https://helda.helsinki.fi

Mental, Physical and Social Functioning in Independently Living
Senior House Residents and Community-Dwelling Older Adults
Lahti, Anna-Maria
2021-12
Lahti , A-M , Mikkola , T M , Salonen , M , Wasenius , N , Sarvimäki , A , Eriksson , J G &
von Bonsdorff , M B 2021 , ' Mental, Physical and Social Functioning in Independently Living
Senior House Residents and Community-Dwelling Older Adults ' , International Journal of
Environmental Research and Public Health , vol. 18 , no. 23 , 12299 . https://doi.org/10.3390/ijerph182312299

http://hdl.handle.net/10138/338622
https://doi.org/10.3390/ijerph182312299
cc_by
publishedVersion
Downloaded from Helda, University of Helsinki institutional repository.
This is an electronic reprint of the original article.
This reprint may differ from the original in pagination and typographic detail.
Please cite the original version.

International Journal of

Environmental Research
and Public Health

Article

Mental, Physical and Social Functioning in Independently
Living Senior House Residents and Community-Dwelling
Older Adults
Anna-Maria Lahti 1,2, * , Tuija M. Mikkola 2,3 , Minna Salonen 2,4 , Niko Wasenius 2,5 , Anneli Sarvimäki 6 ,
Johan G. Eriksson 2,7,8 and Mikaela B. von Bonsdorff 1,2
1

2

3
4
5

6
7



Citation: Lahti, A.-M.; Mikkola, T.M.;

8

*

Gerontology Research Center and Faculty of Sport and Health Sciences, University of Jyväskylä,
40014 Jyväskylä, Finland; Mikaela.vonbonsdorff@jyu.fi
Folkhälsan Research Center, 00250 Helsinki, Finland; tuija.mikkola@folkhalsan.fi (T.M.M.);
minna.salonen@thl.fi (M.S.); niko.wasenius@helsinki.fi (N.W.); johan.eriksson@helsinki.fi (J.G.E.)
Clinicum, Faculty of Medicine, University of Helsinki, 00014 Helsinki, Finland
Public Health Promotion Unit, National Institute for Health and Welfare, 00271 Helsinki, Finland
Department of General Practice and Primary Health Care, University of Helsinki and Helsinki University
Hospital, 00014 Helsinki, Finland
The Age Institute, 00520 Helsinki, Finland; Anneli.sarvimaki@ikainstituutti.fi
Singapore Institute for Clinical Sciences, Agency for Science, Technology, and Research,
Singapore 117609, Singapore
Department of Obstetrics & Gynaecology and Human Potential Translational Research Programme, Yong Loo
Lin School of Medicine, National University of Singapore, Singapore 119077, Singapore
Correspondence: anna.lahti@folkhalsan.fi

Salonen, M.; Wasenius, N.; Sarvimäki,
A.; Eriksson, J.G.; von Bonsdorff, M.B.
Mental, Physical and Social
Functioning in Independently Living
Senior House Residents and
Community-Dwelling Older Adults.
Int. J. Environ. Res. Public Health 2021,
18, 12299. https://doi.org/
10.3390/ijerph182312299
Academic Editors: Daniele Magistro,
Noel Kinrade, Giovanni Piumatti and
Massimiliano Zecca
Received: 21 September 2021
Accepted: 19 November 2021
Published: 23 November 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

Abstract: Senior houses provide social interaction and support, potentially supporting older people’s
physical and mental functioning. Few studies have investigated functioning of senior house residents.
The aim was to compare functioning between senior house residents and community-dwelling older
adults in Finland. We compared senior house residents (n = 336, 69% women, mean age 83 years)
to community-dwelling older adults (n = 1139, 56% women, mean age 74 years). Physical and
mental functioning were assessed using the SF 36-Item Health Survey. Loneliness and frequency of
social contacts were self-reported. The analyses were adjusted for age, socioeconomic factors and
diseases. Physical functioning was lower among men in senior houses compared to communitydwelling men (mean 41.1 vs. 46.4, p = 0.003). Mental functioning or the frequency of social contacts
did not differ between type of residence in either sex. Loneliness was higher among women in
senior houses compared to community-dwelling women (OR = 1.67, p = 0.027). This was not
observed in men. Results suggest that women in senior houses had similar physical and mental
functioning compared to community-dwelling women. Male senior house residents had poorer
physical functioning compared to community-dwelling men. Women living in senior houses were
lonelier than community-dwelling women despite the social environment.
Keywords: mental functioning; older people; physical functioning; loneliness; senior housing;
social contacts

iations.

1. Introduction
Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses/by/
4.0/).

The population is aging rapidly in Western countries. Aging increases risks of an
overall decline in health, and aging of the population results in an ever-growing demand
for suitable housing options. Because younger generations’ functional ability is better than
before [1,2], there is likely to be an increasing need for non-institutional housing facilities
that provide light services and sense of community to support independent living. Finland
provides an interesting setting for our study, as Finland is a Nordic welfare state with free
or low-cost healthcare. In the Nordic welfare model, healthcare is available to everyone
regardless of financial resources [3].
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Senior houses, i.e., non-institutional facilities, where older people live independently,
constitute one potential form of living for older adults who have varying needs for assistance in daily living tasks. While care for older people is mainly organised at the municipal
level in Finland, senior houses and other independent living facilities are usually privately
owned or rental apartments owned by non-profit organisations and foundations. Senior
houses are often targeted for people aged 55 years or older who are able to live independently. The residents pay for rent and various services offered by the facilities, such as
housekeeping and food service, to support their independent living. Unlike assisted living
facilities and nursing homes, senior houses do not provide continuous care or assistance.
Senior housing has become increasingly popular in the recent years [4]. Based on previous
international research, reasons for relocating to a senior housing facility often include
decline in physical performance, lack of assistance and loneliness [5,6] but also a desire for
a safer and more comfortable living environment [6,7].
Senior houses often have organised activities and common spaces. Thus, the facilities
provide opportunities for social interactions and hence, may provide social support [8].
Neighborhood social capital and social support have been associated with better mental
health among older individuals [9], and social participation and a wider social network
have been associated with better physical health and lower mortality [10–12]. A recent
qualitative study found that senior housing offered an environment that supports wellbeing and healthy aging [13]. These findings support the idea that senior houses could
promote mental and physical functioning of older people.
Loneliness is a common and growing problem among older adults, and it has been
associated with several negative physical and mental health outcomes, such as decline in
functioning [14] and self-rated health [15], depression, cognition and premature mortality [16–18]. Residents in senior houses could have more frequent social contacts due to
the surrounding social environment. Having peers as neighbors and activities organized
in the houses are factors that may contribute to social interaction and thus alleviate or
even prevent loneliness [8,19], although the frequency of social contacts alone does not
necessarily indicate less loneliness [20]. In fact, a longitudinal study on mental wellbeing
of residents in senior housing reported that loneliness did not change during the first year
of living in senior housing [21]. Interestingly, a previous study on the social environment
in senior housing found that the residents’ social contacts increased while living in senior
housing [22].
Less is known of the functioning and characteristics of senior house residents in
relation to community-dwelling older people. Most studies of functioning and loneliness
have been conducted among community-dwelling older people, and not specifically in an
independent-living senior house setting. In addition, only a few studies have compared
senior house residents and community-dwelling older adults [6,23]. A recent cross-sectional
study on health of independently living residents of a senior housing community found
no differences in physical or mental well-being between the residents and communitydwelling older people [6]. However, another study reported that residents in a senior
housing community reported better self-rated health than community-dwelling older
people [23]. Findings by Taylor et al. [19] and Jeste et al. [6] suggest that residents in
senior housing communities seem to be lonelier than the general population, despite the
social environment.
The aim of this cross-sectional study was to contribute to the limited knowledge of independent senior housing by investigating whether independently living male and female
senior house residents’ physical, mental and social functioning as well as loneliness differed from community-dwelling older adults’ functioning and loneliness. We expected that
(1) physical functioning would be similar to or better in senior house residents compared
to community-dwelling older adults; (2) mental functioning would be similar to or better
in senior house residents compared to community-dwelling older adults; (3) senior house
residents would be more lonely compared to community-dwelling older adults; and (4) se-
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nior house residents would have more frequent social contacts than community-dwelling
older adults.
2. Materials and Methods
We used data from the BoAktiv senior housing study and self-reported survey data
from the Helsinki Birth Cohort Study (HBCS). In total, our study included 1475 individuals.
BoAktiv data were collected in 2018 and in 2020 in 15 senior houses around coastal regions
of Finland. All residents who were over 55 years of age, Finnish- or Swedish-speaking
and living independently were invited to take part in the study by filling in a survey at
home delivered by the researchers. In 2018, we invited a total of 465 persons of which
194 participated (41.7%). In 2020, we included three new senior houses that had been
recently opened and invited 588 individuals of which 247 participated (42.0%). Altogether,
105 individuals answered the survey both in 2018 and 2020 and in these cases answers from
2018 were included. Thus, the number of eligible subjects in 2020 was 142 resulting in a
total sample size of 336 participants. They are herein referred to as ‘senior house residents’.
We used data from the Helsinki Birth Cohorts Study (HBCS) to obtain a group of
community-dwelling older adults. HBCS is an ongoing epidemiological longitudinal
cohort study, which includes 13,345 individuals born between 1934 and 1944 in Helsinki,
Finland at the Helsinki University Central Hospital or Helsinki City Maternity Hospital.
In 2000, a sample of 2691 individuals were invited to participate in a clinical examination
between 2001 and 2004 using random-number tables. Of these individuals, 2003 cohort
members participated in clinical examinations and interviews conducted by trained study
nurses as described in [24,25]. Of these individuals, a postal questionnaire was sent out in
2015 to the cohort members who were alive and whose contact information was available
(n = 1577). Of them, 1153 cohort members participated, which is the sample used in this
study. The cohort members were asked in 2015 about their living conditions and those
living in a senior house or a service home (n = 14) were excluded from the study and all
other cohort members were included in the community-dwelling study cohort (n = 1139).
These cohort members of the HBCS are herein after referred to as ’community-dwelling
older adults’.
Both studies were conducted in line with the guidelines of the Declaration of Helsinki.
BoAktiv was approved by the University of Helsinki Ethical Review Board in the Humanities and Social and Behavioral Sciences, and the HBCS was approved by the Ethics
Committee of Epidemiology and Public Health of the Hospital District of Helsinki and
Uusimaa and the National Public Health Institute, Helsinki. Participants in both studies
received a description of the study and provided written informed consent.
2.1. Measures
2.1.1. Physical and Mental Functioning
Self-reported physical and mental functioning were assessed using the validated
Finnish version of the SF-36 Health Survey 1.0 [26,27], a widely-used method for assessing health. The survey consists of eight domains: physical functioning (10 items), role
limitations caused by physical health problems (4 items), bodily pain (2 items), general
health (5 items), role limitations caused by emotional problems (3 items), vitality (4 items),
mental health (5 items) and social functioning (2 items). The score range for each item is
from 0 to 100, with 100 representing the best level of functioning or well-being. The eight
domains were standardised using the means and standard deviations of the US reference
population (1990) [28]. Physical (PCS) and mental component scores (MCS) were calculated
from standardised domains. The domains were weighted using factor score coefficients
from the same reference population and summed, resulting in PCS and MCS. Finally, PCS
and MCS were standardised using a mean of 50 and a standard deviation of 10 [29]. Of the
community-dwelling older adults, 1113 (97.7%) had complete data on SF-36 and of the
senior house residents 290 (86.3%) had complete data on SF-36.
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2.1.2. Loneliness
Using questionnaires, the participants in both studies were asked a standard question:
“Do you feel lonely?” and alternatives to the answers were: (1) Never or rarely, (2) Sometimes and (3) Often. As only 4% of the participants reported to have felt lonely often,
we combined options 2 and 3 into one group, forming the group ‘lonely’.
2.1.3. Social Functioning
Social functioning was measured using the frequency of social contacts. The participants in both studies were asked “How often are you in contact with your family or
children/close friends/acquaintances?” using three separate questions. Options to the
answers were: (1) Every day, (2) Every week, (3) Every month, (4) Couple of times a year,
(5) Seldom or not at all and (6) I don’t have family/close friends/acquaintances. Answer
options were recoded into: (1) Every day, (2) Weekly or monthly and (3) Rarely or not at all.
Due to small frequencies in the categories, the questions on family and close friends were
combined by summing the variables and recoding them into a similar three class-scale as
was done for contact with acquaintances.
2.1.4. Covariates
Sociodemographic and socioeconomic variables include age, gender, marital status
(1) Married or in a relationship, (2) Non-married, education (1) University level, (2) High
school (3) Middle school or lower, economic situation (1) Very good or good, (2) Average,
(3) Poor or very poor, alcohol intake (1) Weekly, (2) Monthly or less, (3) Not at all smoking
(1) Smoking, (2) Not smoking, physical activity (times per week) and chronic diseases.
Medical history of 11 chronic illnesses were self-reported in both studies, including heart
insufficiency, angina pectoris, myocardial infarction, heart arrythmia, stroke, cancer, diabetes, dementia, chronic pulmonary diseases (e.g., asthma), claudication and rheumatic
disorders.
2.2. Statistical Methods
Baseline characteristics were compared using Mann-Whitney’s U-test to compare
the mean scores of continuous variables since many of the distributions were not normal.
The chi-squared (χ2 ) test was used for categorical variables, and Fisher’s exact test was
used for dichotomous categorical variables. All tests were conducted separately for women
and men, since there may be significant differences in health between the sexes [30].
To further compare physical and mental functioning between the housing groups, we used
general linear models (GLM) with bootstrapping. The analyses were adjusted for age and
socioeconomic factors (marital status, education and economic situation). To compare
loneliness among participants, we used binary logistic regression analysis and to compare
social contacts, we used ordinal logistic regression analysis. The analyses were adjusted
for age, socioeconomic factors and chronic diseases. All tests were performed two-tailed,
and analyses were carried out using SPSS IBM version 25.0 (IBM Corp, Armonk, NY, USA)
and Stata 15.1 (StataCorp, College Station, TX, USA).
In order to control for the age difference in the two cohorts and to exclude outliers,
we ran the analyses including only those senior house residents who were within the age
range of the community-dwelling older people (born between 1934 and 1944). We found
that the results were very similar and had the same trend for both physical and mental
functioning, loneliness and social contacts as in the non-stratified analyses. Here, we report
only analyses including all senior house residents.
3. Results
3.1. Participant Characteristics
Of the senior house residents, 69% were women. Of the community-dwelling older
adults, 56% were women. The mean age for senior house residents was 83 years (±7.6)
and for community-dwelling older adults 74 (±2.7) years. Senior house residents differed
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from the community-dwelling older adults in various demographic and health variables
(Table 1). A larger percentage of senior house residents were not married or in a relationship.
A larger proportion of them also had a university level degree, and they had more chronic
diseases compared to community-dwelling peers. Senior house residents used less alcohol
and fewer of them smoked, and they were less physically active.
Table 1. Participants’ demographic and socioeconomic characteristics.
Men
Variables

Senior House

Women

Community-Dwelling

Senior House

Community-Dwelling

p-Value *
Age, mean (SD)
Married or in a relationship, n (%)
Education, n (%)
University level
High school
Basic education
Economic situation, n (%)
Good or very good
Mediocre
Poor or very poor
Chronic diseases, n (%)
None
1 chronic disease
2 or more
Loneliness, n (%)
Rarely or never
Sometimes or often
Contact with family and friends, n (%)
Everyday
Weekly, seldom or not at all
Contact with acquaintances, n (%)
Everyday
Weekly or monthly
Seldom or not at all
Alcohol use, n (%)
Weekly
Monthly or less
Not at all
Current smokers, n (%)
Physical activity times per week
SF-36: PCS, mean (SD)
SF-36: MCS, mean (SD)

82.6 (7.7)
55 (52)

73.9 (2.6)
419 (84)

60 (58)
23 (22)
20 (19)

137 (28)
253 (51)
108 (22)

70 (67)
33 (31)
<5 (2)

266 (53)
215 (43)
17 (4)

15 (16)
29 (30)
51 (54)

193 (39)
175 (35)
131 (26)

60 (59)
41 (41)

389 (78)
109 (11)

27 (27)
74 (73)

87 (17)
412 (83)

9 (9)
56 (57)
34 (34)

19 (4)
286 (57)
193(39)

46 (44)
31 (30)
28 (27)
<5 (1)
2.2
40.6 (11.5)
53.6 (10.5)

289 (58)
152 (31)
57 (11)
53 (11)
3.1
46.4 (9.1)
55.5 (8.3)

<0.001
<0.001
<0.001

p-Value *
83.1 (7.6)
45 (20)

74.0 (2.8)
368 (58)

100 (44)
76 (34)
51 (23)

133 (21)
288 (45)
217 (34)

110 (49)
97 (43)
18 (8)

306 (48)
287 (45)
44 (7)

69 (31)
77 (34)
79 (35)

287 (45)
220 (35)
128 (20)

113 (50)
112(50)

444 (70)
190 (30)

75 (33)
154 (67)

178 (28)
459 (72)

23 (10)
116 (53)
82 (37)

18 (3)
397 (62)
221 (35)

64 (29)
105 (47)
53 (24)
5 (2)
2.1
40.2(10.3)
50.9(10.5)

232 (37
327 (51)
77 (12)
60 (9)
2.6
43.7 (10.6)
54.0 (9.9)

0.44

0.80

<0.001

<0.001

<0.001

<0.001

0.08

0.10

0.07

<0.001

<0.001

<0.001
<0.001
<0.001
0.06

<0.001
<0.001
<0.001

<0.001

<0.001
<0.001
<0.001
<0.001

Data are presented as the mean or n (%). SF-36: PCS = physical component summary score. SF-36: MCS = mental component summary
score. * Mann-Whitney’s U-test for continuous variables due to non-normality. The chi-squared (χ2 ) test for categorical variables and
Fisher’s exact test for dichotomous categorical variables.

3.2. Health-Related Quality of Life SF-36
Senior house residents had lower health-related quality of life in all of the eight SF-36
subscales compared to older people living in the community, except for bodily pain (data
not shown). The associations between housing type and health-related quality of life are
presented in Table 2. After adjusting for age there were no marked differences in the SF-36
subscales among women, and in most subscales among men, apart from physical function,
which was 12.9 (p = 0.001) points lower among senior house residents, and social function,
which was 6.8 (p = 0.019) points lower among senior house residents. When adjusting for
age and socioeconomic factors, the differences among men in physical function increased to
18.3 points (p < 0.001) and in social function to 9.8 points (p = 0.002). No marked differences
were found among women.
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Table 2. Mean values for the eight SF-36 subscales and physical and mental summary scores among men and women in the
two housing groups using the general linear model (GLM).
Men
SF-36 Subscales

Physical Function
General Health
Bodily pain
Physical Role
Mental Health
Social function
Vitality
Emotional Role
PCS
MCS

Model

Model 1
Model 2
Model 1
Model 2
Model 1
Model 2
Model 1
Model 2
Model 1
Model 2
Model 1
Model 2
Model 1
Model 2
Model 1
Model 2
Model 1
Model 2
Model 1
Model 2

Senior House

Women

Community-Dwelling

Senior House

Community-Dwelling

Mean

S.E.

Mean

S.E.

p-Value

Mean

S.E.

Mean

S.E.

p-Value

67.0
62.6
62.3
59.6
72.6
68.9
70.9
63.7
79.6
78.7
82.7
80.3
69.4
68.1
84.9
83.9
43.4
41.1
55.1
55.2

4.5
4.5
2.4
2.6
3.0
3.2
4.9
5.1
1.9
2.0
2.6
2.8
2.3
2.5
3.6
3.7
1.6
1.6
1.2
1.3

79.9
80.9
63.1
63.8
73.6
74.3
71.6
73.2
82.6
82.9
89.5
90.1
70.9
71.1
82.9
83.2
45.9
46.4
55.2
55.2

1.1
1.0
0.9
0.9
1.0
1.0
1.8
1.8
0.7
0.7
0.9
0.9
0.9
0.9
1.5
1.5
0.5
0.4
0.4
0.4

0.001
<0.001
0.772
0.158
0.767
0.134
0.897
0.098
0.149
0.073
0.019
0.002
0.559
0.281
0.635
0.879
0.153
0.003
0.916
0.978

69.9
68.6
61.7
61.4
67.2
66.7
64.6
62.8
76.3
76.7
80.1
80.3
63.1
63.7
78.6
77.8
43.3
42.7
52.4
52.9

2.1
2.1
1.5
1.6
2.0
2.1
3.4
3.5
1.4
1.4
1.8
1.9
1.6
1.6
2.9
3.1
0.9
1.0
0.8
0.8

69.9
70.3
62.5
62.5
63.9
63.8
62.7
63.4
79.0
78.8
83.9
83.6
65.2
64.9
74.7
75.1
42.7
42.9
53.6
53.4

1.0
1.0
0.8
0.9
1.1
1.1
1.8
1.7
0.7
0.7
1.0
1.0
0.8
0.8
1.6
1.5
0.5
0.5
0.4
0.4

0.995
0.493
0.679
0.599
0.190
0.272
0.648
0.888
0.087
0.206
0.088
0.153
0.261
0.536
0.277
0.465
0.582
0.898
0.214
0.560

Model 1 adjusted for age. Model 2 adjusted for age, educational attainment, marital status and economic situation. S.E. = standard error,
MCS = mental component summary score, PCS = physical component summary score.

3.3. Mental Functioning
MCS was lower among senior house residents. The difference was small, 1.9 (p = 0.06)
points among men and 3.1 (p < 0.001) points among women (Table 1). Further adjustment
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for age and socioeconomic factors attenuated the differences in the MCS according to
housing type among men and women, presented in Table 2 and Figure 1.

100

Score

80
60

p = 0.98

p = 0.56

p = 0.003

p = 0.90

40
20
0
MCS male

MCS female

Senior house

PCS male

PCS female

Community-dwelling

Figure 1. The SF-36 physical and mental functioning summary scores for males and females in
Figure 1. The SF-36 physical and mental functioning summary scores for males and females in houshousing groups using General Linear Model (GLM) adjusted for age, educational attainment, marital
ing groups using General Linear Model (GLM) adjusted for age, educational attainment, marital
status
economic
situation.
MCS
= mental
component
summary
score,
PCS
= physical
component
status
andand
economic
situation.
MCS
= mental
component
summary
score,
PCS
= physical
component
summary
score.
summary score.

3.4. Physical Functioning
3.4. Physical Functioning
PCS was lower among senior house residents. Among men, the differences was 5.8
was points
lower among
seniorwomen,
house residents.
Among
men,(Table
the differences
was 5.8for
(p PCS
< 0.001)
and among
3.5 (p < 0.001)
points
1). Adjustment
(p <age
0.001)
points
and
among
women,
3.5
(p
<
0.001)
points
(Table
1).
Adjustment
forfactors
age
attenuated the differences. However, further adjustment for socioeconomic
attenuated the differences. However, further adjustment for socioeconomic factors
strengthened the association among men, 5.3 points (p = 0.003) lower among senior house
residents indicating negative confounding (Table 2 and Figure 1).

3.5. Loneliness
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strengthened the association among men, 5.3 points (p = 0.003) lower among senior house
residents indicating negative confounding (Table 2 and Figure 1).
3.5. Loneliness
A larger proportion of senior house residents felt lonely at least sometimes compared
with older people who lived in the community (Table 1). Among women, the odds for
feeling lonely at least sometimes was higher among the senior house residents compared to
the community-dwelling older people (Table 3). Further adjustment for age, socioeconomic
factors and chronic diseases did not markedly change the association. Among men, there
was no association between the housing groups and loneliness.
Table 3. Senior house residents’ odds for loneliness using binary logistic regression analysis and for social contacts using
ordinal logistic regression analysis. Community-dwelling older people as a reference group.
Model 1
Variables
Male
Loneliness
Social contacts:
Family and friends
Acquaintances
Female
Loneliness
Social contacts:
Family and friends
Acquaintances

Model 2

Model 3

OR

95% CI

p-Value

OR

95% CI

p-Value

OR

95% CI

p-Value

2.32

1.20–4.48

0.012

1.54

0.73–3.27

0.26

1.28

0.59–2.77

0.54

1.22
1.39

0.63–2.34
0.79–2.43

0.56
0.25

1.08
1.08

0.54–2.18
0.59–1.97

0.83
0.80

0.88
1.11

0.40–1.94
0.57–2.17

0.75
0.76

2.01

1.33–3.05

0.001

1.70

1.08–2.67

0.021

1.67

1.06–2.63

0.027

1.01
1.14

0.61–1.56
0.76–1.72

0.97
0.57

0.85
1.03

0.54–1.36
0.67–1.59

0.51
0.95

0.87
1.01

0.54–1.39
0.65–1.56

0.56
0.98

Model 1 adjusted for age, model 2 adjusted for age, educational attainment, marital status and economic situation and model 3 adjusted for
age, educational attainment, marital status, economic situation and chronic diseases. OR = odds ratio, CI = confidence interval.

3.6. Social Contacts
Among women, senior house residents were in contact with acquaintances more
often than community-dwelling individuals (Table 1). However, we found no differences
in the odds ratios for housing groups and contacts with acquaintances in either women
or men when adjusted for age, socioeconomic factors and diseases (Table 3). Similarly,
housing type was not associated with social contacts defined as contacts with family and
close friends.
4. Discussion
Findings from this cross-sectional study indicate that older men living in senior houses
had lower physical functioning compared to older men living in the community. Among
women, the housing type was not associated with physical functioning. In addition, mental
functioning was not associated with housing type. Loneliness appeared to be more common
in senior houses even though the frequency of social contacts did not differ between the
housing groups.
Our findings showed that men in senior houses had lower physical functioning than
community-dwelling men. The PCS difference of 5.3 points can be considered as clinically
meaningful [31,32]. Our study findings are partly in accordance with a recent study [6]
in which the investigators did not find differences in physical functioning between older
adults living in senior housing and in the community. However, PCS mean scores were
slightly lower in their study compared to ours. In addition, they did not look into sex
differences in their study. Another study focusing on the use of health and medical services
reported that older adults living in senior housing had better self-rated health than older
adults living in the community [23]. It is possible that one of the main reasons an older
person chooses to move to a senior house is due to reduced physical functioning, which
would explain the differences we observed among men. Women may reside in senior
housing for different reasons, such as loneliness. However, as stated in our inclusion
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criteria, the senior house residents were all living independently. Independent living
requires the individual to be in somewhat good overall health.
As expected, mental functioning did not differ between senior house residents and
community-dwelling older people. Senior houses offer opportunities for socialisation and
intellectual activities, which may have a positive effect on mental health. In addition,
senior houses are often centrally located or have good access to public transport and
services, which have been associated with increased well-being [9] and better cognitive
functioning [33]. Our results are in accordance with results from another study [6] reporting no differences among mental health measured with SF-36 and very similar MCS
mean scores as in our study. However, adults choosing to move to senior housing are
often well-educated and/or have a good economic situation, which are both associated
with better mental health and self-rated health [34] and may explain their good mental
functioning. Our results support this idea, since the residents in senior houses were mostly
highly educated. The participant characteristics in Finnish senior houses were similar to
previous studies in senior communities in terms of sex [35–38], marital status, educational
attainment [6,37] and chronic diseases [23].
We found that residents in senior houses were lonelier than older adults in the community, but after adjustments, this was only observed among women. To our knowledge,
few studies have investigated loneliness in a similar senior house setting as in our study
where residents live independently. Nevertheless, our findings are similar to another study
focusing on loneliness in senior housing [19]. As previously stated, women may reside in
senior houses for different reasons than men, such as loneliness or lack of social support.
In addition, senior housing is often considered a safe housing option [39] which may be
appealing to lonely women in particular. Also, since the senior house residents in our
study were older than the community-dwelling older adults, they may have been more
likely to have experienced a loss of family and friends during their lifetime. This might be
the case especially for women, since a larger percentage of them were widowed. Losing
one’s spouse may create a sense of bereavement that we were not able to observe in our
study. Bereavement may create a strong feeling of loneliness and sorrow that cannot be
reduced with social gatherings [40]. This however may be affected by the amount of time
passed since the loss of one’s spouse. It may also be plausible that people who move to a
senior house may have greater social needs to begin with, thus being more prone to feeling
lonely if their social needs are not met. Furthermore, people who enjoy solitude may be
less inclined to consider residing in a senior house in the first place.
The frequency of social contacts did not differ between the housing groups. However,
we do not know how satisfied the participants were with the frequency and/or quality of
contacts with their family and friends or acquaintances. Loneliness has been associated
with the satisfaction of social contacts rather than the frequency [20], which would explain
the differences we found in loneliness but not in social contacts. Another issue to consider
is the effect of language. Most of the senior house residents were Swedish-speaking, and a
previous study has suggested that the Swedish-speaking minority in Finland appear to
have greater social capital than the general Finnish-speaking population [41,42] which
could explain why we did not observe differences in the amount of social contacts.
The strengths of our study include the use of the SF-36 survey, which is a standardised,
validated and commonly used measure, thus allowing our results to be compared to other
studies. The SF-36 has been found to be a suitable and valid instrument for use among older
people [43,44]. We were also to take functioning into account from not only physical and
mental but also from a social perspective. In addition, our sample size was of reasonable
size. However, this study has limitations, and the results must be interpreted with caution.
Firstly, the participants in the BoAktiv study were living in private senior houses in coastal
regions of Finland, and a majority of them lived in the capital region, which is why the
generalisability of our study to other senior houses may be limited, since the residents
may have different characteristics in the northern and eastern regions of the country.
Second, senior house residents were older at the time of answering the survey. However,
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when we restricted the sample of senior house residents to match the age range of the
community-dwelling sample, the results were similar to the analyses including all senior
house residents. Hence, we believe that the effect of difference in age between the study
groups is unlikely to have a marked effect. Thirdly, we do not have information on the
participants’ cognition. Loneliness is associated with cognitive decline, which may impact
functioning [45,46]. However, women did not differ regarding functioning among the
groups, even though they were more lonely in senior houses. Finally, we lack information
of the non-responders. As often occurs in studies of older adults, the individuals with
functional decline or more chronic illnesses may not respond to surveys, resulting in better
physical functioning than in the population on average.
5. Conclusions
The aim of this study was to contribute to the literature by investigating whether
independently living senior house residents’ physical, mental and social functioning as well
as loneliness differ from those of community-dwelling older adults. Based on our results,
female senior house residents in Finland’s coastal regions appear to be somewhat similar
to older women living in the community in regard to self-rated physical and mental health.
Older men living in senior housing have lower physical functioning than communitydwelling men. Loneliness is nevertheless a problem in senior houses, especially among
women, despite the social environment. The results of the present study add to the limited
knowledge of this topic and may be of help in developing and planning of senior houses in
the future that meet the social needs of residents, since there will be a need for a wide range
of housing options that support independent living for as long as possible. Longitudinal
studies are needed to further investigate the topic.
Author Contributions: A.-M.L., M.B.v.B., T.M.M., M.S., A.S., N.W. and J.G.E. contributed to the
study conception and design. Data analysis was performed by A.-M.L., T.M.M. and N.W. All authors
participated in the interpretation of the data. A.-M.L. wrote the first draft of the manuscript, and all
authors commented on following versions of the manuscript. All authors have read and agreed to
the published version of the manuscript.
Funding: HBCS was funded by the Finnish Foundation for Cardiovascular Research, Finnish Foundation for Diabetes Research, Juho Vainio Foundation, Novo Nordisk Foundation, Signe and Ane
Gyllenberg Foundation, Samfundet Folkhälsan, Finska Läkaresällskapet, Liv och Hälsa, Finnish Foundation for Cardiovascular Research, European Commission FP7 (DORIAN) [grant number 278603],
EU H2020-PHC-2014-DynaHealth [grant number 633595] and EU H2020 (LifeCycle) [grant number
733206]. BoAktiv was funded by the Samfundet Folkhälsan and Jan-Magnus Jansson Foundation.
Institutional Review Board Statement: Both studies were conducted according to the guidelines of
the Declaration of Helsinki. BoAktiv was approved by the University of Helsinki Ethical Review
Board in the Humanities and Social and Behavioral Sciences, and the HBCS was approved by
the Ethics Committee of Epidemiology and Public Health of the Hospital District of Helsinki and
Uusimaa and the National Public Health Institute, Helsinki.
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: The datasets generated during and/or analysed during the current
study are not publicly available due to sensitive data, but survey data are available from the corresponding author on reasonable request.
Conflicts of Interest: The BoAktiv study was conducted in collaboration with Folkhälsan Välfärd,
which is responsible for the Folkhälsan senior houses. However, Folkhälsan Välfärd and Samfundet
Folkhälsan are separate legal units. The authors report no conflict of interest.

Int. J. Environ. Res. Public Health 2021, 18, 12299

10 of 11

References
1.
2.

3.
4.
5.
6.

7.
8.
9.
10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

26.

Koivunen, K.; Sillanpää, E.; Munukka, M.; Portegijs, E.; Rantanen, T. Cohort Differences in Maximal Physical Performance: A Comparison
of 75- and 80-Year-Old Men and Women Born 28 Years Apart. J. Gerontol. A Biol. Sci. Med. Sci. 2020, 76, 1251–1259. [CrossRef]
Salminen, M.; Eloranta, S.; Vire, J.; Viikari, P.; Viikari, L.; Vahlberg, T.; Lehtonen, A.; Arve, S.; Wuorela, M.; Viitanen, M. Prediction
of the Future Need for Institutional Care in Finnish Older People: A Comparison of Two Birth Cohorts. Gerontology 2018, 64,
19–27. [CrossRef] [PubMed]
Bäckman, G. The Welfare Culture and the Redesign of Social Elder-Care in Finland. Environ. Soc. Psychol. 2016, 1, 130–141.
[CrossRef]
Schnure, C.; Venkatesh, S. Demographic and Financial Determinants of Housing Choice in Retirement and the Rise of Senior
Living. SSRN Electron. J. 2015. [CrossRef]
Ewen, H.; Chahal, J. Influence of Late Life Stressors on the Decisions of Older Women to Relocate into Congregate Senior Housing.
J. Hous. Elder. 2013, 27, 392–408. [CrossRef]
Jeste, D.V.; Glorioso, D.; Lee, E.E.; Daly, R.; Graham, S.; Liu, J.; Paredes, A.M.; Nebeker, C.; Tu, X.M.; Twamley, E.W.; et al. Study
of Independent Living Residents of a Continuing Care Senior Housing Community: Sociodemographic and Clinical Associations
of Cognitive, Physical, and Mental Health. Am. J. Geriatr. Psychiatry 2019, 27, 895–907. [CrossRef]
Crisp, D.A.; Windsor, T.D.; Butterworth, P.; Anstey, K. What are older adults seeking? Factors encouraging or discouraging
retirement village living. Australas. J. Ageing 2013, 32, 163–170. [CrossRef] [PubMed]
Rusinovic, K.; Van Bochove, M.; Van De Sande, J. Senior Co-Housing in the Netherlands: Benefits and Drawbacks for Its Residents.
Int. J. Environ. Res. Public Health 2019, 16, 3776. [CrossRef]
Eibich, P.; Krekel, C.; Demuth, I.; Wagner, G.G. Associations between Neighborhood Characteristics, Well-Being and Health Vary
over the Life Course. Gerontology 2016, 62, 362–370. [CrossRef]
Bianchetti, L.; Squazzoni, F.; Casnici, N.; Bianchini, D.; Garrafa, E.; Archetti, C.; Romano, V.; Rozzini, L.; Melchiori, M.; Fiorentini,
C.; et al. Social networks and health status in the elderly: The ‘ANZIANI IN-RETE’ population-based study. Aging Clin. Exp. Res.
2017, 29, 1173–1179. [CrossRef]
Cornwell, E.Y.; Waite, L.J. Social Disconnectedness, Perceived Isolation, and Health among Older Adults. J. Health Soc. Behav.
2009, 50, 31–48. [CrossRef] [PubMed]
Haak, M.; Löfqvist, C.; Ullén, S.; Horstmann, V.; Iwarsson, S. The influence of participation on mortality in very old age among
community-living people in Sweden. Aging Clin. Exp. Res. 2019, 31, 265–271. [CrossRef] [PubMed]
Jolanki, O.H. Senior Housing as a Living Environment That Supports Well-Being in Old Age. Front. Public Health 2021, 8, 589371.
[CrossRef] [PubMed]
Perissinotto, C.M.; Stijacic Cenzer, I.; Covinsky, K.E. Loneliness in older persons: A predictor of functional decline and death.
Arch. Intern. Med. 2012, 172, 1078–1083. [CrossRef]
Nummela, O.; Seppänen, M.; Uutela, A. The effect of loneliness and change in loneliness on self-rated health (SRH): A longitudinal
study among aging people. Arch. Gerontol. Geriatr. 2011, 53, 163–167. [CrossRef]
Arve, S.; Eloranta, S.; Rovio, S.; Isoaho, H.; Viitanen, M.; Lehtonen, A. Depressive symptoms among older people: A 15-year
follow-up. Aging Clin. Exp. Res. 2012, 24, 501–508. [CrossRef] [PubMed]
Prohaska, T.; Burholt, V.; Burns, A.; Golden, J.; Hawkley, L.; Lawlor, B.; Leavey, G.; Lubben, J.; O’Sullivan, R.; Perissinotto, C.;
et al. Consensus statement: Loneliness in older adults, the 21st century social determinant of health? BMJ Open 2020, 10, e034967.
[CrossRef]
Yang, K.; Victor, C. Age and loneliness in 25 European nations. Ageing Soc. 2011, 31, 1368–1388. [CrossRef]
Taylor, H.O.; Wang, Y.; Morrow-Howell, N. Loneliness in senior housing communities. J. Gerontol. Soc. Work 2018, 61, 623–639.
[CrossRef]
Routasalo, P.E.; Savikko, N.; Tilvis, R.S.; Strandberg, T.; Pitkälä, K. Social Contacts and Their Relationship to Loneliness among
Aged People—A Population-Based Study. Gerontology 2006, 52, 181–187. [CrossRef]
Lotvonen, S.; Kyngäs, H.; Koistinen, P.; Bloigu, R.; Elo, S. Mental Well-Being of Older People in Finland during the First Year in
Senior Housing and Its Association with Physical Performance. Int. J. Environ. Res. Public Health 2018, 15, 1331. [CrossRef]
Lotvonen, S.; Kyngäs, H.; Koistinen, P.; Bloigu, R.; Elo, S. Social Environment of Older People during the First Year in Senior
Housing and Its Association with Physical Performance. Int. J. Environ. Res. Public Health 2017, 14, 960. [CrossRef]
Gaines, J.M.; Poey, J.L.; Marx, K.A.; Parrish, J.M.; Resnick, B. Health and Medical Services Use: A Matched Case Comparison
between CCRC Residents and National Health and Retirement Study Samples. J. Gerontol. Soc. Work 2011, 54, 788–802. [CrossRef]
Eriksson, J.; Forsén, T.; Tuomilehto, J.; Osmond, C.; Barker, D. Size at birth, childhood growth and obesity in adult life. Int. J. Obes.
2001, 25, 735–740. [CrossRef]
Eriksson, J.G.; Osmond, C.; Perälä, M.-M.; Salonen, M.K.; Simonen, M.; Pohjolainen, P.; Kajantie, E.; Rantanen, T.; von Bonsdorff,
M. Prenatal and childhood growth and physical performance in old age—findings from the Helsinki Birth Cohort Study 1934–1944.
AGE 2015, 37, 108. [CrossRef]
Aalto, A.M.; Aro, A.R.; Teperi, J. RAND-36 as a measure of Health-Related Quality of Life. In Reliability, Construct Validity
and Reference Values in the Finnish General Population; Research Reports 101; National Research and Development Centre for
Welfare and Health: Helsinki, Finland, 1999; Available online: http://urn.fi/URN:NBN:fi-fe201211089642 (accessed on 13
September 2021).

Int. J. Environ. Res. Public Health 2021, 18, 12299

27.
28.
29.
30.
31.

32.

33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

11 of 11

Ware, J.E., Jr.; Sherbourne, C.D. The MOS 36-item short-form health survey (SF-36). I. Conceptual framework and item selection.
Med Care 1992, 30, 473–483. [CrossRef]
Ware, J.; MA, K.; Keller, S.D. SF-36 Physical and Mental Health Summary Scales: A User’s Manual; Health Assessment Lab,
New England Medical Center: Boston, MA, USA, 1994; Volume 8, pp. 23–28.
Taft, C.; Karlsson, J.; Sullivan, M. Do SF-36 summary component scores accurately summarize subscale scores? Qual. Life Res.
2001, 10, 395–404. [CrossRef]
Oksuzyan, A.; Juel, K.; Vaupel, J.; Christensen, K. Men: Good health and high mortality. Sex differences in health and aging.
Aging Clin. Exp. Res. 2008, 20, 91–102. [CrossRef]
Angst, F.; Stucki, G.; Aeschlimann, A. Smallest detectable and minimal clinically important differences of rehabilitation intervention with their implications for required sample sizes using WOMAC and SF-36 quality of life measurement instruments in
patients with osteoarthritis of the lower extremities. Arthritis Rheum. 2001, 45, 384–391. [CrossRef] [PubMed]
Samsa, G.; Edelman, D.; Rothman, M.L.; Williams, G.R.; Lipscomb, J.; Matchar, D. Determining Clinically Important Differences
in Health Status Measures: A General Approach with Illustration to the Health Utilities Index Mark II. Pharmacoeconomics 1999,
15, 141–155. [CrossRef]
Ng, T.P.; Nyunt, M.S.Z.; Shuvo, F.K.; Eng, J.Y.; Yap, K.B.; Hee, L.M.; Chan, S.P.; Scherer, S. The Neighborhood Built Environment
and Cognitive Function of Older Persons: Results from the Singapore Longitudinal Ageing Study. Gerontology 2018, 64, 149–156.
[CrossRef] [PubMed]
Meyer, O.L.; Castro-Schilo, L.; Aguilar-Gaxiola, S. Determinants of Mental Health and Self-Rated Health: A Model of Socioeconomic Status, Neighborhood Safety, and Physical Activity. Am. J. Public Health 2014, 104, 1734–1741. [CrossRef]
Choi, J.S. Evaluation of community planning and life of senior cohousing projects in northern European countries. Eur. Plan.
Stud. 2004, 12, 1189–1216. [CrossRef]
Glass, A.P. Aging in a Community of Mutual Support: The Emergence of an Elder Intentional Cohousing Community in the
United States. J. Hous. Elder. 2009, 23, 283–303. [CrossRef]
Pedersen, M. Senior Co-Housing Communities in Denmark. J. Hous. Elder. 2015, 29, 126–145. [CrossRef]
Tyvimaa, T. Social and physical environments in senior communities: The Finnish experience. Int. J. Hous. Mark. Anal. 2011, 4,
197–209. [CrossRef]
Jolanki, O.; Vilkko, A. The Meaning of a “Sense of Community” in a Finnish Senior Co-Housing Community. J. Hous. Elder. 2015,
29, 111–125. [CrossRef]
Utz, R.L.; Swenson, K.L.; Caserta, M.; Lund, D.; Devries, B. Feeling Lonely Versus Being Alone: Loneliness and Social Support
Among Recently Bereaved Persons. J. Gerontol. Ser. Psychol. Sci. Soc. Sci. 2014, 69, 85–94. [CrossRef] [PubMed]
Hyyppä, M.T.; Mäki, J. Social participation and health in a community rich in stock of social capital. Health Educ. Res. 2003, 18,
770–779. [CrossRef] [PubMed]
Nyqvist, F.; Finnäs, F.; Jakobsson, G.; Koskinen, S. The effect of social capital on health: The case of two language groups in
Finland. Health Place 2008, 14, 347–360. [CrossRef]
Chia, E.-M.; Chia, E.-M.; Rochtchina, E.; Wang, J.J.; Mitchell, P. Utility and validity of the self-administered SF-36: Findings from
an older population. Ann. Acad. Med. Singap. 2006, 35, 461–467. [PubMed]
Walters, S.J.; Munro, J.F.; Brazier, J. Using the SF-36 with older adults: A cross-sectional community-based survey. Age Ageing
2001, 30, 337–343. [CrossRef] [PubMed]
Gray, M.; Gills, J.L.; Glenn, J.M.; Vincenzo, J.L.; Walter, C.S.; Madero, E.N.; Hall, A.; Fuseya, N.; Bott, N.T. Cognitive decline
negatively impacts physical function. Exp. Gerontol. 2021, 143, 111164. [CrossRef] [PubMed]
Hajek, A.; König, H.-H. Which factors contribute to loneliness among older Europeans? Findings from the Survey of Health,
Ageing and Retirement in Europe. Arch. Gerontol. Geriatr. 2020, 89, 104080. [CrossRef] [PubMed]

