
Introduction

Dementia is a chronic syndrome that can be caused by a 
variety of brain disorders, most frequently Alzheimer’s disease. 
It is characterized by cognitive decline, impaired functioning 
in daily life activities, deterioration of emotional control, and 
change of social behavior or motivation, and is one of the 
factors most strongly associated with admission to a nursing 
home (NH) (1). 

There is no cure for any of the brain disorders causing 
dementia, and appropriate care should be offered to improve 
or maintain the quality of life (QoL) of persons with dementia 
(2). QoL is a multidimensional concept encompassing the 
emotional, physical, social, and environmental domains of a 
person’s wellbeing (3). Several studies have investigated QoL 
in NH patients, both self reported and proxy reported (family 
and staff), where age, ADL, dementia severity, pain, psychiatric 
disorders, pulmonary diseases and neuropsychiatric symptoms 
(NPS), are found to be associated with reduced QoL in NH 
patients with dementia (4, 5). Previous studies, following QoL 

in persons with dementia over time in NH, found QoL to be 
rather stable (6-8). Attention towards improving quality of NH 
care and QoL for NH residents is needed, and staff knowledge 
and skills should be reinforced to maintain or improve the 
residents’ QoL. A review from 2016 found that when the 
staff were trained to interact empathetically and humanely 
with the patients in their care, the residents experienced fewer 
depressive symptoms, less functional dependence, better food 
intake, and less psychotropic medications were prescribed. The 
review concluded that associations exist between potentially 
adjustable staff variables and Quality of care onwards to QoL 
(9).

Person-centered care (PCC) is regarded as good quality of 
care and is a guiding principle in dementia care (10, 11). An 
increasing amount of literature has evaluated resident outcomes 
of PCC, showing significant benefits such as decrease in NPS, 
reduced prescription of psychotropic medication, improved 
mood, improved QoL, and cost-effectiveness in providing care 
to persons with dementia in long-term care (11, 12).

Additionally, a recent literature review concluded that the 
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physical environment of care settings is important in improving 
the residents’ QoL and in improving quality of care practices 
(13). 

The previous longitudinal studies on QoL in nursing 
homes (6-8) have small cohort size, follow their participants 
over a short period of time, and to a lesser extent investigate 
associations with important patient, staff- and NH-variables. 
Therefore, we designed a study to identify groups of residents 
following similar trajectories of QoL after admission to NH, 
over a period of 30 months; and, to examine how resident, 
NH staff, and unit characteristics measured at baseline were 
associated with the group-belonging. Additionally, we aimed 
at assessing the associations between the same characteristics 
and the overall trend in QoL, with the characteristics measured 
simultaneously as QoL whenever possible.

 
Methods 

Design
This is a longitudinal observational study of patients in 47 

NHs in Norway, previously described in the “Resource Use 
and Disease Course in dementia – Nursing Home (REDIC-NH) 
study” (14). Resident baseline data were collected at admission 
to the NH (within one month of admission), and follow-up data 
were collected biannually for 30 months. The baseline data 
were collected between March 2012 and November 2014, and 
the last follow-up data were collected in May 2017. 

NH demographics and staff characteristics were obtained 
through questionnaires distributed to the staff and the head 
nurse of the NH units; these included both standardized 
questionnaires and questions developed for this study by the 
reseach group. The members of the research group are highly 
experienced in both clinical practice and NH research, and the 
questions developed were based on previous experience, and 
literature regarding organizational and structural factors in NH 
(i.e. staff level and education, leadership, management, physical 
environment and culture). The physical environment of the 
units was assessed by structured observation between October 
2013 and December 2014, presented in a previous study (15). 

Ethics approval and consent to participate 
The residents’ capacity to consent to participate in the 

study was evaluated by the NH staff and physician, in close 
collaboration with relatives. Written consent for participation 
was obtained from all participants with the capacity to consent, 
and for participants lacking the capacity to consent, the next of 
kin gave consent on behalf of the residents. Data from the staff 
and the head nurses were collected anonymously.The Regional 
Ethics Committee for Medical Research in South-Eastern 
Norway approved the study (2011/1738a).

Participant inclusion criteria

Nursing home resident
All residents 65 years or older, regardless of degree of 

cognitive function, were eligible for inclusion in the study. In 
addition, we included residents younger than 65 years with 
established dementia, as their symptoms and functional decline 
over time resembles elderly patients in NH. Residents with an 
expected stay in the NH under four weeks or an expected life 
expectancy of less than six weeks were excluded.  

Nursing home staff
NH staff who knew the residents in the unit and the 

organizational structure of the unit well, were eligible for 
inclusion in the study. 

Sample characteristics and measurements

Nursing home residents 
Demographic characteristics of the residents included age, 

gender, marital status, and medication. The residents’ QoL 
was assessed with the Quality of life in Late-Stage Dementia 
scale (QUALID), a standardized and validated proxy-based 
questionnaire with a sum score ranging from 11 to 55, with 
lower scores indicating a better QoL (16). QUALID is not 
validated for persons without dementia, but as the aim of 
the study was to follow the participants over 30 months we 
expected that some of the participants without dementia at 
baseline, would develop dementia during the study period. In 
addition, some participants would have severe dementia and a 
proxy-based QoL assessment tool would be useful. Therefore, 
we judged QUALID a sensible assessment tool in our study. 
Dementia at baseline was diagnosed independently by GS, 
KE and SB using all available collected information. In case 
of disagreement the cases were discussed until consensus was 
reached. Dementia severity was assessed with the Clinical 
Dementia Rating scale (CDR), a global rating scale covering 
six domains of cognitive and functional performance (17). The 
CDR sum of boxes (CDR-SOB) was calculated by adding the 
domain scores, which range from 0 – 18, with a higher score 
indicating more severe dementia (18). Pain was assessed with 
the Mobilization-Observation-Behavior-Intensity-Dementia 
Pain Scale (MOBID-2), which consists of 10 items, each item 
score ranging from 0 to 10, with a higher score indicating 
more severe pain (19). ADL function was assessed with the 
Physical Self-Maintenance Scale (PSMS), a six-item scale 
ranging from 6 to 30, with a higher score indicating a lower 
level of functioning (20). General physical health was assessed 
using the General Medical Health Rating (GMHR) scale, a 
one-item global rating scale with four categories (excellent, 
good, fair, poor) (21). Neuropsychiatric symptoms (NPS) 
were assessed using the 12-item Neuropsychiatric Inventory 
nursing home version (NPI-NH) (22). An NPI item score was 
calculated by multiplying frequency (0-4) with severity (0-3), 
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producing an item score (0-12), with a higher score indicating 
more severe NPS. NPI sub-syndrome scores were calculated 
based on a previous factor analysis: NPI agitation (agitation/
aggression, disinhibition, and irritability, range 0-36), NPI 
psychosis (delusions and hallucinations, range 0-24), and NPI 
affective (depression and anxiety, range 0-24) (23). 

Nursing home staff 
NH staff  characterist ics were obtained through 

questionnaires, and included age, gender, Norwegian as 
first language, number of years of health-related education, 
experience in the current job, and percentage of full-time 
position. 

Person-centered care was assessed with the Person-centered 
Care Assessment Tool (P-CAT), consisting of 13 items that 
are formulated to measure staff perceptions of the practice in 
the unit where they work. The total score ranges from 13 to 65, 
with higher scores indicating a higher level of PCC (24). 

Work-related psychosocial factors were assessed with 
32 of the 129 items in the General Nordic Questionnaire 
for Psychosocial and Social Factors at Work (QPS-Nordic), 
covering essential social and psychological factors at work 
(25). The 32 items are distributed across 10 scales; each scale 
consists of 3 or 4 items, giving a subscale score of 3-15 or 4-20, 
with higher scores indicating better work-related psychosocial 
factors. 

NH staff’s job satisfaction was measured with a single 
question: “How would you describe your general experience of 
your job satisfaction?” with seven possible answers: “very bad 
– bad – unsure – quite good – good – excellent”.

Unit characteristics
A unit in a NH was defined as a group of residents who 

live together with a common living area and who have their 
own care staff during the daytime. Data were collected about 
the unit size (number of residents); the daytime staff/resident 
ratio (the number of NH staff working per resident during the 
daytime); the type of unit (special care unit [SCU] or regular 
unit [RU]); the number of hours the nursing home physician 
was working per resident per week; the number of units per 
head nurse; and whether the unit had a nursing professional 
development specialist.

The physical environment of the unit was assessed with the 
Special Care Unit Environmental Quality Scale (SCUEQS), 
a summary scale embedded in the Therapeutic Environment 
Screening Survey for Nursing Homes (TESS-NH) (26). Scores 
range from 0 – 41, with higher scores indicating a better 
physical environment. 

Statistical methods 
Resident, NH staff, and unit characteristics were described 

as means and standard deviations (SD) or as frequencies and 
percentages. Participants vs. non-participants were compared 
by Independent samples t-test or χ2-test. Staff characteristics 

used in regression models were aggregated to a mean score 
at each unit. Missing values on staff-rated person-centered 
care (P-CAT) items were imputed on cases with fewer than 
50% missing on the P-CAT scale by generating an empirical 
distribution for each item and drawing a random number 
from it. As an exploratory approach, growth mixture model 
was estimated to identify potential groups of residents that 
were following similar trajectories in QoL score throughout 
the study period. According to this method, the groups are 
identified based on individual trajectories of residents. The 
number of groups was determined by applying Akaike’s 
Information Criterion (AIC), where a smaller value indicates 
a better model. It was also required, that 95% confidence 
intervals of trajectories were non-overlapping and within-
group probabilities high, preferably 0.80 or higher. Nominal 
regression analysis was performed to assess if resident and 
NH staff characteristics and/or factors related to the physical 
environment (as measured at baseline) were associated with 
group-belonging. No clustering within the NH-unit was 
present, and hence no adjustment was implemented into the 
nominal regression model. The associations between the same 
characteristics as measured at baseline or all assessments 
(whenever available) and the overall trend in QoL were 
assessed by estimating a linear mixed model with random 
effects for residents, units, and the interaction between the 
two. The fixed effects for time coded as dummies and for 
characteristics were included. The multiple models were further 
reduced by AIC. Regression models were estimated on cases 
with no missing values on covariates.

Statistical analyses were performed in IBM SPSS V25 and 
SAS 9.4. Results with p-values below 0.05 were considered 
statistically significant.

Results 

Six-hundred and ninety-four residents and 1161 NH staff 
from 175 NH units from 47 NH, from 4 counties in Norway 
were included in the study. 

To compare age and gender of participants vs. non- 
participants, 38 of the 47 NH collected data on all residents 
eligible for inclusion. Of 1331 eligible residents in the 38 NH, 
607 were included and 724 did not participate (205 declined 
participation, 191 died before inclusion took place, and 328 
was not included for unknown reasons). The mean age of 
participants was 84.4 years (SD 7.5), while for non-participants 
it was 83.6 years (SD 9.3) (p = 0.048); 64.4% of participants 
and 56.6% of non-participants were women (p = 0.004). 

Table 1 presents resident, unit, and staff characteristics at 
baseline. The residents had a mean age of 84.4 years, 64% were 
women, 52.6% had poor/fair physical health, and the mean 
CDR-SOB was 10.3. 
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Table 1 
Characteristics of residents, unit, and staff variables at baseline

RESIDENT CHARACTERISTICS N=694

Gender; female, n (%) 444 (64.0)
Age, mean (SD) 84.36 (7.5)
Not married* / n (%) 476 / 685 (69.5)
GMHR dichotomized; poor and fair / n (%) 349 / 664 (52.6)
No of medication, n/mean (SD) 694 / 6.02 (3.2)
CDR-SOB, n/mean (SD) 679 / 10.3 (4.3)
MOBID-2 n/mean (SD) 665 / 2.1 (2.2)
PSMS, n/mean (SD) 692 / 15.3 (4.5)
NPI agitation, n/mean (SD) 676 / 4.1 (7.0)
NPI psychosis, n/mean (SD) 681 / 1.7 (3.9)
NPI affective, n/mean (SD) 685 / 3.7 (5.7)
NPI apathy, n/mean (SD) 685 / 1.3 (2.8)
NURSING HOME UNIT** CHARACTERISTICS N=171
No. of beds in unit, n/median (min-max) 167 / 9.0 (4-30) 
Staff at daytime/resident ratio, n/median (min-max) 164 / 0.30 (0.15-1.0) 
SCUEQS sum, n/median (min-max) 168 / 25.0 (13-36) 
Special Care Unit, n=166 (%) 58 (34.9)
Physican minutes pr resident, n/median (min-max) 162 / 19.57 (0-87.3) 
Head nurse/number of units, n/median (min-max) 163 / 3.0 (1-8) 
Nurse educator at unit, n=163 (%) 30 / (18.4)
STAFF CHARACTERISTICS N=1161 n (%)

Female gender, N=1098, n (%) 1061 (96.6)
Norwegian as first language, N=1113, n (%) 1023 (91.9)
Age groups, N = 1136, n (%)
< 20      8 (0.7)
20 – 29 155 (13.6)
30 – 39 187 (16.5)
40 – 49 295 (26.0)
50 – 59 346 (30.5)
60 – 67 133 (11.7)
> 67   12 (1.1)
Years of health-related education, N = 1157, n (%)
≥ 3 346 (29.9)
< 3 811 (70.1)
Relevant continuing education, N = 1161, n (%)
Yes 318 (27.4)
Experience in current job N = 1123, n (%)
<1 year   84 (7.5)
1– 4.99 years 262 (23.3)
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Figure 1
QUALID scale sum scores by trajectory groups 

QUALID: Quality of life in Late-Stage dementia scale, ranging 
from 11 to 55

Trajectories of QoL 
Eight residents were excluded from the growth mixture 

model due to missing baseline QoL data, leaving 686 residents 

for the analysis. Three QoL groups of residents following 
similar trajectories were identified (Table 2 and figure 1). All 
three groups exhibited a decline in QoL over 30 months. The 
group with best QoL named “good QoL” (n = 368, 53.6%) 
experienced a small deterioration in QoL from 16.1 (see 
intercept table 2) to 18.2 points at 30-month follow-up. Another 
group named “moderate QoL” (n = 226, 32.9%) experienced 
a deterioration in QoL from 21.0 to 25.5 points at 30-month 
follow-up. The last group, named “poor QoL” (n = 92, 13.4%), 
experienced a stable QoL, from 30.6 to 31.5 points, during 
the first 24 months, and thereafter remaining stable until 
30 months. Table 2 presents the demographic and clinical 
characteristics within the three groups.

Table 3 presents the results of the nominal regression 
model, with group-belonging as the outcome variable and 
characteristics measured at baseline as explanatory variables. 
In the AIC-reduced multiple model, more severe dementia, 
more pain (MOBID-2), and more severe affective symptoms 
at baseline were associated with higher odds of belonging to 
the group named moderat QoL and poor QoL groups compared 
to the group named good QoL, while more severe symptoms 
of agitation at baseline was associated with higher odds of 
belonging to the group named  poor QoL as compared to the 
group named  good QoL.

Table 1 (continued)
Characteristics of residents, unit, and staff variables at baseline

STAFF CHARACTERISTICS N=1161 n (%)

5-14.99 years - 457 (40.7)
15 years and more - 320 (28.5)
Staff working at least 75% of full-time n = 1151, n (%) 700 (60.8)
Job satisfaction***, mean (SD) 4.8 (0.5) 
P-CAT sum ***, mean (SD) 45.6 (5.2)
QPS-Nordic subscales***, mean (SD)
QPS-N, Quantitative demands (4 items) 11.4 (1.9)
QPS-N, Decision demands (3 items) 10.1 (1.0) 
QPS-N, Learning demands (3 items) 7.2 (0.8)
QPS-N, Perception of mastery (4 items) 16.2 (1.0)
QPS-N, Empowering leadership (3 items) 8.8 (1.7)
QPS-N, Fair leadership (3 items) 11.8 (1.7)
QPS-N, Role clarity (3 items) 13.1 (1.1)
QPS-N, Role conflict (3 items) 7.4 (1.1)
QPS-N, Innovative climate (3 items) 11.5 (1.1)
QPS-N, Perception of groupwork (3 items) 12.1 (1.1)
N varies between variables due to missing data; * not married; including singles, widowed, and residents divorced or separated opposed to married; including residents being married or 
living with a partner; ** Nursing home unit was defined as a group of residents living together with a common living area and having their own care staff during the daytime; *** Staff 
variables aggregated at unit  n= 160/175; SD= standard deviation; GMHR= General Medical Health Rating Scale (excellent, good, fair, poor); CDR-SOB= Clinical Dementia Rating Scale 
sum of boxes (range 0 - 18); MOBID-2= Mobilization-Observation-Behavior-Intensity-Dementia Pain Scale (range 0 - 10); PSMS= Physical Self-Maintenance Scale (range 6 – 30); NPI 
agitation= sum of agitation/aggression, disinhibition, and irritability (range 0 - 36); NPI psychosis= sum of delusions and hallucinations (range 0 - 24); NPI Affective= sum of depression 
and anxiety (range 0 - 24); SCUEQS= Special Care Unit Environmental Quality Scale (range 0 – 41); P-CAT= Person-centered Care Assessment Tool (range 13-65); QPS-Nordic= General 
Nordic Questionnaire for Psychosocial and Social Factors at Work; QPS-Nordic subscales each consist of 3 or 4 items (range 3-15 or 4-20)
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Variables associated with QUALID score over time
Table 4 presents the results of the linear mixed model for 

the associations between the residents’ QUALID score and the 
resident, staff, and unit characteristics measured simultaneously 
or, if not possible, at baseline. More severe dementia, more 
pain, lower ADL-function, and more severe NPS (except 
for the NPI psychosis sub-syndrome) were associated with 
decreasing QoL in the AIC-reduced multiple model. Better 
job satisfaction among the staff was associated with increasing 
resident QoL during the observation period. 

Discussion 

In the present study, we followed 694 nursing home 
residents for 30 months after admission to a nursing home. 
Three resident groups following distinct trajectories in QoL, as 
measured with the QUALID sum score, were identified. The 
majority of the residents belonged to the group named good 
QoL over time. This group and the group named poor QoL had 

the most stable QoL through the study period, although all three 
groups exhibited some decline in QoL. Furthermore, the study 
showed that more severe dementia, more pain, poorer ADL-
function, and more severe NPS, as assessed throughout the 
study period, were associated with an overall decrease in QoL. 

Several studies have shown an association between different 
resident characteristics and QoL (27, 28). The pattern is 
clear: more severe dementia, poorer ADL function, and more 
severe NPS—especially more severe depression and anxiety 
symptoms—are all associated with worse QoL (29). Our results 
are in line with these previous findings. Thus, to improve the 
residents’ QoL, it is important to treat or prevent pain and NPS, 
especially depression and anxiety, and to improve or maintain 
ADL function. 

We found that higher job satisfaction among the staff 
at baseline was associated with an overall increase in the 
residents’ QoL. Previous studies have reported that job 
satisfaction is associated with quality of care (30), but to 
our knowledge no other studies have investigated the 

Table 2
Parameter estimates of growth mixture model and residents’ characteristics within three groups of QoL *

Good QoL Moderate QoL Poor QoL
N=686 n=368 (53.6%) n=226 (32.9%) n=92 (13.4%)
Parameter Regr. coeff. (SE) p-value Regr. coeff. (SE) p-value Regr. coeff. (SE) p-value
Intercept 16.05 (0.30) <0.001 21.01 (0.52) <0.001 30.64 (0.83) <0.001
Linear -0.05 (0.05) 0.050 0.33 (0.07) <0.001 -0.27 (0.27) 0.308
Quadratic 0.004 (0.002) 0.002 -0.006 (0.002) 0.020 0.04 (0.02) 0.068
Cubic - - - - -0.001 (0.001) 0.076
Probability 0.88 0.79 0.88

Gender; female, n (%) 234 (63.6) 144 (63.7) 62 (67.4)
Age, mean (SD) 85.1 (7.0) 84.2 (7.5) 81.7 (8.6)
Not married** / n (%) 270 / 362 (74.6) 151 / 225 (67.1) 51 / 91 (56.0)
GMHR dich.; poor + fair / n (%) 172 / 354 (48.6) 125 / 216 (57.9) 49 / 89 (55.1)
No. medication, n / mean (SD) 368 / 5.9 (3.2) 226 / 6.2 (3.2) 92 / 6.1 (3.1)
CDR-SOB, n / mean (SD) 363 / 9.1 (4.1) 222 / 11.3 (4.0) 91 / 12.5 (4.0)
MOBID-2, n / mean (SD) 363 / 1.8 (1.9) 213 / 2.4 (2.3) 85 / 2.9 (2.3)
PSMS, n / mean (SD) 363 / 14.4 (4.1) 223 / 16.1 (4.7) 92 / 17.1 (4.8)
NPI agitation, n / mean (SD) 368 / 2.3 (4.7) 226 / 4.3 (7.0) 92 / 10.4 (10.3)
NPI psychosis, n / mean (SD) 368 / 1.0 (2.8) 226 / 1.9 (4.1) 92 / 3.8 (6.0)
NPI affective, n / mean (SD) 368 / 1.8 (3.5) 226 / 4.4 (5.6) 92 / 9.5 (8.1)
NPI apathy, n / mean (SD) 368 / 0.82 (2.1) 226 / 1.49 (2.9) 92 / 2.77 (3.8)
* only cases with no missing item at baseline QUALID sum included; ** not married; including singles, widowed, and residents divorced or separated opposed to married; including 
residents being married or living with a partner; QoL= Quality of Life; SD= standard deviation; GMHR= General Medical Health Rating Scale (excellent, good, fair, poor); CDR-SOB= 
Clinical Dementia Rating Scale sum of boxes (range 0 - 18); MOBID-2= Mobilization-Observation-Behavior-Intensity-Dementia Pain Scale (range 0 - 10); PSMS= Physical Self-Main-
tenance Scale (range 6 – 30); NPI agitation= sum of agitation/aggression, disinhibition, and irritability (range 0 - 36); NPI psychosis= sum of delusions and hallucinations (range 0 - 24); 
NPI Affective= sum of depression and anxiety (range 0 - 24)
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Table 3
Nominal regression model with QoL (QUALID score) group-belonging as outcome variable. 

Good QoL group as reference. N=561 (N=305 in good QoL group, N=182 in moderate QoL group, N=74 in poor QoL group), 
cases with at least one missing value on covariates were excluded

Bivariate models AIC-reduced multiple model
OR (95% CI) p-value OR (95% CI) p-value

RESIDENT CHARACTERISTICS
Gender (women – ref.)
   Moderate QoL* 1.01 (0.69 - 1.48) 0.945 1.05 (0.69 - 1.60) 0.813
   Poor QoL** 0.82 (0.48 - 1.40) 0.459 0.95 (0.50 - 1.80) 0.882
Age
   Moderate QoL 0.98 (0.96 - 1.01) 0.180 0.99 (0.96 - 1.02) 0.533
   Poor QoL 0.96 (0.92 - 0.99) 0.006 0.98 (0.94 - 1.02) 0.322
Marital status (Not married/widowed – ref.)
   Moderate QoL 1.53 (1.03 - 2.27) 0.038
   Poor QoL 2.14 (1.27 - 3.63) 0.005
GMHR dich. (Poor/fair – ref.)
   Moderate QoL 0.71 (0.49 - 1.03) 0.070
   Poor QoL 0.82 (0.49 - 1.37) 0.453
No medication
   Moderate QoL 1.02 (0.97 - 1.09) 0.429
   Poor QoL 1.02 (0.94 - 1.10) 0.678
CDR SOB  
   Moderate QoL 1.13 (1.08 - 1.19) <0.001 1.11 (1.05 - 1.17) <0.001
   Poor QoL 1.21 (1.13 - 1.30) <0.001 1.13 (1.04 - 1.22) 0.004
MOBID 2 (staff rated)
   Moderate QoL 1.17 (1.06 - 1.28) 0.001 1.19 (1.08 - 1.31) 0.001
   Poor QoL 1.31 (1.16 - 1.46) <0.001 1.31 (1.15 - 1.50) <0.001
PSMS sum
   Moderate QoL 1.08 (1.03 - 1.12) 0.001
   Poor QoL 1.14 (1.07 - 1.21) <0.001
NPI agitation sub syndrome sum
   Moderate QoL 1.07 (1.03 - 1.11) <0.001 1.03 (0.99 - 1.07) 0.097
   Poor QoL 1.14 (1.10 - 1.19) <0.001 1.08 (1.04 - 1.13) 0.001
NPI psychosis sub syndrome sum 
   Moderate QoL 1.09 (1.02 - 1.16) 0.006
   Poor QoL 1.17 (1.09 - 1.25) <0.001
NPI affective sub syndrome sum
   Moderate QoL 1.17 (1.11 - 1.23) <0.001 1.15 (1.09 - 1.21) <0.001
   Poor QoL 1.28 (1.21 - 1.35) <0.001 1.23 (1.16 - 1.30) <0.001
NPI apathy   
   Moderate QoL 1.12 (1.04 - 1.21) 0.005
   Poor QoL 1.24 (1.14 - 1.35) <0.001
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Table 3 (contined)
Nominal regression model with QoL (QUALID score) group-belonging as outcome variable. 

Good QoL group as reference. N=561 (N=305 in good QoL group, N=182 in moderate QoL group, N=74 in poor QoL group), 
cases with at least one missing value on covariates were excluded

Bivariate models AIC-reduced multiple model
OR (95% CI) p-value OR (95% CI) p-value

UNIT CHARACTERISTICS
No. of beds in unit
   Moderate QoL 0.98 (0.95 - 1.02) 0.373
   Poor QoL 0.93 (0.87 - 0.99) 0.040
Staff at daytime/resident ratio   
   Moderate QoL 2.25 (0.24 - 20.96) 0.475
   Poor QoL 3.39 (0.19 - 59.61) 0.404
SCUEQS sum
   Moderate QoL 0.98 (0.95 - 1.03) 0.436
   Poor QoL 0.98 (0.92 - 1.03) 0.386
Type of unit (RU – ref.)   
   Moderate QoL 1.24 (0.82 - 1.88) 0.317
   Poor QoL 2.29 (1.35 - 3.90) 0.002
Physician (minutes per resident)   
   Moderate QoL 1.01 (0.99 - 1.02) 0.303
   Poor QoL 1.02 (1.01 - 1.03) 0.007
Head nurse/number of units   
   Moderate QoL 0.96 (0.79 - 1.17) 0.669
   Poor QoL 1.09 (0.83 - 1.42) 0.539
Nurse educator at unit (No – ref.)
   Moderate QoL 1.30 (0.81 - 2.09) 0.274
   Poor QoL 0.89 (0.44 - 1.81) 0.748
STAFF CHARACTERISTICS
Job satisfaction 

   Moderate QoL 0.83 (0.58 - 1.20) 0.328
   Poor QoL 0.98 (0.59 - 1.63) 0.943
P-CAT   
   Moderate QoL 1.00 (0.97 - 1.04) 0.963
   Poor QoL 1.02 (0.97 - 1.07) 0.519
QPS-N. Quantitative demands   
   Moderate QoL 1.07 (0.97 - 1.19) 0.188
   Poor QoL 0.97 (0.84 - 1.13) 0.711
QPS-N. Decision demands   
   Moderate QoL 1.02 (0.83 - 1.25) 0.887
   Poor QoL 0.90 (0.68 - 1.19) 0.438
QPS-N. Learning demands   
   Moderate QoL 1.20 (0.96 - 1.50) 0.114
   Poor QoL  1.07 (0.79 - 1.47) 0.657 0.458
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influence of staff job satisfaction on residents’ QoL. This is 
an important finding, underpinning the urgency of focusing 
on job satisfaction and retention of NH staff to meet the 
increasing need for qualified NH staff, due to an aging society. 
We expected that a higher level of PCC would improve the 
residents’ QoL, as a guiding principle for good quality of care 
(10, 11), but found no such association in the present study. 
However, in a previous study based on the same data, we found 
that the staff’s job satisfaction was positively associated with 
PCC (15), and efforts to improve the staff’s job satisfaction 
may improve both the PCC given at the ward and the residents’ 
QoL.  

The importance of the physical environment is increasingly 
recognized as a therapeutic resource in NH (13). However, 
the present study was not able to demonstrate an association 
between the physical environment and the residents’ QoL. This 

may be due to the homogeneity between NH units included in 
the study, the characteristics of the assessment tool used, or 
the sample size. However, four staff and unit characteristics 
(staff at daytime/resident ratio, nurse educator at unit, QPS-N 
quantitative demands and fair leadership) were kept in the 
AIC-reduced model as important covariates, indicating that this 
factors contribute to the better model fit. 

Interestingly, except for the staff’s job satisfaction, the 
only characteristics associated with the residents’ QoL were 
individual resident characteristics. This association was found 
both in the growth mixture and the linear mixed models, which 
strengthens the result. Other studies have demonstrated that 
there are associations between staff variables and the quality 
of care, influencing the resident’s QoL (9). Studies have also 
shown that PCC are positively associated with the staff’s job 
satisfaction (30), which may improve NPS in persons with 

Table 3 (continued)
Nominal regression model with QoL (QUALID score) group-belonging as outcome variable. 

Good QoL group as reference. N=561 (N=305 in good QoL group, N=182 in moderate QoL group, N=74 in poor QoL group), 
cases with at least one missing value on covariates were excluded

Bivariate models AIC-reduced multiple model
OR (95% CI) p-value OR (95% CI) p-value

Role clarity 

   Moderate QoL 0.98 (0.84 - 1.14)   0.792
   Poor QoL 0.87 (0.72 - 1.05)   0.138
QPS-N. Role conflict    
   Moderate QoL 1.10 (0.93 - 1.30) 0.255
   Poor QoL 0.94 (0.75 - 1.18) 0.610
QPS-N. Perception of mastery   
   Moderate QoL 0.98 (0.81 - 1.19) 0.865
   Poor QoL 0.89 (0.68 - 1.16) 0.376
QPS-N. Empowering leadership   
   Moderate QoL 1.01 (0.91 - 1.13) 0.798
   Poor QoL 1.02 (0.88 - 1.18) 0.821
QPS-N. Fair leadership   
   Moderate QoL 1.02 (0.91 - 1.14) 0.779
   Poor QoL 1.00 (0.85 - 1.17) 0.993
QPS-N. Innovative climate   
   Moderate QoL 1.01 (0.87 - 1.18) 0.914
   Poor QoL 0.99 (0.80 - 1.23) 0.948
QPS-N. Perception of group work
   Moderate QoL 0.97 (0.82 - 1.16) 0.760
   Poor QoL 0.92 (0.72 - 1.16) 0.458
GMHR= General Medical Health Rating Scale (excellent, good, fair, poor); CDR-SOB= Clinical Dementia Rating Scale sum of boxes (range 0 - 18); MOBID-2= Mobilization-Obser-
vation-Behavior-Intensity-Dementia Pain Scale (range 0 - 10); PSMS= Physical Self-Maintenance Scale (range 6 – 30); NPI agitation= sum of agitation/aggression, disinhibition, and 
irritability (range 0 - 36); NPI psychosis= sum of delusions and hallucinations (range 0 - 24); NPI Affective= sum of depression and anxiety (range 0 - 24); SCUEQS= Special Care Unit 
Environmental Quality Scale (range 0 – 41); P-CAT= Person-centered Care Assessment Tool (range 13-65); QPS-Nordic= General Nordic Questionnaire for Psychosocial and Social 
Factors at Work; QPS-Nordic subscales each consist of 3 or 4 items (range 3-15 or 4-20)
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Table 4
Linear mixed model with QoL (QUALID score, ranging from 11 to 55) sum as dependent variable 

(N=1942, based on the number of residents assessed with QUALID at the six time points). 
Cases with at least one missing value on covariates were excluded

Variable Bivariate model Multiple model, AIC reduced
Regr. coeff. (95% CI) p-value Regr. coeff. (95% CI) p-value

Baseline 0 - 0 -
Month 6 0.06 (-0.54; 0.67) 0.842 -0.46 (-0.96; 0.04) 0.070
Month 12 0.65 (-0.01; 1.32) 0.054 -0.48 (-1.04; 0.07) 0.087
Month 18 1.62 (0.89; 2.34) <0.001 -0.23 (-0.84; 0.39) 0.467
Month 24 2.41 (1.63; 3.19) <0.001 -0.09 (-0.77; 0.59) 0.798
Month 30 2.33 (1.46; 3.20) <0.001 -0.41 (-1.17; 0.36) 0.298
RESIDENT CHARACTERISTICS
Gender (women – ref.) -0.48 (-1.49; 0.53) 0.348 -0.37 (-1.03; 0.30) 0.283
Age -0.10 (-0.16; -0.03) 0.004 -0.01 (-0.05; 0.04) 0.755
Marital status (Not married/widowed – ref.) 1.41 (0.46; 2.37) 0.004 0.47 (-0.22; 1.15) 0.181
GMHR dich. (Poor/fair – ref.) -1.82 (-2.39; -1.26) <0.001
No medication 0.05 (-0.06; 0.15) 0.363
CDR SOB  0.57 (0.49; 0.65) <0.001 0.17 (0.10; 0.25) <0.001
MOBID 2 (staff rated) 0.78 (0.65; 0.92) <0.001 0.47 (0.36; 0.59) <0.001
PSMS sum 0.51 (0.44; 0.58) <0.001 0.20 (0.14; 0.27) <0.001
NPI agitation sub syndrome sum 0.38 (0.35; 0.42) <0.001 0.21 (0.18; 0.24) <0.001
NPI psychosis sub syndrome sum 0.45 (0.38; 0.52) <0.001
NPI affective sub syndrome sum 0.63 (0.58; 0.67) <0.001 0.45 (0.40; 0.49) <0.001
NPI apathy 0.70 (0.60; 0.80) <0.001 0.32 (0.24; 0.41) <0.001
UNIT CHARACTERISTICS
No. of beds in unit -0.08 (-0.20; 0.03) 0.157
Staff at daytime/resident ratio 7.98 (2.63; 13.32) 0.004 0.87 (-2.52; 4.26) 0.616
SCUEQS sum -0.02 (-0.14; 0.09) 0.703
Type of unit (RU – ref.) -1.53 (-2.59; -0.47) 0.005
Physician (minutes per resident) 0.05 (0.02; 0.08) 0.001
Head nurse/number of units 0.04 (-0.53; 0.61) 0.898
Nurse educator at unit (No– ref.) 0.21 (-1.17; 1.59) 0.768 0.47 (-0.35; 1.29) 0.262
STAFF CHARACTERISTICS
Job satisfaction mean -0.44 (-1.49; 0.62) 0.418 0.77 (-1.52; -0.02) 0.044
P-CAT mean 0.005 (-0.10; 0.11) 0.919
QPS-N. Quantitative demands 0.22 (-0.07; 0.50) 0.136 0.17 (-0.02; 0.36) 0.079
QPS-N. Decision demands 0.25 (-0.30; 0.81) 0.371
QPS-N. Learning demands 0.54 (-0.08; 1.17) 0.087
QPS-N. Role clarity -0.22 (-0.67; 0.23) 0.341
QPS-N. Role conflict 0.21 (-0.26; 0.67) 0.379
QPS- N. Perception of mastery -0.28 (-0.82; 0.26) 0.304
QPS- N. Empowering leadership 0.13 (-0.19; 0.44) 0.425
QPS-N. Fair leadership 0.16 (-0.16; 0.47) 0.332 0.21 (-0.02; 0.43) 0.069
QPS-N. Innovative climate -0.02 (-0.45; 0.42) 0.940
QPS-N. Perception of group work -0.24 (-0.73; 0.26) 0.350
GMHR= General Medical Health Rating Scale (excellent, good, fair, poor); CDR-SOB= Clinical Dementia Rating Scale sum of boxes (range 0 - 18); MOBID-2= Mobilization-Obser-
vation-Behavior-Intensity-Dementia Pain Scale (range 0 - 10); PSMS= Physical Self-Maintenance Scale (range 6 – 30); NPI agitation= sum of agitation/aggression, disinhibition, and 
irritability (range 0 - 36); NPI psychosis= sum of delusions and hallucinations (range 0 - 24); NPI Affective= sum of depression and anxiety (range 0 - 24); SCUEQS= Special Care Unit 
Environmental Quality Scale (range 0 – 41); P-CAT= Person-centered Care Assessment Tool (range 13-65); QPS-Nordic= General Nordic Questionnaire for Psychosocial and Social 
Factors at Work; QPS-Nordic subscales each consist of 3 or 4 items (range 3-15 or 4-20)
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dementia and can reduce NPS in people with dementia living in 
NH (12). Improving ADL function would be benefitical for the 
patients and improving their QoL.  

Strengths and limitations
A strength of the study is that residents are included at 

admission to the NH, and the longitudinal follow-up design 
of the study with analysis of the residents’ characteristics and 
QoL at the same time points. The linear mixed model analysis 
captures how the residents’ characteristics change over the 
follow-up period simultaneously with their QoL changes. The 
same characteristics associated with poor QoL were found 
for both baseline characteristics and longitudinally assessed 
characteristics, and the two independent analyses confirming 
the same associations istrengthens the result. 

There are several limitations in the study. The complex 
causal pathways between unit characteristics, staff 
characteristics, and resident characteristics are a limitation 
when designing a study that investigates which factors are 
associated with the residents’ QoL. Another limitation is the 
fact that the residents did not rate their own QoL; rather, we 
had to rely on proxy report by the NH staff, which could 
possibly lead to biased data. When proxies rate a person as 
having reduced function in ADL and NPS, they may also 
assume that the person’s QoL is reduced. It is reported that 
people with dementia rate their QoL higher than proxies 
do (2). However, the proxies assessed the residents’ QoL 
with a standardized and validated questionnaire, that is used 
internationally to rate QoL, which should help to reduce the 
subjectivity in the rating. 

Patient characteristics were assessed every six month, but 
units and staff characteristics were assessed only once, at 
baseline, which is a limitation in the study. While the unit 
characteristics would be rather stable over the follow-up period, 
staff characteristics could change due to increased or decreased 
knowledge or new staff recruiting. 

Finally, limitations due to the data collection procedure 
should be noted, as a high number of project nurses collected 
data on resident characteristics, which could in turn excess 
heterogeneity of the data. Furthermore, the study cohort 
may not accurately represent the general NH population, as 
information from 38 of the 47 NH revealed that there were 
more women in the included-residents group than in the 
eligible-but-not-included residents group (14, 15). 

Conclusion/relevance

Overall, the majority of residents belonged to the group 
named good QoL over the observation period of 30 months. 
Residents in the group named poor QoL was associated with 
having more pain, more severe dementia, more affective 
symptoms, and living in a unit with poorer staff job satisfaction 
at baseline, as well as more pain, poorer ADL function, and 
more severe NPS measured simultaneously. As dementia is a 

chronic disease, focus on symptom relief and QoL is important. 
Efforts that focus on reducing pain, reducing NPS, and 
improving ADL function for the resident, as well as improving 
the job satisfaction of the staff may be important factors to 
improve resident QoL. 
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