
Vislapuu et al. BMC Health Services Research         (2022) 22:1306  
https://doi.org/10.1186/s12913-022-08675-y

RESEARCH

Factors associated with formal and informal 
resource utilization in nursing home patients 
with and without dementia: cross-sectional 
analyses from the COSMOS trial
Maarja Vislapuu1*, Line Iden Berge1,2, Renira C. Angeles3, Egil Kjerstad3, Janne Mannseth4, 
Wilco P. Achterberg5 and Bettina S. Husebo1,6 

Abstract 

Objectives: To investigate the association between clinical, demographic, and organizational factors and for-
mal (health professionals) and informal (relatives) resource utilization in nursing home patients with and without 
dementia.

Methods: Baseline data from the multicomponent cluster randomized control COSMOS trial including 33 Norwegian 
nursing homes and 723 residents with and without dementia. Nursing home staff (n = 117) participated as proxy 
raters to approximate formal and informal resource use in daily care.

Measurements: The primary outcome was the Resource Utilization in Dementia - Formal Care scale to assess formal 
and informal care time in hours/month regarding basic activities of daily living (ADL), instrumental ADL, and supervi-
sion. Secondary outcomes were hours/week spent on formal and informal leisure activities. Behavioral and psycholog-
ical symptoms in dementia (BPSD) were assessed by the Neuropsychiatric Inventory-Nursing Home version, physical 
function by the Physical Self-Maintenance Scale, and psychotropic drug use by the Anatomical Therapeutic Chemical 
classification system. Organizational factors were ward size and staff ratio.

Results: Generalized linear mixed-effect models and two-part modelling revealed an association between increased 
formal care time and poorer physical function, higher agitation and psychotropic drug use and lower cognitive func-
tion (all p < .05). Enhanced formal leisure time was related to better ADL function (p < .05) and smaller wards (p < .05). 
The family related leisure time was associated with agitation, decline in ADL function, smaller wards, and better staff-
ing ratio (all p < .05). Married patients received more informal direct care (p < .05) and leisure time (p < .05) compared 
to unmarried/widowed.

Conclusion: For nursing home staff, higher agitation and psychotropic drug use, and lower cognitive function, is 
associated with more direct care time, whereas leisure time activities are less prioritized in people with lower physical 
function. Informal caregivers’ engagement is encouraged by smaller nursing homes and better staff ratio. Therefore, 
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Background
Dementia is a costly disease with rapidly increasing 
indirect and intangible expenditures [1]. Resource uti-
lization in dementia care is mainly driven by informal 
caregiving (relatives) and formal caregiving (health pro-
fessionals) [1]. Most people with dementia are cared for 
at home by informal caregivers living with them or living 
nearby [2]. In the later stages of the disease, institution-
alization in nursing homes (NHs) is common practice in 
many Western countries [3]. Behavioral and psychologi-
cal symptoms in dementia (BPSD), care dependency, and 
multimorbidity are the main reasons for NH admission 
[4]. This transition has considerable impact on care hours 
provided by different services. For instance, informal 
care by relatives has shown to diminish from 160 hours 
per month at home to approximately 7–9 hours/month in 
the NH [5–7], while formal care provided by homecare 
services increases from 18 hours/month to 76 hours pro-
vided by the NH staff [6, 8].

Most NH patients in Norway have cognitive impair-
ment and more than 80% meet the diagnostic criteria for 
dementia [9]. Even when under formal care, the support 
and attention by family members is still crucial to safe-
guard the person’s autonomy, quality of life (QoL), and 
care [10]. A quasi-experimental study from the Nether-
lands (2005) demonstrates the supportive value of rela-
tives in activities of daily living (ADL) such as personal 
hygiene and food intake [11]. Further, family members 
oversee and manage daily care, provide socioemotional 
support, and act as complements in leisure activities 
[12]. Meanwhile, a comprehensive cross-sectional study 
by Roberts et  al. (2020) suggests that male spouses 
visit more often than female spouses, however female 
(spouses and children) deliver more direct care. The 
visitation frequency increased with the patients` cogni-
tive function, whereas the care provision was associated 
with lower cognitive functioning [13]. Furthermore, rela-
tives contribute to psychological stability, shared decision 
making, better care quality [10], and timely detection of 
changes in health [14].

While informal care time in NHs is considered impor-
tant for care quality and patient outcomes, studies focus-
ing on clinical and organizational factors related to 
informal caregiving are limited. The association between 
total care time in NHs and cognitive function was inves-
tigated by Nordberg et  al. (2007), showing variations in 

time use due to dementia and differences in ADL depend-
ency [15]. Another study by Buylova et al. (2020) demon-
strated that agitation caused by advanced dementia is the 
main determinant for formal and informal care resources 
utilization [16]. However, analyses in these studies forgo 
other factors such as additional BPSD to agitation, ward 
size, and staffing [17].

The COSMOS trial aimed to develop, implement, and 
evaluate the effect of a multicomponent intervention on 
QoL in NH patients with and without dementia [18, 19]. 
COSMOS is the acronym for COmmunication, System-
atic pain assessment and treatment, Medication review, 
Organization of activities, and Safety. In this study, we 
analyze the baseline data from the trial and explore the 
cross-sectional association between clinical, demo-
graphic, and organizational factors, to identify formal 
and informal resource utilization in connection with time 
spent on direct care and leisure activities. We hypothe-
size that:

1) increased formal direct care time in NHs is associ-
ated with higher BPSD score and lower physical and cog-
nitive functioning;

2) formal direct care time by NH staff is positively asso-
ciated with informal direct care time by relatives;

3) informal leisure time is negatively associated with 
ward size and staffing ratio.

Methods
Study population and data collection
This study used baseline data from the 9-month, clus-
ter-randomized control COSMOS trial (May 2014 – 
December 2015), including 33 Norwegian NHs, aimed to 
improve the patients’ QoL. Clini caltr ials. gov Identifier: 
NCT02238652, registered 12/09/2014. The intervention 
lasted for 4 months with assessments and data collection 
performed at baseline, at month four, and at follow-up 
after 9 months. NH staff (n = 117) who previously partici-
pated in a two-day education seminar completed the data 
collection [18, 19]. The inclusion criteria were ≥ 65 years 
old, life expectancy ≥6 months (to prevent early drop-out 
of the patients) and residing in long-term care or special-
ized dementia units.

Primary and secondary outcome measures
The primary outcome was the Resource Utilization 
in Dementia – Formal Care tool (RUD-FOCA) that 
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assesses formal and informal direct care time in hours 
per month spent on basic activities of daily living (ADL) 
functioning (e.g., toileting, personal hygiene, and meal 
situations) and instrumental ADL (IADL) (e.g., taking 
medicine, out-patient visits) in NHs. The RUD-FOCA 
also consists of monthly hours of supervision such as 
surveilling dangerous events and providing guidance 
[20]. The RUD-FOCA is widely used, allowing for com-
parisons across countries and continents [21]. The tool 
has shown good retest-reliability and construct validity, 
and been translated into different languages, including 
Norwegian, and is being used in clinical trials [17, 20, 
21]. The secondary outcome was formal and informal 
leisure time assessed in hours/week to cover physi-
cal (e.g., walking outside, group exercise), mental (e.g., 
reminiscence, bingo), and social (e.g., performance, 
music) activities.

Covariates
The severity of dementia was measured by the Mini-
Mental  State Examination (MMSE). The MMSE is a 
30-point scale with lower scores indicating lower cog-
nitive function (≥24 = no impairment, 18–23 = mild 
dementia, 12–17 = moderate dementia, 0–11 = severe 
dementia) [18, 22]. The severity and frequency of BPSD 
was assessed by the Neuropsychiatric Inventory-Nursing 
Home Version (NPI-NH), which has shown good inter-
nal consistency (α > 0.8) and high inter-rater reliability 
(0.85–1.0) in the Norwegian NH population [23]. NPI-
NH includes 12 domains of BPSD over the past 4 weeks 
and can be clustered into mood (depression, anxiety, 
apathy, sleep, and appetite), agitation (agitation, disin-
hibitions, irritability, and aberrant motor behavior), and 
psychosis (hallucinations and delusions) clusters [18]. 
Total score range from 0 to 144; a higher score indicates 
more symptoms. The 6-item Physical Self-Maintenance 
Scale (PSMS) (range 6–30) was used to measure the level 
of physical functioning (showering, toileting, eating, and 
mobility), with a higher score indicating lower functional 
capacity. The PSMS scale has shown high inter-rater reli-
ability (0.91) and good validity [24]. The number of regu-
lar psychotropic drugs was included according to the 
Anatomical Therapeutic Chemical Index (antipsychotics, 
anxiolytics, hypnotics/sedatives, antidepressants, and 
anti-dementia medication) [25]. Organizational factors 
were ward size and staff ratio. The staff ratio (including 
nurses, auxiliary nurses, and care assistants) on the ward 
was calculated as follows [8]:

staff ratio =

(

no. staff at daytime + evening on weekdays
)

∗ 5 +

(

no. staff at daytime + evening in weekends
)

∗ 2

number of residents on the ward

Statistics
Descriptive statistics are shown as means, standard devia-
tions (SD), and percentages. The outcome of the general-
ized linear mixed-effect models (GLMM) was hours/month 
of formal direct care (Table  2, Model 1) and hours/week 
in formal leisure time (Table 2, Model 2). A high degree of 
non-normality was observed in both outcome variables, 
suggesting that a generalized linear model (GLM) was 
appropriate [26]. In the presented model, a random effect 
was included in the GLMM based on the possible clus-
ter effect of the NHs. Due to the logarithmic link function 
used in the GLM, the estimated effects are expressed as the 
relative change in resource use due to an increase in the 
covariates. A small number of non-bedridden patients were 
registered with zero hours of formal care per month. We 
considered that all NH patients receive some amount of for-
mal direct care and social interaction, thus 0.1 hours of for-
mal care/month were added to each of the zero-hour cases.

The outcomes of the two-part models were informal 
direct care (Table  3, Model 1) and informal leisure time 
(Table 3, Model 2). We applied a two-part model due to the 
structure of the data with zero observations as true zeros 
and the actual time received being continuous and posi-
tively distributed non-zero values [27]. The binary part of 
the model was estimated using logistic regression with 
informal direct care/leisure time (yes or no) as the binary 
variable, while the non-binary part of the model was esti-
mated using a gamma GLM. Hours of informal direct care 
time > 0 (Table  3, Model 1) and informal leisure time > 0 
(Table  3, Model 2) were the outcome variables. The pos-
sible cluster effect of the NHs was included to allow for 
intragroup correlation on the NH level. The results are 
presented as marginal effects for the combined logistic and 
gamma GLM two-part model. The β-coefficients and odds 
ratio (ORs) of the covariates for the logit and GLM mod-
els are presented with 95% confidence intervals (CIs). The 
Akaike Information Criterion [28] and Hosmer–Lemeshow 
goodness of fit analysis were used for variable and model 
selection. All analyses were performed using Stata IC 16. 
Results were considered statistically significant for p < .05, 
and missing values were addressed using listwise deletion.

Results
In total, 723 NH patients were screened for participa-
tion in the COSMOS trial. One-hundred and seventy-
eight patients did not complete the data collection, and 
23 patients were not included due to missing data on 
RUD-FOCA (Fig.  1). The final study sample included 
522 participants with a mean age of 86.6 years (SD 7.5), 
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and 74% were female and 23% were married. The mean 
MMSE score was 10.8 (SD 7.8), and 52% (n = 251) had 
severe dementia (score 0–11); 26% (n = 123) had mod-
erate dementia (score 12–17); 16% (n = 78) had mild 
dementia (score 18–23), and 6% (n = 28) had no demen-
tia (score  ≥ 24). The mean PSMS score was 17.3 (SD 
5.4) (Table  1). Polypharmacy was common, and 79% 
used five or more drugs permanently, 73% were treated 
with one or more psychotropic drugs, and the most fre-
quently prescribed were antidepressants (40%). Patients 
received a mean of 54.8 hours (SD 51.1) of formal direct 
care and 7.1 hours (SD 14.3) of informal direct care per 
month. Two-hundred and nineteen patients (42%) had 
complete data on activity measures. On average, total 
activity hours were 9.1 hours/week (SD 13.0), and infor-
mal caregivers contributed with 2.3 (SD 5.1) hours/week. 
The mean number of beds per ward was 18, and one staff 
member was responsible for approximately four patients. 
The table comparing demographic and clinical differ-
ences between patients with missing and complete data 
on leisure time is presented in Appendix 1.

Formal and informal direct care and associations 
with covariates
Table  2 shows the estimates from the GLMM model 
analysis. Model 1 estimates showed that higher formal 
direct care time was associated with reduced physical 
function (Exp(β) = 1.07, p < .05; relative increase 7.2%) 
and with higher BPSD such as aberrant motor activity, 
agitation, and irritability (Exp(β) = 1.02, p < .05; relative 
increase 1.9%). The greatest increase (relative increase 
31%) in formal direct care was seen in combination 
with psychotropic drug use (Exp(β) = 1.33, p < .05). Less 
formal direct care time was associated with higher cog-
nitive function (Exp(β) = .98, p < .05; relative increase 
1.7%). Including NHs as a random effect improved the 
AIC for the model, thus indicating differences between 
institutions. In the combined two-part regression 
model (Table  3, Model 1), married patients received 
more informal direct care time (95%CI .54; 8.11, p < .05) 
than patients who were not married or who were 
widowed.

Fig. 1 Flow Chart of Study Participants in COSMOS trial
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Formal and informal leisure time and associations 
with covariates
The informal leisure time contribution by relatives 
(Table  3, Model 2) was greater for patients who were 
married (Coef. 1.6, 95%CI .14; 3.01, p < .05), who had 
lower physical function (Coef. .09, 95%CI .01; .18, 
p < .05), and who scored higher on agitation cluster 
symptoms (Coef. .12, 95% CI .04; .20, p < .05). Formal 
leisure time was less for patients with reduced level 
of functioning (Exp(β) = .93, p < .05). Concerning the 
organizational variables, longer formal (Exp(β) = .95, 
p < .05) and informal leisure time (Coef. –.09, 95%CI 
−.15; −.04, p < .05) was associated with smaller NH 
wards. An increasing staff ratio was associated with 

decreased informal leisure time (Coef. –.81, 95%CI 
–1.40; −.24, p < .05).

Discussion
This study aimed at elucidating the cross-sectional rela-
tionship between clinical, demographic, and organi-
zational factors and formal and informal resource 
utilization in NH patients. Supporting our first hypothe-
sis, we found that higher levels of agitation, psychotropic 
drug use, and lower cognitive and physical functioning 
were independently associated with increased direct care 
time by NH staff. Patients residing in larger wards and 
those with poor physical health received less formal lei-
sure time. Married patients received more total informal 

Table 1 Characteristics of the Study Participants (N = 522)

Table legend: N total sample, n number of patients, SD standard deviation
a Missing data are reported for the total sample
b According to The Anatomical Therapeutic Chemical Index (antipsychotics, anxiolytics, hypnotics/sedatives, antidepressants, and anti-dementia agents)
c 5 or more drugs regularly
d MMSE: Mini-Mental State Examination [range 0–30], higher scores indicate better cognition
e PSMS – Physical Self-Maintenance Scale [range 0–30], higher score indicates lower physical function
f NPI-NH: Neuropsychiatric Inventory – Nursing Home Version. Mood cluster (depression, anxiety, apathy, sleep, and appetite); agitation cluster (agitation, 
disinhibitions, irritability, and aberrant motor behavior), and psychosis cluster (hallucinations and delusions)
g Care time provided in ADL (e.g., toileting, personal hygiene, and meal situations), IADL (e.g., taking medicine, out-patient visits), and supervision (e.g., preventing 
dangerous events, guiding)
h Time registered in social activities, physical activities, and mental activities
i Two nursing home had missing data

All patients
(N = 522)

Missing,  na

Age in years, mean (SD) 86.6 (7.5) 2

Female gender, n (%) 388 (74.3) 0

Married, n (%) 118 (22.6) 41

Psychotropic  medicationb regular, 1 or more drug, n (%) 382 (73.2) 0

Polypharmacyc, n (%) 411 (78.7) 0

MMSEd, mean (SD) 10.8 (7.8) 42

PSMSe, mean (SD) 17.3 (5.4) 0

NPI clustersf, mean (SD)
 Mood cluster (0–60) 7.5 (9.7) 2

 Psychosis cluster (0–24) 2.5 (4.9) 1

 Agitation cluster (0–48) 7.2 (9.8) 0

Direct care time (hours/month)g

 Mean hours of formal care, mean (SD) 54.8 (51.1) 0

 Receiving informal general care > 0 hours/month, yes, n (%), mean (SD) 215 (41.2) 0

 Mean hours of informal care, n = 215, mean (SD) 7.1 (14.3) 0

Leisure time (hours/week)h

 With family or friends, (SD) 2.3 (5.1) 299

 With staff, (SD) 7.0 (11.8) 303

 Total time spent on leisure time, (SD) 9.1 (13.0) 296

Organizational variablesi

 Number of beds, mean (SD) 17.9 (7.2) 2

 Staff ratio, mean (SD) 3.8 (1.1) 2
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care, whereas increased informal leisure time was asso-
ciated with higher agitation and poorer physical health. 
Concerning our second hypothesis, we found a positive 
non-significant correlation between formal and infor-
mal care. However, one previous Norwegian study found 
that NH patients who received more than three hours 
of informal care also received more care form the NH 
staff [29]. The third hypothesis was partly confirmed, as 
family engagement in activities decreased in larger NH 
wards. Our results are of key importance for stakeholders 
and clinicians because creating smaller wards with user-
friendly environments, in addition to better staffing can 
support family involvement and user-involvement.

This article extends the traditional method of estimat-
ing formal and informal NH care based on ADL and 
supervision task calculations [7, 15, 17]. We found that 
7 hours of informal direct care per month in Norwe-
gian NHs is relatively low compared to other European 
countries. For instance, a study from the UK showed that 
family members are engaged for 15 hours [16], and in the 

Netherlands they spend approximately 36 hours (9 hours/
week) on informal direct care/month [7]. However, the 
country variations between informal direct care esti-
mations may also be related to different data collection 
methods.

Although high levels of care time are a crucial objective 
for high-quality care, Norwegian studies demonstrate a 
considerable lack of physical and leisure activities pro-
vided by NH staff [30, 31]. It has also been suggested that 
the Coordination Reform (2012) aggravated the situation, 
resulting in NHs being more treatment-focused [30]. 
Because all public resources are limited and challenged 
by demographic developments, informal care engage-
ment is a crucial substitute for formal care [32, 33]. Our 
study showed that larger wards and higher patient to staff 
ratios are associated with lower informal engagement in 
leisure activities. As for spousal dyads, decreased infor-
mal care in larger wards could be explained by Førsund 
et  al. (2016), who demonstrated that spousal caregivers’ 
privacy in Norwegian NHs is nearly non-existent [34]. 

Table 2 Factors Associated with Formal Direct Care Time (Model 1) and Formal Leisure Time (Model 2)

Table legend: Exp(β) is estimated with generalized linear mixed-effect models (GLMM) and interpreted as the relative change in resource use due to a one unit 
increase in the explanatory variable
a Direct care time provided in ADL (e.g., toileting, personal hygiene, and meal situations), IADL (e.g., taking medicine, out-patient visits), and supervision (e.g., 
preventing dangerous events, guiding)
b Time registered in social activities, physical activities, and mental activities
c MMSE: Mini-Mental States Examination [range 0–30], a lower score indicates greater cognitive impairment, and a score ≤ 20 is characteristic for dementia
d PSMS – Physical Self-Maintenance Scale [range 0–30], a higher score indicates lower functional capacity
e NPI-NH: Neuropsychiatric Inventory – Nursing Home Version. Mood cluster (depression, anxiety, apathy, sleep, and appetite); agitation cluster (agitation, 
disinhibitions, irritability, and aberrant motor behavior), and psychosis cluster (hallucinations and delusions). Higher scores indicate more neuropsychiatric symptoms
f Five or more drugs regularly

Variable Model 1 
Formal direct care  timea

(N = 388)

Model 2 
Formal leisure  timeb

(N = 164)

Exp (β) P Exp (β) P

Informal leisure  timeb Not included in the model 1.00 .98

Informal direct care  timea 1.00 .21 Not included in the model

Gender, female, (ref = male) .95 .56 1.25 .30

Age 1.00 .24 .98 .15

Married, (ref = not married/widowed) 1.07 .48 1.43 .13

MMSEc .98 <.05 .98 .36

PSMSd 1.07 <.05 .93 <.05
NPI-NHe

 Psychosis cluster

  Mood cluster .99 .69

  Agitation cluster 1.02 <.05
Medication:
  Polypharmacyf, yes

  Psychotropic medication, regular, (ref = 0 drugs) 1.33 <.05
Organizational variables
 Number of beds .99 .83 .95 <.05
 Staff ratio 1.09 .11 1.33 .14
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Lack of safe spaces and locked doors are challenges for 
leisure activities with a multidisciplinary approach. The 
environmental design of elderly institutions plays an 
important role in patients’ level of physical activity. NHs 
are often hospital-like and are filled with medical equip-
ment with limited possibilities for a “homelike environ-
ment” due to the risk of falls (e.g., carpets and moveable 
furniture). Small-scale group living concepts should be 
preferred for people with dementia because these pro-
mote greater patient involvement in activities [35].

Higher levels of BPSDs, poor physical function, 
and cognitive impairment translate into a substan-
tial economic burden [17]. Prior literature has identi-
fied higher age [13, 36], poor health [13], and cognitive 
impairment [13, 37] as factors affecting greater family 
involvement. We found that agitation cluster symptoms 
were positively associated with formal direct care time 
and informal leisure time. A study from the US dem-
onstrated that agitation decreased significantly during 
the family visits but returned to baseline levels after 

Table 3 Factors Associated with Informal Direct Care Time (Model 1) and Informal Leisure Time (Model 2)

Table legend: *p < .05; CI confidence interval, OR odds ratio, GLM generalized linear regression
a Direct care time provided in ADL (e.g., toileting, personal hygiene, and meal situations), IADL (e.g., taking medicine, out-patient visits), and supervision (e.g., 
preventing dangerous events, guiding)
b Time registered in social activities, physical activities, and mental activities
c MMSE: Mini-Mental State Examination; a lower score indicates greater cognitive impairment, and a score ≤ 20 is characteristic for dementia
d PSMS – Physical Self-Maintenance Scale [range 0–30]; a higher score indicates lower functional capacity
e Neuropsychiatric Inventory – Nursing Home Version. Mood cluster (depression, anxiety, apathy, sleep, and appetite), agitation cluster (agitation, disinhibitions, 
irritability, and aberrant motor behavior), and psychosis cluster (hallucinations and delusions). Higher scores indicate more neuropsychiatric symptoms
f Five or more drugs regularly

Model 1
Informal direct care  timea

Model 2
Informal leisure  timeb

Logit OR
(95% CI)

GLM b
(95% CI)

Combined 
marginal
effect (95% CI)

Logit OR
(95%CI)

GLM b
(95%CI)

Combined 
marginal effect
(95% CI)

Age .98
(.96; 1.00)

.00
(−.04; .04)

−.03
(−.16; .10)

1.05
(.99; 1.09)

.01
(−.02; .04)

.04
(−.03; .12)

Gender, (ref = male) .82
(.47; 1.44)

.20
(−.39; .80)

.28
(− 1.78; 2.34)

.60
(.14; 2.56)

.15
(−.43; .73)

.11
(− 1.3; 1.53)

Married, (ref = not married/widowed) 1.29
(.73; 2.29)

.95
(.33; 1.57)*

4.33
(.54; 8.11)*

2.10
(.49; 9.00)

.46
(.10; .81)*

1.6
(.14; 3.01)*

Clinical variables
  MMSEc 1.00

(.95; 1.06)
−.06
(−.11; −.02)*

−.20
(−.43; .04)

.95
(.89; 1.01)

.03
(−.01; .07)

.05
(−.05; .15)

  PSMSd .99
(.93; 1.05)

−.07
(−.13; −.01)*

−.24
(−.55; .08)

.95
(.87; 1.03)

.05
(.02; .08)*

.09
(.01; .18)*

NPI-NHe

 Mood .99
(.97; 1.02)

−.02
(−.04; .00)

−.07
(−.17; .02)

.99
(.93; 1.05)

−.01
(−.05; .02)

−.03
(−.12; .06)

 Agitation 1.02
(.99; 1.06)

−.00
(−.03; .02)

.04
(−.07; .15)

1.08
(.99; 1.18)

.03
(.00; .07)*

.12
(.04; .20)*

 Psychosis .93
(.79; 1.09)

−.02
(−.09; .04)

−.09
(−.26; .08)

  Polypharmacyf .73
(.39; 1.35)

1.01
(.17; 1.84)*

2.09
(−.14; 4.32)

 Psychotropic medication use, regular, (ref = no) 1.36
(.65; 2.87)

.31
(−.09; .70)

.80
(−.06; 1.66)

Organizational variables
 No. of beds in the ward 1.00

(.96; 1.04)
−.00
(−.04; .03)

−.01
(−.14; .12)

1.02
(.92; 1.12)

−.05
(−.06; −.03)*

−.09
(−.15; −.04)*

 Staff ratio .72
(.47; 1.10)

−.02
(−.44; .41)

−.69
(− 2.26; .87)

.94
(.65; 1.36)

−.34
(−.58; −.09)*

−0.81
(− 1.40; −.24)*

 Goodness of fit p-value .31 .19

 N 388 141 64 159
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30 minutes. The authors proposed that after the car-
egivers leave, patients cannot fill the void due to cog-
nitive impairment, and thus confusion and agitated 
behavior occur [38]. Studies also show higher levels 
of agitation and wandering in physical in-activity [39, 
40]. Alternatively, patients with dementia can be sensi-
tive to their surroundings, e.g., intensive conversation 
during the family visit, long walks, and crowded cafete-
rias, and thus a moderate level of stimulation is best. 
The association between lower formal leisure time and 
poor ADL function raises the question whether some 
patients are neglected by the NH staff. This may lead to 
psychosocial and physical unmet needs in this patient 
group which is also a serious clinical and ethical vio-
lation. Research shows that the level of unmet needs 
is related to both patient characteristics (e.g., higher 
level of disability and cognitive impairment) and facility 
factors (e.g., higher patients-to-staff ratio, high turno-
ver etc.) [41]. Non-pharmacological multicomponent 
interventions are recommended as a first line treatment 
although, this approach is more resource demanding in 
people with dementia [42, 43]. Meanwhile, in our and 
other studies, psychotropic drugs are often prescribed 
to treat BPSD despite considerable adverse effects [44, 
45].

NH patients who need extensive help during ADL 
tasks are not prioritized for activities because of their 
complex medical conditions and fear of falling [46, 47]. 
This supports our findings that reduced physical capacity 
is related to lower leisure time from the staff. However, 
higher informal care was associated with lower physi-
cal function. These results may imply that caregivers 
seek for a more tailored and meaningful activity plan. 
It is essential to include and support family caregivers 
in developing a personal activity plan and in identifying 
potential risks of burden related to the patient’s func-
tional decline or challenging behavior. The trend toward 
greater informal care utilization observed among mar-
ried patients is mediated by a combination of factors, for 
instance, a desire to maintain a meaningful relationship 
or advocacy to ensure good quality of care.

Studies highlight families remaining involved in BPSD 
management [48] and leisure activities in care homes 
[49]. Further, enhanced knowledge about caregivers’ 
involvement in NHs shows that it requires careful plan-
ning, training, and commitment from staff and families 
and a mutual understanding of interest [50]. A good 
balance between the helper and the professional staff 
regarding individualized care planning, education, infor-
mation, and a “care for the carer” strategy may ben-
efit family members’ unfilled needs and improve overall 
resource utilization in NHs.

Strengths and limitations
This study used data from a comprehensive sample of 
NH patients with and without dementia, yielding high 
generalizability for our findings. The validated primary 
and secondary outcomes are commonly used in clinical 
practice and research, allowing comparison with other 
trials in diverse populations both nationally and globally.

A limitation of this study are the cross-sectional data, 
hindering us from exploring causal effects. Leisure time 
should be interpreted with caution due to missing data 
and taken into consideration when assessing the gener-
alizability of our study results. Estimating direct super-
vision time even though people with dementia are 
gathered in common residential areas is one of the RUD-
FOCA’s weaknesses, and such time should be estimated 
using more detailed operationalizations [20]. Another 
bottleneck is the registration of formal care for bedrid-
den patients who need two or more staff members. Here, 
care time could have been underestimated and the asso-
ciation between lower physical functioning and higher 
formal care use might be even stronger. Data were 
assessed by proxies for both direct one-to-one care and 
leisure time, and thus were prone to recall bias. Leisure 
and supervision time might be provided jointly because 
activities are arranged for many units simultaneously, 
thus care time in these cases might be overestimated. 
Further, our study did not include measurements of fam-
ily members’ demographics or their service satisfaction 
and expectations, which might explain informal care use 
in a larger context.

Conclusions
In this study, we explored which clinical and organiza-
tional factors are associated with resource utilization 
in NHs. We found that patients with higher agita-
tion and psychotropic use, and lower cognitive func-
tion receive more care time by NH staff. However, 
leisure time activities by NH staff are less prioritized 
in people with lower ADL function. We encourage 
stakeholders and healthcare professionals to consider 
these clinical and organizational factors to support 
NH patients with special demands and value increased 
family-involvement.
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