
ReseaRch aRticle

Scandinavian Journal of Primary HealtH care
2023, vol. 41, no. 4, 478–485

The role of functioning in predicting nursing home placement or death 
among older home care patients

eeva Björkstedta,b , ari Voutilainenb , Kati auvinena , Virva hyttinenc , Johanna Jyrkkäd , 
Pekka Mäntyselkäb,e  and eija lönnroosb 
adepartment of Primary Health care, Wellbeing Services county of South Savo, mikkeli, finland; binstitute of Public Health and clinical 
nutrition, university of eastern finland, Kuopio, finland; cdepartment of Health and Social management, university of eastern finland, 
Kuopio, finland; dinformation and development Services unit, finnish medicines agency fimea, Kuopio, finland; eclinical research and 
trials centre, Kuopio university Hospital, Wellbeing Services county of north Savo, Kuopio, finland

ABSTRACT
Objective:  there have been few studies predicting institutionalization or death in home care 
settings. We examined risk factors for nursing home placement (NhP) and death among home 
care patients.
Design:  a prospective one-year follow-up study.
Settings and subjects:  Persons aged ≥65 years living in eastern Finland and receiving regular 
home care services (n = 293).
Main outcome measures: Risk factors for NhP or death were investigated using cox proportional 
hazards model. explanatory variables included demographics, health status (charlson comorbidity 
index, cci), physical (timed Up and Go, tUG), and cognitive (Mini-Mental state examination, 
MMse) functioning, Basic and instrumental activities of Daily living (BaDl, iaDl) and mood 
(Geriatric Depression scale, GDs-15).
Results:  Of the 293 patients (mean age 82.6 years, 70.6% women), 27 (9.2%) moved to a nursing 
home and 25 (6.9%) died during the follow-up (mean 350 days). the combined outcome of NhP 
or death was predicted by BaDl (hR 0.73, ci 95% 0.62–0.86), iaDl (0.75, 0.65–0.87) MMse (0.92, 
0.87–0.96), and tUG (1.02, 1.01–1.03). NhP alone was predicted by BaDl (0.62, 0.50–0.78), iaDl 
(0.57, 0.45–0.73), and MMse (0.88, 0.82–0.94) and mortality by tUG (1.02, 1.01–1.03).
Conclusion:  Basic measures of functioning can be used to identify high-risk patients in home 
care. Decreasing BaDl, iaDl and MMse predict NhP and longer tUG-times death within a year.

KEY POINTS
• Factors associated with institutionalization or death in community-dwelling older populations 

are studied comprehensively but far less in known about the risks in home care settings
• lower BaDl, iaDl and MMse scores predict NhP, and a longer tUG time predicted death 

within a one-year timeframe among home care patients.
• the basic tests of functioning and mobility can be used to identify high-risk patients in home 

care.
• identification of high-risk patients may also help in targeting of care and rehabilitation

Introduction

aging is associated with increased morbidity and vul-
nerability. in later years of life, physiological changes, 
chronic diseases, and other health problems tend to 
accumulate and compromise the health and quality of 
life of individuals [1]. Despite these problems, most 
older people prefer to live in their own homes because 
of greater autonomy, integrity of social networks, and 

a higher quality of life compared with living in institu-
tional settings [2,3].

institutionalization has been associated with several 
negative outcomes such as increased mortality, 
restricted quality of life as well as questionable quality 
of care [4,5]. additionally, nursing home placement 
(NhP) is expensive both in terms of public and private 
finances. home care services for older people aim to 
compensate for functional losses and prevent further 
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impairments, thus supporting living at home and 
reducing or delaying NhP and death [6].

Many studies have examined predictors of NhP in 
community-dwelling older people. Functional impair-
ments, cognitive impairment and prior service use have 
shown to have predictive value [7–10]. in addition, low 
self-rated health, a high number of prescribed medi-
cines, low socioeconomic status, diagnosed dementia, 
cardiovascular diseases, Parkinson´s disease, depression 
and hip fracture were related to institutionalization 
[8,11,12]. low body mass index (BMi), previous falls and 
frailty have also proven to be risk factors for NhP [13].

Mortality and NhP have common risk factors. 
increased disability, cognitive problems, prior service 
use and low self-rated health as well as cardio- and 
cerebrovascular diseases, respiratory diseases, diabetes, 
pressure ulcers and the number or severity of diseases 
have been associated with mortality among older peo-
ple [11,14,15]. Poor balance and mobility were also 
significant predictors of mortality [16–22].

thus far there have been few studies predicting insti-
tutionalization or death among home care patients [23]. 
in this study we examined risk factors for NhP or death 
in home care settings. We focused on the role of daily 
functioning, mobility, mood, and cognitive performance.

Material and methods

Study design and participants

this study was a part of the Finnish interprofessional 
Medication assessment (FiMa) study. the complete 
study design of the FiMa study has been published 
previously [24,25].

the FiMa study compared physician-led interprofes-
sional medication assessment and usual care in public 
home care settings in five areas of Finland. inclusion 
criteria for the FiMa study were age ≥65 years and reg-
istration with public home care services, and at least 
one of the following: taking ≥6 medicines daily, having 
dizziness, orthostatic hypotension or experienced a fall 
in the previous 12 months. Patients whose medication 
was not managed by home care were excluded from 
the FiMa study.

in Finland, the national goal is to enable older peo-
ple to continue living at home for as long as possible, 
even up to the end of their lives [26]. Municipalities 
are responsible for arranging social and health care 
services, including home care and nursing services. 
Finnish home care services include support and assis-
tance in activities of daily living, home nursing, physi-
cian services, rehabilitation, home hospital services in 
acute situations and end-of-life care [26]. in 2015 in 

Finland, 6% of the people aged ≥65 years and 11.8 % 
of the people aged ≥75 years received regular home 
care services [27].

the present study focused on home care patients 
from the city of savonlinna, eastern Finland. the com-
plete follow-up data including NhP and deaths were 
documented in these patients (n = 293, 58.6% of all 
FiMa study participants). the total number of patients 
in this particular study was 301 of which eight were 
excluded due to lack of follow-up information (n = 5), 
death soon after enrollment (n = 2), or lack of baseline 
information (n = 1).

Preliminary analyzes showed that the randomization 
status (medication assessment intervention or usual 
care) was not associated with NhP or death and, there-
fore, we combined the intervention and usual care 
groups in the present analyses. the post-hoc statistical 
power in the present FiMa subsample exceeded 80% 
in the measures of functioning and mood (see 
supplementary Material with supplementary Figure 1 
for a detailed description).

Data collection

an interprofessional team, consisting of a pharmacist, 
physician and nurses, conducted the data collection 
between February and December 2015. Registered 
nurses checked the eligibility of patients and carried 
out baseline examinations within two weeks after inclu-
sion to the study. the follow-up data were obtained 
from the records of the east savo health care District.

Descriptive variables
home care nurses interviewed the patients on their 
demographics, current health status and functioning 
using structured questionnaires. the prescribed and 
over-the-counter medicines used regularly or as 
needed were recorded as well. the pharmacist 
reviewed patients’ medication lists using five data-
bases, including Meds75+ Database, which supports 
clinical decision making on rational and safe pharma-
cotherapy among persons aged 75 years and older. 
Medicines classified as class D in Meds75+ should be 
avoided in the care of older people, for their risks usu-
ally outweigh their benefits.

the home care physician documented patients’ 
diagnoses from existing medical records. For the pur-
pose of this study, a modified charlson comorbidity 
index (cci) was calculated to describe disease burden 
among home care patients. We calculated the index 
using the following diseases with corresponding 
scores: metastatic or terminal cancer (score of 6), 

https://doi.org/10.1080/02813432.2023.2274333
https://doi.org/10.1080/02813432.2023.2274333


480 e. BJÖRKsteDt et al.

non-metastatic cancer and moderate or severe renal 
insufficiency (score of 2), coronary artery disease, type 
1 or 2 diabetes, chronic asthma or chronic obstructive 
pulmonary disease, rheumatoid arthritis, peripheral 
vascular disease, cerebrovascular disease, dementia of 
any type or history of gastrointestinal bleeding (score 
of 1). to assess the patients’ self-Rated health (sRh), 
we used a five-point scale: excellent, very good, good, 
fair, or poor.

Explanatory variables
the Katz index was used to assess Basic activities of 
Daily living (BaDl) and the lawton and Brody scale 
instrumental activities of Daily living (iaDl). the BaDl 
index involves basic activities such as body care, dress-
ing, toileting, transferring and feeding. the iaDl scale 
covers complex instrumental activities such as using a 
telephone, shopping, preparing meals, cleaning, wash-
ing clothes, using public transport, and managing 
medication and finances. the maximum score in BaDl 
is six and in iaDl eight, with higher scores indicating 
better performance.

Mobility was assessed with the timed Up and Go 
test (tUG). in the test, patients were timed while rising 
from a seated position in a chair with an arm rest, 
walking three meters, turning around, walking back, 
and sitting. the time taken to complete the tUG test 
correlates with the level of functional mobility with 
increasing time indicating worse performance.

to screen cognitive functions, we used the Mini 
Mental state examination (MMse) on a scale from 0 to 
30, with higher scores indicating better performance. 
Depressive symptoms were assessed with the Geriatric 
Depression scale (GDs-15), with scores from 0 to 15 and 
a higher number indicating more depressive symptoms.

Outcomes and follow-up
the follow-up data were collected from the electronic 
medical records of the east savo health care District. 
the maximal length of follow-up was one year after 
the baseline examinations. the study endpoints were 
dates of NhP or death or the end of the follow-up 
(whichever came first). We analyzed NhP or death as 
separate outcomes and as a combined outcome due 
to the rather low numbers of NhPs and deaths.

Statistical analyses

the cox proportional hazards model served as a 
method to investigate associations between the out-
come variable, permanent NhP or death, and func-
tional measures. age, sex, and cci served as covariates 

in the cox models. the randomization status (interven-
tion or usual care) was not associated with NhP or 
death and, therefore, we combined the intervention 
and usual care groups in the analyses. We evaluated 
the proportionality hazards assumption based on the 
schoenfeld residuals. For statistical analyses we 
replaced the missing data of the baseline measure-
ments with the median of the study cohort.

to better demonstrate the association between 
functioning and NhP or death, we fit a polynomial 
curve separately for each functional measure and out-
come relationship. Moreover, we used a t-test and 
Mann-Whitney U-test to detect differences in baseline 
characteristics between patients who were institution-
alized or died and those who continued as home care 
clients during the entire follow-up. iBM sPss statistics 
27 and GraphPad Prism 5 provided platforms for the 
statistical analyses.

Results

Participant characteristics

the mean age of patients was 82.6 (range 65–95) 
years and the majority (70.6%) were women (table 1). 
at baseline, 73 (24.9%) patients had excellent or very 
good sRh and 33 (11.3%) had poor sRh.

With regard to morbidity in home care patients, the 
mean cci was 2.4 (range 0–11) and the most common 
diseases were coronary artery disease (41.3%), diabe-
tes (35,8%) and heart failure (34.1%). a fourth of the 
patients were diagnosed with dementia. all patients 
had difficulties in daily activities: the average BaDl 
and iaDl scores were 4.9 (range 0–6) and 4.1 (range 
0–8), respectively. the mean MMse score was 22.4, 
ranging from 3 to 30.

the mean number of all medicines taken regularly 
or as needed was high, 15.2 (range 4–35) and a vast 
majority of patients (87.4%) used 10 or more medi-
cines. inappropriate medicines (Meds75+, class D) were 
used by 73 (24.9%) patients.

Patients who were placed in a nursing home or died 
during the follow-up were older, had a higher prevalence 
of diagnosed dementia, scored low in BaDl, iaDl and 
MMse and had a higher score in GDs-15 compared to 
those who stayed at home. in addition, they performed 
worse in the tUG test than those who stayed at home.

Risk factors for NHP and death

During the follow-up [mean 350 (sD 8.7) days], 27 
(9.2%) patients were moved permanently to nursing 
homes, 25 (6.9%) died and 241 (82.2%) continued to 
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reside at home. the cox regression adjusted for age 
and sex showed that BaDl, iaDl, MMse, and tUG 
explained the risk of combined outcome NhP or death 
(table 2). the higher the BaDl, iaDl, and MMse scores 
were and the shorter the tUG time was, the lower the 
risk of NhP or death was. these associations remained 
significant, when cci was added to the covariates. the 
patient who ended up to nursing home or died had 
more diagnosed dementia but in our analyses no other 
disease was a risk factor of NhP or death in this study.

as separate outcomes, the risk of NhP was explained 
by BaDl, iaDl, and MMse, whereas the risk of death 
was explained by tUG alone (table 2). Regarding the 
risk of death, however, the effect of tUG was not sta-
tistically significant after including cci in the model 
(table 2). Depressive symptoms measured with GDs-15 
were associated neither with NhP or death nor their 
combination.

Figure 1 illustrates the relationships between 
patients’ functional and cognitive test performances at 
baseline and NhP or death during the follow-up. in 
general, decreasing levels of daily and cognitive func-
tioning and mobility were associated with an increased 
risk of NhP or death. in the iaDl, the risk increased 
clearly for scores ≤4. For MMse, the risk was low for 
scores 30–25 but increased thereafter. tUG times 14 s 
or longer represented an increased risk for NhP or 

death among home care patients. in the BaDl, the 
risk increased almost linearly with a declining score, a 
1-point decrease in BaDl indicating approximately a 
5% increase in the risk.

Discussion

Key findings

We assessed risk factors for NhP or death among home 
care patients focusing on the role of daily functioning, 
mobility, mood, and cognitive performance. We mea-
sured functioning by indicators that are commonly 
used in home care practice. all home care patients had 
varying degrees of disability and needed help in daily 
activities. Despite the vulnerability and functional lim-
itations, the basic measures of functioning showed to 
have predictive value in differentiating the risk of NhP 
and death in home care settings. Measures of daily 
functioning and cognitive performance proved to be 
strong predictors of institutionalization. the risk of NhP 
increased almost linearly with declining BaDls.

Comparison with previous studies

in a meta-analysis with 178,056 older adults (age 
≥65 years), people with 3 or more iaDl dependencies 

Table 1. Baseline characteristics of study participants by follow-up status (stays at home or nursing home placement/death).
all Stays at home nHP or death p-value

variables n = 293 n = 241 n = 52
 age, mean (Sd) 82.6 (6.3) 82.19 (6.5) 84.5 (5.2) .013
 Women, n (%) 207 (70.6) 173 (71.8) 34 (65.4) .359
 living alone, n (%) 210 (73.4) 168 (71.2) 42 (84.0) .057
Health
 excellent or good self-reported health, n (%) 73 (24.9) 64 (26.6) 9 (17.3) .196
 charlson comorbidity index, mean (Sd) 2.4 (1.6) 2.3 (1.5) 2.9 (2.0) .058
 diabetes, n (%) 105 (35.8) 88 (36.5) 17 (32.7) .603
 dementia, n (%) 76 (25.9) 56 (23.2) 20 (38.5) .023
 coronary disease, n (%) 121 (41.3) 102 (42.3) 19 (36.5) .443
 Heart failure n (%) 100 (34.1) 80 (33.2) 20 (38.5) .468
 cerebrovascular disease, n (%) 93 (31.7) 74 (30.7) 19 (36.5) .410
 Peripheral vascular disease, n (%) 31 (10.6) 25 (10.6) 6 (12.0) .773
 coPd or asthma, n (%) 47 (16.0) 38 (15.8) 9 (17.3) .784
 cancer, n (%) 33 (11.2) 26 (10.8) 9 (17.3) .355
 Gastrointestinal bleeding, n (%) 5 (1.7) 5 (2.1) 0 (0.0) .300
 rheumatoid arthritis, n (%) 20 (6.8) 16 (6.8) 4 (8.0) .759
 Glomerulal filtration rate <50 ml/min, n (%) 11 (3.8) 9 (3.8) 2 (4.0) .950
medication
 all medicines, mean (Sd) 15.2 (5.1) 15.3 (5.2) 15.1 (5.1) .914
 class d medicine in the meds75+, n (%) 73 (24.9) 62 (25.7) 11 (21.2) .434
 ≥10 medicines in use, n (%) 256 (87.4) 212 (88.0) 44 (84.6) .510
functioning
 mmSe, mean (Sd) 22.4 (4.6) 22.8 (4.3) 20.4 (5.5) .002
 KatZ, mean (Sd) 4.9 (1.3) 5.0 (1.2) 4.3 (1.6) <.001
 iadl, mean (Sd) 4.1 (2.1) 4.3 (2.0) 3.0 (2.2) <.001
 tuG, second, mean (Sd) 25.8 (20.8) 24.1 (17.7) 34.5 (31.6) .014
 GdS-15, mean (Sd) 5.0 (3.1) 4.8 (3.2) 5.6 (2.3) .014

nHP: nursing home placement; Sd: standard deviation; coPd: chronic obstructive pulmonary disease; meds75+: database of medication for older people; 
category d: avoid use in older people; mmSe: mini-mental state examination; KatZ: index of independence in activities of daily living; iadl: instrumental 
activities of daily living; tuG: timed up and go test; GdS-15: geriatric depression scale. p-value for statistical significance <.05.
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were approximately three times more likely to enter a 
nursing home over 2- to 6-year intervals [7]. in a pre-
vious Finnish study, iaDl scores <5 predicted institu-
tionalization among hip fracture patients aged 
≥65 years [9]. in our study, the risk of NhP was quite 
steady with iaDl scores of 8 to 3 and started to 
increase after the patients had lost their independence 
in almost all iaDls. Our patients received regular home 
care and were able to live at home despite having low 
iaDl functioning.

the MMse is an instrument commonly used for 
cognitive screening. in this study, the risk of NhP or 
death started to gradually increase with MMse scores 
indicative of mild cognitive impairment. this was 
concordant with previous findings. For example, in a 
one-year follow-up after a hip fracture, the MMse 
cut-off value of 20 indicated a strong connection 
with institutionalization [9]. in another study, patients 
with mild alzheimer’s disease (aD, MMse 20–23) 
already had a higher risk of NhP than patients with 
early aD (MMse 27–30) [28]. as well known, progres-
sive cognitive decline also affects functioning in daily 
activities [8].

We assessed mobility with the tUG test, and it 
appeared to be the only functional measure which 

predicted death among home care patients. in earlier 
studies low walking speed and poor balance were 
both significant predictors of mortality in community- 
dwelling older people [16–18,22], and longer tUG 
times were associated with mortality in both home- 
dwelling males and females [17,21]. in diagnose-specific 
populations, for example, among patients with chronic 
kidney disease, each one-second increase in tUG time 
was associated with an 8% greater risk of death over 
the following three years [20]. in a prospective cohort 
study of patients aged ≥65 years undergoing colorectal 
or cardiac operation, a preoperative tUG time >15 s 
was associated with a significantly higher one-year 
mortality [19].

in our study, the risk of death began to increase 
after the patient’s tUG time was >13 s but the effect 
did not remain significant in comorbidity-adjusted 
analyses. the cci was originally developed to measure 
the burden  of comorbidity to predict mortality [29]. 
this may indicate over-adjustment in our mortality 
analysis, and on the other hand, also reflect the impact 
of comorbidity on mobility.

Depressive symptoms did not predict NhP or death 
in our study. in earlier studies, depressive symptoms 
increased the risk of NhP in primary care patients with 
mild cognitive impairment or dementia (age 75–81 years) 
and a concordant association was found in a Finnish 
register-based study of home-dwelling older people (age 
≥65 years) [11,12]. two reviews concluded that diag-
nosed depression was a risk factors for NhP or death 
among home-dwelling older people but there were also 
studies with unclear or opposite findings [8,11].

Our findings were consistent with earlier prospective 
studies among home-dwelling older populations show-
ing that institutionalization was associated with cogni-
tive and/or functional impairments [7–10] and functional 
disability was connected to mortality [14]. concordantly, 
a meta-analysis of studies that predicted institutionaliza-
tion in the U.s. showed that BaDls predicted NhP bet-
ter than iaDls [7] Functional impairment is first evident 
in iaDls and later in BaDls [30]. Between cognitive and 
functional performances exist a strong one-sided associ-
ation: progressive cognitive decline affects daily func-
tioning, first iaDls and then BaDls [8]. Difficulties in 
mobility are often the first sign of functional decline 
and may indicate that a person could benefit from pre-
ventive actions and rehabilitation [8,11,17].

Strengths and limitations

Our study has several strengths. the participants were 
patients of public home care without exclusions 

Table 2. cox proportional hazards models for nursing home 
placement (nHP) or death.

Hazard ratios for nHP or death, Hr (95% ci), p-value

Badl iadl mmSe tuG GdS-15

model 1 0.73 
(0.62–0.86) 

<0.001

0.75 
(0.65–0.87) 

<0.001

0.92 
(0.87–0.96) 

<0.001

1.02 
(1.01–1.03) 

<0.001

1.06 
(0.97–1.15) 

0.201
model 2 0.76 

(0.63–0.90) 
0.002

0.77 
(0.66–0.89) 

<0.001

0.91 
(0.87–0.96) 

<0.001

1.01 
(1.00–1.02) 

0.029

1.05 
(0.96–1.14) 

0.260
Hazard ratios for nHP, Hr (95% ci), p-value

Badl iadl mmSe tuG GdS-15
model 1 0.62 

(0.50–0.78) 
<0.001

0.57 
(0.45–0.73) 

<0.001

0.88 
(0.82–0.94) 

<0.001

1.01 
(0.99–1.03) 

0.278

1.04 
(0.93–1.17) 

0.464
model 2 0.61 

(0.48–0.77) 
<0.001

0.57 
(0.45–0.73) 

<0.001

0.88 
(0.82–0.94) 

<0.001

1.01 
(0.99–1.03) 

0.272

1.04 
(0.92–1.17) 

0.521
Hazard ratios for death, Hr (95% ci), p-value

Badl iadl mmSe tuG GdS-15
model 1 0.83 

(0.66–1.05) 
0.114

0.91 
(0.76–1.08) 

0.276

0.96 
(0.89–1.04) 

0.300

1.02 
(1.01–1.03) 

0.002

1.06 
(0.95–1.18) 

0.309
model 2 0.92 

(0.71–1.18) 
0.500

0.94 
(0.79–1.13) 

0.527

0.99 
(0.89–1.03) 

0.265

1.01 
(1.00–1.03) 

0.079

1.05 
(0.94–1.18) 

0.390

Separate models for each functional measure.
model 1: adjusted for age and sex.
model 2: adjusted for age, sex and charlson comorbidity index.
Badl: basic activities of daily living; iadl: instrumental activities of daily 
living; mmSe: mini-mental state examination; tuG: timed up and go; 
GdS-15: geriatric depression scale; Hr: hazard ratio; ci: confidence interval. 
in all hazard models, ascending scores of independent variables were 
used. for Badl, iadl and mmSe this means better and for tuG and 
GdS-15 worse performance.
p-value for statistical significance < .05.
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regarding morbidity or functionality. the functional 
measurements used in this study are cheap and com-
monly used in home care settings and therefore we 
assume that our findings are generalizable to the 
home care context. the exact dates of NhP and death 
were obtained from local registers, and all patients 
lived in the same area so the criteria and opportuni-
ties for NhP were similar for all.

there were also some limitations. the study cohort 
was quite small, and the follow-up time was quite 
short (maximum one year) so the number of NhPs and 
deaths remained low. On the other hand, the short 
follow-up time strengthened the association between 
the functional measurements and outcomes. the data 
were collected from one area in Finland but due to 
the national home care quality recommendations, the 
findings are generalizable to the whole country and 
probably more broadly, at least, to home care settings 
in other scandinavian countries, where the services are 
comparable to ours.

Conclusions and implications

Policymakers and clinicians are challenged with devel-
oping and providing services with limited resourced 
for a growing number of older people. this often 

means a necessity to focus on high impact problems. 
commonly used and validated tests of functioning and 
mobility proved to be indicators of emerging adverse 
outcomes, institutionalization and death, among home 
care patients. lower scores of BaDl, iaDl and MMse 
predicted NhP and longer tUG times predicted death 
within a one-year timeframe. the predictive accuracy 
of these tests in differentiating the risks of NhP and 
death was good even in this vulnerable patient group.

Developing prediction models is one way to help 
policymakers and clinicians to do the right things at 
the right time. Regular screening of home care patients 
with tUG and at least with one other test of function-
ing can be used to identify patients at high risk of NhP 
or death. Detection of high-risk patients may also help 
in the targeting care and rehabilitation. More research 
is needed to determine which specific home care ser-
vices could help to delay institutionalization and death.

Ethical approval

the Research ethics committee of Northern savo 
hospital District and Kuopio University hospital 
approved the FiMa study protocol on February 3, 
2015. all participants or their closest proxy, if the 
patient had cognitive impairments, gave written 

Figure 1. relationships between functional measures and institutionalization or death among home care patients. note the 
reverse x-axes for iadl, mmSe, and Badl.
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informed consent to the study. the FiMa study was 
registered with clinicaltrials.gov on March 20, 2015 
(identifier: Nct02398812).
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