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Abstract

Background:  Although a previous meta analysis showed some substantial relationships between
social support and immune function, there is still no knowledge about the effects of social support
on natural killer (NK) cell number. In this study we examined the direct relationships between
peripheral lymphocyte subpopulations and several aspects of social support.

Method: We administered the Japanese version of the Stress and Coping Inventory (SCI) by Rahe
et al to 98 male workers with a written informed consent. Blood samples were collected at
10:00am. in the moming, Lymphocytes subsets were measured by flowcytometry using CD3,
CD16, and CD56 antibodies.

Result: Partial comrelation coefficient controlled by age and smoking between social support and
immune cells revealed that there were weak but significant correlations between perceived social
support and the numbers of CD3-/CD16+and CD3-/CD56+ NK cells (r=0.25,0.26). There was no
correlation between social support and percentage of NK cells.

Conclusion: Positive correlation of perceived social support with NK cell numbers suggested that
perceived social support has a direct effect on NK cells and that increased social support might
accompany with high natural immunity. Further investigation should be undertaken to elucidate
why only the perceived social support was correlated to NK cells.

Introduction

Since social support has been proved to have
effects on mortality and incidence of diseases, this
psychosocial entity has attracted attention from
many researchers of social psychology, health
psychology, sociology and medicine. House [1]
suggested that individuals isolated from society
have shorter life expectancy and that social support
has stronger effects on mortality than other risk
factors i.e. smoking, Type A behavior.

It is also known that social support has effects

on psychological parameters such as depression
and anxiety Previous studies using vanous
populations such as psychotic depression
patients[2], normal adult workers [3] and college
students[4], revealed that there was a negative
correlation between social support and depression.
Studies on HIV positive patients [5], normal adult
workers [6}, and the people in the islands of the
Southern Pacific Ocean [7] showed that there was
a negative correlation between social support and

anxiety.
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Several interventional studies on cancer and
AIDS patients examined the effects of social
support on one’s health [8-9]. These studies proved
that social support improved their prognosis and
depressive mood. Although researcher in various
fields have shown that social support infliences on
the status of one’s health, the mechamsms through
which social support has effects remain to be
unclear.

While many researchers proposed several
hypotheses for the mechanisms, there is no definite
explanation. Cohen and Wills proposed a
hypothesis that social support has an effect on
one’s appraisal of stressors. Consequently social
support indirectly affects stress reactions such as
anxiety and depression [ 10]. Another finding notes
that social support influences indirectly on one’s
health wvia direct influences on health-related
behaviors such as physical exercise [11]. The
above two pathways can be classified into the
hypothesis of indirect effects. On the other hand,
the direct effect hypothesis is also presented
because there is some evidence relevant to direct
effects of quality of social relationships on immune
function in the field of psychoneuroimmunology,
highlighted as an area of research to investigate the
effects of psychological parameters on
physiological ones [12].

Uchino et al [13] concluded that social support
has a substantial relationship to immune function
on the basis of meta analysis on the researches of
social support. With respect to psychological
parameters that affect immunity, Irwin reported
that depression has a negative correlation with the
numbser of natural killer (NK) cells (CD16+) [14].
To our best knowledge, however, no one has
examined the relationship between social support
and NK cell number. Although it was observed
that there was no correlation between social
support and the percentage of NK cells [15], it is
feasible that the results were biased since the

sample size was small and the authors did not use
the number but percentage of NK cells. In the
present study, in addition to measuring the NK cell
number we examined the direct comrelation
hypothesis of social support on NK cell number in
a ¢ross sectional design with controlling for age
and smoking as major two confounding factors of
immunity.
Methods
Participants

A total of 98 male workers {mean age:
46.1£7.25) were recruited from a private company
in Japan and psychological questionnaires and
immunologjcal assessments were executed with
written informed consent. In our study there was
no shift worker. The influence from circadian
rhythm to immune system in this study was
seemed to be slight, since sample subjects were
seemed to have almost homogeneous working
hours.

Assessment of social support

The Japanese wversion of Stress Coping
Inventory (SCI) was administered in order to
evaluate the level of social support. Rahe
developed SCI [16] and Fukunishi standardized
the Japanese version of SCI [17]). SCI is a
self-administered questionnaire composed of 4
subscales, that is, health-related behaviors, and
response to stress, social support, and life
satisfaction. For the present study, social support
scale was utilized from the Japanese version of
SCL The scale is classified into 3 subscales,
namely individual social support network,
utilization of social support, and perceived social
support. The respective subscale consists of 6
items with 0-3 Likert scale.

Immunological assessments
Blood samples were collected in heparinized
tubes (Beckton-Dickson, New Jersey, USA) at
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10:00 am and stored at a room temperature for no
longer than 24 hours before the assays. To
determine white blood cell (WBC) subset counts,
total numbers of WBC and leukocyte differential
counts were determined using a Coulter counter
{Beckman Coulter, Inc, Fullerton, CA, USA).
Lymphocyte  subsets were measured by
flowcytometry analysis (EPICS XL, Beckman
Coulter, Inc, Fullerton, CA, USA) according to
standard methods. Enumeration of the following
cells by flowcytometry was conducted using three
combinations of two collar analysis: T cells and
NK celis (CD3/fluoresein isothyocyanate (FITC)
and CD16/phycoerythnn (PE), and, CD3/FITC
and CDS6/PE). All antibodies were purchased
from Beckman Coulter, Inc (Fullerton, CA, USA).

Statistical analysis

Partial correlation coefficients were calculated to
assess the associations of social support with
indices of immune function. All differences were
significant at a p < 0.05, using two-tailed tests. The
analysis was conducted with SPSS for windows
version 10.0.

Results
Descriptions of the variables used in the present
sudy are shown (Table 1) We

Table! Description of the vaniables

n subjects mean 3D.
AGE % 46,0 14
Total score of scid support ] 10681 182
Existence of-socid support 95 138 %
Utiization of socid support 95 821 N
Perception of sodial support 45 119 ]
CO3-Coth+ /y % 2813 17980

0DI-CO56+ /4 95 29209 18781

co
nducted partial correlation analysis controlling for

age and. smoking so as to examine the relations
between social support and immune functions, As

psychological scales, we used individual social
support network, utlization frequency of social
support, and perceived social support. As indices
of immune cells, we used the numbers and
percentages of CD3-/CD16+, and CD3-/CD56+.
There were significant correlations between
perceived social support and the numbers of
CD3-/CD16+ cells and CD3-/CDS6+ cells.
Perceived social support had a positive correlation
with CD3-CD16+ number (=025, p<0.05:
n=78) and with CD3-/CD56+ number (=0.26,
p<0.05. n=78) (TableZ). The other immune

Table] Party coerlaton betweer: socil supoer né mmurclogdl parmetersicel onets (TR}

exsleseof  phzaenof  pemeption of
sugpot wpert suppart

D81, 017 i 025
005+ (K} 415 [25¢
L8] cortrelled by age mnd smking

Level of sieioance ves adusted by Binferon s cometbons withexch sobmn

parameters were no significantly correlated with
any social support indices. No statistically
significant correlations between social support and
the percentage of lymphocyte subsets were
observed (Table3).

Teble Patial comeiztion bebween sncial sigport e immuroiogical peraveter) (MRS

ool izl percaptonol

spport sport Slpport
3oy A 03 )
ooy MG 1f) 020

(% cantrolled by s nd smaking

Discussion

Schlesinger [15] reported that there was no
relationship between social support and the
percentage of NK cells. We also observed the
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same null findings in terms of percentages of NK
cells, and observed that perceived social support
had a weak but significant positive correlation with
CD3-/CD16+ and CD3-/CD36+ NK cell numbers
after controlling for age and smoking. Percentages
of particular lymphocyte subsets should be
recognized as representing the consequences of
cell differentiation rather than the strength of the
immunity. To evaluate the immune function of the
circulating blood, one should count the cell
numbers per unit. Thus our results are consistent
with our hypothesis that social support correlates
the increase in NK cell number and might be
relevant to augmenting the natural immunity
although we cannot tell any causal relationship due
to our cross sectional design. Although we tried to
include as many confounding factors as possible,
the present study has limitations because we did
not assess the intercurrent virus infections which
might increase NK cell numbers.

Cohenetal (18] showed that susceptibility to
common cold was associated with the social
network diversity as an index of social bondage.
The subjects with low social network diversity had
higher susceptibility to common cold. They
hypothesized that the mediators of the link
between social support network and susceptibility
to virus infection were attributed to health related
behaviors, such as smoking, alcohol intake and
exercise, and endocrinolo-immunological system.
However, they did not find any correlation
between social support network diversity and NK
cell activity, which plays an important role to
defend against the virus infections. They had to
assume immunological factors other than NK cell
activity to explain their own results. In our study
we also failed to find any correlation between NK
cell numbers and social support network but found
the correlation with perceived social support. In
terms of virus infection, perceived support might
be a better predictor.

The results presented showed no relation
between social support and the numbers of T cells
(CD4+ and CD8+) and B cells (CDI19+). 1t is
consistent with a previous review by Uchino [13]
in which there was no correlation between CD4+
number and social support in studies conducted
both on 33 (healthy) female [19] and on 221 HIV
positive male [20] that simply examined a
correlation.

Among three categories of social support,
significant positive comelation with NK cell
number exists only in the perceived social support.
Uchino [13] proposed that, of perceived support,
emotional support especially correlates with
cardiovascular responses and has strong effects on
mental health such as depression, anxiety, and so
on This proposal could be endorsed in part by the
results of the present study that perceived social
support correlated with NK cell number in terms
of psycho-neuro-endocrine-immune system. As it
is possible to interpret that both support network
and utilization frequency are parts of perceived
support, the results may be biased by the
questionnaire method.

Cohen and Willis [10] proposed two
hypotheses for the mechamsm of the effect of
social support on one’s health: the direct and
buffering hypothesis. The former is that social
support has a direct effect on one’s health. The
latter is that support has an influence just after an
exposure to stressors. The results presented here
seem to support the direct hypothesis in terms of
NK cells. In the previous studies, the direct
hypothesis was confirmed when the researchers
used social integration as an tool for assessing
social support, while the indirect hypothesis was
confirmed when the functional indexes such as
perceived support were used as a research tool
However, our results were different fiom the
previous studies. This difference may be due to the
kinds of physiological parameters evaluated since
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the indirect hypothesis was often confirmed in the
relationship  between the reactivity of
cardiovascular functions and social support.

In the firture, it is necessary to investigate the
reason that perceived support specifically
correlates with NK cell number with controlling
for potential confounders.
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Abstract

Authors attempted to conduct a social support intervention for older people. The final goal is to
increase their natural kilter (NK) cell activity by modulating perceived social support. This article
presents base-line associations between social support and NK cell activity in older people (54
men, 76 women). Perceived friend support was positively correlated with NK cell activity (p
< .01). Interactions of perceived spouse support by gender (p < .05) and perceived family support
by current illness (p < .05) were significant for NK cell activity. Frequent contacts with close
friends and relatives had a tendency to increase NK cell activity, whereas a greater number of close
friends and relatives had a significant decreasing effect (p <.05). The results suggest that the effects
of social support on immune changes depend on the sources and types of support.

Key words: perceived social support, NK cell activity, older people, a cross-sectional study.

Immune alteration is proposed as one of
the possible pathways by which social
support influences health. Thus, many studies
examined the associations between social
support and numerical and functional
measures of the immune system (Uchino,
Cacioppo, & Kiecolt-Glaser, 1996).

Natural killer (NK) cells play a pivotal role
in immune surveillance against cancer and
viral infection (Talmadge, Meyers, Prieur, &
Starkey, 1980; Trinchieri, 1989). Prospective
studies showed that low NK cell activity was
a predictor of the subsequent incidence of

cancer (Imai, K., Matsuyama, Miyake, Suga,
& Nakachi, 2000) and infection (Ogata et al,
2001). Particularly, infections lead to serious
health consequences in older people
compared to younger people (Statistics and
Information Department, Minister’s
Secretariat, Ministry of Health and Welfare,
Japan). Solana, Alonso, and Pena (1999)
argued that NK cell activity could be a
candidate for a biomarker of healthy aging.
These facts and opinions emphasize the
importance of the studies on social support
and NK cell activity in older people. Of a
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limited number of studies in older population
(Uchino et al, 1996), Esterling,
Kiecolt-Glaser, Bodnar, and Glaser (1954)
showed in a study in caregivers of
Alzheimer’s disease and controls that high
emotional and tangible support was
associated with high NK cell activity via
cytokine stimulation in vitro.

Most of social support interventions have
been designed to improve mental symptoms
by increasing enacted support. All the
interventions, however, have not been
successful. Some studies showed that
increased enacted support was associated
with favorable outcomes (Bloom, Hodges, &
Caldwell, 1982; Vachon, Lyall Rogers,
Freedman-Letofsky, & Freeman, 1980),
whereas other studies showed no positive
effect of interventions (Clarke, Clarke, &
Jagger, 1992; Dadds & McHugh, 1992,
Heller, Thompson, Trueba, Hogg &
Vlachos-Weber, 1991). To our knowledge,
few interventions have demonstrated an
enhancement of perceived social support
(Brand, Lakey, & Berman, 1995). In addition,
Brand et al. (1995) assessed no objective
indicator of health.

We planed to conduct a social support
intervention for older people with NK cell
activity as a health outcome. Our final goal is
to increase their NK cell activity by
increasing perceived social support. This
article presents the cross-sectional data at an
initial assessment. The objectives of this
study is to examine (a) whether perceived
social support is associated with increased
NK cell activity, (b) whether the effect of
perceived social support depends on the
sources of the support (spouse, family, and
friends), and (¢} which subpopulations will

AFFRZL ALyt —EHamEE a4

receive the efficacy of increased perceived
social support from the perspectives of
immunology.

Methods
Participants

The subjects were recruited from 605 older
people over 65 years living at home at central
areas of Nakakawane Town, a rural
community in Shizuoka Prefecture, Japan.
We (TM., NK)) hold a meeting at the town
office to elucidate the procedure of the study.
Among the 605 people, 493 attended the
meeting in response to the public
announcement through the town office and
112 people stayed away from the meeting.
Several days later, we sent a document
explaining the procedure of the study and a
questionnaire for screening social support to
605 people by mail. Five hundred and nine
people (231 men, 278 women) answered and
returned the questionnaire, AMean age = 73.2
years (8D = 5.9 years, Range = 65-93 years)
for men and 73.7 years (8D = 7.5 years,
Range = 65-96 years) for women. Because
we were attempting an intervention at the
town office, we measured immune functions
in people living within 1.5 km of the town
office. Among 151 people who were
candidates for intervention, 130 (54 men, 76
women) responded to the questionnaire and
agreed to give us blood samples (response
rate = 86.7%). Mean age was 73.5 years (5D
= 6.06 years, Rarige = 65-93 years) for men
and  71.7 years (SD = 4.65 years, Kange =
65-87 years) for women. The analyses were
conducted on data for the 130 people.

This study was performed with written
informed consent and approved by the ethics
commuttee at National Center of Neurology



and Psychiatry, Japan.
Measures
Perceived social support

The revised version of the Jichi Medical
School Social Support Scale [JMS-SSS] was
used (Tsutsumi, A et al, 2000). This scale
was designed to measure percerved social
support from spouse, family, and fiiends in a
community sample. For each source of
support, dentical 10 questions were provided,
with a 4-point scale (1 = strongly disagree, 2
= disagree, 3 = agree, 4 = strong agree).
Perceived social support from spouse, family,
and friends were scored by summing up the
ratings on the 10 questions, Tsutsumi, A. et al.
(2000) recommended that the ratings on two
questions should be excluded on scoring
perceived spouse support because these had
significant positive correlations with the
Social Desirability Scale (Crowne &
Mariowe, 1960). Cross validity was
confirmed in the original version of the
JMS-SSS including the same 10 questions as
the revised version with a 2-point anchor
rating (0 = disagree, 1 = agree)(Tsutsumi, A.
et al,, 1994). Perceived social support from
spouse and family evaluated by the original
version of the JMS-SSS was associated with
favorable health behaviors in men (Tsutsumi,
A, Tsutsumi, K., Kayaba, & Igarashi, 1998)
and decreased depressive symptoms in
women (Tsutsumi, K., Tsutsumi, A, &
Matsuzaki, 1999). Perceived social support
evaluated by the revised version in 1999
significantly correlated with that evaluated by
the original version in 1992-19%4, n314)
= 43 for spouse support, 7/{189) = 28 for
family support, 1(356) = 41 for friend
support. The revised version of the JMS-SSS
assesses  emotional,  tangible,  and
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informational support, but factor analysis
showed a single dimension of the scale
(variance accounted for by the first principal
component = 57.0% for spouse support,
68.2% for family support, and 67.0% for
friend support). In this study, the Cronbach’s
alphas were 0.91 for spouse support, 0.92 for
family support, 0.93 for fiiend support.
Structural measures of social support

The number of close ties was assessed by
an open-ended question: “How many close
friends and relatives do you have?”. Because
of a skewed distribution, natural log (in) of
the number of close ties was used in data
analyses.

Frequency of soctal contacts (“How often
do you contact with close fiiends and
relatives?”) was rated on 6-point likert scale
ranging from 1 = less thar once per year to 6
= almost every day.

Medliating variables

Empirical studies have found that
depression (Herbert & Cohen, 1993) and
health-related behaviors (Kusaka, Kondou, &
Morimoto, 1992)  influences
functions. We assessed depressive symptoms
and health behaviors to examine their
mediating effect on the associations between
social support and NK cell activity.

Depression. The 15-item version of the
Geriatnic Depression Scale [GDS] was used
to assess depressive symptoms (Yatomi,
1994). The alpha was 0.70.

Health behaviors. The Morimoto’s Health
Practice Index was used (Kusaka et al., 1992).
This scale 15 a modification of the Breslow’s
Health Practice Index (Belloc & Breslow,
1972; Belloc, 1973; Berkman & Breslow,
1983). The Morimoto’s Index is scored by
summing up the ratings {0 = no, 1 = yes) on

immune
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the 8 health behaviors: not smoking, not
consuming excess amount of alcohol; eating
breakfast; sleeping 7 to 8 hours every day;
working less than 10 howrs per day;
exercising twice or more per week; eating a
nutritionally balanced diet, and keeping a
moderate level of mental stress. Kusaka et al.
(1992) showed that a higher score on
Morimoto’s Index was associated with
increased NK cell activity in men between 30
and 60 years of age.

Covariates

Covariates included age (in years), gender
(0 =men, 1 = women), income, health status,
and life events.

Income. Annual income of husband and
wife was assessed on 3 levels: low (399,999,
n = 26); middle ¥1,000,000¥2,999999, n=
59); and high (¥3,000,000-, n= 3/) (US$1 is
about ¥120 in March, 2002). We did this
because from taxable and tax-deductible
income reports, the 25th and the 75th
percentile of the family income for people
over 65 years at Nakakawane Town were
estimated as ¥1,200,000 and ¥3,000,000,
respectively (Tax Office, Nakakawane Town,
Shizuioka, Japan). Middle- and high-income
groups in our sample did not differ in
immunological and psychological measures
(data not shown). In addition, Vitaliano et al.
(2001) showed that emotional support was
associated with higher NK cell activity only
in older adults with income of less than the
25th percentile. Therefore we recoded
income into 2 categories (0 = ¥99999, 1 =
¥1,000,000-).

Health status. Self-reported past/current
illness and medications were evaluated.
People without any current illness were
coded as 0 and people with any current illness
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were coded as 1. This study addressed neither
types nor numbers of illness. Exceptionally,
people with a past history of malignancy
were coded as 1.

Life events. The Holmes and Rahe
Schedule of Recent Events was used
(Holmes & Rahe, 1967). Because this study
was conducted in older people, 25 events
were included. Sixty-four people experienced
no event, 31 people experienced one event,
and 35 people 2 through 10 events. We coded
people who experienced no event as 0 and
people who experienced one or more events
as 1.

Missing values

Among people who indicated spouse,
family, and friends as the sources of support,
52 (48.1%), 47 (45.6%), and 53 (44.1%)
completed all the questions, respectively.
Prevalence of missing data on questions
except for income was 0-7.7%. Between
people with and without valid data on the
relevant questions, no significant difference in
the other psychological measures was
detected (data not shown). For these missing
data, the means of valid data were allocated.
Because people with missing data on income
(10.8%) reported significantly low perceived
family and friend support compared to people
with valid data, people with missing data on
income were excluded from the analyses.

NK cell activity

NK cell activity was measured against
K562 using a standard 4h-"'Cr release assay.
Target cells were labeled with ['Cr] sodium
chromate (New England Nuclear, Boston,
MA) at 37 °C for 1h, washed, and
resuspended at 2 x 10° /ml in RPMI 1640
medium containing 10% FCS, 2 mM
glutamine, 100 U/ml penicillin and 100 U/ml
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streptomycin. Labeled target cells were
incubated with effector cells at E:T=20:1 in
U-bottom 96-well plates at 37 °C for 4h,
Radioactivity in the supematant was
determined by a gamma counter. The assay
was performed in quadruplicate. The
percentage of specific lysis as cytotoxicity
was determined according to the formula:
specific lysis (%6) = (mean experimental cpm
spomntaneous  cpm
release)/(mean maximal cpm release - mean

release - mean
spontaneous cpm release).

Results

Table 1 summarizes descriptive statistics.
In the following analyses, a p value < .05 was
considered to indicate statistical significance.
All tests were two-tailed.
muitiple regressions,
intercomrelations among vanables were
examined (see Table 2). The number of close
ties was negatively correlated with NK cell
activity. Perceived social support was not
related with NK cell activity. Perceived social
support had moderate comelations with
structural measures of support, depression,
and health behaviors. Except that perceived
friend support was higher in women than n
men, perceived social support was not related
with demographic variables. Moderate to

Prior 10

medium correlations were observed among
perceived social support scales.

To examine the associations between
perceived social support from different
sources and NK cell activity, we performed
three hierarchical regressions on NK cell
activity (see Table 3, 4, & 5). All continuous
variables were centered (Aiken & West,
1991).

In step 1, covariates {(age, gender, current
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illness, income, and life events) were forced
into the models. Low income was associated
with decreased NK cell activity (See Table 3,
4 &5).

In step 2, structural measures of support
{(number of close ties and frequency of social
contacts) were included, which significantly
contributed to the model (5.1-7.6% of
variance). In each of three equations, the
number of close ties was negatively
correlated with NK cell activity (see Table 3,
4, & 5). Frequency of social contacts had a
tendency to increase NK cell activity in
people with spouse or family as the sources
of support (see Table 3 & 4).

In step 3, perceived social support was
entered into the models. Only percerved
friend support was positively correlated with
NK cell activity and accounted for about 4%
of vanance (see Table 5).

To examine the two-way interactions of
percetved social support and other vanables
(gender, current illness, income, life events,
the number of close ties, and frequency of
social contacts), we then included the product
terms of these vanables in forward, stepwise
regressions (inclusion criteria = p < .10).
Interactions of perceived spouse support by
gender (see Table 3} and perceived famuly
support by current illness (see Table 4) were
significant for NK cell activity. No significant
interaction of perceived ftiend support and
other variables was detected though a product
term of perceived friend support and life
events stayed in the equation (see Table 5).

In a last step, we included depression and
health behaviors to examine whether they
partially mediated the effects of social support
on NK cell activity. Addition of mediating
variables did not contribute significantly to



the model and had little, if any, influence on
the associations between social support and
NK cell activity, AF(2, 86) = .11, p = .90 for
spouse support, AF(2, 81) = .12, p = 89 for
family support, AF(2, 97) = 26, p = 78 for
fiiend support. Thus, depression and health
behaviors were excluded from the models.

To identify the nature of interactions
(perceived spouse support by gender and
perceived family support by current illness),
we tested the significance of simple slopes
within each level of the categorical variables
(Aiken & West, 1991).

Figure 1 presents a scatter plot with
regression lines representing interaction of
perceived spouse support and gender for NK
cell activity controlling for age, illness,
income, number of close ties and frequency
of social contacts. For neither men, /97) =
-1.45, p > .10, nor women, {97} = 143, p
> 10, the simple slopes of the regression lines
differ from 0. The point of intersection
{(perceived spouse support of 32.9) fell
beyond the possible range of 8-32 and a
distance between 2 lines was wider at a low
level of support than that at a high level of
support. The results indicate that NK cell
activity in men did not differ from NK cell
activity in women at a high level of spouse
support, whereas men had a higher NK celi
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activity than women at a low level of spouse
support.

Figure 2 illustrates interaction of perceived
family support and current illness for NK celi
activity controlling for age, gender, income,
number of close ties and frequency of social
contacts. In each group, perceived family
support was not significantly correlated with
NK cell activity, £82) = 1.50, p > .10 for
people with current iflness and #82) =-1.27,
p > .10 for people without current illness.

To examine which aspect of perceived
social support influences NK cell activity, we
examined correlations among 28 items for
perceived social support and NK cell activity

“controlling for age, gender, illness, income,

life events, number of close ties, and
frequency of social contacts. Results showed
that the following 3 items for friend support
were significantly correlated with NK cell
activity: “Do you think that your friends heip
you with your housework?”, n(100) = 25, p
< .01; “Do you think that you and your
fiiends communicate your feelings well to
each other?””, (100) = .21, p=03; and “Do
you think that your friends are pleased to hear
your happiness?”, H(100) = 28, p < .01. No
item for spouse or family support was related
with NK cell activity.
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Table 1
Descriptive statistics (N = 130)
Variable n Mean SD
Age 130 7247 533
Gender 130

0=Men 54 41.5%

1 = Women 76 58.5%
Current illness 130

0=No 60 46 2%

1 =Yes 70 53.8%
Income 116

0= - ¥99999 26 22.4%

= ¥1,000,000 - 90 77.6%
Life events 130

0=Not experienced 64 50.8%

1 = Expenenced 66 49.2%
Depressive symptoms 130 390 262
Health behaviors 130 6.72 1.11
No. of close ties 130 16.28 1645
Frequency of social contacts 130 3.69 122
Perceived spouse support 108 28.03 4.04
Perceived family support 104 3426 474
Perceived friend support 120 2746 5.97
NK cell activity (%) 130 5201 16.40

Note. No. of close ties indicates a geometric mean.
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Table 2

Correlations among psychological and immunological variables (n = 83-130)

Variable 1 2 3

1 NKcell activity L

2 Age 15 _

3 Gender -15 -17  * L

4 Current illness 08 03 -19 %
5 Income 15 -42 v 14

6 Life events 07 -00 - 11

7  Depressive symptoms -02 07 11

8  Health behaviors 11 -04 02

9 No. of close ties -28 % .19 * 15

10 Frequency of social contacts 09 00 16

11 Perceived spouse support 05 02 -02

12 Perceived family support 04 -02 07

13 Perceived fitend support 14 -16 23 *
Note. Pearson's correlation coefficients.

*p <.05. %p < 01, ¥**p < 001.

{Table 2.

contirued)

Variable 4 5 6 7 8 9

4 _—

5 07 L

6 01 03 L

7 03 -14 06 L

8 -02 03 -09 -26 B

9 -02 17 -13 18 ! L
10 01 -12 16 02 -03 02

il 02 03 -09 =25 % 05 08

12 -.04 07 -.14 -33 ¥4 * 22 *
13 -14 05 -.06 -25  ** 14 20 *
(Table 2

continued)

Variable 10 11 12 13

10

11 23*

12 19 SBrxE

13 JowEE 21* STHx*
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Table 3
Results of Hierarchical Regression Analysis for Evaluating the Associations gf Perceived Spouse
Support and Other Variables with NK Cell Activity (n = 98).

Step Independent variable B SE B p

i Age 036 035 0.11
Gender -6.57 3.56 -0.20
Current illness -2.06 3.28 -0.06
Income 1126 4,64 0.26 *
Life events 0.06 3.45 0.00

2 No. of close ties -6.96 246 -0.29 **
Frequency of social contacts 248 1.43 0.18 *

3 Perceived spouse support -0.81 0.55 -0.20
Perceived spouse support 1.70 0.84 028 *

x Gender

Note. Adjusted R? = 064 for Step 1, F(5, 92) = 3.65, p = .049; Adjusted R* =115 for Step 2, F(7,
90)=2.80, p= 0l AdjustedR2 =105 for Step 3, {8, 89)=243, p=.02; AdjustedR2 =135 for
Step 4, F(9, 88)=2.69, p=008.

=09,

*p < 05, *p < 01,

Table 4
Results of Hierarchical Regression Analysis for Evaluating the Associations of Percerved Family
Support and Other Variables with NK Cell Activity (n = 93).

Step Independent variable B SE B P
1 Age 052 033 0.18
Gender 443 3.63 -0.13
Current illness 2.27 346 0.07
Income 1187 445 031 ook
Life events -0.66 347 -0.02
2 No. of close ties -6.32 295 -0.23 *
Frequency of social contacts 3.06 1.48 022 *
3 Perceived family support -0.79 0.53 -022
Perceived family support 1.42 0.71 029 *
x Hllness

Note. Adjusted R = 036 for Step 1, F(5, 87) = 1.69, p = .14; Adjusted R* = 102 for Step 2, F{7,
85)=2.49, p =.02; Adjusted &> =091 for Step 3, F(8, 84) = 2.15, p =.04; Adjusted B> = .122 for
Step 4, F(9, 83)=2.425 p= 02.

*p<.05. *p< 0L
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Results of Hierarchical Regression Analysis for Evaluating the Associations of Perceived Friend
Support and Other Variables with NK Cell Activity (n = 109).

Step Independent variable B SE B p
1 Age 0.61 0.33 0.19
Gender -3.98 325 -0.12
Current illness 122 3.06 0.04
Income 10.23 418 0.25 *
Life events 040 3.12 0.01
2 No. of close ties -825 234 -033 ok
Frequency of social contacts 1.10 1.41 0.08
3 Perceived friend support 1.14 0.39 0.40 w
4 Perceived friend support -091 0.52 -0.23 2
x Life events

Note. Adjusted & = 027 for Step 1, F(5, 103) = 1.60, p=.17; Adjusted R* = 103 for Step 2, F(7,
101)=2.78, p = .01; Adjusted R° = .141 for Step 3, F{(8, 100) =3.21, p = .003; Adjusted B =158
for Step 4, F(5,99)=325,p~= 002

‘p=08.

*p< .05 *p< 0L

Figure 1. Interactions of perceived spouse support and gender on NK cell activity (12 = 98).
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Figure 2. Interactions of perceived family support and current illness on NK cell activity (# = 93).
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Discussion

This cross-sectional study in older people
showed that perceived friend support was
posttively correlated with NK cell activity,
independent of possible confounding
variables. Neither perceived spouse nor
family support had a linear relationship with
NK cell activity by itself, but they interacted
with gender and current illness, respectively.
The results suggest a possibility that an
intervention 1o increase perceived social
support will do a favor all people with friends
and some of people with spouse and family.
In contrast, contradictory findings were
observed on the associations between
structural social support and NK cell activity.

Frequency of contacts with friends and
relatives tended to increase NK cell activity,
whereas the number of close friends and
relatives was strongly and negatively
correlated with NK cell activity. Qur findings
mdicate that the effects of social support on
NK cell activity in older people depend on
the sources and types of support and that a
social support intervention for older people
should take into consideration these
differential effects.

We confirmed in our sample that perceived
friend support was associated with increased
NK cell activity. Because most people in the
present study indicated friends as the sources
of support, it seems reasonable that an



intervention scheduled should be designed to
increase perceived social support mainly
from friends rather than from spouse and
family. In addition, of 10 items for perceived
friend support, help for housework and
mutual understanding of the feelings were
positively correlated with NK cell activity.
Brand et al (1995) showed in their
intervention that a greater degree of
self-esteem and self-reinforcement increased
perceived social support. Changes in the
ways in which people think about themselves
and the world around them may serve as
factors that facilitate a reconstruction of
positive relationships with others. Our
intervention will be in accordance with their
findings.

Many studies investigated the associations
between social support, stressors (e.g, life
events), and mental health. Some studies
confirmed the main-effect ‘hypothesis
(Aneshensel & Stone, 1982; Wildes, Simons,
& Harkness, 2002) and others confirmed the
buffering hypothesis (Brown, Andrews,
Harris, Adler, & Bridge, 1986; Cohen, L. H,,
McGowan, Fooskas, & Rose, 1984; Cohen,
S. & Hoberman, 1983; Dalgard, Bjork, &
Tambs, 1995; Kaniasty & Nomis, 1992), Asa
study by Tihuis, Flap, Foets, &
Groenewegen (1995), this study interpreted
illness as a stressor Although perceived
family support was not related with NK cell
activity in people with or without current
illness, the product term of perceived family
support and cumrent illness contributed
significantly to the regression. It may be
possible to say our results endorsed to some
extent a buffering effect of percetved family
support.

Men had a higher NK cell activity than
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women at a low level of perceived spouse
support. Although previous studies have not
yet generated a conclusive remark about
gender differences in the associations
between social support and health (Shumaker
& Hill, 1991), Acitelli & Antonucci (1994)
showed in a study in older couples that
“perceptions of social support in marriage
was more strongly related to the marital
satisfaction and general well-being of wives
than husbands” (p. 688). One possible
suggestion by our findings is that an
intervention for women with low spouse
support may raise their NK cell activity to a
level equivalent to that in men.

Longitudinal studies have shown that
restriction of social network 1s a nisk factor of
increased mortality (Berkman & Syme,
1979). Our results showed that frequent
contacts with close friends and relatives
tended to have an enhancing effect on NK
cell activity, but that a greater number of close
friends and relatives had a significantly
decreasing effect. The size of the latter effect
was comparable to that of the positive effect
of perceived friend support. Berkman (1985)
and House, Landis, & Umberson (1988)
argued that in the Eastem countries in which
people are closely connected with others,
negative effects of social network are great
and 1ts positive effects could be
underestimated. Studies in the Japanese
people have found weaker associations
between network size and mortality than
those observed in the Western people (Fujita
& Hatano, 1990; Yasuda & Ohara, 1989).
Our findings may reflect a negative effect of a
greater size of social network However,
intercorrelations with other psychological
variables did not provide an evidence for



negative aspects of social network. The
mumber of close ties was positively correlated
with perceived social support from family
and friends and was negatively correlated
with depressive symptoms (see Table 2).
Network size may influence health by
pathways other than changes in NK cell
activity.

No mediating effect of depressive
symptoms and health behaviors on the
association between social support and NK
cell activity was observed. This is consistent
with the results from previous studies
(Uchino et al,, 1996, p. 251). However, we
did not find their main effects on NK cell
activity. A greater proportion of our sample
reported a low level of depression (GDS of
more than 6 = 15.4%) and desirable health
practices (Health Practice Index of more than
6 = 68.5%). Skewed distributions of these
factors may contribute to our results.

In summary, this study found a positive
association between perceived friend social
support and NK cell activity. A structural
aspect of social relationships had a negative
effect on NK cell activity and that the size of
this effect was equivalent to the positive
effect of perceived social support. There is
possibility that positive reappraisal of
personal relationships (eg by increasing
selfiesteem) will attenuate the negative
effects network.  These
cross-sectional data support our primary
poliby that a social support intervention
should be designed to change the perception
of social support.

of social
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