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ABSTRACT 

A recent line of research has provided consistent evidence that confiding 

traumatic or stressful experiences not only provides psychological benefits, but also 

improves physical health among populations without significant psychopathology. This 

study attempted to replicate and extend the work of Pennebaker and colleagues using a 

clinical population (i.e. Major Depressive Disorder) and a different method of disclosure 

(i.e. a structured clinical interview). Thirty-nine out of 61 subjects, who were interviewed 

to determine eligibility for a depression treatment study, met entrance criteria and 

completed the study. Heart rate (HR), skin conductance level (SCL), and respiratory 

sinus arrhythmia (RSA) were recorded before, during and after administering the Hamilton 

Rating Scale for Depression at baseline. 

In contrast to expectation and to previous research, disclosure level during the 

interview did not predict long-term improvements in mental or physical health amongst 

individuals with Major Depression who completed treatment. Disclosure during a clinical 

interview about depression may not be as beneficial as open-ended disclosure about 

traumatic or stressful experiences. Another possible explanation for why disclosure did not 

result in improved mental or physical health may be that the treatment effect was 

sufficiently strong to overshadow any subtle effects of disclosure. 

Increased physiological arousal from before to after the interview predicted less 

depression and anxiety at the end of the study, but did not predict decreased health 

utilization or improved health as found in previous research. Increased arousal following 

disclosure may indicate that cognitive change has occurred. Cognitive change may lead to 
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insights that facilitate long-term improvements in mental health. The present study 

suggests the utility of further examining the association between physiological arousal 

during disclosure and its long-term impact on mental and physical health in clinical 

populations. 
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INTRODUCTION 

It has been generally accepted that talking about distressing or traumatic events is 

psychologically beneficial. Disclosure during psychotherapy can be helpful in reducing 

distress and modifying behavioral outcomes. In addition, cognitive changes and insight 

often occur during the course of disclosing traumatic events and allow individuals to 

understand the meaning of events and assimilate them into their world views. These 

cognitive changes can occur while talking to friends and family, in the process of writing 

about stressful events, during psychotherapy, or during any other process that permits the 

translation of cognition and emotion into language. However, at times individuals refrain 

from disclosing distressing experiences and feelings because they are ashamed, feel guilty, 

or fear punishment. A recent line of research has provided consistent evidence that 

confiding traumatic or stressful experiences not only provides psychological benefits, but 

also improves physical health. Written and verbal disclosure of traumatic experiences has 

been found to result in reduced physician visits, fewer self-reported physical symptoms, 

lower levels of autonomic activity (SCL), and better immune functioning. The beneficial 

effects of disclosure in populations that do not meet DSM-IV criteria for mental illness 

(e.g. college students, recently laid off workers, and Holocaust survivors) are well 

established; however, it has been suggested (Bootzin, 1997) that writing about emotional 

experiences should be investigated to determine whether it provides significant etrects in a 

clinical population. This study is an attempt to replicate and extend the work of 

Pennebaker and colleagues using a clinical sample (i.e. Major Depressive Disorder) and a 

different method of disclosure (i.e. a structured clinical interview). 
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Nature of Disclosure 

Self-disclosure is any information one person verbally shares with another about 

himself or herself (Cozby, 1973). Jourard (1971) defines self-disclosure as "the act of 

making yourself manifest, showing yourself so others can perceive you." According to 

Derlega and Chaikin (1975), self-disclosure is the process by which a person allows 

another to know him or her. Decisions about whether to disclose, how revealing to make 

disclosures, to whom to disclose, and what are appropriate places and times to disclose, 

have important implications for who our friends will be, how well they will know us, and 

perhaps even how well we will know ourselves (Derlega & Chaikin, 1975). Self-

disclosure is a behavior that all people must engage in to a greater or lesser extent and 

which has a profound effect on both our mental and physical health. 

Throughout this paper the words disclosure and self-disclosure will be used 

interchangeably. Although it is recognized that disclosure is not always about the self, 

when the word disclosure is used, it will be intended to describe the type of disclosure 

defined in the preceding paragraph and further elaborated upon in the following section on 

basic parameters of disclosure. 

Basic Parameters of Disclosure 

According to Cozby (1973), there are three basic dimensions of disclosure; breadth 

or amount of information, depth or intimacy of the information, and duration or time spent 

on each disclosure. Breadth or amount indicates the number of different topics about 

which one can disclose (Cozby, 1973). One could reveal information about many ditTerent 

aspects of his/her life (breadth), but keep disclosures at a superficial level (lack of depth). 
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Disclosure between acquaintances generally follows this pattern. Sharing more intimate or 

personal information would constitute deeper or more intimate disclosure, and could be 

across many different areas or cover only a few domains (Derlega & Chaikin, 1975). The 

use of duration as a basic dimension of disclosure has been criticized on the grounds that 

the amount of time spent disclosing does not necessarily correlate with the amount or 

quality of information revealed (Chelune, 1975;Cozby, 1973). 

In addition to the basic parameters proposed by Cozby (1973). Chelune (1975) 

believes that there are two additional important parameters of self-disclosure: the 

flexibility of the disclosure pattern and the affective manner of presentation. Disclosure 

flexibility is the extent to which an individual can modify the nature and amount of 

disclosure as a function of the social situation, the characteristics of the person receiving 

the information, and the relationship between the sender and receiver (Chelune, 1975). 

The affective manner of presentation refers to whether there is congruence between an 

individual's verbal disclosure and affective tone. For example, an individual may disclose a 

rather disturbing or distressing story in a matter of fact way. Prolonged disconnection 

between feelings and disclosures can become stressful. Disconnection may keep an 

individual from knowing his experience and from sharing it with others. It may contribute 

directly to health problems because it is physically stressful to suppress one's taie feelings; 

it may contribute indirectly by decreasing opportunities for intimacy, and consequently 

reducing sources of social support (Chelune, 1975). 
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Disclosure and Physical Health 

Pennebaker and O'Heeron (1984) found that confiding in one's friends about the 

death of a spouse reduced rumination about the death and decreased health problems. A 

survey of 200 employees of a corporation found that individuals who have experienced 

childhood trauma (e.g. sexual trauma, divorce of parents, death of family member or close 

friend, victim of violence) had significantly more major and minor health problems and 

physician visits than a group who did not experience trauma (Pennebaker & Susman, 

1988). Other surveys have found similar links between undisclosed trauma and increased 

rates of physical illness (Pennebaker & Hoover, 1985). 

Although these survey studies are interesting and provide support for the notion 

that disclosure protects against illness, they are correlational in nature and are subject to 

biases involved in retrospective reports. The general paradigm used in the experimental 

studies that followed the initial surveys requires the subjects (college students, business 

people recently laid off, etc.) to write about their deepest thoughts and feelings about the 

most traumatic event of their lives or a recent traumatic experience (i.e., starting college, 

getting laid off) for 1-5 days for 15-30 minutes each day. The control group is instaicted 

to write about superficial topics such as what their bedroom looks like or what they have 

done that day in minute detail without discussing emotions. In a few studies the subjects 

have talked about the experiences rather than written about them. This design will be 

referred to as the Pennebaker paradigm. 

In the first experimental study (Pennebaker & Beall, 1986) to examine the effects 

of writing on long term health, subjects were assigned to either a control condition or one 
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of three trauma conditions; 1) a fact alone condition, in which they wrote only about the 

facts of the trauma, 2) an emotion alone condition in which subjects wrote about only the 

emotions they experienced during a trauma and not about what happened, and 3) a fact-

emotion combination in which they wrote both about the facts of the trauma and the 

emotions they experienced as a result of the trauma. In the 3 trauma conditions, subjects 

wrote about the most traumatic experience of their entire lives, and in the control 

condition they wrote about trivial topics. Subjects wrote on four consecutive days for 15 

minutes (Pennebaker & Beall, 1986). 

Subjects in the emotion alone and fact-emotion combination groups experienced 

more negative emotion and higher blood pressure than subjects in the control and fact 

alone conditions each day after writing. The fact alone, emotion alone, and control groups 

visited the health center significantly more often than the fact-emotion combination group 

in the four months following the writing manipulation. In addition, the fact-emotion 

combination and emotion-alone groups experienced fewer health problems (e.g. ulcers, 

high blood pressure, constipation/diarrhea, colds or flu, headaches, heart problems) and 

had fewer days of restricted activity due to illness than the fact-alone and control groups 

(Pennebaker & Beall, 1986). This study demonstrated that in spite of short-term increases 

in negative emotion, written disclosure reduced health problems and visits to a physician. 

Moreover, the results indicate that it is important to discuss both the facts and emotions 

surrounding a traumatic event for long-term health benefits to be maximized, and that 

discussing facts alone is the least helpful. 
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Not only does writing about traumatic experiences improve health, but writing 

about more commonplace experiences such as starting college also has a positive impact 

on health. Permebaker, Colder, & Sharp (1990) found that college freshmen who wrote 

about their thoughts and feelings related to starting college (disclosure group) went to the 

health center significantly less often in the 3 months following the intervention than the 

control group who wrote about trivial events. In addition, those in the disclosure group 

obtained higher GPA's following the intervention than those in the control group. 

Subjects who visited the health center the most frequently before writing benefited more 

from the intervention. This may be due to the fact that certain individuals rarely go to the 

health center to begin with so they are unable to demonstrate a reduction in health center 

visits (Pennebaker et al., 1990). Subsequent studies have also found reductions in health 

center visits and improved grades for freshman who wrote about starting college 

compared to freshman who wrote about trivial events (Cameron & Nicholls, 1996; 

Pennebaker & Francis, 1996). 

Another study (Greenberg & Stone, 1992) failed to replicate Pennebaker and 

colleagues (e.g. Pennebaker & Beall, 1986; Pennebaker et al., 1988) tinding that 

disclosure about traumatic experiences results in improved long-term health. There were 

no group differences in long term physician visits and reported physical symptoms 

between groups of undergraduates who wrote about undisclosed traumas, previously 

disclosed traumas, or superficial topics. However, the study did find that subjects who 

disclosed more severe traumas reported significantly fewer physical symptoms than 

subjects who disclosed less severe traumas and marginally fewer symptoms than subjects 
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who wrote about superficial topics. These findings do not support Pennebaker's inhibition 

theory of disclosure which would predict that undisclosed traumas would contribute to 

greater health benefits than previously disclosed traumas; however, they do suggest that 

trauma severity is an important predictor of health outcome (Greenberg & Stone, 1992). 

In an interesting twist on the Pennebaker paradigm, individuals who wrote about 

imagined trauma experiences taken from real-trauma participants' factual descriptions of 

their experiences subsequently visited the health center less frequently than the control 

group (Greenberg, Wortman, & Stone, 1996). As found previously, the real-trauma 

disclosure group also reduced health center visits relative to the controls. The 

investigators suggest that rather than resulting in reduced inhibition or cognitive change as 

proposed by Pennebaker and others, "the benefits of disclosure may extend beyond 

revision of specific past events to include more general perceptions of control and mastery 

over one's emotional reactions, regardless of how these are triggered" (Greenberg, 

Wortman, & Stone, 1996). Disclosure of imaginary events may have increased perceived 

self-eflRcacy in handling emotional distress and coping with traumatic situations. 

Disclosure appears to be beneficial to prisoners as well as to college students. In a 

study conducted by Richards, Pennebaker, and Beal (1995), there was a nonsignificant 

trend for prisoners who wrote their deepest thoughts and feelings about past trauma to 

have fewer physician visits following writing than a non-writing group and a writing 

control group. In addition, individuals who were incarcerated for sex-related crimes, 

showed greater decreases in physician visits following writing than those who committed 

other types of crimes (Richards, Pennebaker, & Beal, 1995). This latter finding suggests 
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that perhaps those who had committed sex-related crimes were more reluctant to disclose 

these events than other types of criminals. Providing them with an opportunity to write 

about these events may have enabled them to reduce inhibition, which contributed to 

improved health. 

A recent study indicated that disclosure is also beneficial in improving the health of 

patients with chronic asthma and rheumatoid arthritis. Patients who disclosed about 

stressful and traumatic events for 20 minutes on three consecutive days demonstrated 

significant improvements in their health conditions relative to patients who wrote about 

trivial topics for the same amount of time. This may be because the writing enabled 

people to come to terms with an event that was previously causing distress and 

contributing to stress that worsened their health. The improved mental health resulting 

from the writing worked similarly to psychotherapy and resulted in improvements in 

physical health (Smyth, Stone, Hurewitz, & Kaell, 1999). 

Disclosure and Autonomic Activitv. According to Pennebaker's theory of 

inhibition, a possible mechanism by which disclosure may improve health is by reducing 

autonomic arousal. The logic is that when individuals do not confide experiences that they 

wish to share with others because of concerns about embarrassment or ridicule, they are 

actively inhibiting behavior. Inhibition places stress on the individual and results in short 

term autonomic arousal as indicated by elevated skin conductance levels (SCL) in the 

short term and increased susceptibility to illness and disease in the long term. Disclosing 

events that have previously been held back may reduce inhibition and therefore decrease 

stress, resulting in reduced arousal, i.e. lower SCL, and decreased risk of illness 
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(Pennebaker, 1989). In this section, the evidence supporting this hypothesis will be 

reviewed. 

Pennebaker, Hughes, and O'Heeron (1987) found a relationship between 

autonomic arousal (measured by skin conductance level) and level of inhibition of the 

discloser. Subjects talked for 6 minutes about a trivial topic and then switched to a 

traumatic topic for 6 minutes. Subjects who disclosed highly personal and traumatic 

events (as rated by judges) had lower skin conductance levels during traumatic than trivial 

topics. Subjects who were rated as low disclosers, i.e. disclosed less personal and 

traumatic events, had lower skin conductance levels while discussing trivial topics than 

while discussing traumatic events. Furthermore, all subjects' cardiovascular activity was 

greater when talking about traumatic topics than when discussing trivial topics, suggesting 

that there was greater somatic and cognitive activity during the traumatic condition 

(Pennebaker, Hughes, & O'Heeron, 1987). 

These findings are consistent with the hypothesis that disclosing freely about a 

traumatic event enables an individual to reduce inhibition, which in turn causes skin 

conductance levels to decrease, although the study does not provide a direct test of it. 

Other studies also support a relation between SCL and inhibition (Hughes, Uhimann, & 

Pennebaker, 1994; Petrie, Booth, Pennebaker, & Davison, 1995). 

An alternative explanation may be that certain individuals were simply more 

comfortable discussing trivial events than traumatic events and were therefore less aroused 

while discussing them whereas others were more comfortable discussing traumatic events 

than trivial events. Because they were more comfortable with traumatic topics, certain 
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individuals may have been able to disclose more personal information and choose more 

traumatic events to discuss (and were rated by judges as high disclosers). Consequently 

the decreased SCL for high disclosers may be a result of increased practice discussing 

traumatic events rather than due to a reduction in inhibition. 

If this is the case, then it might be more informative to measure individuals' SCLs 

over repeated disclosures about the same event and observe how SCL changes over time. 

The pattern of change in arousal over repeated disclosures may hold much more potential 

to tell us about the process by which disclosure has its effects than examining arousal 

during a single disclosure. 

Since a relation between SCL and inhibition was supported, the next logical step 

was to investigate whether short-term elevations in SCL translate into long-term health 

problems. To address this question, a study was conducted with 33 Holocaust survivors, 

who were interviewed for 1-2 hours about their WWII experiences while their skin 

conductance level (SCL) and heart rate (HR) were being recorded (Pennebaker, Barger, & 

Tiebout, 1989). The severity of the trauma of the incidents being described by the 

participants was rated every minute and correlated with SCL and HR measures averaged 

over a I -minute block corresponding to the trauma rating period. A positive correlation 

between SCL and trauma rating indicated that higher trauma ratings were accompanied by 

higher SCL (Pennebaker, Barger, & Tiebout. 1989). 

After controlling for length of time for the follow-up interview and pre-interview 

health, individuals who had higher skin conductance levels during traumatic disclosure 

visited physicians more often following the interview. Conversely, individuals with low 
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SCL during traumatic disclosure made fewer physician visits. High mean skin 

conductance for the interview also predicted more physician visits. However, HR-trauma 

correlations and overall heart rate during the interview were not correlated with physician 

visits (Pennebaker et al., 1989) 

This study demonstrated that SCL during disclosure is associated with long-term 

health even when the events being disclosed occurred over 40 years earlier. It is 

consistent with previous research which suggests that increased arousal as indicated by 

elevated SCL may indicate that an individual is holding back significant aspects of a 

trauma which subsequently puts him or her at greater risk for health problems. Lower 

SCL may indicate that an individual is coming to terms with the events and is able to 

assimilate them into a meaningful framework (Pennebaker, 1989). 

The finding that increased SCL during disclosure is correlated with visits to a 

physician suggests that there is an important relationship between disclosure and health. 

However, one problem with these types of studies is that physician visits are an imprecise 

measure of health. To address this methodological issue, several studies have explored 

other links to health by examining the relationship between immune function and 

disclosure levels. 

Disclosure and Immune Function. Using the Pennebaker paradigm with subjects 

who wrote on 4 consecutive days, Pennebaker, Kiecolt-Glaser, and Glaser (1988) found 

that subjects who wrote about traumatic events had better immune fimctioning (as 

indicated by greater proliferation of helper T-cells in response to mitogen stimulation) on 

the 4th day of writing and at a six week follow up than control subjects. In addition. 
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trauma subjects had significantly fewer visits to the health center during the six weeks 

after the study than control subjects (Pennebaker, Kiecolt-Glaser, & Glaser, 1988). 

Other studies have also found that writing about traumatic experiences has an 

impact on immune function. For example, it was demonstrated that after writing a 30 

minute essay about a traumatic experience, high disclosers (defined in this study as those 

who used a higher proportion of emotion words in their essays) had better cellular immune 

control than medium and low disclosers (as indicated by lower Epstein-Barr viral capsid 

antibody (EBV-VCA) titer values). This study also found that repressors (individuals who 

deny negative feelings and appear content in the face of problems) had higher levels of 

EBV-VCA regardless of whether they were high or low disclosers whereas those 

categorized as sensitizers (individuals with low levels of frustration tolerance who are 

quick to express negative feelings) or those who were between the two personality styles 

had high levels of EBV-VCA only if they were low disclosers' (Esterling. Antoni, Kumar, 

& Schneiderman, 1990). This study provides further support that disclosure has a positive 

effect on immune flinction. Furthermore, the findings indicate that uninhibited disclosure 

has the most beneficial effect on health as found in previous studies (Pennebaker et al., 

1987); however, for some personality styles, e.g. repressors, high levels of disclosure may 

not have positive effects on immune function and may make these individuals vulnerable to 

emotional difficulties by stripping away their main coping strategy—denial. 

' Level of disclosure was determined by calculating the percentage of emotion words in the essay. 
Subjects who reported fewer than 1% emotion words were classified as low discloscrs. bct\\ccn 1% and 
2% middle disclosers, and greater tlian 2% high disclosers. 
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A subsequent study using the Pennebaker paradigm across 3 weeks found that 

verbal disclosure of traumatic events was associated with better cellular immune control 

over the latent EBV (significantly lower EBV-VCA titers) than written disclosure of 

traumatic events. Furthermore, the group that wrote about traumatic events had 

significantly lower EBV-VCA titers than the group that wrote about trivial topics. 

Consistent with the Esterling et al. (1990) study, this study found that repressors had 

higher EBV-VCA titers than the sensitizers at the end of the intervention (Esterling et al., 

1994); however, they did not examine differences in level of disclosure so it could not be 

established whether high disclosing repressors had poor immune functioning like low 

disclosing repressors as found previously (Esterling et al., 1990). 

Another study failed to find decreased levels of EBV-VCA antibody titres in 

subjects who verbally disclosed traumatic experiences to an experimenter relative to a 

control group (Lutgendorf, Antoni, Kumar, & Schneiderman, 1994). Failure to replicate 

the earlier studies (e.g. Esterling et al., 1990) may be due to the presence of an 

experimenter who made reflective comments and tried to deepen participants emotional 

experiencing, which may have prevented the subjects from fully disclosing. However, 

depth of emotional experiencing during disclosure (rated with experiencing scale) and 

reduced cognitive avoidance (assessed with the impact of event scale) in the weeks 

following initial disclosure were correlated with lower antibody levels. This effect was 

more pronounced in individuals who disclosed traumas that occurred at least 5 months 

earlier. Individuals who had held back for longer periods of time may have benefited more 

because it takes time for inhibiting disclosure to cause enough stress to compromise 
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immune functioning. Additionally, self-reports of how much participants had revealed 

their feelings during the disclosures were significantly correlated with lower EB V antibody 

titre at follow-up (Lutgendorf et al., 1994). 

Additional findings relating improved immune function to disclosure of traumatic 

experiences include: higher antibody levels against hepatitis B at 4 and 6 month follow-ups 

(Petrie et al., 1995), and greater natural killer cell activity in more hostile individuals after 

writing compared to individuals low in hostility (Christensen et al., 1996). It has also been 

demonstrated that a control writing group had higher numbers of circulating lymphocytes 

(CD4 (helper), and CDS (cytotoxic/suppressor) T lymphocytes) compared to a trauma 

writing group whose circulating lymphocytes remained stable immediately after writing. It 

was hypothesized that forming a coherent narrative of past events buffered individuals 

who disclosed trauma from experiencing normal seasonal fluctuations (Booth, Petrie, & 

Pennebaker, 1997). 

Summary. Disclosure about traumatic experiences positively impacts physical 

health, resulting in decreased physician visits and fewer days of missed work. Disclosure 

can even be beneficial in clinically significant health conditions such as asthma and 

rheumatoid arthritis. These health benefits may be mediated by improved immune 

functioning as indicated by greater proliferation of T-helper cells, lower levels of Epstein-

Barr viral antibodies, higher levels of antibodies against hepatitis B, and greater natural 

killer cell activity in hostile individuals. In addition, low levels of disclosure in the 

laboratory are correlated with high skin conductance levels, suggesting that inhibiting 
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disclosure over time may contribute to elevations in autonomic arousal which compromise 

health. 

Some aspects of the theory of inhibition are better supported than others. For 

example, stress has been consistently linked to illness (Cohen & Williamson. 1991), 

inhibition has been linked to illness (Pennebaker, 1993b), inhibition has been linked to 

arousal (Gross & Levenson, 1997), and disclosure has been linked to health (Francis & 

Pennebaker, 1992; Greenberg & Stone, 1992; Greenberg et al., 1996; Pennebaker et al., 

1989; Pennebaker & Beall, 1986; Pennebaker et al., 1990; Pennebaker & Francis, 1996; 

Pennebaker et al., 1988); however, there is so far no evidence to indicate that disclosure 

mediates improvements in health by reducing inhibition (Pennebaker, 1997). Writing 

about traumas that have previously been disclosed has been found to be no more beneficial 

than writing about traumas that have been concealed (Greenberg & Stone, 1992). 

Moreover, self-reports of inhibition before and after writing are unrelated to health 

changes (Pennebaker, 1997). Disclosure may help reduce inhibition and therefore reduce 

health problems; however, further research is called for to pinpoint the mechanisms 

through which it does so. 

Disclosure and Mental Health 

It is widely accepted that self-disclosure is often psychologically beneficial. Many 

people intuitively recognize this and seek out opportunities to disclose when they are 

distressed. Self-disclosure naturally occurs in a variety of settings such as in 

psychotherapy, in developing or maintaining intimate relationships, and in the process of 

social comparison. The line of research begun by Pennebaker and colleagues and expanded 
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by other researchers supports the idea that disclosure is not only physically healthy but 

also mentally healthy. 

There is evidence that disclosure provides a variety of mental health benefits. For 

example, professionals who wrote about their thoughts and feelings related to losing their 

jobs obtained jobs more quickly than their colleagues who did not write or wrote about 

trivial events. After 8 months, 53% of the experimental group had obtained full-time jobs 

compared to 24% of those who wrote about trivial events and 14% of those who did not 

write (Spera, Buhrfeind, & Pennebaker, 1994). 

Another benefit of disclosure is that it contributes to adaptive cognitive changes. 

Both written disclosure of traumatic experiences and psychotherapy interviews about 

traumatic experiences produce significantly more cognitive changes (deeper understanding 

of the problem), increases in self-esteem, and changes in adaptive behavior (problem 

solving etc.) than writing about trivial experiences (control group) (Murray et al., 1989). 

These findings were replicated in a subsequent study which found that both written 

expression of traumatic events and psychotherapy produced increases in positive emotion, 

improved self-esteem, increased cognitive changes, and increased adaptive behavioral 

changes over four days relative to a group which wrote about trivial events (Donnelly & 

Murray, 1991) 

Although there is a great deal of evidence that disclosure is beneficial, there is 

some evidence that disclosure may not benefit individuals with certain coping styles such 

as repressors and may in fact have a negative effect on them (Esterling et al., 1990). One 
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area in the disclosure and health literature that calls for further exploration is how the type 

of disclosure influences its beneficial effects. 

It is an oversimplification to state that disclosure is either mentally healthy or 

mentally unhealthy. It is not necessarily healthy to be a low discloser in all situations, nor 

is it healthy to disclose at high levels to everyone. The ideal level of disclosure needs to be 

determined on a case-by-case basis; those who can adapt their levels of disclosure to suit 

the audience—that is they have disclosure flexibility—are likely to have positive mental 

fijnctioning. Disclosure is a sign of mental health when the breadth, depth, and duration of 

the disclosure are appropriate for the time, place, and relationship to the listener 

Disclosure is a sign of maladjustment when it is inappropriate, i.e. it is too intimate or not 

intimate enough for the situation. If disclosure and mental health are correlated, then one 

might expect those who have inflexible disclosure patterns, i.e. use the same level of 

disclosure regardless of circumstances, to have more interpersonal difficulties than those 

with flexible patterns (Chelune, 1975). 

Presumably those who are more interpersonally effective because they have flexible 

disclosure styles will have broader social support networks. Furthermore, those with 

broader social support networks may be at reduced risk of mental illness [see Coyne, 

Burchill, & Stiles, 1991 for a review] and physical illness [see Cohen & Willis, 1985 for a 

review]. 

Is it social support per se or the act of confiding in others that provides a buffer 

from mental and physical illness? Evidence from a study conducted by Pennebaker and 

O'Heeron (1994) suggests that it is the act of confiding, not necessarily social support that 
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is most beneficial. He surveyed individuals whose spouses had died in accidents or who 

had committed suicide. The more individuals talked about the death of their spouse, the 

fewer health problems they had. However, number of fnends was not strongly related to 

health. Several of the sickest individuals had never talked about the spouse's death to 

their fnends even though they reported having several very close friends. Those who were 

the healthiest reported that they talked about the death and acknowledged the pain. Those 

who didn't talk about their spouse's death ruminated about it more and those who talked 

about it, thought about it less. In addition, both rumination about the death and not 

talking about it predicted physical health problems in the year following the death 

(Pennebaker, 1990; Pennebaker & O'Heeron, 1984). 

Although it is difficult to separate the benefits of social support from the benefits 

of disclosure, this study highlights the fact that it is not necessarily social support per se 

that buffers individuals from stress, illness, and depression. It may be that confiding in 

others is most protective of our mental and physical health, and that the presence of social 

support in the absence of disclosure is not a buffer against stress and loss. 

Secrecy and Psvchopathology. Confiding may be the key element in protecting 

mental health, but perhaps the way it does so is by reducing rumination as Pennebaker 

(1990) suggests. According to Wegner and Lane (1995), not confiding or keeping 

something a secret may play an important role in contributing to the onset or maintenance 

of psychopathology. Their model proposes that I) keeping a secret requires attempts to 

keep the secret thought out of consciousness 2) attempts to keep the thought out of 
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consciousness increase rumination 3) rumination contributes to greater efforts to keep the 

thought out of awareness 4) steps 2 and 3 continue to escalate in response to each other. 

Support for this model had been found in several studies. For example, one study-

found that secret relationships increase rumination about the relationship after it ends. 

Another found imposing secrecy on couples asked to play "footsie" increased their 

obsessive preoccupation with each other (Wegner, Lane, & Dimitri, 1994). A third study 

found that when individuals were engaged in cognitive effort they had more intrusive 

thoughts when keeping a secret than when they were exerting less cognitive effort and 

when not keeping a secret (Wegner & Lane, 1995). 

The evidence is generally supportive of the model, with steps 2 and 3 more 

supported than step I; secrecy (or not confiding) contributes to rumination through 

thought suppression. Further evidence will be needed to establish a causal relation 

between secrecy and intrusive thought. At the moment we can tentatively conclude that 

when there is a reason to maintain secrecy or refi-ain from confiding in others it may 

trigger thoughts of the secret information to repetitively return to consciousness to the 

point where the individual becomes distressed by it. This may contribute to fears of 

"going crazy" since the individual may be disturbed by the intrusive nature of his or her 

thought patterns and is likely to be unaware that they are stemming from keeping them 

secret. Similarly, rumination contributes to depression and other psychopathology by 

interfering with problem-solving behavior, which can lead to failure, feelings of 

helplessness, and exacerbation of negative affect (Nolen-Hoeksema, 1987). Therefore, 

not disclosing information because of embarrassment or shame may have a detrimental 
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effect on mental health by increasing rumination, which may subsequently contribute to the 

development of depression or other types of psychopathology. 

Disclosure and Worry. Related research suggests that worry and disclosure are 

opposite phenomena. During worry, there is a predominance of thought and physiological 

arousal does not occur. Chronic worriers report moderate amounts of emotional 

discomfort rather than intense negative affect. Worry provides short-term benefits by 

reducing physiological arousal and intense negative affect, but it has long term 

consequences of blocking flill emotional processing and maintaining emotional distress. 

The worry becomes uncontrollable because the worrier is attempting to avoid more 

distressing thoughts and feelings by engaging in abstract ruminative thinking. 

Consequently, worry perpetuates emotional discomfort and prevents the individual from 

coming to terms with his or her true concerns as he or she might do if thoughts and 

feelings were processed at a deeper level (Borkevec, Roemer, & Kinyon, 1995). Evidence 

for this comes from a study which found the primary factor distinguishing worry in those 

with GAD from worry in normal people was that individuals with GAD reported that they 

worried in order to distract themselves from thinking about more emotional topics which 

they did not want to think about (Roemer, Borkovec, Posa, & Lyonfields, 1991). 

Furthermore, individuals with GAD have chronically reduced parasympathetic activity 

(Lyonfields et al., 1995). 

Emotional disclosure contrasts with worry because it facilitates the very process 

which worry blocks, emotional processing of past events (Borkevec et al., 1995). In the 

disclosure paradigm, individuals are instructed to write about their deepest thoughts and 
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feelings, which sets the stage for intense emotions to be experienced and expressed. In 

addition, Pennebaker and colleagues (1987, 1989) have found that individuals experience 

increases in heart rate and negative moods following disclosure and often cry during 

disclosure. These findings suggest that individuals are fully processing the events during 

disclosure in a manner that does not occur during worry. Moreover, subjects who derive 

health benefits from disclosure demonstrate increases in the use of causal and insight 

words, increases in the organization of their stories, and greater use of negative words 

than positive words over the course of a few days of writing (Pennebaker, 1993a). These 

are changes one would expect to see if events were being processed completely and new 

meanings were being developed as proposed by several psychotherapeutic theorists (Foa 

&. Kozak, 1986; Greenberg & Safran, 1987; Mahoney, 1995). 

Cognitive Change and Disclosure 

Since, the inhibition and psychosomatics explanation for disclosure has yielded 

little supporting evidence, Pennebaker has proposed an alternative explanation for the 

health benefits accrued through writing which focuses on cognitive change as the causal 

factor. Inhibition in the form of actively holding back from expressing thoughts and 

feelings surrounding a traumatic event prevents the individual from fully processing the 

experience and assimilating it into his or her cognitive framework. Failure to do so may 

result in rumination about the event and other cognitive symptoms. As discussed above, 

worry or rumination may block emotional processing of a traumatic event. Disclosure 

provides an opportunity for the individual to process the event fully and may result in 
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cognitive changes as the event becomes more meaningful and the person attains a sense of 

closure on the experience (Pennebaker, 1989). 

Along the same lines, experimental evidence indicates that in treating anxiety 

disorders it is necessary to access the entire fear structure stored in associative memory 

and incorporate new cognitive and emotional information that is incompatible with the fear 

structure in order for change to occur. Consequently, treatment that exposes individuals to 

fear and provides opportunities to habituate to it, i.e. engages them in emotional 

processing, will enhance treatment efficacy. In addition to physiological habituation 

during confrontation of the feared situation, confrontation changes the meaning of the 

feared situation and it becomes less threatening (Foa & Kozak, 1986). Similarly written 

disclosure may improve health by inviting emotional processing of the trauma. Accessing 

the memory network associated with the trauma may provide an opportunity to 

emotionally process the event and therefore re-evaluate its meaning. 

Several studies provide support for cognitive change paired with emotional 

processing as the mechanism by which disclosure improves health. Increases in the use of 

insight and causal words accompanied by increases in organization over a few days of 

writing were associated with improved health after writing (Pennebaker, 1993a; 

Pennebaker, 1997; Pennebaker & Francis, 1996). In a study of cognitive change and its 

relation to health across six different data sets, an increased number of insight and causal 

words and positive emotion words from the first to the last day of writing predicted a 

decreased number of physician visits, fewer self-reported symptoms, improved grades, and 

faster rates of re-employment (Pennebaker & Mayne, 1997). 
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These results partially support a cognitive change explanation for the beneficial 

effects of disclosure. Cognitive processing that occurs as a result of writing may be a 

crucial component of adaptive coping with trauma. Furthermore, increases in 

understanding over the course of writing may reflect changes in thinking patterns that 

provide health benefits, as opposed to static thinking that might be considered a form of 

rumination. Changes in thinking or talking about a stressfiji event may contribute to a 

decrease in rumination that leads to improved health. However, in contrast to what the 

psychotherapy process literature suggests, increases in usage of insight and causal words 

after disclosure are not necessarily accompanied by reductions in emotional distress 

(Pennebaker, 1997). However, it is noteworthy that word counts are a crude index of 

whether a person has constructed a more coherent and meaningful understanding of an 

event. As Bootzin (1997) points out, the findings of cognitive change following 

disclosure are correlational and will need to be replicated. Furthermore, other ways of 

testing the hypothesis that disclosure leads to cognitive change besides word counts and 

ratings of story organization will need to be developed. 

Extinction 

Another explanation that could account for the positive effects of the Pennebaker 

paradigm is that repeated writing about the same stressful event exposes the individual to 

the negative feelings associated with the event; consequently, these emotions begin to 

extinguish. If this is the case, then cognitive changes may be a by-product of reduced 

emotional intensity during recall of traumatic experiences (Bootzin, 1997). 
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It will be difficult to determine the causal direction of the link between reductions 

in emotional responsiveness and cognitive changes. Extinction of emotional reactions may 

contribute to cognitive changes, but cognitive reframing of the events may also mediate 

reductions in emotional reactivity. It is unlikely to be a simple linear chain from disclosure 

to reductions in emotional arousal to positive health benefits. 

Summary 

According to Pennebaker's original theory of inhibition and psychosomatics, 

inhibiting disclosure requires physiological work, which results in autonomic arousal. 

Over time this arousal and inhibition stress the body and mind and lead to illness. This 

theory is partially supported; however, the link that has not been supported is that 

disclosure improves health by decreasing inhibition. Further research is needed to 

establish inhibition as a causal mechanism. One way in which this might be examined is to 

manipulate level of inhibition during disclosure. 

An alternative explanation for the beneficial effect of disclosure is that it 

contributes to adaptive cognitive changes, indicating that the individual has assimilated the 

event and constructed a meaningful understanding of it. Others propose that complete 

processing of thoughts and emotions surrounding the trauma is the critical ingredient 

enabling change to occur. Furthermore, it has also been hypothesized that vvorr\' blocks 

deep emotional processing and maintains emotional distress. In contrast, disclosure 

results in deeper emotional processing, which may result in cognitive and emotional 

changes that affect health. Disclosure's beneficial effects might also stem from the 

extinction of emotional associations with repeated exposure to traumatic experiences that 
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may precede, follow, or co-occur with cognitive change. Alternatively, disclosure might 

result in greater perceived self-efficacy in tolerating emotional distress and coping with 

stressful experiences. Support for these explanations is correlational and incomplete at 

this point. Further investigation is needed in order to clarify the role of cognitive and 

emotional processes in mediating the beneficial effects of disclosure. 

Disclosure and RSA 

RSA, the acceleration in heart rate with inspiration and deceleration in heart rate 

with expiration is primarily influenced by parasympathetic nervous system activity; in 

contrast, heart rate reflects activity in both the parasympathetic and sympathetic branches 

of the nervous system. RSA is controlled predominately by parasympathetic activity. 

When vagal innervations to the heart are blocked pharmacologically, RSA is almost 

nonexistent, whereas when sympathetic innervation is blocked, there is no effect on RSA 

(Papillo & Shapiro, 1990). "RSA is generally believed to be mediated predominately by 

fluctuations of vagal-cardiac nerve traffic and thus may provide an index of vagal activity." 

(Bemtson, Bigger, Eckberg, Grossman, et al., 1997, p. 625) 

There is still a great deal of work to be done in establishing the psychological 

significance of RSA. It has been used in three different ways in previous studies I) as an 

individual difference variable that responds in a trait-like manner to stress and other 

psychological states, 2) as an index of attention and mental effort, and 3) in operant 

conditioning or biofeedback studies of heart rate variability (Bemtson et al., 1997). A 

study conducted by Lyonfields and colleagues found that individuals diagnosed with GAD 

had significantly lower RSA at baseline than nonanxious participants. Furthermore, during 
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anxiety-provoking imagery, GAD subjects' vagal tone changed very little, whereas 

nonanxious subjects' vagal tone decreased significantly. These findings suggest that GAD 

patients have chronically reduced parasympathetic activity (Lyonfields, Borkevec, & 

Thayer, 1995). Although no studies have previously examined the association between 

disclosure and RSA, the current study examined whether disclosure affects RSA and 

whether RSA is related to treatment outcome. 

Proposed Project 

The proposed project will provide a partial replication and extension of 

Pennebaker's work using a different method (i.e. a structured interview) and a different 

sample (i.e. a group of clinically depressed individuals). In this study, structured clinical 

interviews will be used as the method of disclosure rather than writing deepest thoughts 

and feelings about traumatic events or about specific experiences (e.g. getting fired. 

Holocaust experiences, starting college). The topic about which the participants will 

disclose is their experience of depression and the event or events that may have triggered 

the depression. Unlike Pennebaker and colleagues' previous work, this study will not 

compare a group that discloses about stressfijl experiences to a group that writes about 

trivial topics. Instead, this study will examine how disclosure affects short-term arousal 

(i.e. skin conductance level, heart rate, and respiratory sinus arrhythmia), long-term health 

(e.g. physician visits), anxiety, and depression. The subjects are part of an ongoing NIH-

funded treatment study that involves three treatment groups: I) a group that waits 8 

weeks prior to receiving treatment, 2) a group that receives nonspecific acupuncture, an 

active treatment designed to have a minimal impact on depression, for 8 weeks, and 3) a 
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group that receives specific acupuncture treatment designed to treat symptoms of 

depression for 8 weeks. All three groups receive 8 weeks of specific acupuncture for 

depression during the second half of the 16 week study. 

Although many studies have found that verbal disclosure has health benefits (e.g. 

Donnelly & Murray, 1991; Esterling et al., 1994; Murray et al., 1989; Pennebaker et a!., 

1989; Pennebaker et al., 1987), the unique contribution of this project to the current 

literature is to examine disclosure in the context of a structured interview about a specific 

topic—depression. This study attempted to broaden and extend the work of Pennebaker 

and colleagues by doing the following in a clinically depressed population; 1) examining 

the reliability of disclosure as a construct, 2) examining disclosure as a predictor of long 

term mental and physical health, 3) examining physiology during disclosure as a predictor 

of long term mental and physical health, 4) evaluating the impact of disclosure on short 

term physiology, and 5) evaluating the relationship between overall disclosure and the 

synchrony between physiology and disclosure during the course of the interview. 

Specifically, the following hypotheses were addressed in this study; 

1. A high level of disclosure at intake will predict less depression, less anxiety, less 

rumination, fewer physician visits, and better health at the end of the study (week 17) 

than a low level of disclosure, after controlling for treatment group (wait list, 

nonspecific acupuncture, or specific acupuncture). 

2. Individuals with lower SCL, lower HR, and higher RSA during and following 

disclosure at intake will be less depressed, less anxious, and have better health at the 

end of the study (week 17). fn addition, individuals who have a greater decrease in 
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arousal from before to after disclosure will be less depressed, less anxious, and have 

better health four months later. 

3. Pennebaker and colleagues (1987; 1989) found that subjects who disclosed highly 

personal and traumatic events demonstrated lower skin conductance levels during 

disclosure than individuals who made less personal disclosures. Based on 

Pennebaker's findings, it is predicted that high disclosers will have lower skin 

conductance levels (SCL), lower heart rates (HR) and greater respiratory sinus 

arrhythmia (RSA) during and following disclosure than low disclosers. 

4. Synchrony between disclosure and physiology (i.e. synchrony is the extent to which 

physiology changes with ratings of disclosure) within subjects across interview items 

will be associated with higher overall disclosure. 
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METHOD 

Participants 

Men and women between the ages of 18 and 65 were recruited through a variety 

of advertisement and referral sources, e.g. advertisements in the Arizona Daily Star, on the 

Arizona Daily Star website, in the Tucson Weekly, and in local newsletters and magazines, 

referrals from acupuncturists, psychologists, and psychiatrists in the community, and flyers 

in the community. These individuals were pre-screened using a phone interview. Those 

who were interested in the study and met criteria based on the phone interview were 

invited to an in-person intake interview to determine whether they were eligible for the 

larger treatment study. Two sets of analyses were conducted; one analyzed all subjects 

with usable data who were interviewed for the treatment study (whether they were eligible 

or not) to examine the effect of disclosure on physiology; a second set analyzed how 

disclosure and physiology during the intake interview affected long term physical and 

mental health at the end of the treatment study four months later for those subjects 

completing the four month treatment phase of the study. 

Since the treatment study was ongoing prior to the start of the current study, 

disclosure ratings were made on only a subset of the 122 subjects who completed the 

screening interview. In addition, some physiological data (either pre, post or during 

disclosure) was missing for 15 subjects^, leaving a total of 61 subjects with complete 

2 Physiological data \vas lost due to c-xpcrimcntcr error for six subjects. Pliysio/ogical equipiiiom was not 
available for five subjects because it utis being used for anodicr study and four subjects were e.xcludcd 
before their data could be recorded. 
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physiological data and client-rated disclosure data and 58 subjects^ with complete 

physiological data and interviewer-rated disclosure data to be used in the intake interview 

analyses of disclosure and physiology. Forty-seven out of these 61 subjects were eligible 

for the treatment study. Eight out of 47 dropped out of the study before the end of 

treatment leaving a total of 39 subjects to be used in the analysis of disclosure and long-

term mental and physical health outcome. Those who were not eligible for the treatment 

study but who were included in the analyses of disclosure and its impact on short-term 

physiological measures may not have met criteria for Major Depression. Twenty-four 

percent did not meet criteria for Major Depression, 24% were chronic or dysthymic, 13% 

initially met criteria but were not eligible when re-evaluated prior to starting treatment, 

11% never returned calls after completing the interview, 7 % preferred a different 

treatment or were not willing to discontinue current treatment, 7% were actively suicidal 

and needed immediate treatment, 3% thought it was too much of a time commitment, 8% 

had comorbid disorders, and 3% were bereaved. 

Subjects were included in the treatment study if they met DSM-IV diagnostic 

criteria for current Major Depression according to the Structured Clinical Interview for 

DSM-IV (SCED; First, Gibbon, Spitzer, & Williams, 1998) and obtained a minimum score 

of 14 on the 17-item Hamilton Rating Scale for Depression (HRSD; Hamilton, 1967), as 

in the National Collaborative Study (Elkin, Shea, Watkins, et al, 1989). Participants were 

excluded if any of the following were present; 1) a diagnosis of dysthymia, depression 

^ Client rated disclosure data began to be collcctcd shortly before interviewer disclosure data; therefore, 
three subjects are missing interviewer ratings of disclosure. 
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superimposed upon dysthymia (i.e. double depression), chronic depression (i.e. episode 

duration of greater than two years), bipolar depression, seasonal pattern or atypical 

features; 2) comorbid disorders (any other current axis I diagnosis besides Major 

Depressive Disorder, a diagnosis of substance abuse or dependence within the past 4 

months, or testing positive for illicit substances on the urine drug screen; 3) any current 

treatment for depression other than that provided in the context of this study (including 

any psychotherapy or pharmacotherapy; or current use of any prescribed psychotropic 

medication); 4) thyroid or endocrine problems; 5) serious uncontrolled medical conditions 

(e.g. poorly controlled diabetes, severe congestive heart failure) or other medical 

conditions that have not been stable for at least 3 months; 6) relevant medical conditions 

that may be the medical basis of depression including epilepsy, history of seizures, history 

of an abnormal EEG, severe head trauma, or stroke; 7) in women, pregnancy or plans to 

conceive; 8) comorbid Axis 11 personality disorders on cluster B, i.e. Borderline, 

Narcissistic, Antisocial, and Histrionic or cluster A, i.e. Paranoid, Schizoid, Schizotypal; 

and 9) active suicidal potential necessitating immediate treatment. Anyone who met 

inclusion and exclusion criteria based on the interview was given a full medical screen that 

included a physical exam, thyroid panel, CBC, urinalysis, and drug screen. Those who did 

not meet criteria according to the medical screen were excluded from participation in the 

treatment study, but were included in the analyses examining disclosure and physiology. 

General Design 

This project was part of a larger double-blind study designed to examine the 

efficacy of acupuncture as a treatment for Major Depression. Participants were randomly 
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assigned to one of three treatment groups: 1) acupuncture treatment designed to treat 

symptoms of depression directly—specific treatment (SPEC); 2) acupuncture treatment 

designed to be a valid treatment involving actual acupuncture points, but one that would 

have a minimal effect on the subject and would not treat symptoms of depression-

nonspecific treatment (NSPEC); and 3) a wait list control group. The nonspecific 

treatment group is necessary in order to control for non-specific factors that may 

contribute to the therapeutic success of a treatment, e.g. the client-acupuncturist 

relationship, elements of treatment structure, and change processes (Grencavage, Bootzin, 

& Shoham, 1993). After 8 weeks all treatment groups—SPEC, NSPEC and wait list-

received 8 weeks of specific treatment. Clients received 12 treatments during each 8-

week treatment phase. Randomization occurred in a stratified manner to ensure that each 

group had similar numbers of participants with depressions of comparable severity. There 

were two different randomization schedules for those with HRSD scores (from the 17-

item version) of less than 20 and greater than 20. In addition, randomization was stratified 

so that equal proportions of men and women were in each group. 

Prior to enrollment in the study, a screening intake was conducted during which 

the investigator administered the fijll SCID based on DSM-IV (First et al., 1998), a 24-

item modified version of the HRSD (Hamilton, 1967; from which the I7-item Hamilton 

score used in the NIMH collaborative study was derived), and the SCID II (First, Gibbon, 

Spitzer, Williams, & Benjamin, 1997) to screen for cluster B (i.e. histrionic, narcissistic, 

borderline, and antisocial) and cluster A (i.e. paranoid, schizoid, and schizotypal) 

personality disorders. The HRSD is a structured interview that asks about how the 
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participant has been feeling during the past week on a variety of cognitive (e.g. depressed 

mood, guilt, worthlessness, psychic anxiety) and somatic (e.g. energy loss, loss of weight, 

insomnia/hypersomnia) symptoms. It permits a researcher to determine the severity of 

depression. Additional probes were used as deemed necessary by the interviewer in order 

to make a rating for a particular item. The SCID is a structured interview used to diagnose 

Axis I disorders. Participants who were eligible to be in the study were administered the 

HRSD and the questions from the Major Depression section of the SCID at monthly 

intervals throughout the study. 

An intraclass correlation of .97 was obtained for a sample of 20 interviews 

comparing each original interviewers' total HRSD scores with a second rater's scores for 

the 17-item version. When intraclass correlations were calculated using original and 

interrater ratings for individual items on the HRSD, the range was from .87 to .99. 

One problem worth noting is that we were unable to randomly assign participants 

to a disclosure or a non-disclosure group due to the constraints of the larger NIH study. 

It was difficult to attribute the effects unambiguously to disclosure since individuals were 

also receiving acupuncture treatment and there was no non-disclosing control. An attempt 

to address this issue was made by controlling for treatment group in the analyses of long 

term mental and physical health outcome data. This was not an issue for the analyses of 

disclosure and physiology during the intake interview since patients had not received any 

treatment at that point. 
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Procedure 

Prior to the in-person screening interview participants signed a consent form for 

the interview, filled out the Beck Depression Inventory (BDI; Beck, Ward, Mendelson, 

Mock, & Erbaugh, 1961) and the SCID 11 screening questionnaire (First et a!., 1997), and 

the Penn State Worry Questionnaire (Meyer et al., 1990). The BDI is a 21-item 

questionnaire used to determine the severity of depressive symptoms. It was filled out on 

a weekly basis throughout the study. This study used an abbreviated version of the SCID 

II-PQ screening questionnaire, a 63-item instrument used to screen for cluster B 

personality disorders. The participants did not answer items regarding cluster A or C 

personality disorders. The participant indicated how he or she had generally felt or 

behaved in the last several years; it was used to determine whether it was necessary to 

administer the SCID 11 structured interview to screen for personality disorders. The 

clinician used his/her judgment to determine whether to interview the potential participant 

for Cluster A personality disorders following the SCID 1. 

Upon completion of the questionnaires, subjects were escorted to the interviewing 

room and their ECG (electrocardiographic) activity and skin conductance level (SCL) was 

recorded using a J & J C330 system for 5 minutes with eyes closed. The sampling rate 

was 1024 hertz. Two I-cm-diameter silver/silver-chloride electrodes were affixed to 

subjects' right and left lower arms (close to the wrist) to record ECG activity and a third 

was affixed to the right wrist as a ground. A fourth electrode was affixed to the subjects' 

right index finger to record SCL. Signa Creme conductive electrolyte cream (obtained 

fi'om Parker laboratories Inc.) was used on the electrodes recording ECG. A .050 molar 
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NaCl electrolyte in a Unibase cream medium was used to record SCL. Heart rate (HR) 

and respiratory sinus arrhythmia (RSA)—the normal changes in heart rate that occur with 

respiration—were calculated from the ECG recording. RSA was obtained by computing 

the power spectra from . 15 to .4 Hz for every 32-second epoch on the interbeat interval 

series. This summarized the frequency of variability of HR in the . 15 to .4 Hz frequency 

range, which was selected because heart rate variability in healthy individuals at rest 

generally occurs in the respiratory frequency band (ranging from about . 15 to .4 Hz; 

Bemtson et al., 1997). After the baseline physiological measures were recorded, the 

Hamilton Rating Scale for Depression (HRSD; Hamilton, 1967) was administered. 

Physiological measures (i.e. SCL, HR, and RSA) were also recorded for the duration of 

the HRSD (ranging from 45 to 75 minutes) to measure changes in arousal during 

disclosure. The interviewer pushed a button to send an electrical signal to the J&J 

program marking the beginning of the physiological recording for each HRSD item. 

These marks in the data were used to calculate mean physiology for each HRSD item. 

Immediately following the HRSD interview, ECG and SCL were recorded again for 5 

minutes with eyes closed. 

Measures 

Ratings of Disclosure. In Pennebaker's disclosure studies, subjects rate how 

personal, meaningful, and revealing their disclosures are on a Likert scale (e.g. Pennebaker 

& Beall, 1986, Pennebaker et al., 1987, & Pennebaker et al., 1990). Therefore, in this 

study we had the participants make similar ratings of their interviews using a 5-point 

Likert scale. Clients rated their own disclosures on 5 dimensions (personalness, insight. 
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breadth, depth, and flexibility of disclosure; See appendix A for these items with Likert 

anchors). Ratings were made once, following the completion of the entire interview. 

Ratings were made at this point (instead of following the HRSD when the physiological 

recordings were made) so that they would not alter the participants' response style before 

the completion of the interview. Interviewers also rated disclosure using a 5-point Likert 

scale on four dimensions following the interview (personalness, insight, breadth, and depth 

of disclosure; See appendix A). These overall disclosure ratings may have been insensitive 

to changes in disclosure level that occurred during more personal items in the HRSD. For 

example, individuals are more likely to disclose personal information during the item 

inquiring about mood than during the item inquiring about sleep. Therefore trained raters 

(not interviewers) listened to each of 28 HRSD items and made disclosure ratings on a 5-

point Likert scale for each item on the instrument. Ratings were made on 4 dimensions 

(personalness, insight, expressed negative emotion, and comfortableness) for each item 

and overall ratings of breadth, depth, and flexibility of disclosure were also made (See 

appendix A). Ratings of overall personalness, breadth, and depth of disclosure during the 

intake interview are three potentially separable components of disclosure, and these items 

were summed to create interviewer and client rated disclosure scales. 

Health Measures. The Health Services Utilization Questionnaire was administered 

during week 1^ and week 17 (after completion of the study). This questionnaire measured 

how many physician visits occurred during the previous 2 months. The Medical Outcomes 

One week after the intake interview, questionnaires were filled out prior to being randomized to one of 
tJie three treatment groups. 
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Study 36-itein Short-Form Health Survey (SF-36; Ware et al., 1995) was administered 

during weeks 1 and 17. This questionnaire measures the participant's view of his/her 

health, and how much his/her physical and emotional health has interfered with his/her 

activities. 

Symptom and Individual Difference Measures The Penn State Worry 

Questionnaire (PSWQ) was completed prior to the intake interview and at week 17. This 

is a 16-item questionnaire which measures trait differences in worry. 

The Nolen-Hoeksema Questionnaire (NHQ; Nolen-Hoeksema, Morrow, 

Fredrickson, 1993), a questionnaire that measures rumination in response to depressed 

mood, was administered during weeks 1 and 17 of the study. It provides a list of 32 

different thoughts about depression and responses to depression and the participant 

endorses those that match what he/she thought about or did in the previous 24 hours in 

response to depression. Some responses are ruminative and amplify depression others are 

distracting and dampen depression. 
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RESULTS 

Reliability of Disclosure Ratings 

Internal Consistency of the Disclosure scales. An exploratory reliability analysis 

was conducted to examine the internal consistency of the three interviewer rated 

disclosure constructs (personalness, breadth, and depth). Cronbach's coefficient alpha 

was .89 for these items. No item-total correlations were below .3; therefore all three 

items were retained. On the client ratings of these three items, breadth of disclosure had 

an item-total correlation of. 16 and was therefore excluded. The remaining two items 

(personalness and depth) obtained a coefficient alpha of .60. Personalness, breadth and 

depth were summed for interviewer rated disclosure and personalness and depth for client 

rated disclosure to create disclosure scales. A median split was used on these two scales 

to separate individuals into high and low disclosure groups using both interviewer ratings 

and client ratings of disclosure. These groups were used in the subsequent analyses. The 

mean rating for high interviewer disclosure was 12.64 ± 1.28 (n=45) and for low 

interviewer disclosure was 8.13±l .93 (n=32^). The mean rating for high client rated 

disclosure was 9.56 ± .5 (n=4l) and for low client rated disclosure was 7.2 ± .99 (n=40). 

Client disclosure scale and interviewer disclosure scales were significantly correlated, 

r(67)=.34, p<.01. 

An uneven median split was used to avoid splitting a large group of subjects who all liad the same score. 
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Inter-rater Reliability. A trained rater^ listened to a subset of 14 tape-recorded 

interviews of the HRSD and made ratings using the same scale as the interviewers. Inter-

rater reliability for four disclosure items (personalness, insight, breadth, and depth) was 

poor. Intraclass correlations (ICC) ranged from -.37 to .21. An intraclass correlation of -

.05 was obtained for a sample of 20 interviews, comparing each original interviewers' 

total disclosure scale score with a second rater's total score. The low reliability on this 

measure may be partially due to the fact that several of the interviewers received no 

training in how to make reliable ratings. In addition, the subjectiveness of the ratings may 

have contributed to unreliability. 

Since the overall disclosure ratings may have been insensitive to changes across 

items during the interview, trained raters (not interviewers) listened to each of 28 HRSD 

items and made disclosure ratings on a 5-point Likert scale for each individual on the 

instrument. The following ratings were made: I) personalness during the item; 2) insight 

during the item; 3) the experience and expression of negative emotion during the item; 4) 

comfortableness during the item; 5) and overall ratings for the entire interview on breadth, 

depth, and flexibility of disclosure (see Appendix A for this measure). Inter-rater 

reliability for personalness was adequate (median ICC=.62, item ICCs ranged from .06 to 

1). Inter-rater reliability for insight (median 1CC=.01), negative emotion (median ICC= -

.01), and comfortableness (median ICC=. 12) was poor. 

^ Raters were trained by listening to interv iews with the study investigator, making independent ratings, 
and discussing discrepancies in the ratings prior to beginning the inter-rater reliability ratings for this 
study. 
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Client and interviewer scale ratings of disclosure described above were used in 

subsequent analyses examining disclosure as a predictor of long term health and in 

analyses of the short term impact of disclosure on psychophysiology. Rater ratings of 

disclosure on individual HRSD items and ratings of breadth, depth and flexibility for the 

overall interview were used to examine the synchrony between psychophysiology and 

disclosure. 

Disclosure as a Predictor of Long term Mental and Physical Health 

It was hypothesized that high disclosure at intake, compared to lower disclosure, 

would predict less depression, less anxiety, less rumination, fewer physician visits, and 

better health at the end of the study (after all subjects had received specific treatment for 

depression), after controlling for treatment group (waitlist, nonspecific acupuncture, or 

specific acupuncture). In order to examine this hypothesis, a series of hierarchical linear 

regressions was conducted with the baseline assessment for the measure to be predicted 

entered first, treatment group entered second (dummy coded), and client disclosure scale 

rating or interviewer disclosure scale rating entered third. This order was used because it 

was of interest to determine what percentage of variance in outcome not explained by 

initial severity and treatment group was explained by disclosure. 

Relationship to Depression. To examine whether disclosure at intake predicted 

lower depression at the end of the study, a regression was conducted with baseline HRSD 

(17 item) scores entered first, treatment group entered second, and client disclosure scale 

rating entered third as the predictors. The entire model did not significantly predict HRSD 

scores at week 17 using client ratings of disclosure (multiple R^=.038, F[4,34]=.33, ns). 
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Moreover, the model did not significantly predict HRSD scores at week 17 when 

interviewer disclosure scale ratings were used with a subset of 34 out of 38 subjects. 

Relationship to Worry. Anxiety, and Rumination. It was hypothesized that high 

disclosure during the intake interview would result in lower long-term anxiety (after four 

months). To evaluate whether disclosure at intake predicted less anxiety at the end of the 

study, a regression was conducted with baseline Penn State Worry Questionnaire (PSWQ) 

entered first, treatment group entered second, and client disclosure entered third as 

predictors. The entire model significantly predicted PSWQ scores at week 17 (multiple 

R^=.46, F[4,34]=7.37, p<.OOI). PSWQ scores at baseline significantly predicted PSWQ 

scores at week 17 (r^=.438, p<.001), treatment group did not add significantly to the 

prediction (semi-partial r^=.021, ns), and client disclosure did not add significantly to the 

prediction (semi-partial r^=.005, ns). The same pattern of results was found when 

interviewer disclosure instead of client disclosure was entered as the third predictor. 

It was hypothesized that anxiety would be associated with higher HR, higher SCL, 

and lower RSA. In addition, it was hypothesized that higher disclosure would be 

correlated with less anxiety. In contrast to expectation, mean HR, SCL, and RSA at 

baseline were not significantly correlated with the baseline HRSD psychic [HR r( I 16)=. 12, 

SCL r(100)=. 14, RSA r(l 16)=. 14] or somatic anxiety [HR r(l 15)=. 14, SCL r(99)=.06), 

RSA r(l 15)=-. 10)] items nor with the PSWQ [HR (r=.06), SCL (r=-.06), RSA (r=.02)]. 

In addition, neither client nor interviewer rated disclosure was correlated with HRSD 

psychic anxiety [client rated, r(81)=.07, interviewer rated, r(77)=. 15], or somatic anxiety 

[client rated, r(80)=.08], interviewer rated, r(76)=. 18] items. In contrast to expectation. 
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higher baseline PSWQ was significantly correlated with higher client scale ratings of 

disclosure, r(67)=.34, p<.01, but not with interviewer scale ratings of disclosure 

r(65)=.09. This finding suggests that the trait of worrying is associated with clients' 

perceptions that their disclosures are more personal and intimate. 

It was hypothesized that since disclosure and worry may be opposite sides of the 

same coin, higher levels of disclosure should lead to decreases in rumination four months 

later. To evaluate whether disclosure at intake predicted less rumination at the end of the 

study, several regressions were conducted with the four subscales of the NHQ—mental 

rumination, behavioral rumination, mental distraction, and behavioral distraction as 

criterion variables. Each regression included the baseline score for the subscale as the first 

predictor, treatment group as the second predictor, and client or interviewer rated 

disclosure as the third predictor, and the week 17 score for the subscale as the criterion 

variable. 

In a regression with mental rumination at week 17 as the criterion variable and 

client rated disclosure as the predictor entered at the third step, the entire model was not 

significant (multiple R^=.205, F[4,34]=2.19, ns). Similar results were obtained using 

interviewer rated disclosure with a subset of 34 out of 38 subjects. In a regression with 

behavioral rumination as the criterion variable, the entire model predicted a significant 

amount of variance (multiple R^=.365, F[4,34]=4.90, g<.OI). Behavioral rumination at 

baseline predicted a significant amount of variance in behavioral rumination at week 17 

(r^=.365, p<.001), treatment group did not add significantly to the prediction (semi-partial 

r^=.005, ns), and client disclosure did not add significantly to the prediction (semi-partial 
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1^=0, ns). The same pattern of results was obtained using interviewer ratings of disclosure 

with a subset of 34 out of 38 subjects. In a regression with mental distraction at week 17 

as the criterion variable and client rated disclosure as the predictor entered at the third 

step, the entire model was not significant (multiple R^=. 185, F[4,34]=I .93, ns). Similar 

results were obtained using interviewer rated disclosure with a subset of 34 out of 38 

subjects. In a regression with behavioral distraction at week 17 as the criterion variable 

and client rated disclosure as the predictor entered at the third step, the entire model was 

not significant (multiple R^=. 10, F[4,34]=.94, ns). Similar results were obtained using 

interviewer rated disclosure with a subset of 34 out of 38 subjects. 

In summary, disclosure at baseline did not predict long-term reductions in anxiety 

or rumination four months later. However, trait worry was associated with more personal 

and intimate client rated disclosure during the intake interview. 

Relationship to Health. To examine whether disclosure level at intake predicted 

better health outcomes, several regressions were conducted using selected subscales of the 

SF-36 and self-reported physician visits. All regressions included baseline measure at step 

1, treatment group at step 2, and client or interviewer disclosure at step 3. General health, 

physical functioning, social functioning, and mental health subscales of the SF-36 were 

analyzed because it was hypothesized that disclosure would have an impact on these 

subscales. In addition, two summary scores were created by adding the physical health 

subscales together—general health, perceived change in health, physical functioning, and 

role functioning (physical)—and adding the mental health subscales together—social 

functioning, mental health, and role functioning (emotional). In a regression with baseline 
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general health entered first, treatment group entered second, and client disclosure entered 

third, the entire model predicted a significant amount of variance in general health at the 

end of the study (multiple R^=.564, F[4,3 1]= 10.02, p<.001). Baseline general health 

significantly predicted general health at week 17 (r^=.493, p<.OOI), treatment group did 

not add significantly to the prediction (semi-partial r^=.061, ns), and client rated disclosure 

did not add significantly to the prediction (semi-partial r^=.01, ns). The same pattern of 

results was obtained for interviewer rated disclosure with a subset of 32 out of 35 

subjects. In a regression using physical functioning at week 17 as the criterion, the entire 

model predicted a significant amount of variance (multiple R^=.532, F[4,34]=9.66, 

p<.001). Physical fiinctioning at baseline significantly predicted physical functioning at 

week 17 (r^=.512, p<.00l), treatment group did not add significantly to the prediction 

(semi-partial r^=.02, ns) and client rated disclosure did not add to the prediction (semi-

partial r^=0, ns). The same pattern of results was obtained for interviewer ratings of 

disclosure with a subset of 34 out of 38 subjects. 

In a regression using social functioning at week 17 as the criterion, the entire 

model did not predict a significant amount of variance (multiple R^=. 143. F[4,3 1]=1.29, 

ns). The same pattern of results was obtained with interviewer ratings of disclosure using 

36 subjects. In a regression using mental health at week 17 as the criterion variable, the 

entire model did not predict a significant amount of variance (multiple R^=.052, 

F[4,32]=.435, ns). The same pattern of results was obtained with interviewer ratings of 

disclosure using a subset of 32 out of 36 subjects. 
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In a regression using the SF-36 mental health summary scores as the criterion, the 

entire model did not predict a significant amount of variance in mental health summary 

scores at week 17 (multiple R^=.05, F[4,31 ]=.408, ns). The same pattern of results was 

obtained with interviewer ratings of disclosure using a subset of 31 out of 35 subjects. In 

a regression using the SF-36 physical health summary score as the criterion, the entire 

model predicted a significant amount of variance in week 17 physical health summary 

scores (multiple R^= 432, F[4,313=5.89, p<.001). Baseline physical health summary 

scores significantly predicted week 17 physical health summary scores (r^=.408, p<.OOI), 

treatment group did not add significantly to the prediction (semi-partial r^=.018, ns). and 

client disclosure did not add significantly to the prediction (semi-partial r"=.006, ns). The 

same pattern of results was obtained with interviewer ratings of disclosure with a subset of 

32 out of 35 subjects. 

In a regression using reported physician visits as the criterion, the entire model 

predicted a significant amount of variance in reported physician visits at week 17 (multiple 

R^=.3 12, F[4,34]=3.86, p<.01). Reported physician visits at baseline significantly 

predicted reported physician visits at the end of the study (r^=. 13, p<.01), treatment group 

did not add significantly to the prediction (semi-partial r^=. 104, ns), and client disclosure 

did not add significantly to the prediction (semi-partial r^=.078, ns). The same pattern of 

results was obtained for interviewer ratings of disclosure with a subset of 34 out of 38 

subjects. 

In summary, disclosure did not predict a significant amount of variance in health 

outcome (measured by the SF-36 and reported physician visits) at four months. 
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Furthermore, disclosure never accounted for more than 8% of the variance in any week 17 

outcome measure. 

Relationship between Psvchophvsiologv during Disclosure and Long term Mental and 

Physical Health 

Based on previous research, it was hypothesized that individuals who were less 

aroused during disclosure (i.e. had lower HR, lower SCL, and higher RSA), and who had 

a greater reduction in arousal from before to after disclosure (i.e. greater decrease in HR, 

greater decrease in SCL, and greater increase in RSA) would have better long-term mental 

and physical health. 

Psvchophvsiologv and Depression. To examine the relation between physiology 

during disclosure and depression four months later, a hierarchical linear regression was 

calculated with baseline HRSD (24 item) entered first, treatment group entered second, 

mean HR during disclosure entered third, mean SCL during disclosure entered fourth, and 

mean RSA during disclosure entered fifth. This order was used because it was of interest 

what percentage of variance in week 17 depression scores was predicted that was not 

explained by baseline severity and treatment group. Physiological variables were entered 

in order of the amount of variance they were expected to explain. The model did not 

predict a significant amount of variance in HRSD scores at week 17 (multiple R"=. 113, 

F[6,30]=.634, ns). A second regression was conducted with baseline HRSD (24 item) 

entered first, treatment group entered second, change in HR from pre to post disclosure 

(HR Change) entered third, change in SCL from pre to post disclosure (SCL Change) 

entered fourth, and change in RSA from pre to post disclosure (RSA Change) during 



56 

disclosure entered fifth. The model predicted a significant amount of variance in week 17 

HRSD scores (multiple R^=.317, F[6,35]=2.71, £<.05). HRSD at baseline was not a 

significant predictor (r^=.00, ns), treatment group did not add significantly to the 

prediction (semi-partial r^=.006, ns), HR Change added significantly to the prediction 

(semi-partial r^=.02, p<.05), SCL Change added significantly to the prediction (semi-

partial r^=. 193, p<.01), and RSA Change added significantly to the prediction (semi-partial 

r^=.098, p<.05). These results indicate that increased HR, increased SCL, and decreased 

RSA from pre to post disclosure predicted less depression four months later. 

Psvchophysioloev and Anxietv. To examine the relation between physiology 

during disclosure and anxiety four months later, a hierarchical linear regression was 

calculated with baseline PSWQ entered first, treatment group entered second, mean HR 

during disclosure entered third, mean SCL during disclosure entered fourth, and mean 

SCL during disclosure entered fifth. The model predicted a significant amount of variance 

in PSWQ scores at week 17 (multiple R^=.393, F[6,30]=3.23, g<.05). Baseline PSWQ 

significantly predicted PSWQ at week 17 (r^=.359, p<.001), but treatment group (semi-

partial r^=.024, ns), HR (semi-partial r^=.005, ns), SCL (semi-partial r"=.001, ns), and 

RSA (semi-partial r^=.001, ns) did not add significantly to the prediction. A second 

regression was conducted with baseline PSWQ entered first, treatment group entered 

second, HR Change entered third, SCL Change entered fourth, and RSA Change entered 

fifth. The entire model predicted a significant amount of variance in week 17 PSWQ 

scores (multiple R^=.642, F[6,35]=10.44, p<.05). PSWQ at baseline was a significant 

predictor (r^=.352, p<.OOI), treatment group did not add significantly to the prediction 



(semi-partial r^=.048, ns), HR Change added significantly to the prediction (semi-partial 

r^=. 102, p<.01), SCL Change did not add significantly to the prediction (semi-partial 

r^=.004, ns), and RSA Change added significantly to the prediction (semi-partial r^=. 136, 

p<.OOI). These results indicate that increased HR, and decreased RSA from pre to post 

disclosure predicted less anxiety four months later. 

Psvchophvsiolopv and Health. To examine the relationship between physiology 

during disclosure and physician visits four months later, a hierarchical linear regression 

was calculated with baseline reported physician visits entered first, treatment group 

entered second, mean HR during disclosure entered third, mean SCL during disclosure 

entered fourth, and mean SCL during disclosure entered fifth. The entire model did not 

predict a significant amount of variance in reported physician visits at week 17 (multiple 

R^=.302, F[6,30]=2.16, ns). A second regression was conducted with baseline reported 

physician visits entered first, treatment group entered second, HR Change entered third, 

SCL Change entered fourth, and RSA Change entered fifth. The entire model predicted a 

significant amount of variance in week 17 reported physician visits (multiple R^=.354, 

F[6,35]=2.64, q<.05). Reported physician visits at baseline was a significant predictor 

(r^=. 126, p<.01), treatment group did not add significantly to the prediction (semi-partial 

r^=. 1 16, ns), HR Change did not add significantly to the prediction (semi-partial r"=.005, 

ns), SCL Change did not add significantly to the prediction (semi-partial r^=.00, ns), and 

RSA Change did not add significantly to the prediction (semi-partial r~=.064, ns). In sum, 

neither mean physiology during disclosure nor change in physiology (HR, SCL, RSA) 

from before to after disclosure predicted physician visits at week 17. 
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Short term Impact of Disclosure on Psvchophvsiologv 

To evaluate the impact of disclosure on short-term psychophysiological measures, 

changes in psychophysiology as a function of disclosure from baseline before intake 

interview, to during the interview, to post interview were examined. It was hypothesized 

that high disclosers would have lower SCL, lower heart rate (HR) and higher R.S A during 

and following disclosure than low disclosers. To assess the relation between level of 

disclosure (both client and interviewer rated scales) and change in psychophysiological 

measures (HR, SCL, RSA) several 2 (Disclosure) x 3 (Time) repeated measures 

MANOVAs were conducted. Figures 1 to 3 show these results. At the multivariate level, 

there was a significant main effect for time (F[8,53]=17.86, £<001) and a significant main 

effect for Client disclosure (F[4,57]=2.67, g<.05) but no Client disclosure x Time 

interaction (F[8,53]=.891, ns). Post-hoc univariate tests to examine the main effect of 

Client disclosure revealed that SCL differed significantly by Client disclosure 

(F[l,60]=4.92, g<.05), but HR and RSA did not. The means for Client disclosure 

demonstrated that high disclosers (mean=7.64) had significantly higher overall SCL than 

low disclosers (mean=5.66). The results of the univariate test indicate that high disclosers 

were more physiologically aroused before, during, and after disclosure. 

Follow-up univariate tests to examine the time effect revealed that HR 

(F[2,I20]=29.67, E<001), SCL (F[2,120]=67.70, £<001), and RSA (F[2,120]=13.9I, 

g<.001) changed significantly over time. Paired t-tests indicated that HR did not change 

from baseline to during disclosure, t(82)=-1.17, ns, but decreased significantly from during 

disclosure to post disclosure, t(82)=-8.43, p<.OOI, and from pre to post disclosure. 
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t(l I3)=6.97, g<.001. SCL increased significantiy from baseline to during disclosure, 

t(81)=-10.34, p<.001, did not change significantly from disclosure to post disclosure, 

t(81)=-10.34, ns, and increased significantly from pre to post disclosure, t(97)=-10.92, 

p<.001. RSA increased from baseline to during disclosure, t(83)=-4.68, g<.001, 

decreased from during disclosure to post disclosure, t(82)=-5.55, g<.001, and did not 

change from pre disclosure to post disclosure, t(l 13)=.63, ns. In sum, HR decreased from 

before to after disclosure and decreased from during disclosure to after, but did not 

change from baseline to during. SCL increased from baseline to during disclosure and 

remained elevated after disclosure, and RSA increased during disclosure but returned to 

baseline levels ftjilowing disclosure. 

A main effect for Time was also obtained when Interviewer disclosure scale ratings 

were examined in a 2 (Disclosure) x 3 (Time) repeated measures MANOVA 

(F[8,50]=15.29, p<.001), but there was no significant main effect for Interviewer rated 

disclosure and no Interviewer disclosure x Time interaction. Follow-up univariate tests to 

examine the time effect replicated the effects obtained for client-rated disclosure with a 

subset of 114 out of 120 subjects. 

Change over time during Disclosure. HR, SCL, and RSA were recorded during 

the HRSD interview in order to examine physiological changes that may accompany 

disclosure. Since the interviews lasted between 45 and 75 minutes it was of interest to 

examine changes in physiology over the course of the interview. To this end, the 

physiological data during the interview was divided into four quartiles of equal lengths of 

time, and mean physiology was calculated for each quartile. Change in psychophysiology 
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specifically during the course of the intake interview was evaluated using a 2 (Client 

disclosure) x 4 (Time) repeated measures MANOVA (time is the mean physiology for 

each quartile of the interview). There was a significant main effect of Time (Wilks' 

A=.34, F[12,51]=8.34, g<.00l), a significant main effect of Client disclosure (Wilks' 

A=.83, F[4,59]=3.00, i5<.05), but no significant Time x Client disclosure interaction 

(Wilks' A=.84, F[12,51]=.83, ns). The significant multivariate effect of Client disclosure 

was accounted for by a Client disclosure effect at the univariate level for SCL 

(F[l,62]=5.78, e<.05), but not for HR (F[ 1,62]=.254, ns), or RSA (F[l,62]=.01, ns). 

Examining the mean disclosure ratings indicated that high disclosers had significantly 

higher overall SCL (mean=8.86) during disclosure than low disclosers (mean=6.34). 

The significant multivariate time effect was accounted for by a Time effect at the 

univariate level for FIR (F[3,186]=35.64, p<.001) and SCL (F[3,186]=21.47, p<.001), but 

not for RSA (F[3,186]=. 12, ns). Post-hoc paired t-tests indicated that HR decreased 

significantly from the first quartile to the second quartile, t(86)=6.57, g<.001, and from 

the second to the third quartile, t(86)=5.77, i2<.00l, but did not change significantly from 

the third quartile to the last quartile, t(85)=l .27, ns. Paired t-tests also indicated that SCL 

increased significantly from the first quartile to the second, t(85)=-5.14, e<.00 1, and from 

the second to the third quartile, t(85)=-3.88, ^<.001, but did not change significantly from 

the third quartile to the last quartile, t(84)=-.844, ns. Therefore, HR and SCL during 

disclosure followed the same pattern as the baseline-post disclosure data. HR steadily 

decreased over the course of the interview and SCL steadily increased over the course of 
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the interview. 

Results using a 2 (Interviewer disclosure) x 4 (Time) repeated measures 

MANOVA with Interviewer scale ratings of disclosure instead of Client scale ratings 

revealed a similar pattern of results. There was a significant main effect of Time (Wilks' 

A=.34, F[12,48]=7.67, £<.001), but no significant main effect of Interviewer disclosure 

(Wilks' A=.99, F[4,56]=. 11, ns) or Time x Interviewer disclosure interaction (Wilks' 

A=.87, F[12,48]=.62, ns). Follow-up univariate tests to examine the time effect replicated 

the effects obtained for client-rated disclosure with a subset of 177 out of 186 subjects. 

Svnchronv between Disclosure and Psvchophvsiology 

To examine whether high and low disclosers differed in the degree of synchrony 

between autonomic physiology and disclosure, a correlation was computed for each 

subject that summarized the relationship between a given psychophysiological measure 

(RSA, HR, and SCL) and disclosure level during the interview, using the rater-rated 

disclosure and physiological measure for each item. If physiology changed with the 

observer rating of disclosure, the correlation would be high; if there were no relationship 

between a subject's physiology and the rater's perception of disclosure, then the 

correlation would be low. These correlations will therefore be referred to as synchrony 

correlations. Synchrony correlations for RSA ranged from -.8 to .91, for HR from -.96 to 

.94, and for SCL from -.87 to .94. Synchrony correlations were computed for each 

disclosure rating; how personal, meaningful, and revealing the interviewee was during the 

item (personalness), how much it seemed as if the interviewee discovered something about 
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himselfi'herself during the item (insight), to what extent the interviewee experienced and 

expressed negative emotion (negative emotion), and how comfortable the interviewee was 

with emotional disclosures (comfortableness). These synchrony correlations for each 

subject were then transformed into z scores using Fisher's z score formulation prior to 

group level analyses. A series of one-way ANOVAs with z score transformed synchrony 

correlations as the dependent variable and interviewer-rated disclosure scale (high, low) as 

the between subjects variable were conducted. Contrary to expectation, no synchrony 

correlations differed significantly by level of disclosure. 

The previous analysis, by virtue of using groups defined by a median split may 

have been insensitive to a relationship that might exist using the continuous measures of 

omnibus disclosure. Therefore a correlational analysis examined the relationship between 

the z score transformed synchrony correlations and personalness, breadth, depth, and 

flexibility of disclosure (see Table 1). HR-Personalness synchrony correlations were 

positively correlated with breadth of disclosure, r(85)=.33, p<.01, and flexibility of 

disclosure, r(85)=.28, g<.05. An examination of scatter plots of these correlations 

revealed that as HR increased during more personal disclosures, subjects' overall 

disclosure was rated as broader and more flexible (see graphs 1-2 in Appendix B). HR-

insight synchrony correlations were positively correlated with personalness, r(49)=.28, 

p<.01, breadth, r(65)=.36, e<.01, depth, r(65)=.23, e<.05, and flexibility, r(65)=.38, 

p<.01. An examination of scatter plots of these correlations revealed that subjects who 

showed a greater coupling of increased HR during insight disclosure were rated as having 

more personal, broader, and more flexible overall disclosure (see graphs 3-6 in Appendix 
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B). HR-comfortableness synchrony correlations were significantly correlated with breadth 

of disclosure, r(57)=.32, g<.05. A scatter plot of this correlation indicated that subjects' 

whose HR increased while appearing comfortable during disclosure were rated as having 

greater breadth of disclosure (see graph 7 in Appendix B). SCL-personalness synchrony 

correlations were negatively correlated with personalness, r(69)= -.25, p<.05 and 

flexibility, r(85)= -.23, g<.05. Scatter plots of the correlations indicated that as SCL 

decreased during more personal disclosure subjects were rated as having more personal 

and flexible disclosures overall (see graphs 8-9 in Appendix B). RSA-negative emotion 

synchrony correlations were positively correlated with breadth, r(75)=.25, p<.05, depth, 

r(75)=.29, j2<.05, and flexibility, r(75)=.29, p<.05. A scatter plot of these correlations 

demonstrated that as RSA increases during the expression of negative emotion, subjects' 

disclosures were rated as having more breadth, depth or intimacy, and flexibility (see 

graphs 10-12 Appendix B). No synchrony correlations were significantly correlated with 

client ratings of overall disclosure personalness, breadth, and depth (See Table 1). No 

other correlations between disclosure ratings and psychophysiological variables attained 

significance. 
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DISCUSSION 

Disclosure as a predictor of Long term Mental and Physical Health 

In contrast to expectation and to previous research, disclosure did not predict 

long-term improvements in mental or physical health. Disclosure did not result in reduced 

depression, reduced anxiety, reduced rumination, fewer physician visits, or better general 

health after four months. One reason for this difference from the findings in the literature 

may be that a structured interview focused on assessing symptoms of depression is a 

different type of disclosure than what Pennebaker and colleagues have generally used 

because it is structured rather than open-ended. The second reason is that Pennebaker and 

colleagues have generally used healthy college students or special populations, e.g. 

prisoners. Holocaust survivors, recently laid off workers; however, they have not used 

clinical populations meeting criteria for mood or anxiety disorders. Disclosure may not be 

as powerful an intervention with a more distressed population. Using a sample of college 

students with symptoms of PTSD but not meeting DSM-IV criteria, Wagner (2000) found 

that this population did not experience health benefits at follow up 2 months, 4 months, 

and 6 months after writing about their deepest thoughts and feelings about a traumatic 

experience during three separate writing sessions (personal communication with study 

investigator Kristine Wagner, Ph.D.). Wagner's results taken together with the current 

study may suggest that disclosure is not beneficial in clinical or subclinical populations. 

Another possible explanation for why disclosure did not affect outcome measures as 

predicted may be that the treatment effect was sufficiently strong to overshadow any 

subtle effects of disclosure. In support of this hypothesis is the fact that from baseline to 
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17 weeks, participants significantly improved on virtually all measures: HRSD, PSWQ, 

SF-36, and NHQ, excepting Health Utilization. 

Relationship between Psvchophvsiologv during Disclosure and Long term Mental and 

Physical Health 

Change in psychophysiological measures from before to after disclosure predicted 

less depression at week 17 after controlling for baseline severity and treatment group. 

Increased SCL, increased HR and, decreased RSA from pre to post disclosure predicted 

less depression at the end of the study. Mean physiology during disclosure did not predict 

long-term change in anxiety, but increased HR and decreased RSA following disclosure 

predicted less anxiety four months later. These findings were in the opposite direction 

predicted. Based on previous research that found reduced arousal during disclosure for 

high disclosers (Pennebaker et al., 1987; Pennebaker et al., 1989), it was expected that 

lower arousal during disclosure would predict better long term mental and physical health 

outcomes because it would indicate that an individual was freely disclosing and not 

holding back significant information. In contrast, this study found that an increase in SCL 

and HR, and a decrease in RSA following disclosure may indicate increased arousal during 

disclosure and greater cognitive processing that resulted in long-term improvements in 

mental health, e.g. reductions in depression and anxiety. This type of arousal during 

repeated disclosure (as occur during the study with monthly HRSD interviews) could 

result in habituation to the emotions over time that resulted in reduced negative affect. 

These results are inconsistent with Chambers and Allen's (1999) finding that increased 

RSA over time is associated with decreased depression. However, Chambers and Allen 
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examined change in baseline RSA across 8 weeks whereas this study examined change in 

RSA in one session from pre to post disclosure. Short term decreases in RSA in response 

to disclosure may be indicative of healthy emotional arousal and cognitive processing 

whereas over longer periods of time, increases in RSA may be more beneficial. Mean 

psychophysiology during disclosure did not predict change in depression four months 

later. Neither mean physiology during disclosure nor change in physiology from pre to 

post disclosure predicted change in physician visits. 

Short-term impact of Disclosure on Psvchophvsiology 

The hypothesis that high disclosers would have lower HR, lower SCL and higher 

RSA during and following disclosure was not supported. The only significant difference 

in psychophysiology by disclosure level was in SCL and it was in the opposite direction of 

the hypothesis. High disclosers had higher overall SCL during disclosure than low 

disclosers. This finding is inconsistent with Pennebaker et al. (1987. 1989) findings that 

high disclosers had lower skin conductance levels during disclosure about traumatic topics 

than during discussion about trivial topics; however, it is consistent with Hughes, 

Uhlmann, and Pennebaker's (1994) findings that SCL increased during the expression of 

negative emotion. Since the individuals in the study were discussing their depression 

during the interview, it is likely that they were experiencing negative emotion as they 

disclosed during the interview. Furthermore, SCL increased from before to during 

disclosure and from before to after disclosure for all levels of disclosure, but was higher 

for high disclosers. This suggests that self-disclosure in a clinically depressed sample may 

be arousing regardless of disclosure level but is more arousing with more disclosure, and 
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this differs from the sample of healthy college students generally used in previous research. 

Increased arousal may also indicate that subjects were emotionally engaged during the 

interview and were discussing topics and emotions that were significant to them. In 

addition, the type of disclosure was a structured interview about symptoms of depression 

(instead of writing about one's deepest thoughts and feelings about a traumatic or stressful 

experience), and therefore, the demands of the situation may have restricted differences in 

disclosure level, since the interview required a high level of disclosure from all subjects. 

HR significantly decreased from before to after disclosure regardless of disclosure 

level, RSA increased during disclosure but returned to baseline levels following disclosure. 

The HR finding may simply reflect the fact that subjects had been sitting relatively still for 

approximately one hour during the interview and therefore had diminished cardiovascular 

activity. It is not surprising that HR is not linked with disclosure level since a previous 

study found a relation between SCL and disclosure but not between HR and disclosure 

(Pennebaker et al., 1989). The increased RSA may be due to the association between 

vagal tone and the active processes of attention, emotion, and communication (Porges, 

1995). The process of describing one's symptoms to a non-judging and supportive 

listener may facilitate increased vagal tone and consequently increased RSA. Since 

depression is associated with increased rumination (Nolen-Hoeksema, 1987), tiie interview 

may have prevented subjects' from worrying or ruminating and forced them to think about 

their depression in a more structured way (e.g. to quantify and describe it) thereby 

preventing ruminative worry from suppressing RSA. These findings are consistent with 

RSA change in response to a change in emotional state or activity (resting state vs. 
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disclosure) rather than trait differences in RSA as a function of level of disclosure. The 

finding that RSA was not correlated with several measures of anxiety, i.e. The Penn State 

Worry questionnaire, the baseline HRSD psychic and somatic anxiety items, and 

behavioral and mental rumination on the NHQ, is consistent with this interpretation. In 

addition, RSA was not correlated with baseline depression severity or with treatment 

outcome. Similarly, Chambers and Allen (1999) found that RSA at baseline was not 

related to depression severity or to treatment response. In the Chambers and Allen study 

(1999), increased RSA over 8 weeks of treatment was associated with less depression that 

was not simply a function of decreased anxiety. The association between change in RSA 

across treatment and treatment response was not evaluated in the current study but would 

be useful to investigate in the future. 

Synchrony between Disclosure and Psvchophvsiologv 

Increases in HR during insight are correlated with all four rated dimensions of 

disclosure, suggesting that a coupling of HR and insight is associated with disclosure that 

is personal, broad, deep, and socially appropriate in a situation that demands a high level 

of disclosure. Excessive or inappropriate disclosure prolongs the already lengthy 

interview and is undesirable. It is a challenge for the interviewees to share the information 

that the interviewer needs without sharing too much detail and there are individual 

differences in participants' ability to do so. 

The RSA and SCL fmdings suggest that decreased arousal during disclosure that is 

more personal and expressive of negative emotion is associated with overall higher 

disclosure ratings (i.e. more personal, broader, deeper, and more flexible disclosure). This 
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is consistent with Pennebaker and colleagues' (1986, 1989) findings that high disclosers 

are less aroused during disclosure than low disclosers. Decreased arousal during high 

disclosure may indicate a trait for high disclosure; an individual who frequently discloses 

to others, is comfortable doing so and is skilled at doing it in a socially appropriate way. 

Furthermore, it may be that individuals who are "better disclosers" are more likeable and 

are better able to establish rapport with the interviewer and are more relaxed during the 

interview than individuals who are not "good disclosers." This comfortableness during the 

interview may consequently lead to personal and socially appropriate disclosure. 

Supportive of this interpretation is the finding that interviewer-rated alliance with the 

client correlated significantly with higher levels of disclosure, both client (p=.30) and 

interviewer (r=.46) rated. 

Studv Limitations and Future Directions 

One limitation of the study is that participants were not randomly assigned to 

disclosure or non-disclosure groups due to the constraints of the larger NTH study. It is 

difficult to attribute any effects once treatment began unambiguously to disclosure since 

individuals were also receiving acupuncture treatment and there was no non-disclosing 

control; however, an attempt was made to control for treatment statistically. Furthermore, 

all individuals had received at least 8 weeks of specific treatment for depression at week 

17 when outcome measures were administered. Most of the effects for disclosure were 

found at baseline before treatment commenced, although the impact of treatment may 

have overshadowed any impact of disclosure. An additional limitation is that the demand 

characteristics of the interview required high levels of disclosure, which may have 
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minimized differences that would be present in a more open-ended type of disclosure. 

This limitation may have contributed to the lack of significant differences between 

disclosure groups on many of the measures; however, in spite of this truncated range of 

disclosure, a few significant differences by disclosure group were still obtained. 

Despite these limitations, the present results suggest that increased arousal 

following disclosure predicts long term improvements in mental health (i.e. depression and 

anxiety) after controlling for baseline severity and treatment group. In addition, the results 

indicate that disclosure may have different effects in a clinically depressed sample than in 

the populations previously used in this research. Specifically, unlike college students for 

whom high disclosure reduces arousal, depressed individuals may become aroused 

regardless of disclosure level when asked to discuss their depression. This arousal may 

contribute to important cognitive changes that result in long term improvements in mental 

health, but does not appear to have beneficial effects on health utilization. Moreover, the 

present study suggests the utility of examining disclosure in depressed and other clinical 

populations using the traditional method of disclosure (i.e. writing about one's deepest 

thoughts and feelings) to determine its utility in reducing symptoms or as an adjunct to 

treatment. This study examined disclosure about one's depression. It is also of interest to 

investigate whether disclosure about one's disorder or about other stressflil or traumatic 

events is more beneficial. In addition, it may be fruitful to further explore the association 

between physiological arousal during disclosure and its long-term impact on mental and 

physical health in a clinical population meeting DSM-IV criteria for mood, anxiety, or 

other disorders, and in populations with medical conditions. 
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Figure 3 

RSA Change during Client rated Disclosure 
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APPENDIX A: DISCLOSURE QUESTIONNAIRES 

Note: See items 7-10 Tor Client Disclosure ratings. 

Client Ratings of Interview 
Subject # 

Intructions: Please rate the following items on the scales provided. Please circle one 
of the numbers and do not mark in between numbers. Your ratings are confidential 
so please give honest answers. Your interviewer will not see your ratings; a research 
assistant whom you will not have contact with will enter the data into our database. 
When you have flnished, put this questionnaire in the enveloped provided and seal 
it. 

The following questions are about all the interviews up to this point: 
I. How do you feel about this interview? 

I 2 3 4 5 
Very Very 
Negative Positive 

To what extent was the interviewer supportive? 

1 2 3 4 5 
Very Very 
Little Much 

3. To what extent was the interviewer judgmental? 

I 2 3 4 5 
Very Very 
Little Much 

4. To what extent was the interviewer demanding? 

1 2 3 4 5 
Very Very 
Little Much 
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5. Did you feel accepted and respected by the interviewer for who you are? 

Very Very 
Little Much 

6. Did you find your interviewer's comments unhelpful, confusing, mistaken, or not 
really applying to you? 

I 2 3 4 5 
Very Very 
Little Much 

The following questions are referring to only the first interview about how you've 
been feeling during the past week: 
7. How personal, meaningful, and revealing of your emotions were your answers during 

the first interview about how you've been feeling during the past week? 

1 2 3 4 5 
Very Very 
Little Much 

8. To what extent did you leam new things about yourself during the first interview 
about how you've been feeling during the past week? 

1 2 3 4 5 
Very Very 
Little Much 

9. How broad were your answers during the first interview about how you have been 
feeling during the past week? (By broad we mean the number of different topics which 
you talked about. So if you talked about many different topics that would be very 
broad 

1 2 3 4 5 
Very Very 
Narrow Broad 
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10. How deep was your disclosure during the interview about how you have been feeling 
during the past week? (Was intimate or personal information discussed or were your 
answers kept at a relatively superficial level?) 

Very Very 
Superficial Deep 
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Note; See items 6-9 for Disclosure Ratings. 

Interviewer Disclosure Ratings 

Inteniewer Date Subject Initials Subject scrccn #_ 

1. To what extent was the client pleasant to interview? 

Very Very 
Unpleasant Pleasant 

2. To what extent was this client frustrating to interview? 

1 2 3 4 5 
Very Very 
Little Much 

3. I could remain non-judgmental and regard the client positively. 

Not at all Very Much so 

4. How would you characterize your rapport with the client? 

Very Very 
Weak Strong 

5. To what extent did the client seem to dislike the interview? 

1 2 3 4 5 
Very Very 
Little Much 
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The following questions are referring to only the HRSD. 

6. How personal, meaningful, and revealing of emotions were the client's answers 
during the HRSD interview? 

1 2 3 4 5 
Very Very 
Little Much 

7. To what extent did the client seem to learn new things about himself/herself during 
the HRSD interview? 

1 2 3 4 5 
Very Very 
Little Much 

8. How broad were the client's answers during the E-IRSD interview about how he/she 
has been feeling during the past week? (By broad we mean the number of different 
topics which the client talked about. So if you he/she talked about many different 
topics that would be very broad; if he/she talked only about I topic that would be very 
narrow) 

1 2 3 4 5 
Very Very 
Narrow Broad 

9. How deep was the client's disclosure during the HRSD interview? (Was intimate or 
personal information discussed or were the answers kept at a relatively superficial 
level?) 

1 2 3 4 5 
Very Very 
Superficial Deep 
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Note: This questionnaire was used to make ratings of disclosure for each item on the 
HRSD interview. 

Obscner Ratings of Intake Interv iew Itcms 

Observ'er Name Subject number Subject Initials 
Date of initial imervicw Date of rating Inters iewer 
Initials 

Instructions: Please rate each item on the hamilton according to the scales provided for 
questions 1-4. 

I. How personal, meaningfiiL and revealing of emotions was the interviewee during tliis item? 
1. Very impersonal, unmeaningful. and unrevealing 
2. Moderately impersonal, unmeaningful. and unrevealing 
3. Slightly personal, meaningful, and rc\'ealing 
4. Moderately personal, meaningful, and revealing 
5. Ver>' personal, meaningful, and revealing 

1. 2. 3. 4. 5. 6. A. 7. 8. 9. 10. 1 1. 

12. 13. 14. 15. 16. B. C. D. 17. 18. 19. 20. 

21. 22. 23. 24. 

2. How much did it seem as if the interv iewee discovered something about himself/herself during the 
item? 
1. Interviewee did not appear to discover amlhing about himscIf/licrself 
2. Inter^^e\vee discovered a little about hiinsclf/lterself. 
3. Interviewee discovered a moderate amount about himsclfTliersclf. 
4. Interviewee discovered a great deal about himselfTlierself. 
5. Interviewee had a profound insight about himsclf/herseir 

1. 2. 3. 4. 5. 6. A. 7. 8. 9. 1(1. I 1. 

12. 13. 14. 15. 16. B. C. D. !7. 18. 19. 20. 

21. 22. 23. 24. 

3. To what extent did the interviewee e.vpcriencc and express ncgaii\c cnioiion during this iicin. 
1. VerN' little negative emotion was experienced and expressed 
2. Slight negative emotion was experienced and expressed 
3. A moderate amount of negati\'e emotion was experienced and expressed 
4. Intense negative emotion \v~as experienced and expressed (e.g. tearfulness or voice wav ering) 
5. Ch'envhelming negative emotion was c.\-perienced and e.vpressed (e.g. tearfuhicss interfered with 

continuing on a partiailar item) 

I. 2. 3. 4. 5. 6. A. 7. 8. 9. 10. 11. 
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12. 13. 14. 15. 16. B. C. D. 17. 18. 19. 20 

21. 22. 23. 24. 

4. How comfortable was the interviewee with emotionally laden disclosures during the item (e.g. did 
he/she change the subject or minimize the disclosure)? 
Please note: If the intemewce did not have any emotionally laden disclosures then rate a 3. 

1. Vet>'uncomfortable 
2. Slightly uncomfortable 
3. Somewhat comfortable 
4. Moderately comfortable 
5. Vcr>' comfortable 

1. 2. 3. 4. 5. 6. A. 7. 8. 9. 10. 11. 

12. 13. 14. 15. 16. B. C. D. 17. 18. 19. 20. 

21. 22. 23. 24. 

Instructions: Please rate the following items on the scale provided for the interv iew as a whole. 

5. How broad was the disclosure during the interv iew as a whole? (the number of dinereiu topics about 
which the participant disclosed) 
1. Very narrow (one aspect of depression disclosed) 
2. Somewhat narrow 
3. Slightly broad 
4. Moderately broad 
5. Ver^' broad (the participant talked about how the depression afTccted many areas of his/her life) 

6. How deep or intimate was the disclosure during the interview as a whole? (was inliitiaie or personal 
information disclosed or was disclosure kept at a relatively superficial lev el?) 
1. Very superficial 
2. Somewliat superficial 
3. Slightly deep (or intimate) 
4. Moderately deep (or intimate) 
5. Ver>- deep (or intimate) 

7. How flexible was the interviewee's disclosure pattern? (the e.xtent to which llic participant was able to 
modify the nature and amount of disclosure as appropriate during the interview, e.g. did not disclose 
wiicn appropriate or disclosed inappropriate material) 
1. Ver\' inflexible 
2. Slightly inflexible 
3. Slightly flexible 
4. Moderately flexible 
5. Very flexible 
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APPENDIX B: DISCLOSURE-SYNCHRONY SCATTERPLOTS 
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Graph 4 

HRnnsight synchrony correlated with overall 

breadth of disclosure 
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Graph 7 

HR-comfortableness synchrony correlated 

with overall breadth of disclosure 
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Graph 10 

RSA-negative emotion synchrony correlated 

with overall breadth of disclosure 
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