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Abstract

Background: Day care services offer meaningful activities, a safe environment for attendees and respite for family
caregivers while being expected to delay the need for nursing home (NH) admission. However, previous research
has shown inconsistent results regarding postponement of NH admission. The objective of the study was to
explore the influence of a day care programme designed for home-dwelling people with dementia on NH
admission.

Method: A quasi-experimental trial explored the proportion of patients permanently admitted to nursing homes
after 24 months as the main outcome by comparing a group of day care attendees (DG) and a group of
participants without day care (CG). In all, 257 participants were included (181 in DG and 76 in CG). A logistic
regression model was developed with NH admission as the outcome. Participant group (DG or CG) was the main
predictor, baseline patient and family caregiver characteristics and interactions were used as covariates.

Results: The mean age of participants was 81.5 (SD 6.4), 65% were women and 53% lived alone. The mean MMSE
score was 204 (SD 3.5). In all, 128 (50%) of the participants were admitted to a nursing home by the 24-month
follow-up, 63 participants (25%) completed the follow-up assessment and 66 (26%) dropped out due to death (8%)
and other reasons (18%). In the logistic unadjusted regression model for NH admission after 24 months, participant
group (DG or CG) was not found to be a significant predictor of NH admission. The results from the adjusted
model revealed that the participant group was associated with NH admission through the interactions with age,
living conditions, affective symptoms, sleep symptoms and practical functioning, showing a higher probability for
NH admission in DG compared to CG.

Conclusion: The study reveals no evidence to confirm that day care services designed for people with dementia
postpone the need for NH admission. Admission to nursing homes seems to be based on a complex mix of
personal and functional characteristics both in the person with dementia and the family caregivers. The findings
should be considered in accordance with the limitation of inadequate power and the high drop-out rate.

Trial registration: The study is registered in Clinical Trials (NCT01943071).
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Background

Day care services for people with dementia aim to offer
meaningful activities and a safe environment to improve
the quality of life of the attendees. Additionally, these
services should act as a respite service for family care-
givers, and it is suggested that such services could delay
the need for nursing home (NH) admission [1-5].

In Norway, day care centre programmes, as well as
domiciliary nursing and nursing home care, are provided
by the local authorities. The municipalities have the re-
sponsibility for offering good quality day care services to
older people, including people with dementia [6]. The
provision of day care services specially designed for
people with dementia was one of the main priorities of
the first governmental Norwegian Dementia Plan [7],
and this commitment has been maintained in the second
Dementia Plan [8]. Local authorities in Norway are of-
fered funding from the government to provide day care
services for this group of patients close to their own
homes. One of the reasons why the Ministry of Health
and Social Care is prioritising this is that a day care
programme is less expensive than care in nursing homes
or other living accommodations [9]. A repeated national
survey investigating the municipal dementia care ser-
vices in Norway revealed that the percentage of munici-
palities offering day care for people with dementia
increased from 30% in 2007 to 71% in 2014 [10].

Dementia is the main predictor of NH admission
among Norwegian community-dwelling people 70 years
and older who receive home care services [11]. Predic-
tors of NH admission for people with dementia have
been reported in several systematic reviews. Advanced
age has been found to increase the probability of NH ad-
mission in dementia patients [12, 13]. The meta-analysis
of Cepoiu-Martin et al. revealed that increasing age
(1-year increments) is significantly associated with a
higher risk of NH admission [14]. Additionally, a higher
risk of NH admission has been reported for unmarried
(widowed, divorced or single) people with dementia
compared to married persons [13, 14]. People living
alone have a higher risk of NH admission compared to
those living with a spouse or a caregiver [12, 13]. Sever-
ity of cognitive impairment (e.g. as measured by the
Mini-Mental Status Examination or Clinical Dementia
Rating Scale) is a significant predictor of increased risk
of NH admission [13-16]. Functional impairments and
basic activity of daily living dependencies significantly
increase the risk of NH admission [13—16]. Furthermore,
occurrence of neuropsychiatric symptoms, such as ag-
gression, anxiety, depression and psychosis, have been
reported to increase the risk of NH admission [13-16].
Poorer physical health and severity of immobility have
also been associated with NH admission [16]. Caregiver
characteristics associated with NH admission have been
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identified in several studies. Having a female caregiver
may reduce the risk of NH admission [14], whereas the
caregiver being an adult child is associated with earlier
institutionalisation of the person with dementia, com-
pared to spousal caregivers [13]. Poorer physical health,
heavier burden [12-16] and depressive symptoms of the
caregivers have also been associated with a higher risk of
NH admission [13, 14].

Previous research studying the impact of various ser-
vices, such as a day care programme, support pro-
grammes and in-home help, has shown inconsistent
results regarding the postponement of NH admission.
An increased risk of NH admission has been reported
for people who attend a day care programme for more
days and for those who use community health services
more often [12, 17, 18]. In contrast, other studies have
demonstrated that receiving day care services and the in-
tensity of community home care services increase the
probability of remaining at home and not being admitted
to residential care [19]. Furthermore, utilisation of
in-home help earlier in the course of dementia has been
reported to delay institutionalisation [20]. A meta-analysis
by Spijker et al. [21] explored the effectiveness of non-
pharmacological interventions in delaying institutionalisa-
tion of people with dementia. In total, 13 studies of
support programmes were identified with follow-up pe-
riods ranging from three to 102 months. The participants
were all community-dwelling, but five of the interventions
took place in outpatient settings, like day care, university
or mental health services. The programmes were all multi-
component, offering individualised interventions to meet
the needs of the patients and their caregivers. The
meta-analysis showed that patients included in the inter-
ventions were significantly less likely to be institutiona-
lised than patients in control groups and, furthermore,
the time to institutionalisation significantly increased.
The analysis of the intervention characteristics showed
that actively involving family caregivers in decisions
about treatments distinguishes effective from ineffective
programmes [21].

The aim and content of day care as an intervention
designed for people with dementia is not standardised,
and, hence, the evaluation of its effects is a challenge [4,
22]. In most previous studies exploring the effect of day
care programmes on NH admission, the intervention
has been described as adult day care with no further in-
formation about the content of the programmes or their
suitability for people with dementia.

At present, there is only limited knowledge concerning
the effects of day care programmes designed for people
with dementia. A review conducted by the Norwegian
Knowledge Centre for the Health Service (NOKC) in
2011 [23] identified a mere eight published studies of
moderate to poor quality. At the societal level, two of
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these studies reported lower costs for the day care
group, due to reduced admittance to acute hospitals [24]
or nursing homes [25]. However, cost effectiveness could
not be confirmed [26]. An updated review conducted by
NOKC in 2014 was not able to identify any further re-
search in this field [27].

In a review, Luppa et al. [13] concluded that there is a
need for development and application of interventions
that can maintain people with dementia to live in their
own homes for a longer period to assure timely
institutionalisation.

The recent systematic review and meta-analysis of pre-
dictors of long-term placement in persons with dementia
by Cepoiu-Martin et al. concluded that important infor-
mation about several individual and caregiver predictors
of NH admission are available. However, other factors,
such as day care services, show inconsistent effects [14].
Thus, additional research to gain valid knowledge about
whether day care programmes designed for people with
dementia can postpone admittance to nursing homes is
needed.

Methods

Study aim, design and setting

The main objective of this study is to explore the impact
of a day care centre programme designed for people with
dementia on NH admission. This is a quasi-experimental
study comparing a group of people with dementia receiv-
ing a day care centre programme designed for people with
dementia (day care group, DG) with a group of people
with dementia not receiving day care, as they did not live
in a municipality with such a service (comparison group,
CQ). Both groups were followed up after 24 months.

Participants

The following inclusion and exclusion criteria were
employed: participants should be 65 years or older, have
a dementia diagnosis according to the ICD-10 criteria, a
Mini-Mental State Examination (MMSE) score of >15
and the capacity to give informed consent based on the
judgement of a professional caregiver. The inclusion of
people with MMSE scores >15 was chosen as an add-
itional criterion to ensure the probability for the partici-
pants’ capacity to give informed consent. Additionally, a
family caregiver of each participant should be willing to
participate and give his or her informed consent to par-
ticipate. Both the patient and the family caregiver had to
give consent. Patients in the day care group should have
attended the centre for at least 4 weeks and should not
have been in the programme for longer than 12 months.
Furthermore, they had to attend the centre at least twice
a week to be included. Participants who had applied for
a permanent nursing home placement or were suffering
from a serious co-morbid physical disorder with a life
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expectancy of less than 6 months were excluded. The in-
clusion of participants was made between December
2013 and July 2015 and follow-up was made 24 months
after inclusion.

Power calculation and recruitment

The primary outcome in the study was the proportion of
patients admitted to nursing home care by the
24-month follow-up. In accordance with the results of
Engedal [24] and Taranred [28], we expected that 47% of
the patients receiving day centre services would be ad-
mitted to nursing home care within 24 months, com-
pared to 62% of the patients in the CG. To demonstrate
a significant difference between the groups with 80%
power and a significance level of 5% with a two-way
X’-test, a sample size of 172 patients in each group was
required. We planned to include 200 patient-family care-
giver dyads in each group, allowing for a 15% drop-out
rate. Thus, the study sample was planned to consist of
400 patients with dementia living at home and their pri-
mary family caregivers. Participants in the DG were re-
cruited from day care centres designed for people with
dementia, and patients in the CG were recruited from
local authority dementia teams and in-home care service
offices in municipalities without day care centre pro-
grammes for this patient group. The participants were
recruited from various municipalities spread across
Norway, including small and large municipalities in both
groups. Both participants in DG and CG received
in-home care services based on the assessment of indi-
vidual needs made by the municipalities. The recruit-
ment and inclusion process is illustrated in Fig. 1. A
total of 99 day care centres and 45 in-home nursing care
units were initially invited to recruit participants for the
study, with 53 day care centres and 19 in-home units
taking part in the final recruitment process. In DG, 39
(18%) of the 220 participant dyads that fulfilled the in-
clusion criteria refused participation (20 patients and 19
caregivers) In CG, 59 (44%) of the 135 invited partici-
pant dyads refused participation (48 patients and 11
caregivers). The sample at baseline comprised 181 par-
ticipants in the DG and 76 participants in the CG.

Intervention and comparison condition

The intervention consisted of a stay in a day care centre
designed for people with dementia for at least 2 days a
week. Any type of day care centre with a programme de-
signed for people with dementia was eligible for inclu-
sion in the study. To receive access to day care designed
for people with dementia in Norway, the attendee should
be diagnosed with dementia. The day care services could
take place at an institution, such as a nursing home unit,
meeting centre, farm or another suitable location. Cen-
tral aims of day care should be to offer meaningful
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activities to the attendees and respite for family care-
givers [29]. The comparison condition was “care as
usual”.

Data collection

A group of 13 trained assessors, consisting of nurses, oc-
cupational therapists and a psychologist, all experienced
in dementia care and with no connection to the sample
organisations, collected the data. Before data collection,
they received information about the study and 1 day of
training in the use of the assessment tools.

Data were collected at baseline and after 24 months.
Information about NH admission was recorded as yes
(1) or no (0) at the 24-month follow-up. Demographic
data of patients and family caregivers such as gender,
age, marital status, living condition and educational
level, were collected. To diagnose dementia, a standar-
dised and structured assessment of symptoms, debut,
type and course was used at baseline. Two experienced
psychiatrists independently diagnosed the participants
according to the ICD-10 criteria for research using all
the available information from the data collection. Dis-
crepancies in diagnoses were settled in a consensus
meeting. At baseline and follow-up, the following assess-
ments were made.

Clinical Dementia Rating scale

The severity of dementia was assessed by the Clinical
Dementia Rating scale (CDR) [30], a six-item assessment
scale. Using an algorithm giving precedence to memory,

the severity of dementia is staged as (0) none, (0.5) pos-
sible, (1) mild, (2) moderate or (3) severe dementia. The
reliability of the Norwegian version of CDR has been
evaluated to be adequate [31].

Mini-Mental State Examination

The Mini-Mental State Examination (MMSE) [32] was
used to assess cognitive functioning. The scale consists
of 20 items, with a possible sum score between 0 and 30.
A higher score indicates better cognitive function. The
MMSE has been evaluated to be a suitable tool for the
detection of cognitive impairment in Norwegian patients
of old age [33].

Activities of daily living

Functioning in activities of daily living (ADL) was
assessed by the Physical Self-Maintenance Scale (PSMS)
and the Instrumental ADL scale (IADL) [34]. The PSMS
scale measures basic activities and has six items rated on
a five-point scale from one (maintain the activity) to five
(do not maintain the activity at all/need full assistance).
The minimum score is six and the maximum is 30. The
IADL scale assesses the instrumental activities of daily
living and has eight items. The scoring system is similar
to that of the PSMS, but the maximum score on each
item varies between three and five, which gives a mini-
mum score of eight and a maximum of 31. For both
scales, a higher score indicates poorer functioning and a
greater need for assistance. The scales have utility in
widely diverse settings with a range of population groups
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[34] and have been used in several previous Norwegian
studies of home-dwelling people with dementia [11, 35] .

The Montgomery-Asberg Depression Rating Scale
Depressive symptoms were assessed by the Montgomery
-Asberg Depression Rating Scale (MADRS) [36], which
has been validated and found reliable for use among
people with dementia [37]. MADRS was used in an inter-
view with the participants. The scale consists of 10 items
that can be scored from zero to six, giving a minimum
score of zero and a maximum score of 60, with a higher
score indicating more severe depressive symptoms.

The Neuropsychiatric Inventory Questionnaire

The Neuropsychiatric Inventory Questionnaire (NPI)
[38] was used to evaluate neuropsychiatric symptoms.
The NPI has been validated and found reliable [39]. The
questionnaire was used in an interview with the family
caregiver to assess the presence of NPS. If present, the
severity of each of the 12 symptoms was assessed on a
scale from one to three, giving an item score ranging
from zero to three and a sum score ranging from zero to
36. [39]. Based on previous principal component ana-
lyses made among home-dwelling people with dementia,
the sub-scores NPI-psychosis (delusions and hallucina-
tions), NPI-affective (depression, anxiety and apathy)
and NPI-hyperactivity (agitation, disinhibition, euphoria,
irritability and aberrant motor behaviour) were used [11,
40]. Additionally, NPI-sleep was included in the analysis
as a single item.

The Anosognosia Rating Scale

The Anosognosia Rating Scale (REED) [41] was used to
rate the patients’ degree of awareness of memory loss.
REED consists of a four-point scale (1- full awareness, 2
— shallow awareness, 3 — no awareness and 4 — denies
impairment); the scorings are based on an interview,
which is often combined with cognitive testing of the pa-
tient. This scale has high inter-rater reliability [41], and
it correlates well with the discrepancy score between the
informants’ and patients’ reports [42].

Relatives’ Stress Scale
Caregivers’ level of stress related to caregiver burden
was examined using the Relatives’ Stress Scale (RSS)
[43]. The RSS consists of 15 questions with five alterna-
tive answers with a scoring range from zero (never) to
four (very often/always), giving a minimum score of zero
and a maximum score of 60, with a higher score indicat-
ing more severe stress. The scale has been evaluated to
be a useful tool to identify various aspects of carer bur-
den in dementia [44].

Additionally, at the family caregiver level, depressive
symptoms were also assessed using the MADRS.
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Statistical analysis

Missing values on the different instruments were im-
puted at the item level. The imputation was performed
only for cases with at least 50% of items on the scale
available. The missing values (all 12 for MADRS patient,
13 for MADRS family caregiver,13 for RSS, and 37 of 51
for IADL) were imputed by random numbers drawn
from an empirical distribution generated for each item
of interest.

Demographic and clinical characteristics were presented
as means and standard deviations (SD), or frequencies and
percentages as appropriate. The differences between the
DG and the CG in permanent admission to nursing home
after 24 months were assessed using the y*-test. A logistic
regression model was further applied. The main predictor
in the model was participant group (DG or CG). Other
predictors were predefined a priori to analyses and in-
cluded age, gender, level of education, living alone, MMSE
sum, MADRS sum for patient, REED sum, NPI-psychosis,
NPI-affective, NPI-hyperactivity, NPI-sleep, IADL sum,
PSMS sum, MADRS sum family caregivers and RRS, all
measured at baseline. First, unadjusted (bivariate) regres-
sion models were estimated for each predictor. Next, an
adjusted (multiple) model containing all predictors and
interaction terms between participant group and each pre-
dictor was estimated. A significant interaction implies that
there are differences in permanent admission to nursing
homes between patients in the DG and patients in the CG
with respect to association. The adjusted model was fur-
ther reduced by Akaike’s Information Criterion (AIC),
where a smaller value implies a better model. Adjustment
for intra-centre correlations was considered but omitted
as correlations were negligible. The results were presented
as regression coefficients and standard errors (SE) for vari-
ables included in the interactions and as odds ratio (OR)
with a 95% confidence interval (CI) otherwise.

The statistical analyses were performed in SPSS v 25
and SAS v 9.4. Results with p-values below 0.05 were
considered statistically significant.

Ethical consideration

The project was approved by the Regional Committee in
Ethics in Medical Research in South-East Norway (2013/
1020). After being given written and oral information,
the patients and the family caregivers were asked to give
written informed consent. Only patients with the cap-
acity to give consent were included.

Results

The baseline descriptive data of the participants are pre-
sented in Table 1. At baseline, 257 participants were in-
cluded, 181 (70.4%) in the DG and 76 (29.6%) in the CG.
The mean age of the patients was 81.5, SD 6.4. There
were 168 female participants (65.4%), and 135
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Table 1 Baseline characteristics patients and family caregivers
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Patient characteristics Day care group Comparison group All
(N=181) (N=76) (N=257)

Age, mean (SD) 81.1(6.5) 824 (6.0) 81.5 (64)
Female gender, n (%) 110 (60.8) 58 (76.3) 168 (654)
Living alone, n (%) 92 (50.8) 43 (56.6) 135 (52.5)
Education after primary school, n (%) 87 (48.1) 25 (32.9) 112 (436)
Full awareness (REED), n (%) 62 (34.3) 22 (28.9) 84 (32.7)
MMSE score, mean (SD) 20.5 (3.5) 20.3 (3.6) 204 (3.5)
MADRS score, mean (SD) 47 (4.8) 59 (54) 5.1 (5.0
PSMS score, mean (SD) 95 (3.2 93 (3.1) 95 (3.2)
IADL score, mean (SD) 226 (5.1) 204 (5.6) 219 (5.3)
NPI-psychosis sub score, mean (SD) 09 (14) 06 (1.2) 0.8 (14)
NPI-affective sub score, mean (SD) 23 (2.1) 20 (1.9) 2.2 (2.0)
NPI-hyperactivity sub score, mean (SD) 20 (2.2 14 (2.1) 1.8 (2.2)
NPI-sleep item score, mean (SD) 0.5 (0.8) 04 (0.8) 0.5 (0.8)
Dementia diagnosis, n (%)

- Alzheimer's disease (AD) 140 (77.3) 62 (81.6) 202 (78.6)

- Vascular dementia (VD) 20 (11.0) 2 (26) 22 (8.6)

+ Mixed AD/VD 8 (44) 6 (7.9) 14 (54)

« Lewy body dementia/Parkinson’s disease with dementia 11 (6.1) 2(26) 13 (5.1)

« Frontotemporal dementia 2.0 0 2 (0.8)

- Other dementias 0 4(5.2) 4 (1.6)
Severity of dementia CDR, n (%)

+ CDR 0.5 - possible dementia 22 (12.2) 20 (26.3) 42 (16.3)

- CDR 1 - mild dementia 117 (64.6) 48 (63.2) 165 (64.2)

« CDR 2 - moderate dementia 41 (22.7) 8 (10.5) 49 (19.1)

« CDR 3 - severe dementia 1 (0.6) 0 1(04)
Family caregiver characteristics
Age, mean (SD) 624 (13.5) 61.1(12.2) 620 (13.1)
Female gender, n (%) 125 (69.1) 52 (68.4) 177 (68.9)
Live together with the patient, n (%) 76 (42.0) 18 (23.7) 94 (36.6)
Relationship to the patient

- Spouse 69 (38.1) 18 (23.7) 87 (33.8)

« Child/Child-in-law 106 (58.6) 54 (71.1) 160 (62.3)

« Other 6 (3.3) 4(5.3) 9 (3.5)
MADRS score, mean (SD) 3.6 (43) 3.7 (49) 3.7 (45)
RSS score, mean (SD) 19.1 (11.1) 14.1 (4.9 17.7 (11.0)

REED The Anosognosia Rating Scale, MMSE Mini Mental State Examination, MADRS Montgomery-Asberg Depression Rating Scale, PSMS Physical Self-Maintenance
Scale, IADL Instrumental Activities of Daily Living, NP/ Neuropsychiatric Inventory Questionnaire, CDR Clinical Dementia Rating scale, RSS Relatives’ Stress Scale

participants (52.5%) lived alone. The mean MMSE score
was 20.4, SD 3.5, and 88 of the participants (34.2%) had
full awareness of their memory loss according to the
REED scale. The mean age of the family caregivers was
62.0, SD 13.1, and 177 (68.90%) were women. A total of
94 of the participating caregivers (36.6%) lived with the
patient, and these were mainly spouses. In total, there
were 87 (33.9%) spousal caregivers.

The drop-out rate and the number of participants ad-
mitted to nursing homes in the study sample from base-
line to follow-up at 24 months are presented in Table 2.
A total of 63 participants (24.5%) completed the
follow-up assessment at 24 months. Altogether, 128
(49.8%) dropped out due to NH admission (93 (51.4%)
in DG and 35 (46.1%) in CQ), 20 (7.8%) died and 46
(17.9%) dropped out due to withdrawal or other reasons.
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Table 2 The drop-out rate and the number of participants admitted to nursing homes from baseline to follow-up after 24 months

in day care group and comparison group

Day care group Comparison group Both groups
n (% compared to baseline) n (% compared to baseline) n (% compared to baseline)
Baseline, participants 181 (70.4) 76 (29.6) 257 (100)
After 24 months, participants 47 (26.0) 16 (21.1) 63 (24.5)
Nursing home admission 93 (51.4) 35 (46.1) 128 (49.8)
Dead 15 (83) 5(6.6) 20 (7.8)
Dropped out: 26 (14.4) 20 (26.3) 46 (17.9)
- Withdrew 15 13 38
« Other reasons 11 7 18

The participants who dropped out had a significantly
lower MMSE mean score at baseline 20.0 (SD 3.5) com-
pared to the participants who completed follow-up, 21.7
(SD 3.1), p =0.001. Additionally, the drop-outs at
follow-up had a significantly higher mean IADL score of
224 (SD 5.1) and PSMS 9.8 (SD 3.2) compared to the
participants who completed follow-up, IADL 20.4 (SD
5.6) p =0.009 and PSMS 8.5 (SD 2.6) p =0.005. Further-
more, the drop-outs had a significantly higher
NPI-psychosis score of 1.9 (SD 1.5) versus 0.5 (SD 0.9)
p =0.018 in the participants that completed the
follow-up.

No differences in NH admission were found between
DG and CG (p=0.743). The results of the logistic re-
gression model for NH admission after 24 months are
presented in Table 3.

Participant group (DG or CG) was not found to be a
significant predictor of NH admission in the unadjusted
model (Table 3). Odds of nursing home admission were
higher for those with a lower MMSE score (p < 0.001),
indicating more severe cognitive impairment, and a
higher NPI-psychosis score (p = 0.016), indicating the oc-
currence of psychotic symptoms of hallucinations and
delusions.

In the adjusted AIC-reduced model (Table 3), lower
MMSE scores were still associated with higher odds of
nursing home admission (p <0.001). Participant group
(DG or CG) was associated with NH admission through
several interactions. The odds of NH admission were
significantly higher for DG than CG for all ages up to
82 years. The odds of NH admission increased signifi-
cantly with increasing age in CG (p=0.006) but
remained stable in DG.

The odds of NH admission were significantly higher in
the DG group compared to CG among both those living
alone (p=0.005) and those living with somebody (p =
0.008). The odds of NH admission were significantly
higher in the DG compared to the CG for all
NPI-affective values. The odds of NH admission in-
creased non-significantly with increasing NPI-affective
sub-score (p = 0.056) in CG but remained stable in DG.

The odds of NH admission were significantly higher
for DG than CG for all NPI-sleep score values. However,
increase in NPI-sleep score values (indication of more
sleeping symptoms) reduced the odds of NH admission
in CG (p = 0.047) but remained stable in DG.

The odds of NH admission were significantly higher in
DG than CG for all PSMS scores. The odds of NH ad-
mission increased significantly with increasing PSMS
score values in CG (p =0.048) but remained stable in
DG.

Discussion

The main objective of the study was to explore the im-
pact of day care designed for people with dementia on
NH admission. The results from the adjusted logistic re-
gression model revealed that participant group (DG or
CG) was associated with NH admission through the
interactions with age, living conditions, affective
symptoms, sleep symptoms and practical functioning,
showing higher odds of NH admission in DG compared
to CG.

These findings are important to illuminate the expec-
tations of the benefits from day care services and deter-
mine the potential for day care to postpone the need for
NH admission. The findings from the current study, re-
vealing an increased risk for NH admission in the DG
group compared to the control, are comparable with
previous studies. For example, a study by McCann et al.
revealed that the risk of NH admission increased with
the number of days of adult day care attendance for
people with dementia. Additionally, heavier caregiver
burden increased the risk [17]. Wattmo et al. reported
that more days in adult day care at baseline or a sub-
stantial increase in the use of day care during 36 months
of follow-up predicted earlier admission to nursing
homes among participants with Alzheimer’s disease [18].
Furthermore, our findings are in line with previous re-
views exploring the predictors of NH admission, con-
cluding that demographic characteristics such as
advanced age and living alone, and clinical characteris-
tics including more cognitive and ADL impairment and
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Table 3 Predictors of nursing home admission after 24 months. Results of logistic regression model with covariates measured at

baseline, unadjusted and adjusted AlC-reduced models (N =194)

Variables Unadjusted model Adjusted AlC-reduced model®

OR (95% Cl) p-value? OR (95% Cl) /Regression coefficient (SE) p-value?
Group (comparison group — ref) 0.92 (047; 1.80) 0814 19.78 (7.06)° 0.006
Age 2 (0.98; 1.07) 0.348 0.20 (0.07)* 0.006
Gender (women - ref)) 0.60 (0.33; 1.10) 0.104 0.46 (0.20; 1.06) 0.071
Education (education after primary school - ref) 0.59 (0.33; 1.06) 0.079
Living alone 6 (0.87; 2.79) 0.138 1.65 (1.00)° 0.101
MMSE sum 0.83 (0.75; 0.91) <0.001 0.80 (0.72; 0.90) <0.001
MADRS sum patient 2 (0.96; 1.07) 0.596
REED sum 0.84 (0.52; 1.36) 0486 0.65 (0.37; 1.14) 0.135
NPI-psychosis 5(1.06; 1.73) 0.016
NPI-affective 8 (0.93; 1.25) 0.345 048 (0.26)° 0.061
NPI-hyperactivity 7 (0.93; 1.23) 0.334 1.16 (0.96; 1.39) 0.120
NPI-sleep 091 (0.63; 1.31) 0.605 -1.12 (0.56)° 0.048
IADL sum 5 (0.99; 1.11) 0.114
PSMS sum 9 (0.99; 1.21) 0.075 029 (0.15)° 0.049
RSS sum, caregivers 1 (0.99; 1.04) 0.370
MADRS sum, caregivers 0.99 (0.93; 1.06) 0.874
Group x age —0.19 (0.08) 0.013
Group x living alone -1.79 (1.07) 0.095
Group x NPI-affective —-048 (0.27) 0.079
Group x NPI-sleep 1.15 (0.62) 0.065
Group x PSMS-sum —0.23 (0.16) 0.142

MMSE Mini Mental State Examination, MADRS Montgomery-Asberg Depression Rating Scale, REED The Anosognosia Rating Scale, NPl Neuropsychiatric Inventory
Questionnaire, IADL Instrumental Activities of Daily Living, PSMS Physical Self-Maintenance Scale, RSS Relatives’ Stress Scale

2p-value < 0.05 is considered significant

Coefficients and SE are presented instead of OR and 95% Cl for variables included into the interaction terms in the adjusted model, since the OR for such

variables is not interpretable
P-values in boldface are <0.05 and considered significant

the occurrence of neuropsychiatric symptoms, increase
the probability of NH admission [13-16]. The partici-
pants in DG were more dependent in activities of daily
living as measured by IADL and PSMS at baseline com-
pared to CG, and there was a higher proportion of par-
ticipants with moderate/severe dementia in DG versus
CG. Additionally, there is a possibility that the results
are confounded by indication as the DG showed higher
scores on NPI at baseline compared to CG, a possible
indication of a more complicated and demanding situ-
ation for caregivers to handle. Based on the staff’s on-
going evaluation of the development of the attendees’
impairment and needs, they might encourage and sup-
port the caregivers in making the difficult decision to
apply for NH admission. Thus, there could be differ-
ences between users and non-users of day care that can
add information to the increased odds of NH admission.

Previous research has revealed that caregiver charac-
teristics such as higher scores of caregiver burden and

higher occurrence of physical health problems increase
the probability of NH admission [14—16]. In the current
study, no caregiver characteristics were significantly as-
sociated with NH admission.

An additional potential explanation for the increased
odds of NH admission in the DG compared to the CG is
that day care services are introduced in the moderate to
late stage of dementia, when stress and burden have be-
come too high for caregivers to master. As such, the ser-
vice will serve more as a transitional period to
residential care than as a respite to postpone the need
for NH admission [18]. As stated in a recent review by
Du Preez et al. (2018), intervention early in the caregiv-
ing process can offset caregiver stress through utilisation
of adult day service support, respite and education [45].
Qualitative research, conducted as part of the current
project, adds important information about the experi-
ence of day care from the perspective of family care-
givers. The family caregivers experience respite and
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reassurance from the service [46, 47]. Additionally, the
potential for day care to increase family caregivers’ mo-
tivation to care and increase their feeling of mastery has
been demonstrated [48]. Based on these positive experi-
ences of day care, the potential for the services to post-
pone the need for NH admission could be presumed.
However, despite the promising findings from the inter-
views, the day care services did not delay NH admission.
A potential explanation for this unexpected result could
be that when the family caregivers experienced respite
and support from professional staff, they may have
recognised their need for further support and relief of
burden. This interpretation can be supported by higher
scores of caregivers’ burden (RSS) at baseline in DG
compared to CG. If family caregivers experience reassur-
ance due to high quality care for their next-of-kin, they
might be more positive in accepting the need for NH ad-
mission based on increased trust in the health and care
services.

The content and organisation of the day care should
also be considered when interpreting the results. Day
care services aim to increase participation in a range of
activities and enhance the quality of life and well-being
of the attendees, and the benefits of the service have
been demonstrated [49-51]. A review by Du Preez et al.
highlighted that family caregivers often have limited con-
tact with the day care services, and this lack of contact
coupled with the inability of the day care services to offer
person-centred activities contribute to non-utilisation of
the services. However, when day care services actively in-
vite caregivers to collaborate in the day care programme
and provide caregiver education, counselling and support,
institutionalisation is delayed [45]. Interviews with care-
givers in the current project demonstrated the need for
more flexibility in the number of opening days and open-
ing hours. Additionally, they expressed their need for
more individualised care tailored to both their own needs
and the needs of the person with dementia. In the care-
givers’ opinion, the health and functional level of the day
care attendee, especially with relation to personal hygiene,
was important in postponing NH admission. As experi-
enced by the caregivers, their daily support supplemented
by professional home care was crucial to postpone NH ad-
mission in addition to the support from day care [47].

Strengths and limitations

A strength of this study is the inclusion of participants
from a large number of day care centres of various types,
based in municipalities of different sizes spread all over
Norway. The follow-up period was 2 years, and standar-
dised test and evaluation instruments that have been
widely used in previous research on this patient group
were used in the assessments. The assessment tools have
been tested for reliability and validity in Norwegian
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studies, strengthening the reliability and validity of the
present findings.

The design of the study has some limitations. A rando-
mised controlled trial (RCT) design, considered to be the
gold standard when studying effects of interventions, is
preferable and would have increased the possibility for
generalisation. However, the waiting list period for day
care centre admittance is short in Norway. We therefore
found it unethical to withhold patients from this service
during a 24-month observation period, and, as a substitute
for an RCT, we chose to carry out a quasi-experimental
controlled trial. Eligible patients in the local authorities
(identified by day care staff), dementia teams and in-home
care offices were asked to participate. However, there
might have been differences between those who accepted
the recruitment proposal and those who declined.

Additionally, the results need to be considered in ac-
cordance with the limitation of the high drop-out rate and
the lack of power we were able to obtain. The inclusion of
participants in the comparison group was a challenge.
This could have different possible reasons. The provision
of day care services has been a governmental priority for
several years [7, 8], and many municipalities have day care
designed for people with dementia that limits the avail-
ability of CG participants. Furthermore, to obtain access
to participants in CG, there was a need for assistance from
home-care nurses to identify potential participants who
fulfilled the inclusion criteria, provide written information
and be prepared to add oral information to receive the
participants’ consent to be contacted by the research
group. Feedback from some of the home-care service
units that agreed to recruit participants indicated that the
nurses found this task complicated and time consuming
and, hence, it was given lower priority. Additionally, the
drop-out rate was higher than estimated in the power cal-
culation. Thus, the results cannot be considered generalis-
able to the population of people with dementia with an
MMSE score > 15. However, the direction of the results
might indicate no potential positive effect of day care de-
signed for people with dementia on NH admission.

Conclusion

The study reveals no evidence to confirm the hypothesis
that day care services designed for people with dementia
have the potential to delay the need for NH admission.
These findings confirm the knowledge presented in previ-
ous research but need to be considered in accordance with
the limitation of the high drop-out rate and the inad-
equate power in the study. The need for NH admission is
based on a complex mix of personal and functional char-
acteristics in the person with dementia and the needs of
his or her family caregivers. The influence of the design
and flexibility of the day care programme, the combin-
ation of day care and in-home nursing services and the
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role of caregiver support and involvement in designing the
day care programme should be further investigated.
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