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ABSTRACT

Social integration has well-established health
benefits among older adults in observational
studies. However, interventions designed to in-
crease social integration have not improved
health suggesting important knowledge gaps on
how social integration influences health out-
comes. This study developed a hew measure of
social integration, daily social contact, capturing
the interpersonal nature of social integration
and mobility of individuals, and providing a di-
rect assessment of individuals’ real-time access
to companionship and social support. The data
used is the 2006-2007 American Time Use Sur-
vey (ATUS), which surveyed 25,191 individuals
aged 15 years and older (n = 4378 aged 65 years
and older). Generalized ordinal logistic regres-
sion analyses revealed positive, but non-parallel
relationships between daily social contacts and
the ordinal categories of self-rated health among
older adults. This study may be used to identify
populations that experience social exclusion,
such that future research can determine more
precisely how to intervene to improve health out-
comes.

Keywords: Daily Social Contact; Social Integration;
Self-Rated Health; Older Adults; Generalized
Ordinal Logistic Regression

1. INTRODUCTION

Level of integration with society affects how people
age. Older adults are considered to be vulnerable to so-
cial exclusion [1]. Staying actively integrated with life is
critical for people’s physical and mental health and
health care expenditures [2-4]. Social integration is
broadly defined as “concrete involvement of individuals
with various aspects of a collectivity” [4] (p. 635). Social
integration is often studied through two components—
social engagement and social networks. Social engage-
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ment refers to participation in certain activities such as
paid employment, clubs, care giving and church activi-
ties. Social networks refer to interaction with friends and
relatives [5]. Traditional methods for evaluating the asso-
ciation between social integration and the health of
seniors typically relies on data obtained from standar-
dized health surveys, which ask about the number of
friends and relatives seen routinely and the frequency of
participation in activities (such as clubs or religious orga-
nizations), but do not provide information about actual
social activity participation. Therefore, it is difficult, if
not impossible, to use such data to examine seniors’
daily level of social contact, not to mention their real
access to companionship and social support.

Social integration has well-established health benefits.
Conceptually, active engagement in society is identified
as one of the three major components of successful aging,
including absence of morbidity, and higher cognitive and
physical functional capacity [6]. The health benefits of
social relationships for older adults are hypothesized to
accrue in three primary ways [6]. First, social networks
may improve health via social support provided by social
networks. Second, an extensive social network increases
seniors’ likelihood of obtaining a wider variety of resour-
ces and seeking instrumental support with aging [7,8].
Third, social networks can help overcome constraints of
mobility (as measured as trip generation rates), which are
increasingly faced by aging populations. Seniors with li-
mited mobility are likely to report feelings of isolation,
less active engagement in society, loss of independence,
or danger of being stranded in their own homes [9]. Li-
mited mobility is mainly due to the loss of driving ability
[10], along with the fact that public transit is incon-
venient, and taxis are too expensive [11]. Thus, when se-
niors stop driving, they turn to friends and family for ri-
desharing [12-14].

Despite strong evidence from observational studies,
interventions designed to increase social integration have
not improved health outcomes, suggesting important
gaps in our knowledge of how social integration in-
fluences health outcomes. Measuring social integration is
an important first step to assure that all socially excluded
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people are identified or located [15]. The previous stu-
dies on the measurement of social integration can be
broadly classified into two categories, as discussed be-
low.

The first category of studies measures social integra-
tion collectively by its two components—social network
and social engagement. Social networks are measured as
the number of social ties that include contact and the
proximity of four groups of ties: children, relatives,
friends, and confidants [16,17]. Social activities take
many forms, among which interpersonal relations and
productive activity are most concerned [6]. Interpersonal
relations involve contacts with others, information ex-
change, emotional support, and direct assistance. Mendes
de Leon et al. [5] classified activities into 11 types (i.e.,
visits to theaters/sporting events, shopping, gardening,
meal preparation, card/game playing, day or overnight
trips, paid community work, unpaid community work,
church, groups and paid employment). Then respondents
are asked how often they participated in each type (0,
never; 1, sometimes; 2, often). A summary measure of
all reported frequencies was then used to represent social
engagement. One limitation of this approach is there is
no consensus on the spectrum of social activities across
different studies and surveys, which might be attributable
to the lack of knowledge about the “latent” context of
social activities [5].

The second group of prior studies explores other mea-
sures of social integration, from a transportation pers-
pective, which include accessibility (i.e., access to trans-
portation services) and mobility (i.e., trip frequency)
[1,15,18]. One hypothesis in this line of research is that
social excluded population groups (i.e., the elderly, sing-
le parents and those with lower incomes) are likely to be
transportation disadvantaged; therefore improving tran-
sportation conditions could help reduce social exclusion.
However, empirical studies showed that mobility of so-
cial excluded population groups is not significantly dif-
ferent from the general population [15,19], nor is acces-
sibility completely coincident with social exclusion [18].
For instance, Ronda et al. [19] reported single parents
actually made even more trips than singles without chil-
dren. Therefore, neither of the above two transportation
indices is a perfect indicator of social exclusion.

This study developed a new measure of social inte-
gration consolidating measures employed in the above
two groups of studies in order to capture the multi-
dimensional nature of social integration. A person’s so-
cial integration was measured as the number of out-of-
home non-working, non-sleeping activities and trips made
in the company of others in his/her social circle (i.e.,
family or friends), also called joint, out-of-home activi-
ties/trips. This new measure reflected the interpersonal
nature of social activities, and evaluated the transport-
ation mobility of individuals, which collectively pro-
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vided a direct assessment of individuals’ real-time access
to companionship and social support [20,21]. Addition-
ally, using the number of joint, out-of-home activities
and trips to measure social integration helped address the
challenge of delineating the spectrum of social activities,
which is a common issue in social integration studies [5].

Joint, out-of-home activities/trips are used inter-change-
ably with the daily social contact throughout the paper.
Using the new measure of social integration, two hypo-
theses were tested. First, the daily social contacts de-
creased as age increases. Second, the self-rated health of
older adults was positively associated with the level of
daily social contacts.

2. METHODS
2.1. Study Sample

Data were obtained from the 2006-2007 American
Time-Use Survey (ATUS), which records individuals’
time diaries and heath data from nationally representative
panel data of adults aged 15 years and over (a total of
25,191 persons). The 2006-2007 ATUS included 4378
adults aged 65 years and older. The ATUS sample was
drawn from the Current Population Survey (CPS). The
sample frame was the civilian, noninstitutional popula-
tion residing in occupied households in the United States;
respondents were selected using a stratified sampling
process based on the race/ethnicity, the presence and age
of children, and the number of adults. The CPS was sub-
sampled to obtain the ATUS sample, distributed across
the States approximately equal to the proportion of the
national population each one represents.

ATUS collected 24-hour recall diaries from its partici-
pants, achieving a full account of their daily activities/
trips on the day immediately preceding the interview.
ATUS respondents reported all activities that they have
participated within 24 hours and the shortest unit of time
for any reported activity is 5 minutes (see Table 1). For
each activity, the following information was collected: 1)
what type of each activity the respondent was doing; 2)
with whom the respondent was during each activity; 3)
where each activity occurred; 4) the times at which each
activity began and ended.

2.2. Measures

Social integration. Social integration was measured by
the daily social contact, which counted the number of all
out-of-home non-work, non-sleep activities and travel in
the company of family and/or friend per day for each
person. The daily social contact was calculated by: 1)
eliminating any activities conducted alone, which did not
involve social interpersonal interaction or contact; 2)
excluding all activities undertaken at-home, which did
not require any transportation; 3) excluding work, educa-
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Table 1. Classification of non-work, non-sleep activities in the
ATUS.

Categories Description
Socializing Socializing, relaxing, and leisure
Sports Sports, exercise, and recreation
Religious Religious and spiritual activities
Volunteer Volunteer activities

Health-related self-care,

Personal care . .
excluding sleep and grooming

Household Food preparation, laundry,
activities cleaning, repair, decoration
. Playing, providing/obtaining medical care, pick
Caring people up or drop off, attending children’s events
Consumer . .
purchases Grocery shopping, gas, and other shopping

Professional and
personal care
services

Childcare, financial, legal, medical,
and care-related services

Household services not done by self, including home

Household . . . :
: maintenance, repair, decoration, construction,
services . .
pet, lawn, vehicle services
Food Eating and drinking
Various modes of transportation including driver,
Travel passenger, walking, public transit, bicycle,

boat, ferry, taxi, airplane

tion or sleep activities, as the social contact data were not
collected for these activities; and 4) counting the total
number of all the qualified activities that are kept from
steps of 1-3.

Self-rated health. Participants were asked to rate their
health in the Eating and Health (EH) module of ATUS a
S-point scale (1-poor, 2-fair, 3-good, 4-very good, 5-
excellent). Self-rated health has been a reliable and valid
measure of overall health [22-24]. Among a total of 25,191
respondents, 4.4% rated their health as poor, 12.4% as
fair, 29.4% as good, 33.5% as very good, and 20.3% as
excellent. The first two categories of self-rated health,
fair and poor health, were combined in the generalized
ordered logistic regression analysis resulting in four
categories due to few respondents who rated their health
as poor.

Covariates. Socio demographic characteristics of sen-
iors include age, gender (0 = male, 1 = female), region of
residence (1 = living in metropolitan area, 0 = not living
in metropolitan area), house tenure (1 = own, 0 = rent),
living arrangement (living alone, living with a spouse,
living with others), marital status, annual household in-
come (ordinal, 1 if < $20,000, and 5 if > $75,000), citi-
zenship (1 = foreign born, 0 = native born), employ-
ment status (1 = employed, 0 = not employed), and body
mass index (kg/m®) (underweight, normal weight, over-
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weight and obese).

The selection of the variables in the empirical analysis
was informed by findings of prior studies on predictors
of self-rated health (e.g., [5,22,25-27], and also con-
strained by data availability.

3. RESULTS
3.1. Sample Characteristics

Table 2 displays a description of the study sample by
self-rated health. For all participants, the average age was
55.98 (SD = 17.76). Approximately 57% were female,
63% had a job, cither full-time or part-time, 25% lived in
a rented place, and 82% lived in metropolitan area. Peo-
ple who reported their health status as very good or ex-
cellent, tended to be male, younger, employed and richer,
more likely to own a house and living in metropolitan
area. Compared to people living alone or with others,
those living with their spouses were more likely to rate
their health better. Non-native citizens rated their health
much lower than native citizens did. People with higher
levels of self-rated health status also reported a lower
BMI and greater daily social contact. Specifically, the
total number of out-of-home non-work, non-sleep activa-
ity and travels with friends and/or family increased from
1.22 to 3.03 per day on average with self-reported health
varying from very poor to excellent.

Table 3 provides evidence that as age increased, social
integration (daily social contact) decreased dramatically.
In particular, seniors showed lowest social contact among
all the age groups, while the youngest (<20) being the
highest. On average, people aged 65 years and over had
1.65 daily social contacts with others, 1.81 lower than
people 15 - 19 years old. Only the 20 - 34 and 35 - 49
year old age groups were not statistically different, but
the daily social contact of the former group was higher
than the latter group.

Figure 1 shows the cross-sectional association between
daily social contact and self-rated health among older
adults (4378 respondents). It was observed that seniors
were more likely to report a higher level of health when
they participated in more joint, out-of-home activities/
travel with friends and/or family. The association be-
tween health and social integration was linear except that
seniors who reported excellent health status had slightly
lower social integration compared to those with very
good health status, but still higher than the other three
groups—poor, fair and good. This could be attributable
to other important factors besides the daily social contact,
such as income, and employment status, which were ad-
dressed as covariates in the regression model as des-
cribed below.

This study further evaluated the association between
self-rated health and the level of social integration, with
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Table 2. Sample characteristics for each self-rated health status. = p < 0.001.

13

Characteristics Total (N) Self-rated health % or mean (SD)
Number of participants o EOIOITOS) n :F:;ilr 25) n S(;(E 7) (\}/132}’8%&()7(; (]:;chesl(lgjf) Comparison test
Socioeconomic factors
Sex X=256""
Male 10,814 4.0 11.8 29.1 33.7 21.4
Female 14,377 4.7 12.9 29.7 33.4 19.3
Age group (years) X =1643.8""
<20 1875 0.5 6.0 30.3 39.8 23.3
20-34 5260 1.1 8.3 30.5 36.9 232
35-49 8118 2.6 9.2 28.0 37.5 22.6
50 - 64 5560 7.2 15.5 28.2 30.5 18.6
65+ 4378 9.8 22.0 32.0 232 13.0
Living arrangement X2 =4732""
Alone 6022 7.7 16.7 29.5 28.4 17.6
With spouse 13,335 3.1 10.4 28.5 36.2 21.9
With others 5834 4.0 12.5 31.6 327 19.1
Family income X*=2808.7""
Refuse or do not know 3338 5.2 15.2 30.1 30.0 19.6
<$20,000 4085 13.4 22.6 31.8 20.3 11.9
$20,000 - $40,000 5350 42 15.4 34.4 29.9 16.1
$40,000 - $60,000 3886 22 10.0 31.3 36.6 20.0
$60,000 - $75,000 2299 1.6 7.4 27.6 414 22.1
$75,000+ 6233 0.7 5.0 22.8 42.5 29.0
House tenure X =396.5""
Rent 6363 6.9 16.7 31.8 27.5 17.1
Own 18,828 3.6 10.9 28.6 35.6 21.3
Employment status X =2028.5""
Employed 15,756 1.1 8.3 29.4 383 22.9
Not employed 9435 9.9 19.3 29.5 25.5 15.8
Citizenship X*=200.7""
Native born 22,006 45 11.8 28.5 349 20.3
Foreign born 3185 3.9 16.5 359 24.1 19.6
Body mass index 28.89(9.55)  27.83(9.77)  26.47(8.92)  25.23(7.37)  22.33(8.60) F=3053""
Region of residence
Non-metropolitan area 4579 5.8 14.6 30.6 31.8 17.2 X=798"
Metropolitan area 20,612 4.1 11.9 29.2 33.9 20.9
Social integration measure
Daily social contact 1.22(2.57) 1.94 (3.18) 2.55(3.70) 3.01 (3.95) 3.03 (4.02) F=101.7"
Copyright © 2013 SciRes. OPEN ACCESS
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Table 3. Pairwise multiple comparison of the social contact by age in one-way ANOVA.

Daily social contact

95% Confidence interval

Mean
(D Age catcgory Mean (Std.) () e cateeory difference (I - J) Upper bound Lower bound
<20 3.47 (4.09) 20 - 34 0.332" (0.100) 0.03 0.64
35-49 0.405™" (0.096) 0.11 0.70
50 - 64 1.291" (0.100) 1.00 1.59
65+ 1.8117" (0.103) 1.52 2.10
20-34 3.13 (4.01) <20 —0.332" (0.100) —0.64 -0.03
35-49 0.073 (0.066) -0.13 0.27
50 - 64 0.959™" (0.072) 0.76 1.16
65+ 1.479™ (0.076) 1.28 1.67
35-49 3.06 (4.09) <20 —0.405""" (0.096) -0.70 -0.11
20 - 34 —0.073 (0.066) -0.27 0.13
50 - 64 0.886"" (0.065) 0.71 1.07
65+ 1.406™ (0.070) 1.23 1.58
50 - 64 2.17 (3.41) <20 -1.291"" (0.100) -1.59 -1.00
20-34 -0.959" (0.072) -1.16 -0.76
35-49 —0.886™"" (0.065) -1.07 -0.71
65+ 0.520™" (0.075) 0.35 0.70
65+ 1.65 (2.81) <20 —1.811"" (0.103) -2.10 -1.52
20 - 34 —1.479"" (0.076) -1.67 -1.28
35-49 —1.406™" (0.070) -1.58 -1.23
50 - 64 -0.520""" (0.075) -0.70 -0.35

Notes: Standard errors are in parentheses. m, M, * denote statistical significance at the 1, 5, and 10 percent levels.

Daily social contact
3.00

2.00

0.00~J

Poor Fair Good  Very good Excellent

Self-rated health status of older adults (65+)

Figure 1. Faily social contact and the self-rated health of older
adults (65+).

a focus on seniors (65 years and older). Table 4 provides
a description and statistics for each variable used in the
generalized ordered logistic regression model. Compared
to the general population (15+), the proportion of older
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adults who reported their health status as poor/fair, or
good is much higher (31.88%, and 31.98%) and the pro-
portion of reporting very good or excellent is signifi-
cantly lower (23.16%, and 12.97%). For all older adults,
81.2% of them own a house, 77% live in metropolitans,
and 53.7% live alone. 16% of older adults are still work-
ing, but around 30% of them having household income
lower than $20,000, 63% are female, 8% are Hispanic,
and 7% of them were born outside the US.

3.2. Regression Models of Self-Rated Health

Before estimating gologit2, ordinary logistic analysis
was estimated, and the proportional odds assumption was
tested. Not surprisingly, the null hypothesis which as-
sumes the relationships between the independent vari-
ables and each category of the outcome variable be same,
was rejected (p < 0.01).Thus, gologit2 was estimated and
only the best model was reported and discussed in this
study.
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Variables

Definition

Categorical
variables (percent)

Continuous
variables (mean)

Dependent Variables

Self-rated health status 1—Poor/Fair 31.88
2—Good 31.98
3—Very good 23.16
4—Excellent 12.97
Independent Variables
Household attributes
Family income Income < 20K 29.81
20 < Income < 40K 47.81
40 < Income < 60K 10.07
60 < Income < 75K 4.29
75K < Income 8.02
House tenure Owning a house 81.16
Metropolitan 1 if living in metropolitan area 77.04
Living region Northeast region 19.3
Midwest region 24.0
West region 19.0
South region 37.8
Living arrangement Living alone 53.70
With a spouse 37.32
With others 8.98
Individual attributes
Age Age in years 74.04
Female 1 if female 63.36
Citizenship 1 if foreign born 7.41
Hispanic 1 if Hispanic 8.2
Employment 1 if employed 16.06
Underweight BMI< 18.5 5.8
Overweight 25<BMI <299 37.7
Obese 30 <BMI 22.7
Normal weight 18.5<BMI<249 33.7
Social integration
Daily social contact The numberA of pon-work, non-sleep,- out-of-homle activities 1.65
and trips in accompany of family and/or friends
Table 5 describes the results of the generalized ordinal variables were characterized into three groups: house-
logistic regression model, which estimated the self-rated hold attributes (family income, house tenure, living re-
health status of seniors (65+). In this model, explanatory gion, and living arrangement), individual attributes (age,
Copyright © 2013 SciRes. OPEN ACCESS
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Table 5. Generalized ordinal logistic regression model results of the self-rated health status of old adults (65+).

Model Reference category
el w o
2-4vs. 1
Constant 9.224 1.645 0.000
Social integration
Daily social contact” 0.089 0.014 0.000 1.093
Individual factors
Log age —4.350 0.876 0.000 0.013
Female 0.178 0.075 0.017 1.195 Male
Employment 1.001 0.122 0.000 2.721 Unemployed
Underweight 0.444 0.168 0.008 1.559 Normal weight (18.5 < BMI < 24.9)
Overweight (25 < BMI <29.9) —0.311 0.067 0.000 0.733
Obese (30 < BMI) —0.859 0.080 0.000 0.424
Hispanic —-0.721 0.112 0.000 0.486 Non-hispanic
Household factors
Living alone 0.186 0.068 0.006 1.204
Living with other people —0.321 0.110 0.003 0.726 Living with a spouse
Living at an owned place 0.401 0.079 0.000 1.493 Living in a rented place
Less than $20,000 -1.507 0.144 0.000 0.222 Higher than $75,000
$20,000 to $40,000 —0.942 0.135 0.000 0.390
$40,000 to $59,999 —0.606 0.134 0.000 0.546
$60,000 to $74,999 —0.470 0.165 0.004 0.625
Northeast 0.220 0.079 0.006 1.246 South
Midwest 0.399 0.089 0.000 1.490
West 0.186 0.080 0.020 1.205
Metropolitan 0.174 0.069 0.011 1.190 Non-metropolitan area
3-4vs.1-2
Constant 7.767 1.642 0.000
Social integration
Daily social contact 0.062 0.012 0.000 1.064
Individual factors
Female 0.079 0.072 0.277 1.082
Employment 0.708 0.091 0.000 2.030
Underweight (BMI < 18.5) 0.438 0.140 0.002 1.550
Household factors
Less than $20,000 —1.245 0.133 0.000 0.288
$20,000 to $40,000 —0.841 0.119 0.000 0.431

Copyright © 2013 SciRes.
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Continued
Midwest 0.209 0.084
4vs.1-3
Constant 6.305 1.642

Social integration
Daily social contact 0.026 0.016

Individual factors

Female —0.216 0.097
Employment 0.677 0.113
Underweight (BMI < 18.5) 1.424 0.152
Household factors
Less than $20,000 —0.997 0.160
$20,000 to $40,000 —0.574 0.134
Midwest 0.095 0.114
Summary statistics
Sample size 4378
Log-likelihood —5404.9
Chi-square test (p value) 0
Pseudo R? 0.074

0.013 1.232
0.000

0.097 1.026
0.026 0.806
0.000 1.968
0.000 4.154
0.000 0.369
0.000 0.564
0.408 1.099

“In generalized ordinal logistic regression, an increase of one unit in the predictor results in the odds of an outcome changed by exp (5), holding all other vari-
ables constant; ®Variables shown in bold indicate that the proportional odds assumption is violated, therefore no constraints imposed for them, and the regres-
sion coefficient is allowed to change across all ordered responses. All other variables which meet the assumption are not included in the lower two panels of the

table.

gender, race/ethnicity, employment status, body mass
index) and level of social integration, measured as the
daily number of social contacts with family or friends.

In the model output, variables shown in bold, includ-
ing female, employment, underweight, income less than
$20,000 and between $20,000 and $40,000, daily social
contact, and Midwest region, did not meet the propor-
tional odds assumption. These variables were included in
all three panels of Table 5(2 -4 vs. 1;3-4vs. 1-2; and
4 vs. 1 - 3 with 1 being poor/fair and 4 being excellent),
and their regression effects varied across each ordinal
response. All other variables that already met the assump-
tion were “constrained” so that the effects would remain
same in all three panels and, therefore, were only includ-
ed in the first panel of Table 5 (2 - 4 vs. 1).

In the generalized ordinal logistic regression model, a
positive coefficient suggests a higher self-rated health
given all other covariates being equal. The odds ratio
(OR) refers to the odds of reporting a higher self-rated
health given a one-unit increase in the independent vari-
ables.

The number of daily social contact was positively as-
sociated with better self-rated health of older adults. For

Copyright © 2013 SciRes.

each one-unit increase in the number of daily social con-
tact with friends or family, for example, an increase from
1 contact to 2 contacts, the odds of good, very good, and
excellent health versus poor/fair was1.09. The odds as-
sociated with a one-unit increase in social contact varied
by health status comparison: 1.06 for the combination of
very good and excellent versus good and poor/fair, and
1.03 for excellent versus the combination of all other
self-rated health categories (poor/fair, good, and very
good).

Among older adults, increasing age was consistently
associated with worse health. The negative effect on
health (OR = 0.013) was constrained in this model so the
effect remained same across all the three health com-
parison panels.

Gender was more complicated. Results indicated that
females were more likely to report better health versus
poor/fair than males (OR = 1.2); but they were less likely
to report excellent levels of health compared to worse
health (OR = 0.81), i.e., females tended to be less at the
extremes of health than males. Additionally, Hispanic
older adults were less likely to report higher self-rated
health (OR = 0.5) compared to non-Hispanic older adults.

OPEN ACCESS
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We found obese and overweight people were less
likely to report higher self-rated health compared to nor-
mal weight people. However, underweight people were
more likely to report better health, and the odds of re-
porting excellent health versus worse health by under-
weight people was four times the odds by normal weight
people (OR =4.15).

Among older adults, people with better socio-econo-
mic status (SES), e.g., higher income, being employed
and owning a house tend to report higher self-rated
health in this study. People who owned a house were
more likely to report better health (OR = 1.493) than
those living at a rented place. For older adults who were
employed, the odds of reporting better health versus
worse health was much higher than the retired people
(OR = 2.721, 2.03 and 1.96 for all three panels). Our
results also indicated that older adults living in metro-
politans were more likely to have a better health (OR =
1.19), relative to those living in non-metropolitan area.
Compared with those living in South, older adults living
in Northeast, Midwest and West were more likely to re-
port better health. Additionally, compared to those living
with a spouse, seniors who live alone were more likely to
report better health (OR = 1.20), but those living with
non-spouse people were less likely to do so (OR = 0.726).

4. CONCLUSIONS AND DISCUSSIONS

Our study developed a new measure of social inte-
gration, which captured the interpersonal nature of social
activities and incorporated mobility of individuals, pro-
vided a direct assessment of individuals’ real-time access
to companionship and social support.

The number of daily social contact was positively as-
sociated with the self-rated health of older adults, sug-
gesting that seniors in active daily contact with friends
and/or family were likely to report better health. This
finding is consistent to prior studies which indicates that
social integration can help obtain more social support
and resources through networks [7,8], and overcome
constraints of mobility [9]. Our results also suggest that
health benefits could be achieved from promoting social
contacts, therefore guiding the development of target
interventions to enhance health. Recent studies have
identified that urban design and land use planning, along
with other intervention factors, can improve social con-
tacts. For instance, Fan and Khattak [28] found that eas-
ier access to green parks at residence are associated with
higher chances of participating out-of-home recreation
with family members.

The investigation of health benefits of social integra-
tion for seniors is especially meaningful for the follow-
ing reasons. First, compared to people in the work force,
most seniors have a more flexible schedule, which is
relatively easier for them to schedule activities with peo-
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ple due to much less constraints [29-32]. This, however,
is inconsistent to the fact that seniors showed lower so-
cial contacts as observed. Second, studies have shown
that seniors rely more on social contact than younger age
groups to counteract mobility loss [33], or to feel more
satisfied/needed e.g., providing childcare [34].

Besides social integration, our findings show that pre-
viously reported factors for predicting self-rated health
also are of importance in our study. It has been reported
that better socioeconomic indicators, e.g., higher income,
being employed, owning a house, and higher education
level, have proved to be positively related to better per-
ceived health [23,35-37]. This could be partly because
these socio-economic advantages facilitate access to and
use of health care and preventive services [22].

The use of generalized ordinal logistic regression,
compared to the commonly used ordered logistic regres-
sion, allows the effects of some explanatory variables to
vary across ordinal responses of self-rated health, which
therefore provides more insights into its predictors. For
instance, our results indicated that females are less likely
to report extremely low or high health status than males.
This is partially supported the study by Shooshtari and
colleagues [38] which reported that men were more like-
ly than women to rate their health as either fair or poor.

Very few studies have examined the association of
living region of respondents (metropolitan vs. non-met-
ropolitan) in determining health status. Our results sug-
gest that those living in metropolitan area were more
likely to have better health, relative to those in non-me-
tropolitan area. This is consistent with the so-called “ur-
ban health advantage”, which attributes the health bene-
fits of city living to: 1) the availability of higher levels of
social support and greater social cohesion in urban than
nonurban areas; 2) more access to the necessities of life;
3) a physical environment that is conductive to health,
e.g., walking; and 4) more resources for health [26]. Ad-
ditionally, seniors living alone were more likely to have
better health status than those living with a spouse, or
those living with other non-spouse people. This was re-
ported by Michael and colleagues [25], who found that
women living alone are neither socially isolated nor at
increased risk for decline in functional health status. In
fact, these women actually were far better on measures of
psychological function than women living with a spouse.
This could be a result of a higher level of social contact
with friends and relatives, which would significantly
increase the self-rated health of older adults living alone.

It has been well documented that individuals’ health
condition deteriorates markedly with age [22]. Our study
also suggested that the older the age, the lower level of
health was reported by older adults. Additionally, His-
panics were more likely to report poor health, and the
negative effect has been reported in prior studies [22,35].

OPEN ACCESS



H. Kang, Y. L. Michael / Advances in Aging Research 2 (2013) 10-20 19

We found a lower self-rated health for obesity and over-
weight compared with normal weight, in line with pre-
vious studies [37,39,40].

There are several limitations of this study. First, this
study used a one-day diary, which may not reflect peo-
ple’s real social contact due to the day-to-day dynamics
[41]. However, a multi-day dairy is more difficult to col-
lect due to high response burden and increased costs.
Second, the data only allowed evaluation of the cross-
sectional effect of daily social contact on the self-rated
health status of seniors. Future research should address
the alternative hypothesis that seniors with better health
might be more likely to contact with friends or family.
Third, virtual interactions among seniors, such as online-
chatting or making phone calls for emotional support or
exchange of information, should be taken into account
when data is available. Furthermore, any differential ef-
fects of disaggregated social activities on self-rated
health could also be investigated. For instance, will hav-
ing dinner with friends be more beneficial to health than
taking care of own children? Finally, daily social contact
should be tested for other socially vulnerable groups
such as single parents, and people from lower household
incomes, before any generalization of present findings
regarding social integration and health.

Overall, this study provides new insights into social
integration by employing daily social contact as a meas-
urement of social integration, and evaluating its implica-
tions on self-rated health. This approach can be used to
identify populations that experience social exclusion,
such that future research can determine more precisely
how to intervene to improve health outcomes.
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