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Effect of Verbal Self-Disclosure on Natural Killer Cell Activity: Moderating
Influence of Cynical Hostility

ALAN J. CHRISTENSEN, PHD, DAWN L. EDWARDS, MA, JOHN S. WIEBE, BA,
ERIC G. BENOTSCH, BA, LAURA MCKELVEY, BS, MICHAEL ANDREWS, MBA, AND
DAVID M. LUBAROFF, PHD

One objective of the present research was to examine the immunological effects of self-disclosing personal
information regarding a traumatic or stressful experience. A second objective was to examine the hypothesis
that the effect of self-disclosure on immune function is moderated by individual differences in cynical
hostility. Forty-three male college undergraduates, classified as high or low on the Cook-Medley Hostility
scale were randomly assigned to either a verbal self-disclosure or a nondisclosure discussion condition.
Task-induced change in natural killer (NK) cell activity (i.e., cytotoxicity) served as the dependent variable.
As predicted, a significant interaction between discussion condition and hostility was obtained. Among
subjects in the self-disclosure condition, high hostility subjects exhibited a significantly greater increase in NK
cell cytotoxicity than low hostility subjects. The effect of self-disclosure on NK cell activity is moderated by
an individual's level of cynical hostility. The greater short term enhancement in NK cell activity observed for
hostile persons is a likely correlate of a more pronounced acute arousal response elicited by the self-disclosure
task.
Key words: cynical hostility, self-disclosure, psychoneuroimmunology, stress.

INTRODUCTION

Recent years have seen a burgeoning of interest in
psychosocial correlates of human immune function
(1). One psychosocial process that may be associated
with changes in immunological functioning is the
self-disclosure of information regarding a stressful or
traumatic experience. Self-disclosure tasks have pre-
viously been shown to be associated with a variety of
physiological changes, including cardiovascular re-
activity, skin conductance activity, and immunolog-
ical functioning (2-5).

Most previous research regarding the physiologi-
cal effects of self-disclosure is limited in two impor-
tant ways. First, literature regarding self-disclosure
in naturalistic settings typically describes disclosure
as an inherently social, interactional process (6). In
contrast, most previous studies examining the phys-
iological correlates of disclosure have involved ei-
ther written self-disclosure, audio-taped self-disclo-
sure in a solitary setting, or talking to a silent
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"confessor" behind a partition (3-5). Given the rela-
tively asocial nature of these paradigms, relatively
little is known about the physiological effects of
self-disclosure occurring in the context of a social
interaction.

A second limitation of research involving the
immunological effects of self-disclosure is the failure
to consider the potential moderating role of subject
personality traits. A considerable literature exists
regarding the relation of personality factors to phys-
iological responsivity (e.g., cardiovascular response,
immunological changes) (1, 7). Individual differ-
ences on the Cook-Medley (8) hostility (Ho) scale
reflect a variable that may play a role in moderating
the physiological effects of self-disclosure. Cynical
hostility as defined on the Ho scale has received
considerable attention in the personality and health
literature as a possible risk factor for increased
physical disease (9). However, no studies to date
have examined a possible relation between cynical
hostility and immune function.

Extensive study of the construct validity of the Ho
scale suggests that it reflects an interpersonal atti-
tude or style marked by suspiciousness, cynical
mistrust of others, and easily aroused anger. (9).
These descriptions of the Ho scale suggest that
revealing highly personal information to another
individual may be more threatening and potentially
more physiologically arousing for individuals scor-
ing high on the measure given their inherently sus-
picious and mistrustful nature. Consistent with this
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notion, one previous study reported that individuals
high in cynical hostility displayed significantly
greater blood pressure reactivity during a self-disclo-
sure task compared with subjects low in hostility (2).
This pattern suggested that self-disclosure is more
physiologically arousing for cynically hostile per-
sons. However, the physiological assessment in this
earlier study was limited to cardiovascular reactiv-
ity, so the effects of hostility and disclosure on
immunological functioning were not evaluated.

Previous evidence suggests that individuals exhib-
iting the greatest cardiovascular reactivity in re-
sponse to challenging laboratory tasks may also
display the largest immune alterations (10, 11). Con-
vergence between acute cardiovascular and immu-
nological changes suggests that both of these physi-
ological responses may be correlates of the acute
arousal response to stress. For example, Naliboff and
colleagues (12) reported that involvement in a brief
(12-minute) laboratory stress paradigm (i.e., mental
arithmetic) was associated with a significant in-
crease in natural killer (NK) cell activity among
young adult subjects. The pattern was interpreted as
suggesting that stress-induced increases in NK cell
activity reflect temporarily enhanced bodily resis-
tance to potential injury or disease.

A recent study using a combined mental arith-
metic/random noise manipulation indicated that 12-
minute exposure to this stressor was associated with
a significant increase in the number of circulating T
lymphocytes, decreased blastogenic response to the
concanavalin A mitogen, and increased NK cell
cytotoxicity (13). The NK cell cytotoxicity effect was
most pronounced for individuals previously classi-
fied as high heart rate reactors. Taken together,
previous studies suggest that the moderating influ-
ence of cynical hostility on cardiovascular responses
during verbal self-disclosure may extend to greater
disclosure-induced immunological change for hos-
tile individuals because of the apparently greater
physiological arousal they experience during disclo-
sure.

The purpose of the present research was twofold:
first, to examine the immunological effects of self-
disclosing personal information regarding a trau-
matic or stressful experience. A second objective of
the present research was to examine the hypothesis
that the effect of self-disclosure on immune function
is moderated by an individual's level of cynical
hostility.

We selected NK cell cytotoxic activity as our
measure of immunological functioning. NK cells are
categorized as nonspecific lymphocytes and are be-
lieved to provide immunological defense against a

range of damaged or altered (e.g., infected, cancer-
ous) cells (14). The NK cytotoxicity assay is a com-
monly used measure of immune function reflecting
the functional capacity of the NK cells to destroy
("lyse") tumors and virally infected cells (14). NK
cell activity is believed to play a particularly impor-
tant role in the control of cancerous cells because
lower NK cell activity has been found to be associ-
ated with greater metastatic spread of cancer (1, 15).

We predicted that self-disclosure would be asso-
ciated with a significantly greater enhancement in
NK cytotoxicity for subjects high in cynical hostility
compared with low hostility subjects. No significant
differences in NK cell activity were expected for
high and low cynically hostile subjects in a nondis-
closure, discussion control condition. The effect of
disclosure on participants' self-reported affect was
also considered.

METHOD

Subjects
Forty-six male subjects were recruited from a sample of several

hundred introductory psychology students previously participat-
ing in a group testing session. Participants were classified accord-
ing to their scores on the Ho scale. Subjects scoring in the highest
(Ho a 29) and lowest (Ho £ 19) quartiles on the scale were
contacted by telephone to solicit their participation in the study.
Smokers and participants with a history of an immune-mediated
medical condition were excluded from participation. Subjects
were instructed not to use alcohol or cold or allergy preparations
for 24 hours before the testing session.

Four subjects (one from each of the four hostility/disclosure
groups) were scheduled for participation each day of data collec-
tion. This allowed blood samples from each of the subject groups
to be assayed simultaneously (16). Participants were paid $30.00
for their participation in the study. All study procedures were
conducted between 8:15 AM and 11:45 AM. The data from two
participants were excluded because of apparent problems during
the assaying process, and the data of a third subject were excluded
because he was using a steroid-based medication.

Procedure
After obtaining consent, subjects were led into the experimen-

tal laboratory and seated at a table where they completed the State
scale from the State-Trait Anxiety Inventory (STAI) (17). Next, 20
ml of blood was drawn by peripheral venipuncture. After the
blood draw, subjects were randomly assigned to either the Self-
Disclosure or Nondisclosure Condition.

Self-Disclosure Condition. The procedure used for the Self-
Disclosure manipulation has been previously described in detail
(2). In brief, subjects were asked to identify a stressful event that
they had personally experienced and that they would be willing
to discuss with another person. Subjects were encouraged to
choose an event that was as intimate and troubling as they were
willing to discuss. To facilitate discussion of the event, subjects
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were provided a preparation period of 10 minutes. During the
preparation period, subjects were asked to describe the event on
paper before discussing it. The written description and subse-
quent discussion was structured to focus on five themes or stages
(e.g., "describe the issue and the events that led up to it"; "discuss
the feelings and emotions that were experienced"). Subjects were
instructed that the discussion time for each of the five stages
would be limited to 60 seconds.

Nondisclosure Condition. In this condition, the subject was
asked to read a hypothetical scenario that described a student's
experience with a particular stressful event (i.e., failing a course).
To facilitate discussion of the hypothetical event, subjects in this
condition were also provided a preparation period of 10 minutes.
The subsequent discussion was structured to focus on the same
five themes or stages as the Self-Disclosure Condition.

After the preparation period, the male confederate entered the
room. Audio recording of the session then began, and a timed tape
recording was started that provided prompts for the discussion
task. In both conditions, the confederate had been previously
instructed to listen attentively to the subject and to provide
neutjal feedback during each stage of the discussion period. After
completing the discussion, the confederate was excused while the
subject completed the STAI a second time, basing responses to the
inventory on emotions experienced during the discussion task.
After completion of the STAI, a second venipuncture and blood
draw was conducted. Approximately 35 minutes elapsed between
the protask and posttask blood draws.

Cynical Hostility. The Cook-Medley Hostility Scale (8) was
used to preselect subjects scoring in the highest and lowest
quartiles in hostility. The Ho scale has been shown to be reliable
both in terms of internal consistency (a = .86) and 3-year
test-retest stability (r = .84) (8, 18). Information regarding the
validity of the measure was described previously.

Self-Disclosure Coding. To evaluate potential differences be-
tween high and low hostile groups in the nature of the disclosure,
a series of self-disclosure ratings were obtained. Immediately
before the start of the discussion task, subjects assigned to the
Self-Disclosure Condition were asked to rate their intended dis-
closure along six dimensions. These dimensions were adapted
from previous work on self-disclosure (19) and included: a) "the
intimacy of the issue you intend to discuss," b) "the importance or
significance of the issue in your life," c) "the magnitude of your
emotional reactions regarding the issue," d) "the degree to which
die issue disrupts your life," e) "how open and revealing you
intend to be in discussing the issue," and f) "to what degree you
have discussed this issue with others before today." Responses to
these items were obtained on a 5-point Likert scale.

In addition to the subjects' self-ratings of their self-disclosure,
blind ratings of audiotapes were made by two independent raters.
In what follows, the rating schemes are described, along with an
index of interrater agreement (Pearson's r for continuous ratings,
Cohen's K for categorical ratings). The event described was coded
along three categorical dimensions. The first dimension deter-
mined whether the stressful experience was resolved or ongoing
(K = .78). The second dimension classified the nature of the
experience based on a 6-category rating scheme (e.g., interper-
sonal conflict, physical illness or disability) [K = .81). Next, the
Psychiatric Epidemiology Research Interview (PERI) Life Events
Scale (20) was used by the two independent coders to rate the
stiessfulness of the disclosed experience (r = .93). If the experi-
ence did not fit into a specific category, the stressfulness of the
event was subjectively rated using the PERI weights as a guide.

The subject's emotional response at the time the event occurred
was coded along four affective dimensions. These included: a)

anger (r = .94); b) depression (r = .80); c) anxiety (r = .69); and d)
guilt (r = .86), each coded along a 3-point Likert scale. Next, the
extent of the subject's previous disclosure of the experience he
discussed was coded using a 3-point Likert scale (i.e., 1 =
"discussed the experience with only one person before the exper-
iment" to 3 = "discussed the experience with many people before
the experiment" (r = .92). Finally, an overall rating was made on
a 7-point Likert scale regarding how open and revealing the
subject was when discussing the event (i.e., 1 = "not at all open
and revealing" to 7 = "extremely open and revealing") (r = .52).

For continuous ratings, the average of the judges' ratings was
computed and used in all subsequent analyses. For those categor-
ical ratings on which judges differed, consensus was obtained in
a follow-up meeting.

NK Cytotoxicity Assay. NK cell activity was determined by a
microtiter 51Chromium (51Cr) release assay. For each assay, 20 ml
of venous blood was collected in heparinized Vacutainer tubes,
and the lymphocytes (PBL) were isolated by centrifugation on a
Histopaque gradient (specific gravity 1.077). The PBL were tested
for cytolytic activity against the NK-sensitive K562 cells and the
NK-resistant, lymphokine-activated killer-sensitive Burk target
cells in a 4-hour 51Cr-release assay. The effector PBL were dis-
pensed into wells of 96-well microtitration plates and diluted
two-fold to yield final effector:target ratios ranging from 100:1 to
0.39:1. The target cells were labeled with Na2

51CrO4 and added to
each well. The cell mixtures were incubated for 4 hours and
centrifuged at 500 rpm, and 150 ju,l of the supernatant fluid was
removed. Each sample was counted on a Beckman y counter. Data
from individual effector:target ratios were combined to compute
an overall value, lytic units (LU) (21). The LU computation was
based on the number of effector cells needed to lyse 20% of target
cells.

RESULTS

Preliminary Analyses

To determine whether high and low hostile sub-
jects in the Self-Disclosure Condition differed in
regard to the nature of their disclosure, analyses
were conducted on each of the independently rated
and subject-rated self-disclosure coding dimensions.
For all continuous scaled dimensions, High vs. Low
Hostility analyses of variance (ANOVA) were con-
ducted for both judges' and subjects' ratings. No
significant high vs. low hostility differences were
obtained on subjects' self-ratings (ps > .10).

In regard to judges' disclosure ratings, a significant
effect was found for the degree of anger elicited by
the event (F(l,20)=6.84, p < .05]. High hostility
subjects were rated as reporting more anger (mean =
2.27, SD = 0.82) than low hostility subjects (mean =
1.36, SD = 0.67). The main effect for the extent of
prior disclosure approached significance
(F(l,20)=3.69, p < .06). This effect indicated that
high hostility subjects had engaged in less prior
discussion of the stressful experience they identified
(mean = 2.00, SD = 0.73) relative to low hostility
participants (mean = 2.69, SD = 0.69). No other high
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vs. low hostility differences on disclosure ratings
approached significance. Thus, with the exception
of the extent of prior disclosure, the nature of the
self-disclosure was equivalent among high and low
hostile participants.

NK Cytotoxicity

Pre- and posttask NK cytotoxicity values (LU) for
each condition are reported in Table 1.

Analysis of Baseline Differences
Condition by Hostility univariate ANOVA were

conducted on baseline NK cytotoxicity. No signifi-
cant baseline differences were obtained [ps > .30).

Analysis of Task-Induced Change

Analysis of change in NK activity used a 2 (Con-
dition) X 2 (Hostility) analysis of covariance (AN-
COVA) controlling for baseline NK cytotoxicity.
Lytic unit change scores served as the dependent
variable. As predicted, the Condition by Hostility
interaction was significant (F(l,38) = 4.20, p < .05).
The adjusted mean LU change scores are presented
in Figure 1.

To test the predicted pattern more directly, a series
of t tests were computed to compare the baseline
adjusted LU change scores for the four groups. All t
tests used the within-cell error term from the AN-
COVA. Results of these comparisons indicated that,
as predicted, high hostile subjects in the Self-Disclo-
sure Condition displayed significantly greater LU
change (mean = 98.41 LU) after the disclosure task
than did low hostile subjects in the Self-Disclosure
Condition (mean = 26.88 LU, £(39) = 2.05, p < .05).
In addition, this level of enhanced NK cell activity
for high hostile subjects in the Self-Disclosure Con-

TABLE 1. Unadjusted Pre- and Posttask NK Cytotoxicity
Values"

Self-disclosure condition
High hostility
Low hostility

Nondisclosure condition
High hostility
Low hostility

Pretask

Mean

189.6
176.9

243.6
198.9

SD

136.7
75.8

186.1
130.8

Posttask

Mean

286.4
200.5

223.5
204.4

SD

236.8
115.1

153.0
167.2
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Fig. 1. Mean level of change in NK cell activity and SE as a
function of condition and hostility group.

dition (mean = 98.41 LU) was significantly greater
than for high hostile subjects in the Nondisclosure
Condition, (mean = -25.44 LU, £(39) = 3.54, p <
.001). Also as predicted, level of LU change did not
differ significantly among high (mean = —25.44 LU)
and low (mean = 6.03 LU) hostile subjects partici-
pating in the Nondisclosure Condition (r(39) = .90, p
> .20). The self-disclosure manipulation had no
effect on low hostile subjects (r(39) = .60).12

Affective Data
Anxiety change scores were subjected to a 2 (Con-

dition) X 2 (Hostility) ANCOVA controlling for base-
line anxiety. Results of this analysis revealed a
significant main effect for Condition (F(l,38) = 15.02,
p < .001). This effect reflected a greater reported
increase in anxiety for the Self-Disclosure Condition
compared with the Nondisclosure Condition. A mar-
ginally significant effect was found for Hostility
(F(l,38) = 3.83, p < .06). This effect suggested a

1 NK cytotoxicity values are expressed in lytic units.

1 A Bartlett-Box test was conducted to compare the heteroge-
neity of the group variances. The Bartlett-Box test was not
significant, indicating that the group variances are statistically
homogeneous {F = 1.91, p > .10).

2 Baseline NK activity values (entered as a covariate) were not
significantly related to NK activity change scores in the Disclosure
Condition by Hostility ANCOVA (F(l,38) = 1.87, p > .10).
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greater pretask to posttask increase in state anxiety
for high hostile compared with low hostile partici-
pants. The Condition by Hostility interaction was
not significant [F < 1.0).

Correlations between anxiety change scores and
NK cytotoxicity change scores were examined in a
secondary analysis. Both the bivariate and partial
(controlling for baseline NK activity) correlations
were significant (rs(43) = .35 and .36, ps < .05).
Examining these same correlations for the high and
low Ho groups separately revealed changes in anxi-
ety were significantly related to NK activity for high
Ho (r(2l) = .44, p < .05) but not for low Ho subjects
(rf.22) = .17, p > .40).3

DISCUSSION

The present findings suggest that the immune-
altering effect of self-disclosure is moderated by an
individual's level of cynical hostility. Self-disclo-
sure was associated with a significantly greater en-
hancement in NK cytotoxic activity for subjects high
in cynical hostility relative to low hostility subjects.
No significant differences in NK cell activity were
found for high and low cynically hostile subjects
participating in a nondisclosure control condition.

A range of autonomic and neuroendocrine influ-
ences may have mediated the disclosure-induced
changes in NK cell activity. The two major neuroen-
docrine stress systems, the sympathetic adrenal-
medullary (SAM) and the pituitary-adrenal-cortical
(PAC) systems, are believed to play a particularly
important role in psychoimmunological regulation
(1). One possible interpretation of our findings is
that the greater short term enhancement in NK cell
activity observed for hostile persons is a temporary
correlate of a more pronounced SAM response elic-
ited by the potentially stressful self-disclosure task.
This interpretation is consistent with previous evi-
dence that verbal self-disclosure elicits greater car-
diovascular reactivity among individuals scoring
high on the Ho scale (2).

Activation of the PAC system and the accompany-
ing release of adrenocorticotropin and cortisol may

3 A 2 (Disclosure Condition) X 2 (Hostility) ANCOVA of NK
activity change scores controlling for anxiety change scores was
conducted. The pattern obtained was analogous to that found in
the primary analysis of NK activity with the exception of a slight
decrease in the Condition by Hostility interaction effect
(f(l,38) = 3.91, p < .06).

have also played a role in mediating the observed
changes in NK cell activity. However, PAC activa-
tion has been argued to play a less central role in
mediating immunological response to acute stressful
encounters (1, 22). Future research might include
assessments of plasma catecholamine and cortisol
levels to assist in identifying the specific physiolog-
ical processes underlying disclosure-induced
changes in NK cell activity.

Acute vs. Chronic Stress and NK Cell Response

Meta-analytical review of the available research
involving stress and immunity indicates that the
experience of a psychological stressor is associated
with significant alterations in NK cytotoxic activity
(14). However, the direction of the effect of stress on
NK activity appears to differ for acute vs. chronic
stressors. At least two previous studies have re-
ported that the experience of acute laboratory stress
is associated with a temporary enhancement in NK
activity (12, 23). Herbert and Cohen (14) have sug-
gested that short term enhancement in NK activity is
due to the acute secretion of stress-elicited hormones
(e.g., catecholamines) induced by a laboratory task.
However, when considering studies examining the
effects of chronic stress on NK cell function, a
different pattern emerges. Prolonged stress appears
to be related to the eventual down-regulation of
baseline immunological functioning (14). This pat-
tern may be due to alterations in neuroendocrine
receptors resulting from the secretion of stress-elic-
ited hormones over the long term (14). From this
perspective, the eventual down-regulation of NK cell
activity might occur for cynically hostile individuals
engaged in verbal self-disclosure on a repeated or
sustained basis.

An alternative interpretation of our data involves
previous theorizing that the day-to-day inhibition of
stressful thoughts or feelings imposes cumulative
physiological demands on an individual that dimin-
ish immunocompetence (5, 23). The enhanced im-
munocompetence observed after self-disclosure
tasks is argued to be due to a reduction in these
inhibitory processes. From this perspective, the
acute enhancement in NK cell activity among hostile
subjects might be viewed as a salutary consequence
of the disinhibiting, verbal self-disclosure task. How-
ever, the lack of significant baseline differences in
NK cell activity between high and low hostile sub-
jects is not consistent with the notion that hostile
individuals show immunological compromise due
to a possibly more limited self-disclosure history.
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The disclosure-induced differences in NK cell
activity may not be specific to the cynical hostility
trait. A number of other individual difference char-
acteristics (e.g., self-monitoring, shyness, social anx-
iety) may be associated with a tendency to limit
self-disclosure or to experience increased arousal
during disclosure (6, 25, 26). Examining person
characteristics other than cynical hostility in future
research will help to clarify the nature of the con-
structs that moderate psychophysiological changes
during disclosure.

The available data do not provide a firm basis for
conclusions regarding the stability of the observed
immunological changes or the potential health con-
sequences of self-disclosure. Nevertheless, our data
provide the first demonstration that immunological
response to a verbal disclosure task differs as a
function of cynical hostility. Future research can
extend the present findings by examining the effects
of disclosure and hostility on a broader range of
immunological criteria over an extended period of
time. Further, replication of the present findings in a
clinical population and linking immunological
changes to disease morbidity and mortality will lead
to an enhanced understanding of the role psycholog-
ical interventions and individual differences play in
the prevention and management of physical disease.
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