actions that were initiated fol-
lowing the feedback. After having received the feedback,
the nursing homes of the two intervention groups con-
tinue to administer the EOLD-instruments for another
10 months, along with using the improvement sugges-
tions. The nursing homes of the control group will
administer the EOLD-instruments during the full data
collection period of 20 months while providing their
usual care. After the data collection, those nursing
homes will receive their EOLD-scores along with sugges-
tions to improve care quality as well as support to
implement improvements actions among the care teams
similar to the nursing homes participating in the inter-
vention groups.
The participating nursing homes are responsible for

the collection of data, with limited support from the re-
search team. The support of the research team com-
prises instruction meetings with nursing home staff
involved in the data collection, written instruction ma-
terial and regular contact by telephone or email.

Statistical analysis
To compare the data longitudinally within and bet-
ween the intervention groups and control groups, the
participating nursing homes hand over the questionnaires
they receive back from the families to the research team
to enter the data in SPSS. Subsequently, we explore any
changes over time in all three research groups, and in the
intervention groups over the two periods of data collec-
tion separately. In all research groups, the EOLD-scores
collected during the pre- and post-test data collection are
compared per home and over all homes with paired tests.
If needed due to changes over time related to, for example,
a general trend or an increased focus on end-of-life care
related to study participation, time dependent analyses
are performed to control for the changes over time.

Process evaluation
All participating nursing homes regardless their research
group are invited for a mixed-method process evaluation
after 10 months and after 20 months from the start of the
data collection. The Linnan and Steckler [38] framework
is used to guide the process evaluation. To assess the dose
delivered and dose received, a written survey is adminis-
tered to collect information regarding the number of sur-
veys that were sent out, and the number of surveys that
the nursing home received back. Further, nursing home
representatives are asked to estimate additional time- and
financial investments. Second, to assess the fidelity (i.e.,
whether the intervention was implemented as intended)
and the facilitators and barriers of audit- and feedback in
the nursing homes using the EOLD-instruments, a quali-
tative interview with the nursing home staff involved in
data collection (such as the elderly care physician, ma-
nagement, administrative support) is performed. These in-
terviews are transcribed verbatim, coded by more than
one member of the research team, and themes defined.
The information collected in the interviews is compared
with the nursing homes’ own registrations of the dose
delivered and dose received and logs of their time- and
material investments.
Last, the reports of the nursing homes with respect to

the improvement actions initiated will be analyzed. Each
reported improvement action will be categorized in
whether it aims a behavioral change of an individual
professional caregiver, of a team of professional care-
givers or a change on the organizational level (Figure 1).

Ethical considerations
The study protocol was approved by the Medical Ethics
Committee of the VU University Medical Center. The
research group receives coded family evaluations from
the participating nursing homes with the key to remain
in the nursing home.

Discussion
The FOLlow-up project is, to the best of our knowledge,
the first study to implement and compare audit-and
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feedback strategies in the nursing home setting specifi-
cally to improve end-of-life care in dementia. We as-
sume the implementation of audit- and feedback in the
nursing home to be a complex process involving mul-
tiple processes of care in the nursing home (e.g., care
quality coordination, administrative support, manage-
ment structures and multi-disciplinary care giving). The
assessment of the effects of audit- and feedback on care
quality using a RCT combined with the evaluation of
organizational and social elements possibly influencing
audit and feedback will contribute to its theoretical un-
derstanding and practical lessons for future implementa-
tion in nursing homes. Further, our study will advance
our understanding of how to monitor care outcomes in
the realm of end-of-life care in dementia. Indeed, the
EOLD-instruments showed a positive trend in EOLD-
scores over time [9] and differences in EOLD-scores
were found between countries [39,40]. Our data will in-
crease the understanding of the differences between
nursing homes in quality of care and quality of dying
using EOLD-scores, as well as the possibilities of the
nursing home care staff to influence them. This know-
ledge may provide an evidence base for the development
of quality indicators needed to systematically improve
end-of-life care in dementia. Nevertheless, the design of
the study involved a few important choices with regard
to the development of the audit- and feedback strategies,
the research setting and the data collection.
First, regarding the design of the audit- and feedback

strategies, to develop a care standard needed for the feed-
back program used in the generic feedback strategy, a
norm was created based on data collected in previous
Dutch research [9]. In the data, mean satisfaction with
care (EOLD-SWC) scores did not significantly vary across
different geographic areas, although slightly lower mean
scores for quality of dying (EOLD-CAD) were found for
densely versus less densely populated areas. Nevertheless,
we wish to employ a single national standard of quality,
and single mean score for both instruments for any region
in the Netherlands was the norm. Because of trends in
time, it is important to continue monitoring EOLD scores,
and we may consider an update of the norm using the
pre-test data collected in FOLlow up, if we find important
differences from the existing norm.
Second, we have no data on which to base an estimate

of the response rate with patient specific feedback stra-
tegy. Based on previous Dutch research using coded data
without names [9,27,32,41], we assumed in our power
calculation, a response rate of 55-60% and a few cases
being ineligible. In the FOLlow-up project, the partici-
pating nursing homes are fully responsible for the data
collection process. Nursing homes directly communicate
with the family caregivers to obtain their care evalua-
tions. This avoids asking family caregivers’ consent to
participate prior to sending the EOLD-instruments and
they may feel that their privacy is better guaranteed,
compared to data collection that involves contact with
the University. We expect that because of this protocol
for data collection, family caregivers will be more forth-
coming with their feedback compared to our previous
research, potentially increasing the response rate. How-
ever, in the patient-specific feedback strategy, family
caregivers will be explicitly asked permission allowing
their feedback to be discussed non-anonymously in a
multidisciplinary team meeting. This may lead to a dif-
ferent response rate between the two audit- and feed-
back strategies due to family caregivers being more
hesitant to participate in the patient-specific strategy
compared to the generic strategy.
Third, with respect to choice of research setting, pre-

vious research performed on psychogeriatric units (for
dementia) of residential care homes found the level of
comfort assessed with the CAD-EOLD to be lower than
in nursing homes [9]. Therefore, implementation of the
EOLD-instruments in residential care homes potentially
involves more significant care improvements, if poten-
tial barriers such as less physician oversight or leader-
ship can be addressed. Nevertheless, due to the small
size of psychogeriatric units in residential care homes in
the Netherlands (typically around 20 beds) compared to
nursing homes and the absence of an in-home elderly
care physician, we test the effectiveness of the EOLD-
instruments only in nursing homes.
Despite the benefits of giving nursing homes respon-

sibility for the data collection, it may also negatively in-
fluence the outcomes of the project. The research team
cannot fully control the protocols and implementation
of the audit- and feedback strategies as intended. How-
ever, only by giving nursing homes responsibility over
the data collection is it possible to evaluate the practical
implications and effect of audit- and feedback on qua-
lity of care and quality of dying in dementia. Further,
the nursing homes receive limited, but continuous sup-
port during the data collection by the researchers.
When audit- and feedback is proven effective in im-
proving the quality of care in dementia, our findings
may be implemented on a larger scale, along with spe-
cific recommendations for effective implementation of
audit- and feedback in nursing homes.
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