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Abstract 

Background: Behavioral and psychological symptoms of dementia (BPSD) occur frequently in people with dementia 
and can contribute to an increased need for help and a reduced quality of life, but also predict early institutionaliza‑
tion. The Targeted Interdisciplinary Model for Evaluation and Treatment of Neuropsychiatric Symptoms (TIME) might 
be a useful personalized approach to BPSD in people with dementia. The main objective of this feasibility trial was to 
explore the trial design and methods along with the patients’ and the home care staff’s acceptance of the TIME inter‑
vention before developing a definitive trial. Additionally, we wanted to explore whether TIME could be appropriate for 
staff in home care services in their approach towards people with dementia with anxiety and depression.

Methods: This was a 18‑month feasibility trial using a parallel cluster randomized controlled design. Nine municipali‑
ties from the eastern part of Norway (clusters) — 40 people with dementia and 37 of their next of kin— were rand‑
omized to the TIME intervention or to treatment as usual. In addition, qualitative data as field notes were collected 
and summarized.

Results: The staff in home care services experienced TIME as an appropriate method; in particular, the systematic 
approach to the patient’s BPSD was experienced as useful. However, the completion of the assessment phase was 
considered exhaustive and time‑consuming, and some of the staff found it challenging to find time for the case 
conferences.

Conclusions: We consider that TIME, with some adjustments, could be useful for staff in home care services in cases 
where they face challenges in providing care and support to people with dementia. This feasibility trial indicates that 
we can move forward with a future definitive randomized controlled trial (RCT) to test the effect of TIME in people 
with dementia receiving home care services.

Trial registration: ClinicalTrial.gov identifier: SI0303150608.
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Background
The number of people with dementia is expected to 
increase rapidly in the coming years, from 47 million 
worldwide in 2015 to 135 million in 2050 [1]. In line 
with this, an approximately 130% increase of people with 
dementia is expected in Norway over the next 30  years 
[2]. As the disease progresses, people with dementia 
will need comprehensive care and support, and both the 
national and international contexts see a desire and a 
need for people with dementia to receive essential health-
care services at home [3–5]. In Norway, the home care 
services provide assistance when people living at home 
need healthcare services. Service should be provided 
based on an assessment of the patient’s need. Health-
related care and support is free of charge for the patient, 
but services are limited by the availability of resources. 
The schedule of the day and practical tasks might be pri-
oritized over an individually tailored service [6], and this 
might challenge the services’ ability to manage behavioral 
and psychological symptoms of dementia (BPSD). These 
symptoms can contribute to increased need for help, 
reduced quality of life (QoL), increased suffering for the 
patient, and early institutionalization [7–9]. In addition, 
BPSD may be stressful for relatives [8–13] and challeng-
ing for health care staff to handle as they provide the nec-
essary care and support [9, 13].

Most people with dementia will experience BPSD dur-
ing the course of the disease [9, 10, 14, 15]. A person-
centered approach with care and support that is tailored 
to the individual needs of the patients are recommended 
over pharmacological treatment [15–17]. In general the 
BPSD symptoms anxiety and depression are symptoms 
that occur frequently in patients with dementia [10, 15, 
18, 19] and reduce the person’s QoL, worsen their cogni-
tion, and impair their physical function [15]. For people 
with dementia who receive home care services, BPSD 
are common. And although the symptoms may be dif-
ficult to detect, these symptoms affect the daily lives of 
people with dementia and are therefore important for 
home care staff to treat [20, 21]. Effective non-pharma-
cological interventions for people with BPSD living at 
home are needed [15, 17], and they should be offered as 
a first choice to people with dementia who have BPSD. 
A systematic person-centered approach to BPSD might 
enable staff to tailor care and support to the individual 
patient [22]; however few studies have examined inter-
ventions used by staff in home care services to manage 
these symptoms.

The Target Interdisciplinary Model for Evaluation 
and Treatment of Neuropsychiatric Symptoms (TIME)
TIME is a multicomponent biopsychosocial intervention 
for assessing and treating BPSD in dementia and other 
complex disorders [23]. The model draws on elements 
from person-centered care [24] and cognitive behavio-
ral therapy (CBT) [25], and it is intended as a tool for the 
staff to use in situations where care and support tailored 
to the individual patient is needed. TIME consists of 
three overlapping phases. The first phase, the Assessment 
phase, involves a thorough assessment of the patient, 
using a range of standardized assessment tools combined 
with an examination of the patient by a physician. This 
phase forms the basis for second phase in the model, the 
Reflection phase: during a scheduled guided case confer-
ence lasting 60 to 90 min, staff use systematic reflection 
based on principles from CBT to draw up personalized 
measures. In the third phase, the Action and evaluation 
phase, these measures are systematically implemented 
and evaluated. TIME was developed for use in nurs-
ing homes. In addition to being perceived as useful by 
the staff as a new method for learning in practice and 
for mastery of complex problems, the model showed an 
effect to reduce agitation for people with dementia [22, 
26].

The main objective of this feasibility trial was to explore 
the trial design along with the patients’ and the home 
care staff’s acceptance of the TIME intervention before 
the development of a definitive RCT. Additionally, we 
wanted to explore whether TIME could be an appro-
priate tool for the staff in home care services for their 
approach toward people with dementia with anxiety and 
depression. Primary and secondary outcomes has only 
been tested to assess whether they are perceived as clini-
cally relevant for staff and patients.

Method/design
This was a 18-month feasibility trial using a parallel clus-
ter randomized controlled design (RCT). Nine munici-
palities participated in the project, with each municipality 
being a cluster. A total of 40 people with dementia and 37 
of their next of kin participated in the trial, which lasted 
from October 2019 to April 2021.

The trial was approved by the Regional Committee for 
Medical and Health Research Ethics in eastern Norway 
(REK South-East no. 2018/758). Our paper follows the 
Consolidated Standards of Reporting Trials (CONSORT) 
guidelines for reporting randomized pilot and feasibility 
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trials [27]; the trial was registered in July 2019 in clini-
caltrials.gov (SI0303150608). No changes in methods or 
design were made after the trial registration.

Sample/participants
A convenience sample, based on geographical proximity 
to the research center, 80 municipalities from the eastern 
part of Norway were invited to participate in the trial. 
The 80 municipalities were all in geographical proxim-
ity to the research center to reduce travel costs and time. 
Nine municipalities from five different counties, varying 
in geographical size and number of inhabitants, agreed 
to participate. Municipalities were invited either through 
recruitment meetings or through telephone contact with 
the leaders of home care services. All leaders of home 
care services in the municipalities received oral and writ-
ten information about the trial and signed a collabora-
tion agreement. Municipalities that had previously used 
TIME or other similar models in their patient-related 
work were excluded from the trial.

Patients and next of kin were included maximum three 
days before the baseline assessment; the first patient and 
next of kin were included October 21, 2019. Each munic-
ipality was asked to include at least five patients and 
the next of kin who knew the patient best. Since this is 
a feasibility trial, a formal sample size calculation is not 
necessary as the effect of the outcome in this trial was 
not considered important [27]. Due to the large number 
of patients receiving home care services, it was impos-
sible to screen everyone for the inclusion criteria; thus, 
the staff in the home care service selected patients who, 
based on a clinical assessment, were potentially eligible 
for inclusion. These patients were then assessed accord-
ing to the inclusion criteria. The inclusion criteria for 
patients were: dementia defined as a score of 1 or more 
on the Clinical Dementia Rating Scale (CDR) [28], a 
minimum of 15  minutes of home care services per day 
for the previous 4 weeks, and affective symptoms defined 
as a score of ≥ 12 on the Neuropsychiatric Inventory – 
Nursing Home (NPI-NH) affective subsyndrome (sum 
of the scores on the depression and anxiety items) [29]. 
The only exclusion criterion was anticipated shorter 
life expectancy than three months. The inclusion crite-
rion for next of kin was to have status as a relative in the 
included patient’s medical record. Otherwise, there was 
no requirement for next of kin to live with the included 
patient or to be significant involved in the care provision.

Home care staff who knew the patient, informed them 
about the trial and ensured that informed written con-
sent was given. The home care staff evaluated each par-
ticipant’s ability to give consent to participate in the trial. 
In cases where the patient was considered unable to con-
sent, a next of kin who knew the patient well consented 

on behalf of the patient. The next of kin of the included 
participants gave their written consent to participate.

Data collection and randomization
A baseline assessment of the included patients and the 
next of kin was conducted from one to seven days before 
randomization, by eight well experienced and trained 
project nurses. All project nurses received one day of 
training in assessing patients and next of kin. The base-
line and follow-up assessments were conducted as tel-
ephone interviews, wherein the home care staff who 
knew the patient best answered the assessment based on 
knowledge of the patient and previously collected data. 
It was not the same staff who included participants and 
assessed the inclusion criteria as those interviewed for 
baseline assessments. Because of this, some participants 
did not achieve the same NPI-NH score at inclusion and 
at the baseline assessment. The next of kin were also 
interviewed by telephone by the same project nurses. The 
project nurses were blinded to group allocation and were 
not affiliated with the home care services.

Municipalities were first stratified into small and large 
municipalities and then randomly assigned 1:1 to either 
the intervention group or the control group within each 
stratum. This process was performed by a trial-independ-
ent biostatistician. The research team then provided the 
municipalities with the allocation results. The time that 
elapsed between baseline assessment and intervention 
initiation varied from 1 to 7 days.

Control and intervention phases of the trial
Joint education and training of the staff in intervention 
group and in control group
Before the inclusion of patients and next of kin and 
before randomization, three staff members from each 
municipality received one-day training on inclusion pro-
cedures. The leaders of home care services were encour-
aged to select these persons based on their suitability and 
knowledge of the patients. The training consisted of how 
to use the necessary assessment tools and how to assess 
consent for participation from the individual patients.

After randomization, the staff in both the intervention 
group and the control group received two hours of edu-
cational sessions on dementia and BPSD, run by trained 
project nurses, at the location of the service. The sessions 
were intended to be at a level that would increase knowl-
edge among unskilled workers and act as a refresher for 
skilled staff. It was desirable that as many of the staff as 
possible participated in the training, including leaders, 
GPs, and other collaborating health personnel. Therefore, 
the same training was given twice so that as many of the 
staff as possible had the opportunity to participate (for 
operational reasons). Educational sessions were given 
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over a period of two weeks. The control group then con-
tinued to provide care as usual based on measures previ-
ously assigned to the individual patients.

Education and training of staff in the intervention group— 
the intervention
The staff in the intervention group received another three 
hours of training in TIME, based on the manual’s rec-
ommendation [23], which included an instructional film 
illustrating the case conference and a practical exercise in 
conducting the case conference. The three staff members 
from each municipality in the intervention group who 
had participated in recruiting patients also received three 
hours of extra training in assessment tools and in how to 
conduct the case conferences. These three staff members 
had a special responsibility for the implementation of the 
intervention in the home care services.

The three phases of TIME were then carried out for 
each of the patients in the intervention group. To collect 
personal information and register BPSD in the assess-
ment phase, the various assessment tools recommended 
in the TIME manual were used [23]. In addition, all 
patients were examined by a GP and the patient’s medi-
cations were reviewed. The reflection phase drew on the 
assessments and a case conference was conducted for all 
patients in the intervention group. A project nurse with 
experience in supervising TIME assisted the home care 
services staff at the first case conference, after which 
the staff conducted case conferences for the rest of the 
patients without support. In the action and evaluation 
phase, measures tailored to the individual patients were 
implemented and evaluated systematically.

Municipalities in the intervention group received two 
follow-up telephone calls from a project nurse while the 
intervention took place. The content of these calls was 
related to the progress of the assessments of the patients 

and whether a case conference had been scheduled and/
or conducted.

An overview of the course of the intervention is pre-
sented in Table 1.

Trial measures
Exploring the trial design and methods, and acceptance 
of the intervention
The feasibility of the trial was assessed based on field 
notes from three project nurses, and consisted of logs, 
notes and registrations about the inclusion process of 
participants and the implementation of the three phases 
of TIME. The assessment of the implementation of TIME 
included registration of the staff’s and the leaders’ par-
ticipation in the educational sessions on dementia and 
BPSD and training in TIME and the leaders’ participa-
tion in the case conferences. In addition we assessed the 
characteristics of the staff with the special responsibility 
of implementing of the intervention in the home care 
services, the collaboration with doctors and other health 
personnel, as well as the home care services’ general abil-
ity to learn and use a new intervention such as TIME. All 
stages of the implementation were continually registered 
and logged by the three project nurses, and notes were 
taken on the implementation of case conferences regard-
ing all patients in the intervention group.

Assessing whether TIME could be an appropriate tool for staff 
in their approach towards people with dementia with anxiety 
and depression
Participants were categorized based on the Clinical 
Dementia Rating scale, a global assessment tool, into no 
dementia (CDR 0), mild cognitive impairment (CDR0.5), 
mild- (CDR 1), moderate- (CDR 2) or severe dementia 
(CDR 3) [28]. The primary outcome measure was the dif-
ference between the intervention group and the control 

Table 1 The course of the intervention

BPSD Behavioural and Psychological Symptoms of Dementia, TIME Targeted Interdisciplinary Model for Evaluation and Treatment of Neuropsychiatric Symptoms

The intervention group The 
control 
group

One‑day training on inclusion procedures, necessary assessment tools and how to assess 
consent for participation

X X

Two hours of educational sessions on dementia and BPSD X X

Three hours of educational sessions of training in TIME X

Three hours training in assessment tools and how to conduct a case conference (three staff 
members)

X

Baseline assessment X X

Two follow‑up telephone calls during the intervention X

Conducting the three phases of TIME X

Follow‑up assessment X X
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group in changes in symptoms of depression, as meas-
ured by the Cornell Scale for Depression in Dementia 
(CSDD) [30, 31] from baseline to follow-up at 6 months. 
The secondary outcomes were the differences between 
the intervention group and the control group in changes 
from baseline to 6 months in neuropsychiatric symptoms 
measured with the NPI-NH affective subsyndrome (sum 
of NPI-NH anxiety and depression scores) and total NPI-
NH score, caregiver distress (NPI-NH caregiver distress 
score)[29], QoL as measured by Quality of life in late-
stage dementia (QUALID) [32, 33], burden of care for rel-
atives as measured by the Relative Stress Scale (RSS) [34], 
and rejection of care as measured by Minimum Data Set 
(MDS) [35]. The final secondary outcome was the differ-
ence between the two groups in the frequency of admis-
sion to nursing home between baseline and 18 months.

The CSDD is appropriate for assessing the symptoms of 
depression in people with dementia, with severity scores 
for each of the 19 items on a scale of 0–2 for a maximum 
total score of 38; a score above 7 indicates mild to severe 
depression [30, 31]. The NPI-NH assess the frequency 
(range: 0–4) and the severity (range: 0–3) of 12 psycho-
logical and behavioral symptoms. A single item score is 
generated by multiplying frequency by severity, giving 
a range of 0–12 with a higher score indicating a more 
severe symptom, and a range in total score for the NPI-
NH from 0–144. In the NPI-NH caregiver distress scale, 
each item is scored from 0–5, with a higher score indi-
cating more severe distress [29]. QUALID consists of 11 
single items scored from 1–5 (total scores 11–55), with 
a lower score indicating a better QoL [32, 33]. The RSS 
scores range from 0–60, with a higher score indicating 
more severe distress [34]. The minimum Data Set (MDS) 
scores from 0–3 where higher scores indicate more fre-
quent rejection of care.

Data analysis
Our report follows the guidelines for the Consolidated 
Standards of Reporting Trials (CONSORT) for report-
ing randomized pilot and feasibility trials [27]. Demo-
graphic and clinical characteristics of the patients in the 
intervention and control groups at baseline are presented 
as means and standard deviations (SDs), or frequencies 
and percentages, as appropriate. The results of the feasi-
bility data of the intervention in home care services are 
presented as frequencies and a summary of the research-
er’s field notes. The fieldnotes have a qualitative form 
and are presented according to the main content of the 
RCT design and methods; i.e. recruitment procedures, 
clinical relevance of outcomes, participation and perfor-
mance of educational sessions, leaders participation, col-
laboration with the GPs and other health personnel, and 

the patients’ and the home care staff’s acceptance of the 
TIME intervention.

All variables used to measure primary and secondary 
outcomes were described as means and SDs within the 
two groups at baseline and at follow-up. Cluster effect 
on the municipality level was assessed by intra-class cor-
relation coefficient. Linear mixed models with random 
effects for patients nested within municipalities were 
estimated to assess the differences between the groups in 
changes in primary and secondary outcomes. The mod-
els contained a dummy for time variable (baseline vs. fol-
low up), a dummy for group (intervention vs. control), 
and the interaction between these two. Post hoc analyses 
were conducted to derive the mean differences between 
the group in changes. The models were also adjusted for 
age and gender.

All tests were two-sided, and results with p-values 
below 0.05 were considered statistically significant. The 
analyses were performed in SPSS v.26 and SAS v.9.4 by a 
statistician blinded to group affiliation.

Results
Patients
According to Fig. 1, nine municipalities agreed to partici-
pate in the study. Each municipality was asked to recruit 
five patients, but some municipalities were not able to 
include five participants who fulfilled the inclusion crite-
ria. In total, 41 people with dementia and 38 next of kin 
were included in the trial from  21st-23rd October 2019. 
One participant withdrew the consent after the baseline 
assessment, leaving 20 patients and 20 next of kin in the 
intervention group, and 20 patients and 17 next of kin in 
the control group. Twenty eight participants and 25 next 
of kin completed the 6  months follow up assessment. 
Admission to nursing home from baseline to 18 months 
follow up was 12 patients (30%) in the intervention group 
and 7 patients (17.5%) in the control group.

The participants were on average 81.7 (SD = 7.9) years 
old in the intervention group and 81.3 (SD = 6.9) years 
old in the control group, with a predominance of women 
in both groups. All participants in the study received 
home care services daily with 75.0 (SD = 37.0) visits per 
month in the intervention group and 72.7 (SD = 41.1) vis-
its per month in the control group. Each visit lasted 20.0 
(SD = 9.2) minutes in the intervention group and 20.5 
(7.1) minutes in the control group (Table 2).

The feasibility of the study
For the joint educational sessions on dementia, 139 
staff members from the intervention municipalities and 
123 staff members from the control municipalities par-
ticipated. In the TIME training sessions, 124 staff mem-
bers from the intervention municipalities participated. 
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Nurses, other health professionals without university 
education, staff without formal care or health educa-
tion, and leaders participated in the training. Some 
municipalities had challenges in scheduling time for the 
staff to participate—especially for nurses, who had to do 

patient-related work. Five leaders participated, but no 
GPs.

Based on the researcher’s field notes, it emerged that 
most of the staff in the home care services had little or 
no experience with using the assessment tools before the 

Fig. 1 Flowchart of the clusters and individuals throughout the phases of the feasibility trial
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study started, and the assessment phase was experienced 
by most as extensive and time-consuming. In general, the 
staff felt that this phase contributed to better knowledge 
of the patient and hence a better opportunity to provide 
tailored care. Each municipality in the intervention group 
arranged one case conference for each included partici-
pant where the staff developed personalized measures 
for the individual patients. From three to six of the staff 
attended each of these conferences. It was a consistent 
experience that finding time for the case conferences was 

a challenge, which resulted in a delay to conduct the third 
phase, the action- and evaluation phase, in the model. 
The last case conference was scheduled close to the 
follow-up assessment. The patients’ GPs did not attend 
any of the case conferences. The systematic way of col-
laborating on the formulation of customized measures 
in these conferences was perceived by all staff as useful, 
even though the meetings were perceived as taking too 
much time for any single patient. In addition, the staff as 
a whole experienced that if the challenges at stake in the 

Table 2 Description of the home care services and demographic and clinical characteristics of patients at baseline

a N = 19
b N = 17
c N = 5
d N = 4

Variable Intervention Group (N = 20) Control Group (N = 20)

Demographic and clinical characteristics of patients
 Age in years, mean (SD) 81.7 (7.9) 81.3 (6.9)

 Female, n (%) 15 (75.0) 14 (70.0)

 Dementia diagnosis, n (%) 11 (55.0) 11 (55.0)

Clinical Dementia Rating scale, CDR (%)

 No cognitive impairment 0 0

 Mild cognitive impairment 0 1 (5.0)

 Mild dementia 12 (60.0) 6 (30.0)

 Moderate dementia 7 (35.0) 11 (55.0)

 Severe dementia 1 (5.0) 2 (10.0)

General Medical Health Rating scale (%)

 Excellent 0 0

 Good 9 (45.0) 10 (50.0)

 Fair 7 (35.0) 8 (40.0)

 Poor 4 (20.0) 2 (10.0)

 Cornell Scale for Depression in Dementia (SD) 8.7 (5.5)1 9.4 (6.7)1

Neuropsychiatric Inventory Nursing Home version (NPI‑

 NH) NPI‑NH affective subsyndrome score (SD) 10.1 (6.6) 12.6 (7.0)a

 NPI‑NH Sum, (SD) 18.9 (9.6) 29.9 (18.1)

 NPI‑NH distress scale sum (SD) 6.7 (4.6) 8.4 (6.0)

 Quality of Life in Late‑stage Dementia Scale, (SD) 22.7 (6.4) 24.6 (7.9)

 Relatives Stress Scale, (SD) 22.9 (13.5) 28.3 (12.3)b

Rejection of Care MDS‑E0800, n (%)

 Behavior not exhibited, (%) 17 (85.0) 10 (50.0)

 Behavior of this type occurred 1–3 days, (%) 2 (10.0) 4 (20.0)

 Behavior of this type occurred 4–6 days, (%) 1 (5.0) 3 (15.0)

 Behavior of this type occurred daily, (%) 0 3 (15.0)

Description of the home care services
 Number of visits from home care services last month (SD) 75.0 (37.0)a 72.7 (41.1)

 Number of hours of help from home care services last month (SD) 27.9 (23.2)a 24.5 (14.9)

 Number of minutes per visit from home care services (SD) 20.0 (9.2)a 20.5 (7.1)

 Number of staff in home care services (SD) 73.2 (103.5)c 44.3 (23.6)d

 Number of patients in home care services (SD) 218.0 (109.0)c 205.0 (67.7)d

 Number of staff visiting the patient last week (SD) 10.0 (4.3)c 9.5 (4.2)d
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case conferences had to a greater extent affected the daily 
care of the patient, it would probably have been easier to 
prioritize a case conference. However, several of the staff 
assumed that as they became familiar with the model, the 
duration of the meetings could be reduced.

During the baseline and follow-up assessment, a few 
unintended consequences arose. A few of the next of kin 
experienced that the baseline- and follow up interviews 
were perceived as an additional burden. One next of kin 
also experienced a difficult situation, wherein suspicious 
behavior in the person with dementia was provoked due 
to the next of kin being interviewed.

Outcome measures for anxiety and depression
Between-group differences in changes from the base-
line to the 6-month follow-up for the primary outcome 
(i.e., symptoms of depression as measured by the CSDD 
scale) were not significant. The only significant difference 
was in change in the secondary outcome NPI-NH sum 

in favor of the control group. The results of the analy-
ses of primary and secondary outcomes are presented in 
Table 3.

Discussion
Given that more people with dementia need to live at 
home and handle BPSD with the necessary care and sup-
port, effective non-pharmacological interventions are of 
great importance [9, 17]. A person-centered approach 
towards people with dementia are beneficial [15, 36, 37], 
and the model TIME can be used by staff in tailoring care 
and support to the individual patient [22]. This cluster 
randomized feasibility trial was therefore designed with 
a pragmatic approach [38], to explore the trial design 
and methods, and whether TIME was perceived as suit-
able for tailored care and support for people with demen-
tia with anxiety and depression receiving home care 
services.

Table 3 Descriptive statistics for primary and secondary outcomes. Differences in changes are derived from the linear mixed model 
adjusting for cluster effect at the level of the municipality (n = 28)

Negative difference in change means that the change in Control Group is larger than change in Intervention Group

Variable Baseline Follow-up Unadjusted 
differences in 
change

Intervention Group 
(n = 20)

Control Group (n = 20) Intervention Group 
(n = 13)

Control Group(n = 15) Mean (95%CL)

Primary outcome

 CSDD

  N 19 19 13 15

  Mean (SD) 8.7 (5.5) 9.4 (6.7) 8.5 (6.0) 7.7 (5.3) ‑0.80 (‑4.61; 3.01)

Secondary outcomes

 NPI‑NH Subsyndrome affective score

  N 20 19 9 8

  Mean (SD) 10.1 (6.6) 12.6 (7.0) 14.4 (3.7) 12.4 (8.3) ‑4.96 (‑12.01; 2.08)

 NPI‑NH sum

  N 20 20 13 15

  Mean (SD) 18.9 (9.6) 29.9 (18.1) 19.3 (14.0) 18.5 (16.2) ‑12.55 (‑23.86; ‑1.24)

 NPI‑NH sum of occupational disruptiveness

  N 20 20 13 15

  Mean (SD) 6.7 (4.6) 8.4 (6.0) 6.0 (7.1) 4.4 (4.6) ‑3.47 (‑8.44; 1.49)

 QUALID

  N 20 20 13 15

  Mean (SD) 22.7 (6.4) 24.6 (7.9) 22.9 (7.9) 23.7 (9.5) ‑1.43 (‑6.20; 3.33)

 RSS

  N 20 17 13 11

  Mean (SD) 22.9 (13.5) 28.3 (12.3) 23.7 (15.6) 23.3 (10.0) ‑2.43 (‑8.70; 3.84)

Intervention group (n = 20) Control Group (n = 20) Intervention group (n = 13) Control Group (n = 14) OR (95% CI)

 MDS‑E0800 Rejection of care, n (%)

  0 17 (85.0) 10 (50.0) 10 (76.9) 9 (64.3) 0.53 (0.07; 4.01)

  1/2/3 3 (15.0) 10 (50.0) 3 (23.1) 5 (35.7)
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Trial design and methods
One of the objectives of this trial was to test the trial 
design and methods, before proceeding with a possible 
definitive RCT. For the recruitment of municipalities, 
where the pre-defined number in the trial was ten, our 
research team experienced it challengeing and time-
consuming to recruit enough municipalities. It turned 
out that many municipalities had ongoing projects and 
few available resources for participation in research tri-
als. The leaders in the home care services also perceived 
that TIME could be to extensive to implement with their 
available resourses. This is an important experience and 
may have consequences for the design of a definitive 
RCT. Nevertheless, we cannot ignore the need for the 
implementation of multi-component and to some extent 
complex interventions in the development of custom-
ized services for people with dementia [15]. However, the 
intervention has to be balanced with the home care ser-
vices’ available resources. In accordance with the limited 
time in the service, less time should be scheduled for each 
case conference, as well as a more targeted and simplified 
assessment phase adapted to the individual patient.

In this feasibility trial we also wanted to explore 
whether TIME could be an appropriate tool for the 
approach of the staff in home care services when caring 
for people with dementia with affective symptoms, anxi-
ety, and depression. Anxiety and depression were chosen 
as inclusion criteria, and symptoms of depression as pri-
mary outcome, as these symptoms frequently occur in 
people with dementia [10, 15, 18, 19]. These symptoms 
also affect a person’s daily life and reduce their QoL [15]. 
However, staff found it difficult to identify patients with 
these symptoms, as patients with these symptoms rarely 
were perceived as difficult to help. In addition, other 
symptoms were perceived by staff as more important to 
treat, like for example rejection of care from the patients 
and other care challenges. Thus, the home care service 
staff experienced that they had few patients who fulfilled 
the inclusion criteria. This is another important finding 
in this trial which indicates that this inclusion criterion 
was not perceived as clinically relevant for a definitive 
RCT trial, but could also indicate that the staff may ben-
efit from further training in identifying these symptoms 
in people with dementia.

Staff also conveyed that the inclusion criterion of 
15 min of daily home care services — which was intended 
to ensure that the staff knew the patient well — resulted 
in fewer patients that met the inclusion criteria. This 
inclusion criterion may have contributed to exclusion of 
patients with relevant symptoms, due to shorter visits 
from home care services than 15 min a day. In a future 
final RCT it should be considered whether the staff them-
selves can assess the extent of their knowledge of the 

patient rather than using predetermined allocated time 
within each patient as an inclusion criterion. Based on 
these experiences, it might be important that the inclu-
sion criterion in a final RCT trial is more closely linked to 
what the staff consider relevant.

The intervention of TIME
TIME was experienced by the staff in home care services 
as a systematic way to approach BPSD in people with 
dementia. This trial indicates that systematic examina-
tion and assessment of the patient, combined with sched-
uled case conferences to discuss measures tailored to the 
individual patient, might contribute to a tailored care and 
support to the individual patient.

Scheduling time for the educational sessions and the 
training in TIME was prioritized in all included munic-
ipalities, and conducted as planned. Nevertheless, it 
seemed difficult to enable nurses to participate, due to 
their work demands in the home care services. Previ-
ous research shows the importance of leader’s partici-
pation in implementation of person-centered care [39]. 
It is possible that if all leaders had committed them-
selves to participating in the trial, the implementation 
in some municipalities would have been more effective 
and timely. In a final RCT, it may therefore be necessary 
to clarify in advance the nurses’ and leaders’ expected 
degree of participation both in the educational sessions 
and the training in TIME which is probably important for 
a successful implementation.

Since TIME is an interdisciplinary model, the staff in 
home care services should collaborate with GPs and 
other health personnel in tailoring care and support to 
the individual patient [23]. As part of the assessment 
phase all patients were examined by a GP. But although 
collaboration between health professionals is recom-
mended for people with dementia [40], there was a con-
sistent experience among the staff that the collaboration, 
with especially the GPs, was challenging. Despite the fact 
that all GPs received information about the study from 
the research team and were invited by the home care 
services to participate, no GP participated in the case 
conferences. In a final RCT trial it should be taken into 
account that the staff in the home care service often work 
independently and often without the expected collabora-
tion with other health personnel, like the GPs.

It seemed that the primary outcome, difference in 
changes of symptoms of depressjon, was probably not 
clinically relevant for neither the patient nor the staff. The 
mean value of CSDD was low at baseline, approximately 
9, and that clinical depression is seen mainly from a score 
of 8 and above. This indicates that the participants had 
mild depressive symptoms and the possibility of affecting 
these symptoms was probably small. In addition, these 



Page 10 of 12Hoel et al. BMC Health Services Research          (2022) 22:415 

may be symptoms that the staff to a small extent consider 
important compared with other challenges in everyday 
life. It might therefore be more appropriate to use a more 
individual goaloriented primary outcome to compromise 
the heterogeneity of the symptoms and challenges in 
people with dementia (41).

Although the effectiveness of the TIME intervention 
itself was not the primary goal of this trial, the only sig-
nificant difference in change in outcomes was in favor of 
the control group in the total NPI-NH score, a secondary 
outcome. The participants had only mild symptoms of 
depression and a change can therefore be challenging to 
change by a intervention. However, the outcomes meas-
ured in this trial were part of the feasibility trial to assess 
whether they could be appropriate to use in a definitive 
RCT. Few participants were included in the study, with 
no power calculation, and several patients were lost to 
follow-up. Based on these findings, the effectiveness 
results of this trial have limited evidence value.

Although this study shows that it might be necessary 
to adjust the TIME model for use in the home services, it 
may be unfortunate to make major changes based on the 
sample in this feasibility trial. A definitive trial alongside 
a process evaluation of the trial, may therefore be neces-
sary to assess whether the TIME model can and should 
be recommended for use in the home care services, and 
what adjustments that may be relevant based on the 
home care service’s available resources.

In this trial we experienced few unintended conse-
quences. However, it should be mentioned that some next 
of kin were put in challenging situations, wherein inclu-
sion in this trial added to an already large care burden. 
Some patients were suspicious and did not like questions 
being asked to the next of kin. This reminds us that ask-
ing for extra effort from relatives, such as two telephone 
interviews, can be perceived by some as demanding.

Limitations and strengths
A strength of the study was the close contact with the 
municipalities, where project nurses attended the first 
case conference in each municipality in the intervention 
group. Telephone calls from the same project nurses dur-
ing the intervention period, and the staff’s opportunity to 
get in touch with project nurses if they had any questions, 
ensured that TIME and the project itself were carried out 
as intended. In addition, the implementation of the inter-
vention was well documented by the research team using 
field notes during the entire trial.

The baseline and follow-up assessments were per-
formed by trained project nurses who were blinded to 
group allocation and were not affiliated with the home 
care services. Although some uncertainty may arise 
whether the interviewed staff knew the patient well 

enough to answer the questions in the assessment tools, 
the project nurses who carried out the assessments had 
experience in assessment through telephone interviews 
and the necessary expertise in each assessment form.

A limitation of the study was the experienced chal-
lenge with including enough municipalities and probably 
only the municipality most interested in good quality of 
care took part in the study. Implementing TIME in other 
municipalities could therefore be more difficult. Another 
limitation of the study is the large dropout during the trial 
period, which may indicate that the participants’ health 
conditions were severe and that they needed nursing 
home admission earlier than expected. In addition, this 
trial was in its final phase when the covid-19 pandemic 
occurred, and several of the included municipalites 
reported that the staff from the home care services were 
reassigned to crisis management and planning of pan-
demic measures. Furthermore, many patients received 
reduced services from the home care services primarly 
to prevent the spread of infection. This may have affected 
the services’ ability to implement the tailored measures 
that were decided upon in the case conferences, thus 
potentially affecting the feasibility of the intervention.

Conclusion
Regarding the trial design, more appropriate inclusion 
criteria and more clinically relevant outcomes should 
be considered before a definitive RCT. According to the 
staff, this could be patient symptoms that presented chal-
lenges in providing necessary care and support. For a 
future trial we therefore recommend using a more indi-
vidual goal oriented primary outcome compromising the 
heterogeneity of the symptoms and challenges in peo-
ple with dementia.The systematic way of working, com-
bined with the thorough assessment of the patient and 
the reflection on adopted measures, were experienced 
by staff in the home care services as useful. Experiences 
from this feasibility trial indicate that we can move for-
ward with a future definitive RCT, testing the effective-
ness of TIME for people with dementia receiving home 
care services.

Abbreviations
RCT : Randomized Controlled Trial; QoL: Quality of life; BPSD: Behavioral and 
Psychological Symptoms in Dementia; CDR: Clinical Dementia Rating scale; 
NPI‑NH: Neuropsychiatric Inventory–Nursing Home Version; TIME: Targeted 
Interdisciplinary Model for Evaluation and Treatment of Neuropsychiatric 
Symptoms; GP: General Practitioners; CSDD: Cornell Scale for Depression in 
Dementia; QUALID: Quality of life in Late‑Stage Dementia; RSS: Relative Stress 
Scale; MDS: Minimum Data Set; SDs: Standard Deviations; CBT: Cognitive 
behavioral therapy.

Acknowledgements
We would like to thank the municipalities that participated in the study and 
the staff who made it possible to carry out the intervention. Thanks also to 
the patients and relatives who participated in the study. We would also like 



Page 11 of 12Hoel et al. BMC Health Services Research          (2022) 22:415  

to thank the Research Centre for Age‑related Functional Decline and Disease 
(AFS) at, Innlandet Hospital Trust for their valuable help and support and 
Innlandet Hospital Trust for funding the study.

Authors’ contributions
All authors have contributed to the planning of the study. The first, third, and 
fourth authors had a special responsibility in implementing the intervention 
and contacting the included municipalities. All authors participated in discus‑
sions related to the analysis of the data, as well as to writing the article and the 
final reading. The author(s) read and approved the final manuscript.

Funding
The study was funded by the Innlandet Hospital Trust.

Availability of data and materials
The datasets used and/or analyzed in the current study are available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Regional Committee for Medical and Health 
Research Ethics in eastern Norway (REK South‑East no. 2018/758). The meth‑
ods used in this trial were carried out in accordance with relevant guidelines. 
All participants were informed about the study by the staff in home care 
services, who knew the patients beforehand, and gave their written informed 
consent. The staff in the home care services evaluated each participant’s abil‑
ity to give consent to participate in the study; in cases where the participant 
was considered not able to consent to participation, a next of kin who knew 
the patient well consented on behalf of the patient. Relatives of the included 
participant gave their written informed consent to participate.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 The Research Centre for Age‑Related Functional Decline and Disease, Innlan‑
det Hospital Trust, Ottestad, Norway. 2 Faculty of Medicine, University of Oslo, 
Oslo, Norway. 3 The Norwegian National Centre for Ageing and Health, Vestfold 
Hospital Trust NO, Tønsberg, Norway. 4 Faculty of Health and Social Sciences, 
Molde University College, Molde, Norway. 5 Department of Geriatric Medicine, 
Oslo University Hospital, Oslo, Norway. 6 Institute of Clinical Medicine, Campus 
Ahus, University of Oslo, Oslo, Norway. 7 Health Services Research Unit, Aker‑
shus University Hospital, Nordbyhagen, Norway. 

Received: 3 November 2021   Accepted: 23 March 2022
Published: 29 March 2022

References
 1. WHO. Dementia 2020 [Available from: https:// www. who. int/ news‑ room/ 

fact‑ sheets/ detail/ demen tia.
 2. Gjøra L, Strand BH, Bergh S, Borza T, Brækhus A, Engedal K, et al. Current 

and future prevalence estimates of mild cognitive impairment, dementia, 
and its subtypes in a population‑based sample of people 70 years and 
older in Norway: the hunt study. 2021.

 3. Ministry of Health and Care Services. Meld. St. 15 (2017–2018) Leve hele 
livet ‑ en kvalitetsmelding for eldre 2018 [cited 2020 Sept]. Available from: 
https:// www. regje ringen. no/ conte ntass ets/ 196f9 9e63a a14f8 49c4e 4b9b9 
906a3 f8/ no/ pdfs/ stm20 17201 80015 000dd dpdfs. pdf.

 4. Ministry of Health and care services. Demensplan 2025. Oslo2020 [cited 
2021 Jan]. Available from:https:// www. regje ringen. no/ conte ntass ets/ 
b3ab8 25ce6 7f4d7 3bd24 010e1 fc052 60/ demen splan‑ 2025. pdf.

 5. WHO. Gobal action plan on the public health response to dementia 
2017–2025 Switzerland: World Health Organization; 2017 [cited 2020 

12.09]. Available from: https:// www. who. int/ mental_ health/ neuro logy/ 
demen tia/ action_ plan_ 2017_ 2025/ en/.

 6. Hoel K‑A, Rokstad AMM, Feiring IH, Lichtwarck B, Selbaek G, Bergh S. 
Staff’s perspectives on the organization of homecare services to people 
with dementia‑a qualitative study. Nurs Open. 2021;8(4):1797–804.

 7. Black W, Almeida OP. A systematic review of the association between the 
behavioral and psychological symptoms of dementia and burden of care. 
Int Psychogeriatr. 2004;16(3):295–315.

 8. Balestreri L, Grossberg A, Grossberg GT. Behavioral and psychological 
symptoms of dementia as a risk factor for nursing home placement. Int 
Psychogeriatr. 2000;12(S1):59–62.

 9. Finkel SI, Costa e Silva J, Cohen G, Miller S, Sartorius N. Behavioral and 
psychological signs and symptoms of dementia: a consensus statement 
on current knowledge and implications for research and treatment. Int 
Psychogeriatr. 1997;8(S3):497–500.

 10. Cerejeira J, Lagarto L, Mukaetova‑Ladinska EB. Behavioral and psychologi‑
cal symptoms of dementia. Front Neurol. 2012;3:73.

 11. Lyketsos CG, Carrillo MC, Ryan JM, Khachaturian AS, Trzepacz P, Amatniek 
J, et al. Neuropsychiatric symptoms in Alzheimer’s disease. Alzheimers 
Dement. 2011;7(5):532–9.

 12. Allegri RF, Sarasola D, Serrano CM, Taragano FE, Arizaga RL, Butman J, 
et al. Neuropsychiatric symptoms as a predictor of caregiver burden in 
Alzheimer’s disease. Neuropsychiatr Dis Treat. 2006;2(1):105–10.

 13. Kales HC, Gitlin LN, Lyketsos CG. Management of neuropsychiatric 
symptoms of dementia in clinical settings: recommendations from a 
multidisciplinary expert panel. J Am Geriatr Soc. 2014;62(4):762–9.

 14. Savva GM, Zaccai J, Matthews FE, Davidson JE, McKeith I, Brayne C. Preva‑
lence, correlates and course of behavioural and psychological symptoms 
of dementia in the population. Br J Psychiatry. 2009;194(3):212–9.

 15. Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee S, et al. 
Dementia prevention, intervention, and care: 2020 report of the lancet 
commission. Lancet (British edition). 2020;396(10248):413–46.

 16 Chenoweth L, Stein‑Parbury J, Lapkin S, Wang A, Liu Z, Williams A. Effects 
of person‑centered care at the organisational‑level for people with 
dementia. A systematic review. PLoS One. 2019;14(2):e0212686‑e.

 17 Kales HC, Gitlin LN, Lyketsos CG. Assessment and management of behav‑
ioral and psychological symptoms of dementia. BMJ. 2015;350(mar02 
7):h369‑h.

 18. van der Linde RM, Dening T, Stephan BCM, Prina AM, Evans E, Brayne 
C. Longitudinal course of behavioural and psychological symptoms of 
dementia: systematic review. Br J Psychiatry. 2016;209(5):366–77.

 19. Hwang TJ, Masterman DL, Ortiz F, Fairbanks LA, Cummings JL. Mild 
cognitive impairment is associated with characteristic neuropsychiatric 
symptoms. Alzheimer Dis Assoc Disord. 2004;18(1):17–21.

 20. Borsje P, Lucassen PLBJ, Bor H, Wetzels RB, Pot AM, Koopmans RT. The 
course of neuropsychiatric symptoms in patients with dementia in 
primary care. Fam Pract. 2019;36(4):437–44.

 21. Wergeland JN, Selbæk G, Høgset LD, Söderhamn U, Kirkevold Ø. Demen‑
tia, neuropsychiatric symptoms, and the use of psychotropic drugs 
among older people who receive domiciliary care: a cross‑sectional 
study. Int Psychogeriatr. 2014;26(3):383–91.

 22 Lichtwarck B, Selbæk G, Kirkevold Ø, Rokstad AMM, Saltyte BJ, Lindstrøm 
JC, et al. Targeted interdisciplinary model for evaluation and treatment of 
neuropsychiatric symptoms : a cluster randomized controlled trial. Am J 
Geriatr Psychiatry. 2018;26(1):25–38.

 23. Lichtwarck B, Tverå A‑M, Røen I. Targeted Interdisciplinary Model for Eval‑
uation and Treatment of neuropsychiatric symtoms. Manual. 2015;2:2–30.

 24. Kitwood T. Dementia reconsidered: the person comes first. Buckingham: 
Open University Press; 1997.

 25. Hawton KE SP, Kirk JE, Clark DM. Cognitive behaviour therapy for psychiat‑
ric problems: a practical guide. Oxford: Oxford University Press; 1989.

 26. Lichtwarck B, Myhre J, Goyal AR, Rokstad AMM, Selbaek G, Kirkevold Ø, 
et al. Experiences of nursing home staff using the targeted interdiscipli‑
nary model for evaluation and treatment of neuropsychiatric symptoms 
(TIME) ‑ a qualitative study. Aging Ment Health. 2019;23(8):966–75.

 27. Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane 
L, et al. CONSORT 2010 statement: extension to randomised pilot and 
feasibility trials. BMJ. 2016;355:1–29.

 28. Hughes CP, Berg L, Danziger WL, Coben LA, Martin RL. A new clinical scale 
for the staging of dementia. Br J Psychiatry. 1982;140:566–72.

https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.regjeringen.no/contentassets/196f99e63aa14f849c4e4b9b9906a3f8/no/pdfs/stm201720180015000dddpdfs.pdf
https://www.regjeringen.no/contentassets/196f99e63aa14f849c4e4b9b9906a3f8/no/pdfs/stm201720180015000dddpdfs.pdf
https://www.regjeringen.no/contentassets/b3ab825ce67f4d73bd24010e1fc05260/demensplan-2025.pdf
https://www.regjeringen.no/contentassets/b3ab825ce67f4d73bd24010e1fc05260/demensplan-2025.pdf
https://www.who.int/mental_health/neurology/dementia/action_plan_2017_2025/en/
https://www.who.int/mental_health/neurology/dementia/action_plan_2017_2025/en/


Page 12 of 12Hoel et al. BMC Health Services Research          (2022) 22:415 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 29. Cummings LJ. The neuropsychiatric inventory: assessing psychopathol‑
ogy in dementia patients. Neurology. 1997;48(5 Suppl 6):10S‑S16.

 30. Alexopoulos GS, Abrams RC, Young RC, Shamoian CA. Cornell scale for 
depression in dementia. Biol Psychiatry. 1988;23(3):271–84.

 31. Barca ML, Engedal K, Selbæk G. A reliability and validity study of the cor‑
nell scale among elderly inpatients, using various clinical criteria. Dement 
Geriatr Cogn Disord. 2010;29(5):438–47.

 32. Røen I, Selbæk G, Kirkevold Ø, Engedal K, Lerdal A, Bergh S. The reliability 
and validity of the Norwegian version of the quality of life in late‑stage 
dementia scale. Dement Geriatr Cogn Disord. 2015;40(3–4):233–42.

 33. Weiner MF, Martin‑Cook K, Svetlik DA, Saine K, Foster B, Fontaine CS. The 
quality of life in late‑stage dementia (QUALID) scale. J Am Med Dir Assoc. 
2000;1(3):114–6.

 34. Greene JG, Smith R, Gardiner M, Timbury GC. Measuring behavioural dis‑
turbance of elderly demented patients in the community and its effects 
on relatives: a factor analytic study. Age Ageing. 1982;11(2):121–6.

 35. Galindo‑Garre F, Volicer L, van der Steen JT. Factors related to rejection 
of care and behaviors directed towards others: a longitudinal study in 
nursing home residents with dementia. Dement Geriatr Cogn Dis Extra. 
2015;5(1):123–34.

 36 Fazio S, Pace D, Flinner J, Kallmyer B. The Fundamentals of person‑
centered care for individuals with dementia. Gerontologist. 
2018;58(suppl_1):S10–9.

 37. Brooker D. What is person‑centered care in dementia? Rev Clin Gerontol. 
2003;13(3):215–22.

 38 Loudon K, Treweek S, Sullivan F, Donnan P, Thorpe KE, Zwarenstein 
M. The PRECIS‑2 tool: designing trials that are fit for purpose. BMJ. 
2015;350(may08 1):h2147‑h.

 39. Rokstad AMM, Vatne S, Engedal K, Selbæk G. The role of leadership in the 
implementation of person‑centred care using dementia care mapping: a 
study in three nursing homes. J Nurs Manag. 2015;23(1):15–26.

 40. Chaplin S. Assessment, management and support of people with 
dementia. Prescriber. 2018;29(11):14–7.

 41. Clare L, Kudlicka A, Oyebode JR, Jones RW, Bayer A, Leroi I, et al. Individual 
goal‑oriented cognitive rehabilitation to improve everyday functioning 
for people with early‑stage dementia: a multicentre randomised con‑
trolled trial (the GREAT trial). Int J Geriatr Psychiatry. 2019;34(5):709–21.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Targeted Interdisciplinary Model for Evaluation and Treatment of Neuropsychiatric Symptoms (TIME) in home care services: a cluster randomized feasibility trial
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 
	Trial registration: 

	Background
	The Target Interdisciplinary Model for Evaluation and Treatment of Neuropsychiatric Symptoms (TIME)

	Methoddesign
	Sampleparticipants
	Data collection and randomization
	Control and intervention phases of the trial
	Joint education and training of the staff in intervention group and in control group
	Education and training of staff in the intervention group— the intervention

	Trial measures
	Exploring the trial design and methods, and acceptance of the intervention
	Assessing whether TIME could be an appropriate tool for staff in their approach towards people with dementia with anxiety and depression

	Data analysis

	Results
	Patients
	The feasibility of the study
	Outcome measures for anxiety and depression

	Discussion
	Trial design and methods
	The intervention of TIME
	Limitations and strengths

	Conclusion
	Acknowledgements
	References


