European Geriatric Medicine (2020) 11:745-751
https://doi.org/10.1007/541999-020-00338-7

RESEARCH PAPER q

Check for
updates

Factors associated with institutionalization among home-dwelling
patients of Urgent Geriatric Outpatient Clinic: a 3-year follow-up study

Marika Salminen' - Jonna Laine® - Tero Vahlberg* - Paula Viikari' - Maarit Wuorela' - Matti Viitanen®> .
Laura Viikari'3

Received: 31 March 2020 / Accepted: 17 May 2020 / Published online: 4 June 2020
© The Author(s) 2020

Key summary points

Aim To examine the effect of predictive factors on institutionalization among home-dwelling patients of Urgent Geriatric
Outpatient Clinic during a 3-year follow-up.

Findings The rates of institutionalization and mortality were 29.9% and 46.1%, respectively. The use of home care, dementia,
higher age and falls during the previous 12 months significantly predicted institutionalization during the follow-up.
Message Cognitive and/or functional impairment mainly predicted institutionalization among older patients of UrGeriC
having health problems and acute difficulties in managing at home.

Abstract

Purpose To examine the effect of predictive factors on institutionalization among older patients.

Methods The participants were older (aged 75 years or older) home-dwelling citizens evaluated at Urgent Geriatric Out-
patient Clinic (UrGeriC) for the first time between the 1st of September 2013 and the 1st of September 2014 (n=1300).
They were followed up for institutionalization for 3 years. Death was used as a competing risk in Cox regression analyses.
Results The mean age of the participants was 85.1 years (standard deviation [SD] 5.5, range 75-103 years), and 74% were
female. The rates of institutionalization and mortality were 29.9% and 46.1%, respectively. The mean age for institutionali-
zation was 86.1 (SD 5.6) years. According to multivariate Cox regression analyses, the use of home care (hazard ratio 2.43,
95% confidence interval 1.80-3.27, p <0.001), dementia (2.38, 1.90-2.99, p <0.001), higher age (>95 vs. 75-84; 1.65,
1.03-2.62, p=0.036), and falls during the previous 12 months (>2 vs. no falls; 1.54, 1.10-2.16, p=0.012) significantly
predicted institutionalization during the 3-year follow-up.

Conclusion Cognitive and/or functional impairment mainly predicted institutionalization among older patients of UrGeriC
having health problems and acute difficulties in managing at home.
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According to earlier studies, higher age, living alone,
functional and cognitive impairment, falls, low body
mass index, low number of specialist visits, low amount
of social interaction, use of domestic help, multimorbid-
ity and several chronic conditions, such as depression,
mental health problems, Parkinson’s disease, stroke and
heart disease have shown to predict institutionalization
among older people [6—-10]. Among the oldest old, women
with multimorbidity, dementia, Parkinson’s disease or hip
fracture had an increased risk for institutionalization [11].
Prior research on predictive factors of institutionalization
among frail older people is scarce.

The aim of this 3-year prospective follow-up study was
to assess predictive factors of institutionalization among
older people attending the urgent Geriatric Outpatient
Clinic because of health problems and acute difficulties
in managing at home.

Materials and methods
Participants

The participants of this study were old (aged 75 years and
older) home-dwelling citizens admitted to Urgent Geriat-
ric Outpatient Clinic (UrGeriC) for the first time between
the 1st of September 2013 and the 1st of September 2014
(n=1305). Five bedfast patients were excluded from the
study leaving 1300 participants who were able to walk
independently with or without a walking aid. They were
followed up for institutionalization and mortality for
3 years.

Urgent geriatric outpatient clinic

UrGeriC is intended for older people in city of Turku who
have health problems and acute difficulties in manag-
ing at home. Patients with an acute coronary syndrome,
cerebrovascular incident, major abdominal complaints
or major injures (suspicion of a fracture) are directed to
emergency department (ED) of Turku University Hospi-
tal. In UrGeriC, older person is experiencing multidimen-
sional and multiprofessional geriatric assessment designed
to evaluate functional ability, physical health, cognition
and mental health, and socioenvironmental circumstances
during a 4- to 6- hour visit. The aim of the UrGeriC is to
diminish admissions to the emergency department and to
the hospital. After being evaluated in UrGeriC, patient is
referred to ED or hospital, if necessary. The procedure of
UrGeriC is described in detail elsewhere [12].
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Institutionalization and mortality

In this study, institutionalization was defined as an entry into
a nursing home or sheltered housing. Possible short-time
institutionalization was not included. Data of institutionali-
zation and mortality during a 3-year follow-up was gathered
from the official provincial registers.

Potential explanatory factors for institutionalization

Potential explanatory factors for institutionalization con-
sisted of age, gender, living circumstances (living alone vs.
living with someone), use of municipal home care services
(including domestic services and home nursing according
to the needs/functional ability of the customer) (yes vs.
no), number of falls during the previous 12 months (1 vs.
none; > 2 vs. none), use of a walking aid (yes vs. no), number
of medications in use (5-9 vs. <5;>10 vs. <5), cognitive
status [Mini Mental State Examination (MMSE) 18-23 vs.
24-30; 0-17 vs. 24-30], and a contact to health services
after discharged home (within 2 days vs. after 2 days or not
at all).

Also following diseases were used as potential explan-
atory factors (yes vs. no) for institutionalization dur-
ing a 3-year follow-up: malignant tumor (ICD-10-codes
C00-C97), thyroid disease (EO0—EQ07), diabetes (E10-E14),
mood disorder (F30-F39), central nervous system dis-
ease (G10-G26), dementia (FO0O-F03, G30), hypertension
(I10-115), heart disease (120-125, 148, 150), stroke (I163-169,
G45), atherosclerosis (I70), chronic lung disease (J40-J47),
and kidney disease (N17-N19 or glomerular filtration
rate <45). To describe multimorbidity, the participants were
categorized as having 0-1, 2, 3 or >4 diseases.

The data of potential explanatory factors was gathered
from the official provincial registers.

Ethics

The study was conducted according to the guidelines of the
Declaration of Helsinki. The study protocol was approved
by the Ethics Committee of the Hospital District of South-
west Finland and the City of Turku Ethical Committee on
Health Care. An informed consent was obtained from all
participants.

Statistical analyses

First, the associations of potential explanatory factors with
institutionalization were examined separately with Cox
regression analyses. The follow-up periods were calculated
from the baseline to the date of the institutionalization, the
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end of the follow period of 3 years or to the death of the indi-
vidual. Second, all predictors that significantly (p <0.050)
predicted institutionalization in univariate analyses were
included in multivariable Cox regression model analyses
with two exceptions: dementia (diagnosed) was included
in the model instead of MMSE and multimorbidity was
excluded to avoid multicollinearity. Third, multimorbidity
was also included in the multivariable analyses. Death was
used as a competing risk in all Cox regression analyses.
The results are presented with hazard ratios (HRs) and
their 95% confidence intervals (95% CI). The proportional
hazards assumptions were evaluated with martingale residu-
als and their assumptions were met. Kaplan—Meier survival
curves were produced with death as a competing risk. p
values < 0.05 were considered statistically significant. All
statistical analyses were performed using SAS System for
Windows, version 9.4 (SAS Institute Inc., Cary, NC, USA).

Results

The mean age of the study participants was 85.1 years
(standard deviation [SD] 5.5, range 75-103 years). Major-
ity (74%) were female. More baseline characteristics of the
participants are presented in Table 1.

Altogether, 389 participants (29.9%) were institutional-
ized and 599 (46.1%) deceased during the 3-year follow-up.
Of those who died, 434 (72.5%) were not institutionalized
during the follow-up. The mean age for institutionaliza-
tion was 86.1 years (SD 5.6 years) with the age range of
75.0-103.0 years.

Univariate Cox regression analyses

All separately analysed potential predictors of institution-
alization during a 3-year follow-up are shown in Table 2.
Higher age, female gender, living alone, the use of home
care, having at least two falls during the previous 12 months,
the use of a walking aid, cognitive decline (<24 in MMSE),
kidney disease, dementia, thyroid disease and multimorbid-
ity (at least two diseases) were significantly associated with
higher institutionalization. Chronic lung disease and malig-
nant tumor, instead, were significantly associated with lower
institutionalization in univariate analyses.

Multivariable Cox regression analyses

In multivariate Cox regression analyses (without multimor-
bidity), the use of home care, dementia, higher age, and hav-
ing at least two falls during the previous 12 months remained
significant predictors for higher risk of institutionalization
(Table 3). Results were similar when also multimorbidity
was included in the analyses (data not shown). Figures 1 and
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Table 1 Baseline characteristics of the participants (n=1300)
Characteristics n (%)
Age (years)
75-84 543 (42)
85-94 686 (53)
>95 71 (5)
Women 957 (74)
Living alone 962 (74)
Home care 821 (63)
The number of falls during the previous 12 months
None 1102 (85)
1 93 (7)
>2 105 (8)
Use of walking aid 838 (64)
Number of medications in use (n=1295)
<5 117 (9)
5-9 496 (38)
>10 682 (53)
MMSE (n=1054)
24-30 226 (22)
18-23 415 (40)
0-17 409 (39)
Contact to health services within 2 days after being dis- 30 (2)
charged (n=1223)
Diseases
Hypertension® 758 (58)
Heart disease® 757 (58)
Kidney disease® (n=1134) 626 (55)
Dementia* 352 (27)
Diabetes® 303 (23)
Thyroid diseasef 201 (15)
Stroke® 179 (14)
Chronic lung disease” 166 (13)
Malignant tumor 163 (13)
Atherosclerosis’ 63 (5)
Mood disorder* 55 (4)
Central nervous system disease! 48 (4)
Multimorbidity (number of diseases)
0 64 (5)
1 294 (23)
2 438 (34)
3 312 (24)
4 156 (12)
5 32(2)
6 4(0)

ICD-10-codes: 110-115, P120-125, 148, and 150, °N17-N19 or glo-
merular filtration rate <45, “F00-F01 and G30, “E10-E14, 'E00-E07,
£163-169 and G45, 'J40-J47, 1C00-C97, /170, *F30-F39, 'G10-G26

2 show Kaplan—Meier curves for institutionalization during
a 3-year follow-up in total study population and by age, the
use of home care, falls, and dementia.
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Table 2 Unadjusted hazard

; . n HR 95% CI p value
ratios (HR) and their 95%
conﬁdenc'e interv'als. (95% CI) Age (years) 1300
1{2; E:’:;‘ifé gﬁ‘;ﬁ;f;f:;ﬁr; 85-94 vs. 75-84 1.53 123190  <0.001
frail community-dwelling older >95 vs. 75-84 2.15 1.45-3.18 <0.001
subjects (n=1300) ‘Women vs. men 1300 141 1.10-1.80 0.007
Living alone vs. living with someone 1300 1.45 1.13-1.85 0.004
Home care vs. no home care 1300 3.15 2.454.10 <0.001
The number of falls during the previous 12 months 1300
1vs.0 1.36 0.96-1.92 0.083
>2vs.0 1.97 1.45-2.68 <0.001
Use of walking aid vs. no walking aid 1300 1.36 1.10-1.69 0.005
Number of medications in use 1295
5-9vs.<5 1.14 0.77-1.68 0.514
>10vs.<5 1.35 0.93-1.96 0.113
MMSE 1050
18-23 vs. 24-30 2.22 1.71-2.86 <0.001
0-17 vs. 24-30 3.58 2.70-4.75 <0.001
Contact to health services within 2 days after being 1223 0.99 0.49-2.01 0.977
discharge vs. after 2 days or not at all
Diseases (yes vs. no)
Hypertension® 1300 0.86 0.70-1.05 0.134
Heart disease” 1300 0.89 0.73-1.09 0.262
Kidney disease® 1134 141 1.14-1.76 0.002
Dementia® 1300 3.17 2.60-3.87 <0.001
Diabetes® 1300 0.79 0.62-1.01 0.065
Thyroid disease’ 1300 1.37 1.06-1.76 0.016
Stroke® 1300 0.86 0.64-1.17 0.343
Chronic lung disease” 1300 0.71 0.50-0.99 0.041
Malignant tumor' 1300 0.66 0.47-0.93 0.017
Atherosclerosis! 1300 0.75 0.45-1.25 0.269
Mood disorder® 1300 0.91 0.54-1.54 0.726
Central nervous system disease' 1300 1.49 0.97-2.30 0.071
Multimorbidity (number of diseases) 1300
2 vs. 0-1 1.33 1.02-1.75 0.038
3vs. 0-1 141 1.05-1.88 0.022
>4 vs. 0-1 1.78 1.30-2.44 <0.001

Bold values indicate factors significantly associated with institutionalization

ICD-10-codes: *[10-115, 120125, 148, and 150, °N17-N 19_ or glomerular filtration rate <45, ‘“FO0-F01
and G30, °E10-E14, "TE00-E07, £163-169 and G435, '140-J47, 'C00-C97, 1170, "F30-F39, 'G10-G26

Discussion

This 3-year follow-up study assessed predictive factors of
institutionalization among frail older people attending the
urgent Geriatric Outpatient Clinic because of health prob-
lems and acute difficulties in managing at home. In our
study, the rate of institutionalization, 29.9%, was clearly
higher compared to previous studies among general older
population, showing institutionalization rates between 5
and 15% during approximately 3- to 6-year follow-ups [6,
7, 9]. However, predictors of institutionalization according
to multivariable Cox regression analyses among our frail
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study population, the use of home care (a sign of impaired
functional ability), dementia, higher age and falls, are con-
sistent with earlier prospective studies among general older
population showing that institutionalization is mainly caused
by cognitive and/or functional impairment [6, 7, 13]. In the
univariate analyses of our study, chronic lung disease and
malignant tumor were significantly associated with lower
institutionalization. This could be explained with a high
mortality rate among patients with cancer [14] or chronic
obstructive pulmonary disease [15, 16]. In earlier studies,
dementia or cognitive impairment is considered the most
common cause for institutionalization [6, 7, 10, 17-20].
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Table 3 Adjusted hazard ratios (HR) and their 95% confidence inter- A
vals (95% CI) of predictive factors for institutionalization among frail
community-dwelling older subjects (n=1134) 100 =
HR  95% CI p value g gg :
Age (years) .§ 70 4
85-94 vs. 75-84 1.26  0.98-1.61 0.070 E 28 7
>95 vs. 75-84 1.65 1.03-2.62 0.036 g 40 :
Women vs. men 1.30 097-1.76  0.080 5 30 -
Living alone vs. living with someone  0.91  0.69-1.21 0.519 é 20 -
Home care vs. no home care 2.43 1.80-3.27 <0.001 - 10 4
The number of falls during the previ- 0 - T T 1
ous 12 months 0 1 2 3
1vs. 0 1.21  0.84-1.72 0.306 Follow-up (years)
>2vs. 0 1.54 1.10-2.16 0.012 B
Use of walking aid vs. no walkingaid 0.91 0.71-1.16 0.428
Diseases (yes vs. no) 100 -
Kidney disease® 093 074-1.17 0532 9 28 i —;g-gi
Dementia® 238 1.90-2.98 <0.001 = d 95;_
Thyroid disease® 1.24  0.94-1.64 0.122 '% 60 -
Chronic lung disease? 0.76  0.54-1.08 0.125 % 50 -
Malignant tumor® 0.84 0.58-1.22 0.356 S 40 - —_———"
5 30 - el
Bold values indicate factors significantly associated with institution- % 20 - —_——- = e
alization = 10 - -/_'-'/____,.a—
ICD-10-codes: *N17-N19 or glomerular filtration rate <45, ®FO0— 0 _r_pi‘
FO1 and G30, “E00-E07, “J40-J47, °C00-C97 0 1 2 3

Studies have shown the risk increasing up to 17-fold, high-
lighting the overwhelming impact of dementia on institu-
tionalization, which is most likely caused by an older per-
son’s impaired ability to live independently [17].

There is evidence that multifactorial interventions [21]
including case management and other services such as occu-
pational therapy (OT) and rehabilitation [22] has been effec-
tive in delaying institutionalization among frail older people,
also among those with dementia [23]. Also interventions
including OT services has shown to delay institutionaliza-
tion among frail older people [22]. Interventions should be
tailored according to the specific needs of both older patient
with dementia and possible caregiver [21, 23].

Nevertheless, decision for institutionalization is not just
a result of the cognitive and/or functional status, but also
a social decision reflecting current policies and available
resources. Concurrent decision to reduce the supply of insti-
tutional care has created huge challenges for care offered
in the community [3]. Although majority of older people
prefer living at home for as long as possible [1, 2], ageing in
place has become more challenging with increasing age and
concomitant dementia and functional impairment [24] and
current level of home care [5]. It is argued that the period of
disability and need for help before death is lengthening [25].

The 3-year institutionalization and mortality rates of the
frail home-dwelling UrGeriC patients were high. The mean

Follow-up (years)

Fig. 1 Kaplan—-Meier curves for institutionalization in total study
population (a) and by age (b)

age of institutionalization was only one year higher than that
at the first visit in UrGeriC. UrGeriC is intended for older
people who have health problems and acute difficulties in
managing at home. The aim of the UrGeriC is to diminish
admissions to the emergency department and to the hospital.
In UrGeriC, older person is experiencing comprehensive geri-
atric assessment designed to evaluate functional ability, physi-
cal health, cognition and mental health, and socioenvironmen-
tal circumstances. Before discharge from UrGeriC, home care
is contacted to inform them about the care plan of the patient
and the extra help and/or rehabilitation needed. Interval care
period in a nursing home immediately or in the near future is
also arranged, if needed. However, admission to institutional
care should not be postponed for too long especially for those
with dementia and living alone. For example, according to
a qualitative study, important practical problems preventing
older people with dementia living at home involved decreased
self-reliance, anxiety, decreased mobility and cognition and
safety related, informal caregiver/social network-related, for-
mal care-related and behavioral problems [24]. According to
a meta-analysis of randomized controlled trials, there is very
limited evidence that exercise improves cognitive function in

@ Springer



750

European Geriatric Medicine (2020) 11:745-751

100 =
90 - ——No home care
80 = Home care
70 =
60 =
50 =
40 -
30
20 -

10 4 /

0 = L] L]

0 1 2 3
Follow-up (years)

Institutionalization (%)

100 -

90 o —No falls

80 = 1 fall

7w« At least 2 falls
60 =
50 =
40 = —_———

30 - e

,
20 - ,-/J‘-/_/
_ 4
10 "’

O -F’ L] L] L]
0 1 2 3
Follow-up (years)

d-‘--

Institutionalization (%)

100 o
90 =
80
70 =
60 -
50 =
40 -
30 =
20 -
10 —

— Dementia
No dementia

Institutionalization (%)

0 1 2
Follow-up (years)

Fig.2 Kaplan—Meier curves for institutionalization by the use of
home care (a), falls during the previous 12 months (b) and dementia
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individuals with mild cognitive impairment [26]. In FINCOG
study, cognitive training did not improve or stabilize cogni-
tive functioning, health related quality of life or psychological
well-being of home-dwelling patients with mild to moderate
dementia [27]. Among non-demented home-dwelling frail
older people, instead, it is possible to improve independent
functioning in daily activities [28] and slow down the decline
in quality of life [29] with adequate timely home-based
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services. Because of a high mortality rate of old, frail and
multimorbid patients of UrGeriC, it is important to be able to
distinguish those who will benefit adequate home-based ser-
vices from those whose admission to institutional care should
no longer be postponed.

The strengths of our study are its longitudinal design, rather
large sample size, and availability of a range of important pre-
dictive factors for institutionalization. The use of local registers
with exact dates on institutionalization and death is also an
advantage of this study. In addition, we also used death as a
competitive factor in our analyses. However, the limitation of
our study is a lack of data of detailed assessment of physical
functioning and/or managing in the activities of daily living of
all UrGeriC patients. Data of falls, the use of a walking aid and
the use municipal home care services (which is based on the
functional ability of the client) were, instead, used as predictors
describing the functional ability of the study participants. The
population in our study were urban, frailty older adults, aged
75 years and older, with predominance of women (74%). Thus,
the study population can be considered moderately representa-
tive of the Finnish older population.

In conclusion, cognitive and/or functional impairment
mainly predicted institutionalization among older patients
of UrGeriC having health problems and acute difficulties
in managing at home. Further research on the use of ser-
vices, e.g., frequent admissions to ED and hospital, of
multimorbid UrGeriC patients is needed to enhance the
process of institutionalization.
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