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Abstract

Background Nursing home residents and professional caregivers may engage in behaviors that, although not
considered formal treatments for depression, can improve residents’ mood. To support future studies aiming to
explore ways to complement formal depression care in nursing homes, reliable and valid instruments for measuring
these informal mood-improving behaviors are needed.

Methods This project developed and evaluated inventories to measure mood-improving behaviors in Dutch and
Belgian nursing homes. Study 1 followed an iterative mixed-methods approach to develop two inventories: the
Actions to Improve Mood by Residents (AIM-R) and the Actions to Improve Mood by Caregivers (AIM-C), and to

assess their content validity (N=31 residents; N=35 caregivers, respectively). Study 2 evaluated test-retest agreement
(N=206; N=125) and inter-rater agreement (AIM-C: N=81) using a test-retest design. Study 3 explored the inventories’
practical application through semi-structured interviews (N=12; N=6). Data were analyzed through thematic analysis,
content validity indices, and Gwet's AC2 agreement coefficients.

Results Both inventories demonstrated acceptable content validity, with moderate to very good test-retest
agreement. Inter-rater agreement for most AIM-C items was classified as “fair,’ and appeared lower when caregivers
completed the inventories for residents with moderate to severe cognitive decline compared to residents with no
to mild cognitive decline. Thematic analysis suggested that using the inventories increased awareness of mood-
improving behaviors and contributed to better knowledge about residents. Challenges regarding usability and
interpretability were identified, along with suggestions for refinement.

Conclusions The inventories appear to adequately capture mood-improving behaviors and show consistency over
time. Nevertheless, their usability and interpretability could benefit from further refinement. Pending additional
research, these inventories hold promise for assessing mood-improving behaviors in nursing homes, aiding future
efforts to explore new ways to enhance depression care alongside traditional treatments.
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Mapping mood-improving behaviors in nursing
homes: development and evaluation of the actions
to improve mood inventories

Depressive symptoms are common among nursing home
residents, affecting approximately 46% of those with
dementia and around 23% of those without dementia [1].
Among residents without dementia, the prevalence of
major depressive disorder is estimated to be about 19%
[2]. Since depression is associated with reduced qual-
ity of life [3] and increased mortality [4, 5], effective
approaches for preventing and treating depression in
nursing home residents are important.

Depression interventions can be broadly categorized
into pharmacological and non-pharmacological treat-
ment approaches. Despite their common use, pharma-
cological interventions have shown limited effects on
nursing home residents [6—8]. A systematic review and
meta-analysis by Nelson and Devanand [9] also indicated
insufficient efficacy of antidepressants in people with
dementia. Additionally, antidepressants are often asso-
ciated with poor treatment adherence and negative side
effects [10, 11].

In contrast, non-pharmacological treatments, includ-
ing psychotherapeutic (e.g., cognitive behavioral therapy
and reminiscence therapy) and psychosocial interven-
tions (e.g., exercise programs and interventions target-
ing social isolation), have demonstrated effectiveness
in reducing depressive symptoms, especially those that
incorporate active behavioral components, with fewer
negative side effects compared to pharmacological
approaches [7, 8, 12-16]. However, older adults with lim-
ited cognitive capacity might encounter difficulties with
psychotherapeutic interventions [17, 18], indicating a
need for additional approaches.

One promising approach involves everyday behaviors
by residents and caregivers that, while not considered
part of formal treatment, can improve residents’ mood.
For example, professional caregivers using humor or
residents initiating conversations have been shown to
contribute to improved mood [19-21]. Because these
behaviors seem relatively easy to integrate into daily rou-
tines, they warrant further exploration. Gaining insight
into the use and impact of these behaviors within nurs-
ing homes is important for enhancing resident care. This
requires the development of measurement instruments
with acceptable psychometric properties to accurately
assess these behaviors, guiding future research and aiding
in the development or refinement of interventions.

These instruments need to comprehensively assess
behaviors that may improve the mood of nursing home
residents and are easy for residents or professional staff

to engage in. This expands upon existing instruments,
such as the Pleasant Events Schedule [22, 23], which
focus solely on residents’ engagement in pleasant activi-
ties. Moreover, instruments for mood-improving behav-
iors must accommodate the diversity of the resident
population, considering varying degrees of physical and
cognitive ability and different preferences regarding such
behaviors. For example, some residents may prefer not to
engage in certain behaviors themselves or may be unable
to do so, but they might benefit from caregiver involve-
ment during interactions. From a practical point of view,
the instruments should also facilitate relevant sugges-
tions for improvements in daily care. To the best of our
knowledge, no such instruments currently exist.

Therefore, the aims of this project were (1) to develop
inventories for mapping mood-improving behaviors in
nursing home residents meeting the aforementioned
requirements; (2) to examine the content validity, test-
retest and inter-rater agreement of these instruments;
and (3) to explore experiences with applying the inven-
tories in daily practice in terms of potential issues with
psychometrics and usability. The development of such
inventories could facilitate future studies to identify spe-
cific mood-improving behaviors that are most beneficial
for residents, guiding personalized and more effective
interventions that can be used to improve residents’
mood in addition to formal treatment approaches.

General methods

In this section, we describe the methodological aspects
that apply to all three studies within this project. Further
details about the methods (i.e., procedure, materials, and
analysis) as well as the results and subsequent consider-
ations are described per study.

Construct and measurement model

In this project, we define “mood-improving behaviors”
as a broad spectrum of actions aimed at enhancing
the mood of nursing home residents. These behaviors
encompass a range of actions exhibited by both residents
themselves and professional caregivers. A formative mea-
surement model was chosen for this construct, as this
type of measurement model is suitable when the con-
struct is considered to be formed by its indicators [24].
Formative models allow for a flexible approach, as they
can represent constructs that are conceptually defined as
a combination of diverse, potentially unrelated indicators.

Study design and setting
We conducted three consecutive studies in nurs-
ing homes in both the Netherlands and Flanders (the
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Dutch-speaking part of Belgium). Relevant findings
from studies 1 and 2 were considered in the subsequent
studies.

Study 1 followed an iterative, mixed-methods approach
to develop two inventories, the Actions to Improve Mood
by Residents (AIM-R) and the Actions to Improve Mood
by Caregivers (AIM-C), for mapping mood-improving
behaviors employed by residents themselves and profes-
sional nursing home caregivers, respectively. The final
versions of these inventories were tested for content
validity. In Study 2, the test-retest agreement and inter-
rater agreement of the inventories were assessed using
a repeated-measures design with two time points. Both
inventories were completed twice by the same partici-
pants approximately two weeks apart (T0 and T1), which
has been suggested as an appropriate time interval to
assess test-retest agreement [25]. To test the inter-rater
agreement of the AIM-C, two caregivers were invited to
complete this inventory for the same resident. To note, as
a result of using a formative measurement model, internal
consistency measures (e.g., Cronbach’s alpha) will not be
reported. Instead, test-retest agreement and inter-rater
agreement will serve as the primary indicators of reliabil-
ity of the inventories. In Study 3, a qualitative approach
involving semi-structured interviews with stakehold-
ers was employed to explore their experiences in using
the inventories in daily practice, specifically focusing on
potential issues with psychometrics and usability.

General characteristics of participants in all studies

The research team invited nursing home residents and
professional caregivers to participate in one or more
studies. The inclusion criteria for residents were the abil-
ity to provide informed consent and the willingness and
capacity to (a) verbally communicate their opinion about
the inventories (studies 1 and 3), or (b) fill out question-
naires together with one of the researchers (study 2).
Residents from short-stay units (i.e., rehabilitation care
units) were excluded. We aimed to include residents with
and without dementia, as well as those with and with-
out depression, making the study inclusive of various
resident profiles. The general criterion for caregivers was
working primarily as employees providing direct care to
residents (e.g., registered nurses and certified nurse assis-
tants). To participate in study 2, caregivers needed to be
significantly involved in the care of one or more partici-
pating residents.

In addition to residents and nurses, other profession-
als were involved in the studies. In study 1, the research
team members, with expertise in psychology, gerontol-
ogy, nursing sciences, and psychometrics, contributed
to developing and refining the inventories. In study 2,
nursing home staff members (e.g., psychologist, physi-
cian, and registered nurse) were consulted to provide
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additional information about the participating residents
(e.g., level of cognitive functioning). For study 3, along-
side input from residents and caregivers, we also gath-
ered feedback from the interviewers who conducted the
in-person interviews with residents in study 2, focusing
on their experiences with administering the AIM-R.

Ethical considerations

The study was conducted in accordance with the Dec-
laration of Helsinki [26] and complied with Dutch and
Belgian laws. Ethical approval for the study was obtained
from the legally designated ethics committees in both
countries (CMO Radboudumc, reference number: 2021—
11047 in the Netherlands; CME VUB, reference num-
bers: EC-2021-277 and EC-2021-432 in Belgium). Prior
to participation, all participants were informed about the
study and provided written informed consent.

Study 1: development process and content validity
Methods

Procedure and materials

Development process The initial versions of the AIM-R
and AIM-C were based on lists of informal mood-improv-
ing behaviors in nursing homes identified in two previ-
ously conducted group concept mapping studies [27].
These studies used a bottom-up method to identify, pri-
oritize, and cluster mood-improving behaviors by nurs-
ing home residents themselves and by others important
in residents’ lives.

Taking into account the intended principles formulated
in the introduction, members of the research team criti-
cally considered and discussed these (clusters of) behav-
iors, grouping them into initial themes (e.g., “exercise”
and “music”). The research team also formulated ini-
tial items with response categories, which were further
refined through expert consultations. Next, preliminary
versions of the AIM-R and AIM-C were piloted, focusing
on layout and content (i.e., relevance, applicability of the
actions in daily practice, comprehensiveness, and com-
prehensibility [i.e., understandability of the instructions,
examples, items, and response options]). For the AIM-
R, two skilled interviewers (IK and ID) conducted semi-
structured interviews with residents based on cognitive
interviewing techniques [28]. In these interviews, parts
of the AIM-R were presented to residents. The inter-
views were supported by a pre-defined interview guide
with think-aloud and verbal probing procedures. Exam-
ples of prompt questions included “please tell me your
thoughts while reading/hearing this question,” and “what
kinds of situations were you thinking about in coming
up with this answer?” Open-ended and closed questions
were included in the interviews. During the interviews,
the interviewers took notes on their observations and
residents’ comments. Feedback on the AIM-C inventory
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was solicited from caregivers via an online survey tool
[29] employing questions similar to those posed to the
residents.

Throughout this iterative procedure, the research team
discussed the findings and made adjustments to the
inventories as needed. New versions were then presented
to additional participants (residents and caregivers) until
no further improvements were identified, and the inven-
tories were considered acceptable.

Content validity After the inventories were refined and
the most appropriate versions were chosen, the AIM-R
and AIM-C were assessed for content validity using a
structured in-person interview with residents (for the
AIM-R) and an online survey [29] for caregivers (for the
AIM-C). To test content validity, participants were asked
about the relevance (“not relevant,” “somewhat relevant,
“quite relevant,” or “highly relevant”) [30] of each theme as
a whole (i.e., not the individual items within the theme in
relation to residents’ mood.

Analysis

To analyze the qualitative data in the development pro-
cess of the AIM-R and AIM-C (i.e., responses to the
open-ended questions on the survey and interviews,
and additional notes from the interviews with residents),
one researcher (IK) performed thematic analyses [31] in
ATLAS.ti 9 [32]. A second researcher (RL) checked the
initial codes attached to the text segments, after which
they were discussed between the two researchers until
consensus was reached.

To assess the content validity of the final versions of
the inventories, we calculated Content Validity Indices
(CVI) in SPSS 27 [33] for each separate theme (item-
level CVI [I-CVI]) [34]. The I-CVI was computed by
dividing the number of participants who rated a theme
as at least “quite relevant” by the total number of partici-
pants. While an I-CVI can range between 0.00 and 1.00,
an I-CVI of at least 0.78 is usually considered acceptable
[35]. To reach consensus on the omission of a theme, the
research team discussed the eligibility of themes that did
not meet this cutoff score. The decisions were guided by
the principles outlined in the introduction, while care-
fully considering the corresponding I-CVI level.

Results

Participants

During the iterative process, preliminary versions of the
AIM-R and AIM-C were piloted with 34 residents (mean
age, 81.8 years; SD, 7.4; range, 67-92) and 66 caregiv-
ers (mean age, 44.6 years; SD, 12.8; range, 21-68). Most
participants were female (residents, N=25 [73.5%];
caregivers, N=61 [92.4%]) and lived in the Netherlands
(residents, N=22 [64.7%]; caregivers, N=59 [89.4%]).
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Caregivers worked mainly as certified nurse assistants
(N=31 [47.0%]) or as registered nurses (N=19 [43.9%])
and had a mean working experience of 14.2 years (SD,
12.9; range, 0-45). For the final versions of the invento-
ries, 31 residents (23 of whom had already participated
in the pilot with a preliminary version of the AIM-R) and
35 caregivers (22 of whom had provided feedback on a
preliminary version of the AIM-C) answered questions
related to the content validity of the final versions of the
inventories.

Development process

In our examination of informal antidepressant behav-
iors, we observed a broad range of actions in which indi-
viduals engage to improve residents’ mood, supporting
the appropriateness of a formative measurement model
[24] for the construct of “mood-improving behaviors”
Regarding the scope of the inventories, the AIM-R is
aimed at actions performed by residents themselves,
whereas the AIM-C is directed at actions performed by
caregivers. As resident care often involves multiple care-
givers, we expanded the scope of the AIM-C to include
actions performed by several caregivers, not solely the
person completing the inventory. As a result, the AIM-C
inventory inquires about actions undertaken by both the
persons completing the inventory and their colleagues.

In terms of content, we deliberately chose content the-
matic categories and their associated behaviors for both
residents and caregivers. The primary focus was on iden-
tifying themes of caregiver and resident behaviors that
contribute to improved mood. This approach recognizes
that the inventories can encompass elements within or
extending beyond formal interventions. Consequently,
we have not omitted themes that could also involve for-
mal interventions, such as physical activity. This inclu-
sivity is due to caregivers potentially promoting resident
engagement in these activities or residents independently
participating in them. By adopting a comprehensive
approach, we explored a broader spectrum of behaviors
that have the potential to positively influence residents’
mood.

Given the aim of offering practical guidance for spe-
cific enhancements, we included identical themes in both
the AIM-C and AIM-R inventories. This should enable
a direct comparison between residents’ and caregiv-
ers’ mood-improving behaviors, which might provide
better insight into the actions needed from each group.
This could also facilitate an understanding of the roles
and responsibilities of both residents and caregivers in
enhancing mood. By identifying shared themes, it may be
possible to tailor interventions more effectively and fos-
ter a collaborative approach in promoting positive mood
outcomes in residents.
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Final versions and content validity

The final versions of the AIM-R and AIM-C (see addi-
tional files 1 and 2) covered 18 themes, with two items
per theme. Examples of themes include “physical activity,’
“contact with others,” and “music” Each theme contains
a description (e.g., AIM-R: “Activities related to music.
Think of making music or listening to it attentively”) and
examples of possible actions (e.g., AIM-R: “Listening to
the radio, singing, playing an instrument, going to a con-
cert, or any other music-focused activity”). The descrip-
tion and examples are followed by two items: a question
about the action’s frequency (e.g., AIM-R: “concerning
music-focused activities, how often do you do this in an
average week?”; a 5-point scale ranging from “never” to
“very often”) and a question about the expected effect of
the behavior on residents’ mood (e.g., AIM-R: “if you do
[or would do] this, does this make you feel happy?”; three
response categories: “no,” “yes, a bit happy,” and “yes, very
happy”). For the AIM-C, the descriptions, examples, and
items about the action’s frequency are directed at caregiv-
ers’ actions, whereas the item about the expected effect
is focused on residents’ mood (i.e., AIM-C: “if you do [or
would do] this, does this make the resident feel happy?”).
Caregivers are instructed to report on actions that are
performed for a specific resident in an average week.

The I-CVI for the themes was above 0.78 for all but one
theme (“household activities,” I-CVI = 0.73) of the AIM-
R, and all but four themes of the AIM-C (“household
activities,” “stimulating the senses,” “faith and meaning,’
and “doing something for someone else,” I-CVI = 0.69 for
the first and 0.71 for the latter three themes) (see Table 1).

Table 1 Content Validity Index of the Themes of the AIM-R and

AIM-C

Theme AIM-R,N=31 AIM-C,N=35
1. Physical activity 0.90 1.00
2. Contact by touching 0.90 1.00
3.Taking care of the appearance 0.84 0.91
4. Relaxation 0.81 0.94
5. Healthy living 0.87 0.89
6. Household activities 0.73 0.69
7. Creating something 093 0.97
8. Brain stimulation 0.90 0.94
9. Music 0.93 1.00
10. Going out 0.97 0.89
11. Precious memories 0.94 091
12. Stimulating the senses 0.90 0.71
13. Contact with others 093 1.00
14. Nature 0.94 0.89
15. Faith and meaning 0.94 0.71
16. Doing something for someone else  0.90 0.71
17. Security and warmth 0.87 0.94
18. Positive attitude 093 0.94

AIM-R Actions to Improve Mood by Residents, AIM-CActions to Improve Mood
by Caregivers
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Considerations for study 2

In study 1, the AIM-R and AIM-C inventories were devel-
oped and tested for their content validity. During the con-
tent validation process, we found that some themes had
an [-CVI below the acceptable threshold. However, the
team made a deliberate decision to retain these themes
in the inventories for two reasons. First, despite certain
themes falling short of the recommended standard of
acceptable content validity in one inventory, they met the
criterion in the other inventory. For instance, the themes
“stimulating the senses,” “faith and meaning,” and “doing
something for someone else” were deemed less relevant
in the AIM-C, but demonstrated acceptable content
validity in the AIM-R. This suggests that while the impor-
tance of actions within a theme may differ between resi-
dents and caregivers, the overall content validity of the
theme remains intact. Second, even though some themes
may have less general relevance for mood-improving
behaviors, they may hold substantial importance for spe-
cific sub-populations of residents. For instance, the theme
“stimulating the senses” may be particularly significant
for residents with (severe) cognitive decline [36], whereas
being active in “household activities” may hold promise
for those with or without mild cognitive decline [37, 38].
Given our aim of developing inclusive inventories that
are also suitable for residents with cognitive decline, the
research team decided against excluding any themes on
the basis solely of their I-CVI levels.

In conclusion, despite observing variations in I-CVI
levels, all 18 themes were retained in both inventories
to ensure comprehensive coverage of mood-improving
behaviors and to accommodate the diverse needs of nurs-
ing home residents. Including themes relevant to specific
sub-populations aligns with our goal of developing prac-
tical and inclusive tools for assessing mood-improving
behaviors in residents with varying physical and cogni-
tive abilities.

Study 2: test-retest and inter-rater agreement
Methods

Procedure and materials

In addition to demographic characteristics, residents
were asked to answer the questions of the AIM-R in a
structured in-person meeting with one of seven inter-
viewers (two psychologists, one research employee,
three master’s students in psychology, and one master’s
student in gerontology; four interviewers living in the
Netherlands, and the other three living in Belgium). For
each participating resident, two caregivers were subse-
quently asked to complete the AIM-C individually with
respect to actions that they or their colleagues perform
for (a) specific resident(s), alongside answering questions
about their demographic characteristics, either on paper
or online [29]. Two weeks later, residents and caregivers



Knippenberg et al. BMC Geriatrics (2026) 26:748

completed the AIM inventories again. Caregivers com-
pleted the inventory again for the same resident(s) as
during the baseline measurement.

Additional data about the participating residents were
collected by asking a therapist (in most cases, a psycholo-
gist) or registered nurse to complete an online form [29].
This form consisted of questions about the residents,
including (a) type of unit (“open” or “closed” and “medi-
cal-somatic care;” “psychogeriatric care,” “mental-physical
multimorbidity care,” or “mixed”), (b) depression diagno-
sis (“yes,” “no,” or “don’t know”), and (c) stage of cognitive
function using the Global Deterioration Scale (GDS) [39].
All data were collected between February and December
2022.

Analysis

To assess the agreement between the two measurement
points (test-retest agreement between TO and T1) of
the items of the AIM-R and AIM-C and the agreement
between the two caregivers (inter-rater agreement at
baseline) of the AIM-C items, Gwet’s AC2 coefficients
[40] were calculated using the irrCAC R package [41]
in R [42]. Only responses within a time frame of 10 to
31 days between baseline and T1 were included in the
assessment of test-retest agreement. Gwet’s AC2 coeffi-
cient was chosen given its resilience to grey zones (i.e.,
areas in the data where agreement between raters is low
or moderate) and variation in distributions (e.g., skewed
distributions) [43-45].

Weighting schemes ranging from 0.00 (full disagree-
ment) to 1.00 (full agreement) were specified to the
distance of disagreement within measurement points
(test-retest) and between caregivers (inter-rater), where
a higher score indicates a higher level of agreement. A
linear weighting scheme was applied to the items regard-
ing frequency. This means that an evenly spaced weight
of 0.25 was applied to each distance of disagreement (e.g.,
a weight of 0.75 regarding a disagreement distance of one
point on the 5-point scale, and a weight of 0.50 for a dis-
agreement distance of two points). For the items regard-
ing the expected effect on residents’ mood (a 3-point
scale), adapted weights were specified for the degree of
disagreement. These weights considered any disagree-
ment with the response option “no” (weight of 0.25 for
disagreement with “yes, a bit happy” or weight of 0.00 for
disagreement with “yes, very happy”) to be more signifi-
cant than a disagreement between the response options
“yes, a bit happy” and “yes, very happy” (weight of 0.75).

To characterize the magnitude of the AC2 coefficients,
we used Altman’s benchmarking 5-point scale ranging
from “poor” to “very good” [46]. To calculate the prob-
ability that the coefficients would fall into each cat-
egory, the agreement coefficient and its standard error
were used. As recommended by Gwet [40], a cumulative
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probability above 0.95 was applied to determine the low-
est expected agreement strength level.

In addition to analyses of the total sample, explorative
subgroup analyses were performed. For both inventories,
agreement outcomes were explored, broken down by
country (the Netherlands or Belgium) and level of cog-
nitive functioning (residents with no to mild cognitive
decline [GDS score<3] and residents with moderate to
severe cognitive decline [GDS score >4]).

Results

Participants

In total, 405 nursing home residents were invited to par-
ticipate in study 2. At baseline, 273 residents (67.4% of the
invited residents, mean age 82.4 years; SD, 9.3; median,
84.0; range, 47—102) from 30 nursing homes (16 of which
are located in the Netherlands) completed the AIM-R,
whereas 119 unique caregivers (mean age, 39.5 years;
SD, 11.6; range, 22-65) filled out the AIM-C for at least
one resident (see Tables 2 and 3). In total, the AIM-C
was completed 268 times. For 187 residents (68.5%), at
least one caregiver completed the AIM-C. Of those, the
AIM-C was filled out by two caregivers for 81 residents
(29.7% of the total participating residents). On average, a
caregiver filled out the AIM-C for two residents (mode,
1; median, 1; range, 1-11). The mean time between the
two administrations of the AIM-C by different caregivers
was 11.0 days (SD, 12.5; mode, 1; median, 6; range, 0—65).
Additional resident data about the residence unit, depres-
sion diagnosis, and stage of cognitive functioning were
provided by treatment staff members for 205 residents
(75.1% of the total). At the two-week measurement, 209
AIM-R and 151 AIM-C inventories were completed, of
which 206 AIM-R (75.5% of completed baseline invento-
ries) and 125 AIM-C (46.6% of completed baseline inven-
tories) administrations fell within the acceptable time
frame of 10 to 31 days between baseline and follow up.

Test-retest and inter-rater agreement

For the test-retest agreement in the total sample, the AC2
coefficients ranged from 0.55 to 0.87 for the AIM-R, and
from 0.60 to 0.86 for the AIM-C inventory (see Table 4).
For both inventories, the classification of the agreement
strength ranged from “moderate” to “very good,” where
most items were characterized as “good” (23 out of 36
items for the AIM-R and 24 out of 36 items for the AIM-
C). Although differences between subgroups were not
statistically tested, there seemed to be slightly better test-
retest agreement for the inventories administered in the
Netherlands (where most items of both inventories were
characterized as “good”) than for those administered in
Belgium (where most items were classified as “moder-
ate” or “good” for the AIM-R and as “fair” or “moderate”
for the AIM-C) (see additional file 3). In general, similar
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Table 2 Characteristics of Residents for Study 2
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Table 3 Characteristics of Professional Caregivers for Study 2

Characteristic TO T1(2 Characteristic TO T1(2
weeks) weeks)
N 273 209 N 119 59
Gender, female, N(valid %) / male, N 172 (63)/ 124 Gender, female, N(valid %) / male, N 108 (91) 52 (88)
101 (59)/ /9 /7
85 Age, mean (SD) [range] 395(12) 392
Age, mean (SD) [range] 824 (9) 824 (9) [22-65] (12)
(47-102]  [47- [22-65]
102] Country, the Netherlands, N(%) / Belgium, N 52 (44) 32(54)
Country, the Netherlands, N(%) / Belgium, N 140 (51)/ 123 /67 /27
133 (59)/ Educational attainment
86 Low, N(%) 31260 12(0)
Educational attainment Mediurm, N(%) 64 (54) 31 (53)
Low, N(%) 135 (50) 106 High, N(6) 24 (20) 16 (27)
) 6D Type of health care provider
MAed\um, Ne) 9133) 7134) Registered nurse, N(%) 33 (28) 19 (32)
H.\gh, N(%) 4707) 32(15) Certified nurse assistant, N(%) 74 (62) 34 (58)
Marital staFus Nurse assistant / nurse aide, N(%) 2(2) 1)
Unm.arcgled, N(%) N 4 . 33(12) 22(11) Other, N%) 76 59
Shil\élla/(lr(;)) or partnered in a registered partner 55 (20) 44(21) Missing, N(%) 30) 00
Widowed (after marriage or registered partner- 150 (55) 115 Years of working experience, mean (SD) [range] 109(10) 116
: [0-44] am
ship), N(%) (55) [1-44]
shi;DJ‘)\,/zr(E/‘j)d (after marriage or registered partner- 33 (12) 26(12) Frequency of involvement in the care of residents with depression
Missing, N(9%) 2(1) 2(1) Never, N3%) 1 00
) Occasionally, N(%) 28 (24) 14 (24)
Type of unit (A)
Medical-somatic care, N(%) 80029  75(36) Regularly, M%) S7448) 3163
Psychogeriatric care, N(%) 50(18) 34(16) Often, N(%) 23(19) 8(14)
Mental-physical multimorbidity care, N%) 2509 18(9) very often, N(%) 8 6(10)
Mixed, N(9%) 118(43)  82(39) Missing, N(6) 2(2) 0(0)
) The characteristics of unique caregivers are provided
Type of unit (B)
Open, N(%) 187 (69) 149
71 levels of agreement were found when the inventories
Closed (code is unknown for resident), N(%) 59022 39(19) were completed for residents with no to mild cognitive
Closed (code is known for resident), N(9%) 270000 21(10) decline compared with residents with moderate to severe
Depression diagnosis cognitive decline (i.e., for both subgroups, the agree-
Yes, N(%) 37(14)  24(12) ment levels of most items of the AIM-R were classified
No, N(9%) 160 (59) 135 as “good,” whereas most items of the AIM-C were catego-
(65) rized as “moderate” or “good”).
Don't know, N(%) 8(3) 5(2) For the inter-rater agreement of the AIM-C, the AC2
Missing, N(%) 68(25) 45022 coefficients ranged from 0.21 to 0.76 for the total sample,
Global Deterioration Scale with the lowest expected levels of agreement strength
Stage 1: No cognitive decline, N(%) 42 (15) 37(18) ranging from “poor” (5 items) to “good" (1 item) (see
Stage 2:Very mild cognitive decline, N(%) 69(25)  55(26) Table 5). The most frequent classification of the agree-
Stage 3: Mild cognitive decline, N(%) 30D 25012 ment strength was “fair” (22 out of 36 items). There
Stage 4 Moderate cognitive decline, N(%) 130) 1Mo seemed to be better agreement when caregivers com-
N(;t)age 5:Moderately severe cognitive decline, 25 (9) 2100 pleted the inventories for residents with no to mild cog-
- , nitive decline (the most frequent item coefficients were
Stage 6: Severe cognitive decline, N(%) 25(9) 15(7) K e R B » R
o : classified as “fair” [18 items] or “moderate” [13 items])
Stage 7: Very severe cognitive decline, N(%) 0(0) 0(0) i i . K
Missing, N%) 6805  45(22) than when inventories were completed for residents with

moderate to severe cognitive decline (the most common
level of agreement was “poor” [23 items]) (see additional
file 4). Furthermore, comparable levels of inter-rater
agreement for the AIM-C items were found among care-
givers in the Netherlands and Belgium.
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Table 4 Agreement Statistics for Test-Retest Agreement of the AIM-R and AIM-C

Theme Item AIM-R AIM-C
N %  Agreement Gwet's AC2 Altman’s N %  Agreement Gwet's AC2 Altman’s
Obs diagonal® estimate [95% benchmark Obs diagonal® estimate [95% bench-
d] scale® il mark
scale®
1.Physical  Frequency 202 863 192629 067 [0.60,0.74]  Good 125 848 141718134 064[057,072] Moderate
activity 1237
Expected effect 199 86.9 284768 0.72 [0.64,0.80] Good 123 815 173727 0.60[048,0.73] Moderate
2. Contact Frequency 193 85.1 353421 0.65[0.58:0.72] Moderate 125 874 1532882 0.73[0.67:0.79] Good
by touching 1011
Expected effect 193 887 273984 0.77 [0.69,0.85] Good 119 849 124627 0.69[0.59,080] Good
3.Taking Frequency 199 878 155526819 0.72[066;0.78] Good 124 863 111621 0.67 [0.59,0.75] Good
care of the 1410
appearance  Expected effect 199 888 334576 0.76 [0.68,0.84] Good 122 873 114041 0.74[0.64,0.84] Good
4. Relaxation Frequency 189 835 62129521 0.63[0.55,0.711 Moderate 125 868 40161154 0.72[064,080] Good
Expected effect 189 849 623736 0.66[0.57;0.76] Moderate 114 833 30439 0.67[0.56;0.78] Moderate
5. Healthy Frequency 187 857 151111 0.67 [0.59,0.75] Good 123 843 111918114 064[0.56,0.72] Moderate
living 1161
Expected effect 187 83.7 365436 0.64 [0.55,0.74] Moderate 120 833 18539 0.69[0.58,0.79] Good
6. House- Frequency 197 896 97211138 0.80[0.74,086] Good 124 883 5216542 0.77[0.70,0.84] Good
h0|‘dA ) Expected effect 194 863 694627 0.70[0.62,0.79] Good 113 845 58206 0.72[0.61,083] Good
activities
7. Creating Frequency 198 923 903010410 0.85[0.80,0.89] Verygood 125 870 271912121 0.70[0.63:0.77] Good
something Expected effect 186 87.5 562959 0.73[0.64,081] Good 117 876 293525 0.73[0.63;0.83] Good
8. Brain Frequency 199 842 11561079 0.67[0590.75] Good 125 86.0 211618104 0.67[0.60,0.75] Good
stimulation Expected effect 199 866 153984 0.74[0.66,0.82] Good 121 86,6 224620 0.72[0.63,082] Good
9. Music Frequency 198 860 262418 0.66[0.58,0.73] Moderate 124 851 23161862 0.66[0580.73] Moderate
1539
Expected effect 201 913 2231110 0.84[0.78,090] Good 118 847 203528 0.67 [0.55,0.79] Moderate
10. Going Frequency 194 878 27551849 0.74[0690.79] Good 123 90.0 28331681 0.78[0.70,0.85] Good
out Expected effect 194 87.9 829111 0.79[0.72,087] Good 120 915 142854 0.83[0.75,091] Good
11. Precious  Frequency 198 843 173422718 063[0.57,0.70] Moderate 125 858 52823110 0.70[0.63,0.77] Good
memories Expected effect 189 870 264365 0.73[0.65,0.81]  Good 123 91.7 35040 0.85[0.79,091]  Good
12. Stimulat-  Frequency 173 857 8117217 0.73[0.66,0.81] Good 125 904 6517311 0.84[0.78,090] Good
ing the Expected effect 163 844 612828 0.66 [0.56;0.76] Moderate 113 86.7 59274 0.77 [0.67;0.86] Good
senses
13.Contact  Frequency 194 844 419151252 0.64[0.58:0.71] Moderate 125 848 61522202 0.64[056;0.72] Moderate
with others  Expected effect 193 92.1 636115 0.87[0.82,092] Verygood 122 852 83442 0.70[0.60,081] Good
14. Nature Frequency 196 839 163317 0.61[0.54,0.68] Moderate 125 864 37161060 0.71[064,0.78] Good
1325
Expected effect 198 89.8 937104 0.82[0.76,0.88] Good 117 840 312626 0.64[0.52,0.76] Moderate
15. Faith and  Frequency 189 91.1 662714333 0.80[0.74,086] Good 124 903 4433522 0.82[0.76,0.88] Good
meaning Expected effect 183 89.6 634236 0.77[0.70;0.84] Good 117 825 521911 0.66[0.54;0.77] Moderate
16. Doing Frequency 188 858 601712716 0.68[060,0.75] Good 125 894 5219292 0.79[0.72,0.86] Good
something Expected effect 189 864 333268 0.71[0.63,0.79] Good 115 841 462612 0.68[0.56,0.79] Moderate
for someone
else
17.Security ~ Frequency 173 848 212821 0.64 [0.57,0.711 Moderate 125 854 123111105 067[0.590.75] Good
and warmth 1014
Expected effect 178 89.7 134076 0.80[0.74,087] Good 121 829 113833 0.64[0.53,0.76] Moderate
18. Positive  Frequency 177 809 714151240 0.55[047,064] Moderate 125 862 16193114 0.70[0.63;0.78] Good
attitude Expected effect 181 892 103882 0.80[0.74,0.87]1 Good 124 919 13950 0.86[0.81,0.91] Very good

AIM-R Actions to Improve Mood by Residents, AIM-CActions to Improve Mood by Caregivers, N Valid number of participants, % Obs Percentage observed, C/
Confidence Interval

?The agreement diagonal is the part of the contingency table where raters agree on the same categories

b Altman’s benchmarking 5-point scale ranging from “poor” to “very good” was used to interpret the magnitude of the AC2 coefficients. A cumulative probability of
above 0.95 was applied to determine the lowest expected agreement level
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Table 5 Agreement Statistics for Inter-Rater Agreement of the AIM-C

Theme Item N % Obs Agreement Gwet’s AC2 estimate Altman’s

diagonal® [95% CI] benchmark
scale®

1. Physical activity Frequency 81 744 691231 0.41[0.27,0.55] Fair
Expected effect 80 76.6 61717 0.51[0.35,0.67] Fair

2. Contact by touching  Frequency 81 759 810451 0.451[0.33,0.57] Fair
Expected effect 79 75.6 52610 0.51[0.34,0.68] Fair

3.Taking care of the Frequency 81 71.9 16752 0.36 [0.23,0.48] Fair

appearance Expected effect 79 80.1 31916 0.61[0.48:0.74] Moderate

4. Relaxation Frequency 81 77.2 189411 049 [0.36;0.62] Fair
Expected effect 74 66.6 8252 0.35[0.16;0.55] Poor

5. Healthy living Frequency 80 684 05470 0.27[0.13;0.40] Poor
Expected effect 77 69.2 5223 0.401[0.22,0.57] Fair

6. Household activities Frequency 80 79.7 285200 0.61[0.49:0.73] Moderate
Expected effect 73 70.9 28103 0.46 [0.29,0.63] Fair

7. Creating something Frequency 81 77.8 137751 049 [0.37,0.62] Fair
Expected effect 74 77.0 151513 0.49[0.31:0.66] Fair

8. Brain stimulation Frequency 80 76.3 961340 0.46 [0.32;0.59] Fair
Expected effect 77 714 5219 042 [0.24;0.59] Fair

9. Music Frequency 81 713 55941 0.32[0.18;0.46] Fair
Expected effect 75 67.7 21814 0.3210.11;0.53] Poor

10. Going out Frequency 80 75.0 818331 043 1[0.28,0.59] Fair
Expected effect 77 73.7 01621 049 [0.32,0.67] Fair

11. Precious memories Frequency 81 778 0111251 0.52[0.42;0.63] Moderate
Expected effect 79 80.7 02217 0.64[0.52:0.77] Moderate

12. Stimulating the Frequency 81 80.6 356210 0.66 [0.54;0.78] Moderate

SENses Expected effect 71 69.0 22171 0.41[0.23,0.59] Fair

13. Contact with others  Frequency 81 728 27851 0.36 [0.22;0.50] Fair
Expected effect 78 804 21620 0.63 [0.50,0.76] Moderate

14. Nature Frequency 81 735 1512320 0.431[0.28;0.57] Fair
Expected effect 73 64.4 71112 0.21[0.00,0.42] Poor

15. Faith and meaning Frequency 81 81.2 209710 0.63[0.52;0.73] Moderate
Expected effect 72 65.3 20123 0.32[0.14:0.50] Poor

16. Doing something for ~ Frequency 81 78.7 239211 0.56 [0.43;0.68] Moderate

someone else Expected effect 72 715 22125 0.40 [0.22;0.59] Fair

17. Security and warmth ~ Frequency 81 73.1 314242 0.38[0.23;0.53] Fair
Expected effect 76 717 21714 042 [0.24,061] Fair

18. Positive attitude Frequency 81 738 01684 0.431[0.32;0.54] Fair
Expected effect 81 86.1 01826 0.76 [0.68:0.84] Good

AIM-CActions to Improve Mood by Caregivers, N Valid number of participants, % Obs Percentage observed, C/ Confidence Interval

@ The agreement diagonal is the part of the contingency table where raters agree on the same categories

b Altman’s benchmarking 5-point scale ranging from “poor” to “very good” was used to interpret the magnitude of the AC2 coefficients. A cumulative probability of

above 0.95 was applied to determine the lowest expected agreement level

Considerations for study 3

Study 2 assessed the test-retest agreement and inter-rater
agreement of the AIM-R and AIM-C. The items of both
inventories appeared to have at least a moderate level of
test-retest agreement for the total sample, which can be
considered acceptable. For both inventories, the results
suggested slightly worse test-retest agreement for the Bel-
gian sub-sample than for the sub-sample from the Neth-
erlands. Limited levels of inter-rater agreement of AIM-C
items were found for the total sample as well as for all
the sub-samples, especially when used for residents with

moderate to severe cognitive decline. To explore these
findings further, we address these topics in study 3.

Study 3: experiences with applying the inventories
in daily practice

Methods

Procedure, materials, and analysis

A convenience sample of residents, caregivers, and inter-
viewers was drawn from study 2. We used an interview
guide with the following topics: (a) general experiences
when administering or completing the inventory, (b)
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challenging aspects (including potential issues related
to limited levels of agreement), and (c) suggestions for
improvements. When not mentioned spontaneously,
in-depth questions about the inventories’ content, ques-
tions, administration, and country-specific challenges
were utilized. Thematic analysis [31] was performed via
ATLAS.ti 9 [32], whereby the notes of all interviews were
coded and discussed by two researchers (IK and RL).

Results

Participants

Five residents (mean age 78.3 years, 4 female) and six
caregivers (mean age 40.1 years, all female) shared their
opinions of positive and challenging aspects of using the
AIM-R and AIM-C and advised on potential improve-
ments. In addition, all seven interviewers from study 2
shared their opinions and suggestions for improvements
regarding administering the AIM-R to residents.

Experiences with the application of the inventories in daily
practice

Although both inventories were positively evaluated as
very comprehensive, challenges were mentioned in terms
of their usability and interpretability. The thematic analysis
suggested that the interpretation of some themes of both
inventories (e.g., “healthy living,” “nature;” and “contact with
others”) may not have been worded specifically enough.
Furthermore, some of the provided examples seemed
to cause confusion as they could also be associated with
another similar theme. For example, “listening to relaxing
music” (theme “relaxation”) also seemed to be interpreted
as the more general “listening to music” within the theme
“music” Belgian interviewers also raised concerns about
language issues in the inventories. Therefore, stakeholders
recommended providing more specific descriptions of the
themes that were evaluated as too broad and specification
or reformulation of examples within these themes.

In general, both inventories were evaluated as appli-
cable for residents with varying degrees of physical and
cognitive ability. For the AIM-R, the interviewers sug-
gested that the interpretability of some questions may
have been challenging for residents with advanced
dementia, mainly because of the large amount of text in
the inventory. Nevertheless, according to the interview-
ers, querying most themes seemed possible for a con-
siderable number of residents with cognitive decline.
Therefore, the interviewers emphasized that it is not
desirable or necessary to refrain from trying to admin-
ister this inventory to residents with dementia. Taking
the time to clarify the themes and questions, or admin-
istering the inventory over multiple meetings, were con-
sidered helpful strategies for obtaining answers from
this resident group. Although it was considered time-
consuming, administering the inventory by means of an
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individual structured face-to-face interview was evalu-
ated as an adequate method for gathering relevant infor-
mation from residents. The descriptions of themes and
examples within each theme were also regarded as help-
ful for usability and understandability. To further simplify
the inventories, reducing the number of examples (max.
3 common example actions per theme) and simplifying
the answer options were encouraged (i.e., “never, “regu-
larly,” and “often” for the action frequency; “yes” and “no”
for the expected effect on residents’ mood). According
to the participants, a more picture-oriented inventory
could also be considered, as it may improve the usability
and interpretability of the themes and questions for resi-
dents. As some themes (e.g., “household activities”) were
deemed applicable only for some residents, stakeholders
suggested an additional answer option: “the resident is
unable to perform the behavior described”

Although administering the AIM-R may have elicited
negative associations (e.g., associations with unpleas-
ant memories) in some residents, both the interview-
ers and the residents indicated that, in general, residents
seemed to enjoy being asked about pleasant activities. It
was stressed that for most residents, the inventory evoked
positive associations (e.g., recent pleasant activities and
fond memories). The interviewers indicated that the ques-
tions provided an opportunity for residents to discuss their
experiences and preferences. In this way, it places more
emphasis on residents’ agency. According to both residents
and interviewers, the inventory may also raise awareness
of possible mood-improving behaviors and may motivate
residents to adopt them. The interviewers especially noted
this in residents with no to limited cognitive decline.

For the AIM-C, caregivers indicated that they were not
always aware of their colleagues’ activities, which compli-
cated answering the questions. They suggested that this
may have led to varying interpretations of the AIM-C
items among caregivers. Caregivers also noted that some
themes were less applicable for residents with advanced
dementia than they were for other residents (e.g., “doing
something for someone else”). They recommended the
inclusion of comment fields as a means of incorporating
relevant notes for practical guidance.

As a positive outcome of the AIM-C, caregivers men-
tioned that they had become more aware of mood-
improving behaviors to employ in daily practice. They
expected that the inventory may provide valuable infor-
mation about caregivers’ actions and their effects, and
that the AIM-C may be used as a valuable guide for get-
ting to know residents.

General discussion

In three studies, two inventories for mapping mood-
improving behaviors in nursing homes were devel-
oped and evaluated: the Actions to Improve Mood by
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Residents (AIM-R) and the Actions to Improve Mood by
Caregivers (AIM-C). The AIM-R focuses on actions ini-
tiated by residents themselves, while the AIM-C focuses
on actions initiated by caregivers. Both inventories
encompass 18 similar themes, each with two items per
theme (frequency and expected effect). Content validity
assessment revealed that the themes reflected relevant
aspects of mood-improving behaviors. Moderate to very
good test-retest agreement was observed across the items
of both inventories. However, only a few AIM-C items
were classified as having at least moderate inter-rater
agreement. Stakeholders’ experiences with the invento-
ries highlighted both positive aspects, such as increased
awareness of mood-improving behaviors, as well as and
challenges, such as broad formulation of themes. Their
constructive feedback provided valuable insights for fur-
ther enhancing the usability and interpretability of the
inventories.

While the themes in both inventories were meant to
capture relevant aspects of mood-improving behaviors, a
few themes did not meet the cutoff score for acceptable
content validity, as recommended by Lynn [35]. However,
the research team deliberately decided to retain these
themes, as the behaviors might hold significance for
specific individuals and because our aim was to develop
inclusive inventories suitable for a large proportion of
nursing home residents. Nevertheless, some themes may
still be considered less relevant for some residents, sug-
gesting that some content of the inventories may not be
applicable for all nursing home residents. Themes falling
below the recommended content validity threshold may
require further conceptual clarity and operational specifi-
cation in future refinement of the inventories.

In line with this, the thematic analysis indicated that,
while the inventories were evaluated as very compre-
hensive and, in general, applicable for residents with
varying degrees of physical and cognitive ability, adding
an additional answer option “not applicable” is advis-
able. Previous research has suggested that adding a
non-applicability option could indeed improve the feasi-
bility of inventories without affecting their content valid-
ity [47]; however, it is important to note that adding such
an option may also increase nonresponse rates [48]. For
practical guidance, stakeholders have also advised the
addition of comment fields. Future research may investi-
gate the value of these suggestions.

The test-retest statistics imply adequate agreement
over time for items of both inventories in the total sam-
ple and for both sub-samples broken down by the level
of residents’ cognitive functioning. However, although
not statistically tested because of the small sample sizes,
the results suggest slightly lower test-retest agreement
for inventory items within the Belgian sub-sample than
within the Dutch sub-sample. This difference might be
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attributed to the limited number of Belgian participants
involved in the development and pilot testing of the
inventories. A related explanation may be that the level
of content validity may differ between the countries.
Although we were not able to compare content validity
indices for both countries because of the limited sample
size, feedback from stakeholders revealed that certain
wording might be less applicable to Belgian participants,
suggesting that even minor language differences can
influence interpretability [49]. Future research may eluci-
date whether such differences exist, the extent to which
they can explain the variations in terms of agreement
over time, and how they could be reduced.

A notable challenge is the inter-rater agreement
between caregivers on AIM-C items across all sub-sam-
ples, particularly for residents with moderate to severe
cognitive decline. Stakeholder feedback suggested that
the broad formulation and conceptual overlap of certain
themes may have contributed to differing interpretations.
According to caregivers, limited awareness of co-work-
ers’ actions may have further contributed to limited inter-
rater agreement. In addition, caregivers were instructed
to report on actions performed for the specific resident
during an ‘average week! However, the interpretation of
‘average week’ may have differed between caregivers, and
it is not clear whether they considered different shifts or
weeks. This variability in how caregivers interpreted the
instructions could have influenced the inter-rater agree-
ment. This challenge, however, is not unique to the AIM-
C; other inventories have also revealed limited inter-rater
agreement among caregivers for resident observations,
especially for residents with moderate to severe cognitive
decline [50, 51]. Although the AIM-C inventory cannot
be classified as an observer-reported measure, these chal-
lenges underline the importance of thoughtful utilization
and interpretation of scores that go beyond self-reports.
It is therefore recommended to involve at least two care-
givers, allowing them to discuss and compare the scores
when using the AIM-C. It is also advisable for caregivers
to receive training on how to use the inventories effec-
tively. We acknowledge, however, that due to current
staffing constraints in many nursing homes [52], this
approach may not always be feasible in routine practice
and could be considered a best-practice approach.

The AIM-R encountered a similar challenge related to
residents’ cognitive functioning. Although the test-retest
agreement was acceptable across different levels of cog-
nitive functioning, stakeholders noted that some ques-
tions were difficult for residents with dementia. However,
stakeholders believe that when sufficient time is taken,
most themes can be effectively queried, even among
residents with cognitive decline. They found the descrip-
tions of themes and examples helpful for usability and
understandability. As stakeholders proposed, reducing
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the amount of text and administering the inventory over
multiple meetings could further enhance usability and
reliability for residents with moderate to severe demen-
tia. Exploration of these proposals is warranted in future
research. Future research may also explore the feasibil-
ity of incorporating observational instruments or proxy-
reported scores, particularly for residents who experience
challenges expressing themselves.

Finally, we observed measurement reactivity [53],
where the use of these inventories appeared to posi-
tively influence the awareness and reflection of potential
mood-improving behaviors among residents and care-
givers. Thematic analysis also revealed that residents
enjoyed discussing pleasant activities, whereas caregiv-
ers reported increased awareness of mood-improving
behaviors that could be integrated into their daily care
practices. These unintentional positive impacts highlight
the potential of these inventories to contribute to resi-
dents’ well-being, not only as assessment tools but also
by providing a low-threshold opportunity for meaning-
ful conversations, regardless of current psychometric
limitations.

Strengths, constraints, and generality

A key strength of this research is its comprehensive,
multi-phase, iterative, and mixed-methods approach.
The combination of both quantitative data and profound
qualitative insights enriched our understanding of select-
ing response options and allowed evaluation of reliabil-
ity (in terms of test-retest and inter-rater agreement) and
assessment of the inventories’ usability in practical set-
tings. Another notable strength of this study is the active
involvement of nursing home residents and caregivers in
the process of co-creation throughout the inventories’
development, testing, and evaluation phases. Their valu-
able perspectives and experiences have not only contrib-
uted to the current refinement of the inventories, but also
hold promise for future enhancements. Finally, the devel-
opment of two inventories — each reflecting a different
perspective (i.e., resident and caregiver behaviors) — con-
siders the diverse population of nursing home residents,
with varying degrees of physical and cognitive ability, and
different preferences regarding mood-improving behav-
iors. The combination of these two perspectives may
strengthen insight into additional and personalized strat-
egies to improve the mood of residents.

However, it is also crucial to recognize certain limita-
tions. First, the utilization of a formative measurement
model for the inventories, while suitable for capturing the
broad essence of the construct and providing practical
guidance, introduces constraints. While formative mea-
surement models are adept at evaluating specific indica-
tors (ie., themes within the inventories) by examining
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their distinct components, unlike reflective models, they
do not facilitate the computation of a unified composite
score for the overarching construct [24]. Consequently,
instead of deriving a total score for mood-improving
behaviors, each item must be evaluated independently.
This approach introduces challenges in establishing the
construct and predictive validity of the overall construct,
introduces sensitivity to measurement errors, and limits
the ability to effectively summarize and compare data. In
addition, the internal consistency of the inventories could
not be assessed as the items are potentially unrelated.

Furthermore, the inventories encompass numerous
specific activities within different themes, thus explor-
ing a wide range of behaviors while limiting the number
of items. The development of alternative instruments is
necessary for assessing specific behaviors (e.g., watering
the plants).

Methodological limitations include the variation in
data collection methods during study 1, whereby nurs-
ing home residents were interviewed in person while
caregivers completed an online survey. Although similar
questions were employed, this variation, driven by prac-
tical considerations, may have affected the outcomes.
Future research could benefit from conducting in-person
cognitive interviews with caregivers or comprehensive
online response process evaluations [54]. Additionally,
exploring inter-rater agreement for the AIM-C through
techniques such as cognitive interviewing can provide
valuable insights into potential disparities between care-
givers’ responses.

Moreover, in this study, the AIM-R was completed
during a structured face-to-face meeting with one of the
interviewers. Although the interviewers were trained to
administer the inventory, and each participating nurs-
ing home resident was asked the same questions in the
same order, the existence of ‘interviewer error’ (biases
or inaccuracies introduced by interviewers during the
administration process) [55] cannot be completely ruled
out. Notably, the AIM-R has thus not been evaluated for
use by residents alone or together with family members
or professional caregivers. Future research may explore
alternatives, such as residents completing the AIM-R
themselves as a self-report measure, or with family mem-
bers or professional caregivers helping them complete it.

With respect to psychometric properties, it is essential to
note that concurrent validity, which assesses the correct-
ness of answers, was not established in this study. While
the test-retest agreement was deemed acceptable, the
study does not ascertain whether reported behaviors were
indeed performed and experienced as pleasant by resi-
dents. Ensuring response reliability is a fundamental pre-
requisite for instrument validity [56], necessitating future
validity assessments alongside reliability evaluations.
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Finally, the application of these inventories to resi-
dents with severe cognitive decline presents challenges.
Consequently, our findings may not be generalizable to
all nursing home residents. Future measurement strate-
gies such as shorter interviews should take these chal-
lenges into account. For the AIM-R, it may be beneficial
to test proxy-reported inventories alongside resident self-
reports and to consider incorporating visual aids to sim-
plify the administration process.

After refining the inventories, we recommend com-
paring scores between the AIM-R and AIM-C to explore
differences and similarities in actions undertaken by
caregivers and nursing home residents. This comparative
analysis may yield valuable insights into essential themes
for nursing home residents, as observed from different
perspectives, and offer practical guidance for enhancing
the mood of individual residents.

Conclusions

Overall, the results suggest that the inventories ade-
quately capture mood-improving behaviors among both
nursing home residents and caregivers, demonstrate
consistent assessments over time, and can potentially
increase awareness of potential mood-improving prac-
tices in nursing homes. Recommendations are provided
to enhance their usability and interpretability for future
research and practical application. Given the low levels
of inter-rater reliability, we advise caution when using
the AIM-C in its current form and recommend involv-
ing at least two caregivers to discuss and compare scores.
While further research is pending, these inventories
show promise for measuring mood-improving behav-
iors, aiding future studies in uncovering new insights into
improving depression care in nursing homes alongside
formal treatment options.
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