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Objectives: Research has shown that obesity appears to spread through social ties. However, the association between other charac-
teristics of social networks and obesity is unclear. This study aimed to identify the association between social network characteristics
and body mass index (BMI, kg/m?) in an elderly Korean population.

Methods: This cross-sectional study analyzed data from 657 Koreans (273 men, 384 women) aged 60 years or older who participated
in the Korean Social Life, Health, and Aging Project. Network size is a count of the number of friends. Density of communication net-
work is the number of connections in the social network reported as a fraction of the total links possible in the personal (ego-centric)
network. Average frequency of communication (or meeting) measures how often network members communicate (or meet) each
other. The association of each social network measure with BMI was investigated by multiple linear regression analysis.

Results: After adjusting for potential confounders, the men with lower density (<0.71) and higher network size (4-6) had the higher
BMI (3=1.089, p=0.037) compared to the men with higher density (>0.83) and lower size (1-2), but not in the women (p=0.393). The
lowest tertile of communication frequency was associated with higher BMI in the women (3=0.885, p=0.049), but not in the men
(p=0.140).

Conclusions: Our study suggests that social network structure (network size and density) and activation (communication frequency
and meeting frequency) are associated with obesity among the elderly. There may also be gender differences in this association.
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INTRODUCTION

The study of the effects of social networks on health rose to
the surface in the 1970s through pioneers such as Cassel, Cobb,
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and Berkman, who theorized or proved empirically that social
networks could affect mortality [1-6]. After those mortality
studies, several studies have reported that social networks are
related to infectious diseases, such as sexually transmitted dis-
ease [7-9], tuberculosis [10], severe acute respiratory syndrome
[11], and pneumonia [12]. Additionally, evidence suggests that
emotions and related behaviors such as depression [13], sui-
cide [14], and happiness [15] are also associated with social
networks. Social networks affect health through several mech-
anisms, including the provision of social support (both per-
ceived and actual), social influence (e.g., norms, social control),
social engagement, person-to-person contact (e.g., pathogen
exposure, secondhand cigarette smoke), and access to resourc-
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es (e.g., money, jobs, information) [16].

Obesity is a well-known risk factor for cardiovascular diseas-
es [6]. Adipose tissue has been recognized as an active endo-
crine organ, capable of releasing many cytokines that play parts
in the pathogenesis of many obesity-related diseases [17]. So-
cial network assessment over 32 years in the Framingham
Heart Study found that obesity tended to spread through inti-
mate friends [18]. It found that an individual chances of being
obese increased by 57% if she or he had a friend who also be
obese. Additionally, the evidence for influence of friends on
body weight comes from other studies examining the rela-
tionships between the weight of individuals and their friends
[19-23]. These studies tested the relationship between the
body mass index (BMI, kg/m?) of individuals and their friends
in order to address the peer effect.

It is known that obesity appears to spread through social
ties. However, the association between other characteristics of
social networks and obesity is unclear. Thus, we investigated
whether social network characteristics such as network size,
density of communication network, average frequency of
communication, and average frequency of meeting were as-
sociated with BMlin an elderly Korean population.

METHODS

The Korean Social Life, Health, and Aging Project (KSHAP)
conducted a social network survey and health examination
from November 2011 through July 2012 among 860 commu-
nity-dwelling adults aged 60 or older and their spouses living
in Yangsa-myeon, Ganghwa-gun, Incheon, Korea. The institu-
tional review board of Yonsei University approved this study
(YUIRB-2011-012-01) and informed consent was obtained
from all of the participants. A total of 814 people responded to
the social network survey (response rate 94.7%). Potentially
confounding factors were assessed as well, including age, ed-
ucation, smoking status (never or ever smoker), alcohol drink-
ing status (non-drinker or drinker), depression score (Center
for Epidemiologic Studies-Depression Scale, CES-D), and self-
reported comorbidity (hypertension, diabetes, stroke, and ar-
thritis). Among them, 657 participants (80.7%) were examined
for height and weight in a public health center or at home.
BMI was calculated from measured weight and height.

In order to collect social network data, KSHAP adopted a
model similar to that of the National Social Life, Health, and
Aging Project (NSHAP) [24]. On ‘Social network card I' (Appen-
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dix 1), a respondent (ego) was asked questions about three
types of alters: their spouse (roster A), a maximum of five peo-
ple with whom the respondents discussed things that were
important to them (roster B), and someone to whom the re-
spondents felt especially close (roster C). On ‘Social network
card II' (Appendix 2), the respondent answered questions
about the relationships among alters listed on the rosters, and
this information was used to build up egocentric network vari-
ables. The difference between egocentric data and common
survey questions is that egocentric questionnaires collect data
on the characteristics of the persons named, that is, on the re-
spondent’s personal network. The additional network informa-
tion provides some insight into personal network characteris-
tics and their potential influence on behavior [25].

Social network characteristics are composed of network
structure (network size, density, etc.) and network activation
(frequency of nonvisual contact, frequency of face-to-face in-
teraction, etc.) [16,26]. The following are the four social net-
work measures we used.

Network Size

The egocentric network was composed of rosters A and B.
Network size was simply a count of the number of alters pro-
vided in response to questions on‘Social network card I!

Density of Communication Network

KSHAP data can be used to construct a personal (ego-cen-
tric) network density variable that reflects the extent to which
someone’s closest contacts are connected to one another.
Density of communication network (or density) is calculated
as:

_ Ydnng
De(N)= e (i=j=k)

Node n; and ni represent the adjoined nodes connected to
node ni and ‘e’ represents the number of adjoined nodes con-
nected to n. If node nj and ni are connected, d(n;, ni) becomes
1 and if not, it becomes 0. After summing and dividing by ev-
ery possible number of connections between adjoined nodes,
this becomes the density of the communication network. Fig-
ure 1 shows examples of various personal network densities.

Average Frequency of Communication and Meet-
ing

Respondents were asked to rate how often they talked to
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each network member on an 8-point scale, ranging from ‘ev-
eryday’ to ‘less than once per year' The scores were coded by
assigning the approximate number of times per year egos in-
teracted with alters (e.g., ‘everyday’=365; ‘once a month’=12)
and the scores were summed across all alters on roster A and
roster B to obtain a measure of the overall volume of contact
with network members. Then, the scores were summed and
divided by the network size. The average frequency of com-
munication (or “communication frequency”) indicates how of-
ten network members communicated. The average frequency
of meeting (or “meeting frequency”) was likewise calculated
to determine how often network members met.

Statistical Analysis

All analyses were performed separately for the men and
women. To gain information on the distribution of the contin-
uous variables (age, depression score, BMI, network size, den-
sity of communication network, and average frequency of
communication and meeting), we drew a histogram and cal-
culated the minimum, lower quartile, median, upper quartile,
maximum, and mean values. In order to solve the problem of
non-normal distribution, we used two approaches before mul-
tiple linear regression analyses. One was the rank transforma-
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Variable Men (n=273) Women (n=384)
Age (y) 72.79+7.07 71731814
Body mass index (kg/m?) 23.56+3.28 24.28+3.42
Depression score (CES-D) 10.30+7.67 11.84+£7.92
Education (y)
=10 53(19.4) 28(7.3)
7-9 58 (21.3) 34(8.9)
0-6 162 (59.3) 322 (83.9)
Smoker 190 (69.6) 8(2.1)
Alcohol drinker 118 (43.2) 25(6.5)
Comorbidity
Hypertension 123 (45.1) 213 (55.5)
Diabetes 57 (20.9) 63(16.4)
Stroke 14(5.1) 16 (4.2)
Arthritis 66 (24.2) 195 (50.8)
Social network structure
Network size 3344125 299+1.19
Density of communication network 0.75%+0.09 0.77£0.09
Higher density (>0.83) and 62(22.7) 139(36.2)
lower size (1-2)
Middle density (0.71-0.83) and 104 (38.1) 127 (33.1)
size (3)
Lower density (<0.71) and 104 (38.1) 110 (28.6)

higher size (4-6)
Unclassified 3(1.1) 8(2.1)
Social network activation

Communication frequency 246.38+100.31 251.20%£104.70
Upper (365) 85(31.1) 135(35.2)
Middle (208-364) 92 (33.7) 130(33.8)
Lower (<208) 96 (35.2) 119(31.0)

Meeting frequency 237.54+£105.46  238.04+114.60
Upper (365) 83(30.4) 131(34.1)
Middle (186-364) 103 (37.7) 134(34.9)
Lower (<186) 87(31.9) 119(31.0)

Values are presented as mean + standard deviation or number (%).
CES-D, Center for Epidemiologic Studies-Depression Scale.

tion approach and the other was the tertile method. The Spear-
man correlation test was used to examine the possibility of
multicollinearity among social network measures. Network
size and density were strongly and inversely correlated in the
men (Spearman correlation coefficient (r;)=-0.98, p<0.001)
and women (r;=-0.97, p<0.001). We created three groups of
social network structure: ‘higher density (>0.83) and lower
size (1-2); ‘middle density (0.71-0.83) and size (3); and ‘lower
density (<0.71) and higher size (4-6)' (Appendix 3). Before the
regression analysis, unclassified individuals (3 men and 8
women) were removed. For univariate analysis, the trend test
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Men (n=273)
Variable Model 1 Model 2
B vaque B valiue
Social network structure
Network size' 0093 0.2 0107 007
Density of communication network’ 0085 015 -0.100 0.09
Hi(ghe)rzdensity (>0.83) and lower size Reference Reference
1-2
Middle density (0.71-0.83) and size (3)? 1.069  0.04 1.154  0.02
Lower density (<0.71) and higher size 1.061  0.04 1177 0.02
(4-6F
Social network activation
Communication frequency' 0093 012 -0088 0.13
Upper (365) Reference Reference
Middle (208-364) 0621 020 0708 013
Lower (<208) 0.890 0.06 0933 0.05
Meeting frequency’ 0065 028 -0062 029
Upper (365) Reference Reference
Middle (186-364) 0160 074 0307 051
Lower (< 186) 0638 020 0673 0.16
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Women (n=384)

Model 3 Model 1 Model 2 Model 3

P- P- P- P-
p value p value p value p value
0123 0.04 0.068 0.18 0.071 0.7 0.075 0.15
0116 005 -0068 018 -0071 017 -0076 0.14

Reference Reference Reference Reference
1022 004 -0108 079 -0086 083 -0055 0.89
1.253  0.01 0568 0.19 0573 0.9 0611 017
-0085 014 -0124 001 -0126 001 -0.136  0.007

Reference Reference Reference Reference
0471 0.31 0.148 0.72 0.097 081 0.112 0.78
0.887 0.06 0896 0.03 0917 0.03 1.004  0.02
-0.064 027 -0118 002 -0.121 0.02 -0.134 0.009

Reference Reference Reference Reference
0110 0.81 0.194 0.63 0.166  0.68 0188 0.64
0.665 0.16 0.792  0.07 0.805 0.07 0915 0.04

Model 1 adjusted for age and education; Model 2 added smoking, alcohol drinking, and depression score; and Model 3 added hypertension, diabetes, stroke,

and arthritis.

"The rank transformation approach was used. B means the standardized B-coefficient.

“Before the analysis, unclassified individuals (3 men and 8 women) were removed.

was used. For the continuous variables, p-values were calcu-
lated by using a contrast to test for a linear trend. For the cate-
gorical variables, the Cochran-Armitage test was used. Multi-
ple linear regression analyses were performed to assess the
linear relationship between each of the social network mea-
sures and BMI. In the matter of network activation, communi-
cation frequency was more significant than meeting frequen-
cy from the aforementioned analyses. Lastly, both the group
of social network structure (density and size) and communica-
tion frequency were included in the multiple regression mod-
el. All statistical tests were performed with SAS version 9.2
(SAS Inc., Cary, NC, USA). All analyses were two-sided and p-
values <0.05 were regarded as statistically significant.

RESULTS

The characteristics of the study population are summarized in
Table 1. We assessed the linear trends between the social net-
work measures and BMI (Appendices 4-6). The group of social
network structure and communication frequency were signifi-
cantly associated with BMI in both the men and women. How-

ever, meeting frequency was only significant in the women.

Multiple linear regression analyses were performed to as-
sess the relationship between each social network measure
and BMI (Table 2). As regards network structure, rank-trans-
formed network size and density were only associated with
the men’s BMI in model 3, while the group of network struc-
ture was significantly associated with BMI among all of the
models in the men. The men with lower density and higher
size had a higher BMI (3=1.253, p=0.014) than the men with
higher density and lower size, while the men with middle den-
sity and size also had a higher BMI (3=1.022, p=0.044) com-
pared with the reference group. We did not observe a signifi-
cant association between network structure and BMI in the
women. As regards network activation, communication fre-
quency was significantly associated with the women’s BMI
among all of the models. The association between rank-trans-
formed meeting frequency and the women'’s BMI was signifi-
cant, but the tertile of meeting frequency was only associated
in model 3. We did not observe such an association between
network activation and BMl in the men.

The group of social network structure and the communica-
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. Men (n=270) Women (n=376)
Variable
B p-value B p-value
Age (y) -0.054 0.08 -0.134 <0.001
Depression score (CES-D) -0.015  0.60 -0.021  0.36
Education (y)
=10 Reference Reference
7-9 0.048 094 2.047 0.02
0-6 -0.855  0.10 2.265 0.002
Smoker vs. non-smoker -1690 <0.001 -0.380 0.75
Alcohol drinker vs. non-drinker 0398 032 1.355  0.05
Comorbidity vs. non-comorbidity
Hypertension 0.739  0.06 0.794  0.03
Diabetes 1494 0.002 0200 067
Stroke 0776  0.37 0.658 0.45
Arthritis 0275 055 0.467 0.20
Social network structure
Higher density (>0.83) and Reference Reference

lower size (1-2)

Middle density (0.71-0.83) and 0936 0.07 -0.178  0.68
size (3)

Lower density (<0.71) and 1.089  0.04 0391 0.39
higher size (4-6)

Communication frequency

Upper (365) Reference Reference
Middle (208-364) 0.405 0.39 0.091 0.83
Lower (<208) 0702 0.4 0.885 0.05

Before the analysis, unclassified individuals (3 men and 8 women) were re-
moved.

Adjusted for age, education, smoking, alcohol drinking, depression score,
hypertension, diabetes, stroke, and arthritis.

CES-D, Center for Epidemiologic Studies-Depression Scale.

tion frequency as an index of network activation were further
analyzed for the association with BMI in the men and women
(Table 3). After adjusting for age, education, smoking, alcohol
drinking, depression score, comorbidity (hypertension, diabe-
tes, stroke, and arthritis), and communication frequency, the
men with lower density (<0.71) and higher size (4-6) had a
higher BMI (B=1.089, p=0.037) than the men with higher den-
sity (>0.83) and lower size (1-2), but this was not the case in
the women (B=0.391, p=0.393). In contrast, after adjusting
for potential confounders and social network structure, the
lower tertile of communication frequency was associated with
a higher BMIin the women (3=0.885, p=0.049), but not in the
men (3=0.702, p=0.140). In the women, less education was
prominently related with a higher BMI among potential con-
founders.
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DISCUSSION

The present study examined the association between social
network measures and BMI in an elderly Korean population.
The men with a sparse and large communication network had
a higher BMI compared with the men embedded in dense and
small communication networks. The women in networks with
a low frequency of communication had a higher BMI than the
women in networks with a high frequency of communication.

Social contacts can promote, discourage, and sanction atti-
tudes and behaviors [27,28]. Social contacts may influence
participation in organized sports [29], dieting [30], and food
choices [31]. A study has linked unhealthy weight-control be-
haviors among adolescent girls to the dieting behaviors of
their peers [32]. We found that the men’s BMI was more strong-
ly associated with network structure, that is, network size and
density, than communication frequency as an index of network
activation. KSHAP data from a restricted rural area had a sim-
pler network structure than the NSHAP data because the NS-
HAP study population was a nationally representative sample
[24]. Almost the entire KSHAP study population existed in three
of the nine possible density and size groups. Therefore, it was
difficult to discriminate statistically the effect of density from
the association between social network structure and BMI, be-
cause network size and density were strongly correlated. We
postulate a possible explanation for the association between
network structure and the men’s BMI. Dense personal networks
provide reinforcement for prevailing norms and practices and
can provide protection from outside sources of influence or
risk [25]. The greater the density, the more likely a network is
to be considered a cohesive community, a source of social sup-
port, and an effective transmitter [33]. By contrast, the wom-
en’s BMI was more strongly associated with network activation
such as communication frequency than network structure. In
the women, education was prominently related with BMI
among potential confounders, such that more advanced edu-
cation correlated with lower BMI. The well-educated have a
healthier lifestyle [34]. They are more likely to exercise, less
likely to smoke, and more likely to drink moderately rather
than abstain or drink heavily. It could be inferred that individ-
ual attributes such as education level may be most important
in determining women'’s BMI. A previous study explained pos-
sible reasons for gender differences in factors associated with
BMI [35]. Social contact among friends may be qualitatively
different for the men and women in relation to how they af-
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fect health behavior. Although not statistically significant in
interaction terms (social network measures by gender), B-
coefficient estimates that are markedly different from each
other suggest the possibility of true interaction between gen-
der and social network characteristics [36].

Previous studies have been mainly interested in the peer ef-
fect on obesity. There have been few reports about the associ-
ation between other characteristics of social networks and
obesity. Our findings were not definite, but might illuminate
the novel association between social network structure or ac-
tivation and BMI.

This study has several limitations. First, because of the cross-
sectional design, this study could not establish a temporal re-
lationship between BMI and social network characteristics.
Second, the survey data were open to measurement error. In
particular, the reported relationships among alters might dif-
fer from actual relationships. It is important to determine not
only the association between an ego’s health behavior and an
actual social network, but the perceived social network as
well. Third, we assumed an inverse linear relationship between
BMI and health. However, an increased risk of death has been
observed to be associated with a low BMI in other studies
[37,38]. Inadequate or incomplete control for confounding or
reverse-causation bias could in part explain the increased risk
[39]. A low BMI can be an indicator of certain other chronic
medical conditions [40]. We adjusted for comorbidities, such
as hypertension, diabetes, stroke, and arthritis, in order to
overcome this unintended effect. This study population was
dwelling in the community, not institutions, and they com-
pletely responded to the long survey (mean response time: 70
minutes). It can thus be concluded that they were not un-
healthy enough to induce a reverse-causation bias. Fourth, the
questionnaires did not measure diet and physical activity. These
factors are determinants for obesity, and taking them into ac-
count may be necessary to identify the behavioral process (in-
direct effect) of social networks on BMI [26]. We could not dis-
tinguish behavioral processes from psychological processes in
this study. Fifth, external validity could be limited because all
of the subjects in the study population resided in a single rural
community. Accordingly, further longitudinal studies in urban
and rural areas are needed.

Our study suggests that social network structure (network
size and density) and activation (communication frequency
and meeting frequency) are associated with obesity among
the elderly. Lower density of communication network and

Social Networks and Health

higher network size may be associated with higher BMIin men,
while lower frequency of communication may be associated
with higher BMIin women.
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Appendix 3. Network size and density of communication network

. L Men (n=273) Women (n=384)
Density of communication network - - - -
Lower (1-2) Middle (3) Higher (4-6) Lower (1-2) Middle (3) Higher (4-6)
Higher (>0.83) 62 (23) 0(0) 0(0) 139(36) 0(0) 0(0)
Middle (0.71-0.83) 0(0) 104 (38) 0(0) 0(0) 127 (33) 0(0)
Lower (<0.71) 0(0) 3(1) 104 (38) 2(1) 6(2) 110(29)

Values are presented as number (%).

Appendix 4. Participant characteristics according to social network structure

Men (n=273) Women (n=384)
. Higher . Lower Higher . Lower
Variable density and de'r\ln;i(wl:nd density and Unclassified pfor density and del:lnsli‘:dI:nd density and Unclassified p for
lower size size (n=104) higher size (n=3) trend' lower size size(ni127) higher size (n=8) trend’
(n=62) (n=104) (n=139) (n=110)
Age (y) 73.8+£8.6 72.7+£7.0 72.3£6.1 713+75 0.21 745184 70.7+£8.1 69.6+6.9 69.6+9.3 <0.001

BMI (kg/m?) 226+3.4 23.8+3.5 239+£29 24.1+£2.1 0.01 239+34

Depression 139489 9.7£7.0 8.8+7.0 6.0+£26  <0.001 13.7+8.8
score (CES-D)

Communication 27844914 256.1+955 219.8+104.4 169.2+223 <0.001 284.1+102.4
frequency

Meeting 27524921 250841012 204141083 157.94+32.7 <0.001 276.0+£1125
frequency
Education (y) 0.07
>7 19(31) 42 (40) 47 (14) 3(100) 13(9)
0-6 43 (69) 62 (60) 57 (55) 0(0) 126 (91)
Smoker 42 (68) 70(67) 76 (73) 2(67) 0.41 3(2)
Alcohol drinker 25 (40) 40 (38) 52 (50) 1(33) 0.16 12(9)
Comorbidity
Hypertension 28 (45) 52 (50) 41(39) 2 (67) 0.35 86 (62)
Diabetes 14 (23) 25(24) 18(17) 0(0) 0.35 21(15)
Stroke 5(8) 6 (6) 3(3) 0(0) 0.14 11(8)
Arthritis 12(19) 28(27) 26 (25) 0(0) 0.49 70 (50)

24.1£3.5 249134 245+23 0.03
1M1+£73 106+7.2 75155 0.002

2509+103.3 2144+98.7 190.6+52.7 <0.001

240.24+110.2 191.4+108.0 185.0+54.3 <0.001

0.004

20(16) 25(23) 4(50)

107 (84) 85(77) 4(50)
4(3) (1) 0(0) 0.54
7(6) 6 (5) 0(0) 0.30
68 (54) 55 (50) 4(50) 0.06
19(15) 22(20) 1(13) 0.32
3(2) 2(2) 0(0) 0.01
67 (53) 54 (49) 4(50) 0.87

Values are presented as mean = standard deviation or number (%).

The significance of differences across groups was assessed using trend tests.
BMI, body mass index; CES-D, Center for Epidemiologic Studies-Depression Scale.
'Before the analysis, unclassified individuals (3 men, 8 women) were removed.
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Appendix 5. Participant characteristics according to average frequency of communication

Social Networks and Health

Men (n=273) Women (n=384)
Variable UP(I:Ie:réng) (%;Bdg(lii) Lom(::r:(gz)ZOS) p for trend Ul(’ﬁ:q (3::.35) (%;}dglli?l) Lm?:‘e:r g :92)08) p for trend
(n=92) (n=130)
Age y) 727463 73.8+£72 720+75 0.51 736+7.8 71.0£83 70.4+8.0 0.002
BMI (kg/m2) 23.0£33 235+34 241430 0.03 239431 242435 248+37 0.03
Depression score (CES-D) 10.4%6.7 104%£79 10.1+8.3 0.75 121+79 11.0£76 125+8.3 0.64
Network size 30+13 33£1.1 37+£12 <0.001 25+10 31+£12 34+£12 <0.001
Density of communication 0.78%0.11 0.75+0.07 0.72+0.07 <0.001 0.81+0.09 0.76+0.08 0.74+0.09 <0.001
network
Education (y) 0.01 0.005
>7 28(33) 45 (37) 49 (51) 13(10) 22 (17) 27 (23)
0-6 57 (67) 23 (63) 47 (49) 122 (90) 108 (83) 92 (77)
Smoker 58 (68) 64 (70) 68 (71) 0.71 4(3) 2(2) 2(2) 0.46
Alcohol drinker 41 (48) 32(35) 45 (47) 0.91 8(6) 11(8) 6 (5) 0.81
Comorbidity
Hypertension 31(36) 45 (49) 47 (49) 0.10 84 (62) 68 (52) 61 (51) 0.07
Diabetes 17 (20) 23 (25) 17(18) 0.67 19(14) 21(16) 23(19) 0.26
Stroke 4(5) 8(9) 2(2) 0.39 6 (4) 7(9) 3(3) 0.46
Arthritis 19(22) 26 (28) 21(22) 0.91 73 (54) 71 (55) 51(43) 0.08
Values are presented as mean = standard deviation or number (%).
The significance of differences across groups was assessed using trend tests.
BMI, body mass index; CES-D, Center for Epidemiologic Studies-Depression Scale.
Appendix 6. Participant characteristics according to average frequency of meeting
Men (n=273) Women (n=384)
Variable Up([llle:rg;ﬁ) (‘:\glﬁdgilii) Lom(::ler:(8<7;l 86) p for trend U?qu ?16;5) (‘:vsl;idgl!ii) LO\?:le:r g 1<;)86) p for trend
(n=103) (n=134)
Age y) 727464 741471 713474 0.23 739476 714480 697483  <0.001
BMI (kg/m?) 232+34 234%33 241432 0.08 239+3.1 243+33 247+38 0.04
Depression score (CES-D) 104+65 105+79 10.0£85 0.74 122+738 117+£79 11.6+82 0.60
Network size 30+£13 32+12 39+1.1 <0.001 25+10 29+12 35+12 <0.001
Density of communication 0.79+0.11 0.76+£0.07 0.71£0.06 <0.001 0.81£0.09 0.77+£0.09 0.73£0.09 <0.001
network
Education (y) 0.04 <0.001
>7 26 (31.3) 44.(42.7) 41 (47.1) 11(8.4) 19(14.2) 32(26.9)
0-6 57 (68.7) 59 (57.3) 46 (52.9) 120(91.6) 115 (85.8) 87 (73.1)
Smoker 55 (66.3) 76 (73.8) 59 (67.8) 0.84 3(2.3) 3(2.2) 2(1.7) 0.74
Alcohol drinker 39 (47.0) 39(37.9) 40 (46.0) 0.91 8(6.1) 11(8.2) 6(5.0) 0.76
Comorbidity
Hypertension 32(38.6) 50 (48.5) 41 (47.1) 0.27 84 (64.1) 72 (53.7) 57 (47.9) 0.01
Diabetes 17 (20.5) 25(24.3) 15(17.2) 0.59 19(14.5) 23(17.2) 21(17.7) 0.50
Stroke 4(4.8) 8(7.8) 2(2.3) 0.44 5(3.8) 9(6.7) 2(1.7) 0.43
Arthritis 21(25.3) 28(27.2) 17 (19.5) 0.37 72 (55.0) 71(53.0) 52 (43.7) 0.08

Values are presented as mean = standard deviation or number (%).
The significance of differences across groups was assessed using trend tests.

BMI, body mass index; CES-D, Center for Epidemiologic Studies-Depression Scale.
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