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The present study examined the feasibility of evaluating online communica-
tion of cancer patients using an automated content analysis program modified
for application to cancer-related communication. Public messages posted to
the Breast Cancer Discussion List and the Prostate Problems Mailing List
were content analyzed using an augmented version of Linguistic Inquiry and
Word Count to evaluate communication styles within these two cancer types.
Breast cancer patients were more likely to submit multiple messages to the
list and made greater use of words related to emotional disclosure and cog-
nitive processing compared with prostate cancer patients. Prostate cancer pa-
tients were less likely to seek emotional support or repeated interaction with
other patients, and more of their communication focused on cancer-related in-
formation. Use of cancer-specific word libraries significantly increased word
identification within these samples. Content analysis of online communication
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appears to be a promising method for detecting communication differences
among subgroups of cancer patients.

KEY WORDS: cancer; Internet; communication; support.

INTRODUCTION

A rapidly growing number of patients with cancer are accessing the
Internet to obtain support from others and information about their illness
(Fogel et al., 2002; Meric et al., 2002). However, little is known about how
patients utilize these resources to cope with the cancer experience, in part
because the medium of the Internet is not conducive to performing con-
trolled studies (Epstein and Klinkenberg, 2001). Specifically, samples of
individuals using the Internet are unlikely to represent a random sample
from a population, and the relative anonymity of Internet-based interactions
severely limits the ability to control for possible effects of sociodemographic
or psychological characteristics. Given these limitations, it may be possible
to quantify the ways in which such groups are used by men and women with
cancer by analyzing the communication that takes place in Internet discus-
sion groups. Characterizing patterns of behavior exhibited by an increasingly
large subset of patients who are actively using the Internet will improve our
understanding of how online services and communities are used to cope with
diagnosis, treatment, and survival.

In a qualitative content analysis of online discussion groups, Klemm
et al. (1999) have shown that men with prostate cancer are more likely to
seek and provide information, whereas women with breast cancer are more
likely to share personal experiences and provide support online (Klemm
et al., 1999). The Klemm et al. (1999) findings suggest that gender differ-
ences in communicating the cancer experience are not unlike gender differ-
ences in communicating about other distress-inducing events. In an analy-
sis of 13 studies of the written self-disclosure paradigm developed by Pen-
nebaker and colleagues, Smyth (1998) has shown that men exhibit greater
benefit than women from written emotional expression. This effect may be
partially explained by findings that men generally exhibit lower levels of
emotional expressivity than do women (Brody, 1996; Campbell, 1996; Polce
et al., 1998 ; Sells and Martin, 2001). In studies of the effects of writing
about emotionally-charged events, positive health outcomes have been tied
to three specific linguistic patterns: 1) high use of positive emotion words
(e.g. happy, joyful), 2) moderate use of negative emotion words (e.g. sad,
angry), and 3) increasing use over time of words related to insight and cau-
sation of the event (e.g. because, therefore; Esterling et al., 1999; Pennebaker,
2000). It has been hypothesized that these linguistic patterns may influence
health by allowing individuals to integrate disparate affective and cognitive
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attributions of distress-inducing events into an organized and coherent nar-
rative (Pennebaker, 1997, 2000). Several studies have suggested that emo-
tional expression is associated with lower health-care resource utilization,
higher levels of overall health, and lower distress over time among breast
cancer patients (Classen et al., 1996; Stanton et al., 2000).

Internet discussion groups for cancer are similar to expressive writing
tasks in that participants write about the distress-inducing event of cancer,
potentially sharing thoughts and feelings that are perceived to be too diffi-
cult to share with loved ones (Sharf, 1997). Unlike expressive writing tasks,
however, participants in Internet discussion groups are offered little or no
guidance regarding their communication and are not journaling privately but
to a public forum, often with the explicit goal of receiving feedback, support,
and information from other group members (Klemm et al., 1998). These dis-
cussion groups provide an ideal opportunity to study potential differences
across cancer types in natural written expression about distress-inducing
events, including writing about emotions, use of explanatory constructs, and
sharing information (Davison et al., 2000; Stone and Pennebaker, 2002).

In the present study, we sought to quantitatively replicate an earlier
qualitative study of these online groups (Klemm et al., 1999) by quantify-
ing linguistic patterns of emotional expression, cognitive processing, and
cancer-related information exchange in online cancer discussion groups for
breast and prostate cancer. In the Klemm et al. (1999) study, four investiga-
tors reviewed each line of each message posted to the breast and prostate
discussion lists and categorized general themes of discussion into one of nine
categories, including personal experience, encouragement/support, and in-
formation giving/seeking. In the present study, we employed Linguistic In-
quiry and Word Count (LIWC), a quantitative text analysis program that
calculates the proportion of all words contained in a written sample that
fall into specific word categories (e.g., affect-related words and cognitive
mechanisms). We also developed cancer-specific word categories to supple-
ment LIWC with the ability to identify words related to medical treatments
and settings that are infrequently used in the English language. Consistent
with qualitative findings from these online groups (Klemm et al., 1999), we
hypothesized that women with breast cancer would exhibit higher rates of
interaction and emotional disclosure and lower rates of information sharing
than men with prostate cancer.

METHOD

Participants

After obtaining approval from the UAB Institutional Review Board,
writing samples were obtained from two cancer-specific discussion groups
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made publicly available on the Internet, the Breast Cancer List and the
Prostate Problems Mailing List. Both groups have been described in previ-
ous reports and subjected to content analysis (Klemm et al., 1999). Messages
posted to each group between May 2, 2001 and June 30, 2001 that were in
the public domain, were analyzed to evaluate patterns of word use, and only
messages deemed to be sent by a cancer patient were included for analysis.
Research assistants reviewed the content of each message and included only
messages that described first-hand experience with cancer diagnosis, treat-
ment, or survival. All messages sent by family members, friends, or others
participating in the discussion lists who identified themselves as a nonpatient
were excluded. Messages that were ambiguous with regard to the diagnostic
status of the sender were assumed to be written by a patient and included
in subsequent analyses. Messages from 325 individuals in the Breast Can-
cer List and 162 individuals in the Prostate Problems Mailing List were
analyzed. Only the written text of messages was kept for analysis. Unique
e-mail addresses associated with messages were replaced with a subject code
so that multiple messages posted over time could be tracked. No personal
or identifying information was collected.

The Breast Cancer List is a semipublic discussion group established in
1994 that uses listserv technology to create a central forum where e-mail
messages from patients, loved ones, friends, and care providers are sent and
distributed to all subscribers (Sharf, 1997). The list is automated, and any-
one who wishes to receive messages from the discussion group can subscribe.
Once subscribed, participants receive dozens of e-mail messages each day
from other subscribers to the discussion group. The Prostate Problems Mail-
ing List is also a public discussion group that functions in a similar manner
to the Breast Cancer List. Both mailing lists are widely cited on prominent
cancer-related information sites as among the largest patient-based discus-
sion groups for breast and prostate cancer. At the time this study was un-
dertaken, these lists were archived on the web and in the public domain, but
this is no longer true for the prostate list. Eysenbach and Till (2001) have
outlined ethical issues associated with passive analysis of Internet commu-
nities, suggesting that informed consent can be waived when messages are
deidentified, mailing list participants are not inconvenienced or harmed, and
the study has been IRB approved. These ethical considerations were met for
this study.

Procedure

Using archives of all messages sent to each group in the specified time
period, each message posted to either discussion group was saved in a unique
file, messages were stripped of all possible identifiers, and all nonrelevant
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characters were deleted. Nonrelevant characters included e-mail headings
(e.g. “to,” “from,” or “subject” fields) and text written by other participants
that was reproduced in the message as a function of the “reply-to” command.
Each message was then subjected to content analysis using the word libraries
described below.

Word Libraries

Use of words related to emotional expression and cognitive processing
was measured using Linguistic Inquiry and Word Count (LIWC, Pennebaker
et al., 2001). LIWC compares each word contained in a text file with words
or word stems classified into 74 categories. The LIWC calculates the per-
centage of the total number of words that are contained in each of the 74
categories. Previous research on psychological processes associated with im-
proved outcome has focused on LIWC categories of 1) emotion, including
subcategories of positive emotion and negative emotion, and 2) cognitive
mechanisms, including subcategories of insight and causation (Pennebaker,
1997). In this study, only the categories of affect-related words and cogni-
tive mechanisms were analyzed. Inter-rater reliability of LIWC categories
range from 0.86 to 1.00, and external validity of the emotional expression
and cognitive processing word categories is good (Pennebaker et al., 2001).

An advantage of the LIWC program is that it allows researchers to
incorporate additional libraries to assess words not captured by the LIWC
dictionary. Because the LIWC dictionary contains only 2290 commonly-used
words in the English language and does not contain words specific to oncol-
ogy, we developed a study-specific set of categories to measure the exchange
of cancer-related information. Using Practical Extraction and Report Lan-
guage (PERL), a programming language useful for the manipulation of text
files, we screened all words in all postings to the two discussion groups against
the LIWC dictionary and retained all words or phrases that were not cap-
tured by LIWC analysis. This process resulted in 23,376 unique words or
word fragments.

Three trained raters with several years of clinical and research expe-
rience with cancer patients then reviewed these words to determine which
were likely to have been used in the context of discussing experiences re-
lated to cancer. Reviewers were blind to the discussion group from which
each retained term was derived, and two reviewers categorized each unique
word or word fragment as either unrelated or related to cancer. Review-
ers identified 2229 words as being cancer-related. Inter-rater agreement on
whether a word was cancer-related was 77.3% (1,724 of the 2229 words).
Words for which there was rater disagreement about inclusion in the can-
cer libraries were then reviewed by two of the authors (JO, DT), who
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discussed each word and reached consensus about eventual placement in the
libraries.

Words selected for inclusion in the cancer information libraries were
then further categorized into one of seven word categories: outcomes of
cancer treatment (e.g., alive, conquered, cured), disease status and pro-
cesses associated with the cancer (e.g., diagnosed, spread, stage), health
care facilities and personnel (e.g., check-up, pharmacist, oncologist, nurse),
medical tests and procedures (e.g., imaging, biopsy, scan, self-exam), can-
cer treatment (e.g., anti-emetic, drug, hysterectomy), physical symptoms
and side-effects (e.g., impotence, sterile, bald), and descriptions of cancer
in the body (e.g., baseball-sized, metastases, carcinoma, DCIS). Three ad-
ditional categories were developed to include all U.S. Food and Drug Ad-
ministration (FDA)-approved drugs, FDA-approved oncology medications,
and complementary and alternative medicines. Comprehensive listings of
FDA-approved drugs and approved oncology medications were obtained
from the FDA web site (http://www.fda.gov). Terms specific to complemen-
tary and alternative medicines used by persons with cancer were obtained
from a comprehensive textbook listing descriptions of known nontraditional
cancer treatments (American Cancer Society, 2000). This process yielded
4547 words in the FDA-approved drugs category (e.g., albamycin, estradiol,
narcan, Zyban), 262 words in the FDA-approved oncology medications cat-
egory (e.g., taxotere, neupogen, fluorouracil, raloxifen), and 894 terms in
the complementary and alternative medicines category (e.g., aromatherapy,
biofeedback, qigong, capsaicin, greasewood). A total of 7670 unique words,
abbreviations, and misspellings of cancer-related terms were retained by
the authors. A general cancer library was obtained by collapsing each of the
categories of cancer-related words into a single cancer information category.
Table I provides an example of LIWC and cancer word categories as applied
to fictional sample messages from each group.

Data Analysis

To compare LIWC categories between groups, word categories were
calculated as mean % of words used across all messages submitted by indi-
vidual participants. Moreover, t tests were used to compare the two groups
on average levels of word use collapsed over the observation period; re-
peated measures analysis of variance was used to perform longitudinal anal-
yses. We also examined the raw number of words used in each category
in order to minimize the potential for certain types of communication to be
diluted when messages were longer (e.g., a lengthy message containing a sec-
tion of strong emotional expression followed by a section of nonemotional
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Table I. LIWC and Cancer Library Word Identification Demonstrated in Fictional Text
Examples Similar to Those Posted in Each of the Internet Discussion Groups

Discussion
group Text example

Breast After10,37 my1,2,4 diagnosis73 and44 lumpectomy60,61, I1,2,4 had38 several treatments76 of10

the9 AC70 and44 taxotere70,71 combination65. Although45 my1,2,4 oncologist74 prescribed76

something1,25 to10 prevent20,24 nausea60,61, the9 onc74 nurse74 forgot to10 give31,32,39

me1,2,4 the9 anti-nausea76 meds76 during37 the9 first11,47,50 two11 treatments76. I1,2,4

became20,22,38 very26 sick77 after10,37 each chemo76. When37 I1,2,4 realized20,22 that45 I1,2,4

was38 supposed25,38 to10 be40 taking46 Zofran70, I1,2,4 felt20,22,27,30,38 much better12,13,47,50,
and44 the9 pills76 were38 easy12,13,15 to10 take39,46 with10,44 no7 side-effects77. I1,2,4 actually

tolerated the9 chemo76 very26 well, but20,23,45 radiation76 was38 challenging12,13,15,47,50

for10 me1,2,4. I1,2,4 felt20,22,27,30,38 helpless12,16,19 against10 the9 fatigue12,16,1960,61,64, I1,2,4

started37,38 gaining77 weight60,63, and44 I1,2,4 was38 just25 too44 tired60,61,64 to10 exercise51,53.

I1,2,4 became20,22,38 very26 depressed12,16,19 for10 a9 while37. Thankfully12,13,14, my1,2,4

husband31,35 was38 very26 supportive12,13, and44 my1,2,4 friends31,34 rallied around10,41

me1,2,4. Without7,10,45 them1,6,31,33 (and44 all26 of10 you1,5,31,33), I’m1,2,4,39 not7 sure12,13,26

I1,2,4 would20,23 have39 survived72! I1,2,4 have39 now37 graduated47,48 from10 poison12,16,18

and44 beams to10 tamoxifen70,71, yoga69, and44 acupuncture69.
Prostate Prostate60,61,62cancer60,61for10 me1,2,4began37,38when37 my1,2,4annual37 physical

exam47,48yielded20,24a9 PSA75 of10 85. I1,2,4elected not7 to10 have39 a9

prostatectomy60,61,62, thinking20,22that45 if10,20,23I1,2,4did38 brachytherapy76 that45 it1

would20,23spare me1,2,4some25 of10 the9 problems I’ve1,2,4heard27,29,31,32,38about10.
I1,2,4haven’t7,39had38 any25 problems that45 some25 of10 you1,5,31,33have39

described20,31,32,38with10,44leaking77 or25,45erectile dysfunction72. Thankfully12,13,14,

my1,2,4bone60,61 scan75 was38 clean51,52,60,65 (no7 metastasis78), and44 my1,2,4 urologist74

has39 put me1,2,4 on10,42 Lupron70,71 and44 Casodex70,71. The9 only thing I1,2,4

worry12,16,17 about10 is39 the9 occasional25,37 hot flash77. The9 experts74 are39

saying27,29,31,32 that45 I’m1,2,4,39 in10,44 remission72, and44 my1,2,4 chances73 are39 good12,13

for10 a9 pretty12,13 normal life72. I1,2,4 can’t7,39 say27,29,31,32 that45 I1,2,4 regret12,16 any25

of10 the9 decisions that45 I1,2,4 made38- but20,23,45 they1,6,31,33 were38 difficult12,16 decisions
to10 make39.

Note. [Italics represents words identified by LIWC; Underline represents words identified by
supplemental cancer libraries] LIWC Word Libraries: 1 = Total Pronouns; 2 = First Person
Singular; 3 = First Person Plural; 4 = Total First Person; 5 = Total Second Person; 6 = Total
Third Person; 7 = Negations; 8 = Assents; 9 = Articles; 10 = Prepositions; 11 = Numbers;
12 = Affective or Emotional Processes; 13 = Positive Emotions; 14 = Positive Feelings; 15 =
Optimism and Energy; 16 = Negative Emotions; 17 = Anxiety or Fear; 18 = Anger; 19 = Sad-
ness or Depression; 20 = Cognitive Processes; 21 = Causation; 22 = Insight; 23 = Discrepancy;
24 = Inhibition; 25 = Tentative; 26 = Certainty; 27 = Sensory and Perceptual Processes; 28 =
Seeing; 29 = Hearing; 30 = Feeling; 31 = Social Processes; 32 = Communication; 33 = Other
References to People; 34 = Friends; 35 = Family; 36 = Humans; 37 = Time; 38 = Past Tense
Verb; 39 = Present Tense Verb; 40 = Future Tense Verb; 41 = Space; 42 = Up; 43 = Down; 44 =
Inclusive; 45 = Exclusive; 46 = Motion; 47 = Occupation; 48 = School; 49 = Job or Work; 50 =
Achievement; 51 = Leisure Activity; 52 = home; 53 = Sports; 54 = Television and Movies;
55 = Music; 56 = Money and Financial Issues; 57 = Metaphysical Issues; 58 = Religion; 59 =
Death and Dying; 60 = Physical States and Function; 61 = Body States and Symptoms;
62 = Sex and Sexuality; 63 = Eating, Drinking, and Dieting; 64 = Sleeping and Dreaming;
65 = Grooming; 66 = Swear Words; 67 = Nonfluencies; 68 = Fillers. Cancer Word Libraries:
69 = Complementary and Alternative Medical Treatments; 70 = All FDA-Approved Drugs;
71 = All FDA-Approved Oncology Drugs; 72 = Treatment Outcome; 73 = Tumor Activity and
Medical Procedures; 74 = Health-Care Practitioners; 75 = Medical Tests and Diagnostics; 76 =
Cancer Treatment; 77 = Physical Symptoms and Side-Effects; 78 = Tumor Characteristics.
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expression could result in a lower percentage of total words related to emo-
tion). The pattern of results was identical when absolute word counts and
the standard outputs of the LIWC (i.e., percentage of words in categories)
were analyzed. Therefore the standard output of LIWC is reported in this ar-
ticle. In analyses demonstrating group differences in use of words contained
within the general cancer library, follow-up analyses to test potential group
differences in use of words found within each of the eight subcategories (i.e.,
outcomes of cancer treatment, disease status and processes, health care fa-
cilities and personnel, medical tests/procedures, cancer treatment, physical
symptoms & side-effects, descriptions of cancer in the body, FDA-approved
drugs, and FDA-approved oncology drugs, and complementary and alterna-
tive treatments) were employed.

RESULTS

Communication Patterns Within Groups

Using a series of t tests, the two cancer discussion groups were compared
across several types of communication patterns (see Table II). The Breast
Cancer List showed more postings per day and more postings per partici-
pant. Among participants who submitted more than one message over the
observed sampling period, Breast Cancer List participants exhibited shorter
time intervals between postings than did prostate cancer list participants.
Additionally, LIWC captured significantly fewer words used by participants
in the Prostate Problems Mailing List, whereas the Cancer Information li-
brary captured significantly fewer words in messages posted to the Breast
Cancer List.

Table II. Characteristics of Communication Within the Discussion Groups

Breast cancer Prostate problems
list n = 325 mailing list n = 162
M SD M SD F-value DF

Number of postings per day 37.9 11.4 6.4 4.1 32.8∗∗∗ 1,59
Number of postings per participant 7.0 8.4 2.4 2.9 46.7∗∗∗ 1,485
Length of posting, in words 180.6 159.3 160.4 156.1 1.75NS 1,484
Interval between postings, in days 6.2 8.4 12.3 11.4 24.2∗∗∗ 1,307
% of words captured by LIWC 77.2 6.1 73.6 7.4 32.9∗∗∗ 1,484

libraries
% of words captured by Cancer 4.8 2.9 8.6 6.0 86.7∗∗∗ 1,484

Information Library

Note. NS = Not a significant difference.
∗∗∗p < 0.0001.
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Group Differences in Use of Emotion-Related Words

In order to evaluate the hypothesis that breast cancer patients would
exhibit higher levels of emotional disclosure than prostate cancer patients,
LIWC categories of words related to positive emotional states, negative emo-
tional states, and all emotional states were compared between the two groups
using t tests. Across the 2 months of the study sample, messages from breast
cancer patients made significantly higher use of words related to emotion,
t(484) = 2.79, p = 0.006. Both subcategories comprising the emotion-related
category were also significantly higher in writing samples from the breast
cancer group, including positive emotion, t (484) = 4.95, p < 0.0001, and
negative emotion, t(484) = 2.79, p = 0.006 (see Fig. 1). Differences between
groups in positive emotions were demonstrated by higher use of words re-
lated to positive feelings, t(484) = 5.17, p < 0.0001, in the breast cancer group.
There were no group differences in use of words related to optimism. Dif-
ferences between groups in use of negative emotion words were manifested
by more frequent expressions of anxiety in the breast cancer group, t(484) =
2.91, p = 0.004. The two groups did not differ significantly in their use of
words related to anger or sadness.

Group Differences in Use of Cognitive Words

Use of words related to cognitive mechanisms was significantly higher
among participants in the Breast Cancer List, t(484) = 2.29, p = 0.023. No

Fig. 1. Mean percentage of words used by category for
each discussion group.
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group differences were observed in subcategories of words related to causa-
tion (p = 0.058) or insight (p = 0.064). Use of words related to social coping
differed significantly between the two groups, with Breast Cancer Discussion
List participants exhibiting higher use of words related to social processes,
t(484) = 5.31, p < 0.0001.

Group Differences in Use of Cancer-Related Words

We then sought to compare the two groups of participants on use of
words related to physical and medical experiences using the LIWC word
category of physical states and functions and the cancer-related word cate-
gories developed for this study. No group differences in use of words con-
tained in the LIWC physical states and functions were detected. However,
strong group differences were identified in the use of words relating to cancer
information, t(484) = 9.31, p < 0.0001. Participants in the Prostate Problems
Mailing List used, on average, nearly twice as many words pertaining to can-
cer information (see Fig. 1). Significant group differences were also observed
for a number of subcategories within the cancer information library. Prostate
cancer patients made higher use of words related to disease status, t(484) =
3.56, p = 0.0004, healthcare facilities and personnel, t (484) = 3.47, p = 0.0006,
medical tests and procedures, t(484) = 7.48, p < 0.0001, cancer treatment, t
(484) = 3.95, p < 0.0001, description of cancer in the body, t(484) = 3.49, p =
0.0005, complementary and alternative treatments, t (484) = 4.85, p < 0.0001,
all FDA-approved drugs, t(484) = 3.25, p = 0.001, and FDA-approved on-
cology medications, t(484) = 2.38, p = 0.018. No group differences were ob-
served for words related to outcomes of treatment or physical symptoms and
side-effects.

Longitudinal Analysis of Word Use

Given the longitudinal nature of the database obtained from the two dis-
cussion groups, we further sought to characterize word use over time among
participants who submitted multiple messages (n = 236 for the Breast Cancer
List; n = 74 for the Prostate Problems Mailing List). Because of the small
number of repeat messages posted by participants in the prostate group,
longitudinal analyses were restricted to two time points. Repeated measures
analysis of variance was employed to test changes over time between the
first and second messages posted by each participant. There were no signifi-
cant effects of Time or the Group × Time interaction for any of the primary
variables analyzed: affect-related words, cognitive-processes, or cancer in-
formation words.
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t tests were used to evaluate the hypothesis that participants who sub-
mitted only one message to a group over the course of the observation period
(n = 88, 27.1%, for the Breast Cancer List, n = 89, 54.9%, for the Prostate
Problems Mailing List) might be doing so primarily for the purpose of receiv-
ing information. Collapsing across groups, participants submitting multiple
postings and those submitting only one posting did not differ in the use of
affect-related words but did exhibit different patterns in the use of words re-
lated to cognitive mechanisms, t(484) = 2.53, p = 0.01, insight, t(484) = 2.12,
p = 0.035, and cancer information t(484) = 3.72, p = 0.0002. Participants
who submitted only one message to the groups used fewer cognitive-related
words (5.6 vs. 6.3%), fewer insight-related words (1.7 vs. 2.0%), and more
words related to cancer information (7.1 vs. 5.5%). Because these partici-
pants could be using the discussion groups for qualitatively different pur-
poses, we then compared patterns of word use among only participants who
had submitted multiple messages to the groups (Breast n = 236, Prostate n =
74). The pattern of results was unchanged: participants in the Breast Cancer
List used a significantly higher proportion of words related to affective and
cognitive processes and a significantly lower proportion of words related to
cancer information.

DISCUSSION

The results of this study reveal significant differences between breast
and prostate cancer patients on several aspects of Internet-based commu-
nication. These findings may reflect known differences in the underlying
psychosocial needs of these patients (Kiss and Meryn, 2001). While breast
and prostate cancer patients are typically first diagnosed within similar age
distributions (Ries et al., 1994) and share some psychosocial concerns (e.g.,
changes in sexuality, side-effects of treatment), there are some notable dif-
ferences. Importantly, patients diagnosed with breast cancer have more well-
defined treatment options than do patients diagnosed with prostate cancer
(Carroll et al., 2001; Winer et al., 2001). As a result, prostate cancer patients
may use the Internet primarily as a means of obtaining information about
treatment options and anticipated outcomes.

Underlying gender differences in emotional expression may also con-
tribute to the observed communication differences between breast and
prostate cancer patients. Taylor et al. (2000) have proposed that when con-
fronting stressful situations, females may be more likely than males to engage
in creating, nurturing, and maintaining social relationships as a means of re-
ducing emotional distress. Several empirical studies lend support to the sup-
position that men are more reluctant than women to discuss their feelings. In
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a study asking men and women to respond to emotionally provocative video
segments, males tended to not use emotional words in describing their expe-
rience (Sells and Martin, 2001). Further, developmental studies of emotional
expression suggest that between early and late adolescence, males tend to
exhibit declining levels of emotional expression, whereas females exhibit
increasing levels of emotional expression (Brody, 1996; Polce et al., 1998).
Additionally, we have shown that college-age males using the Internet to
discuss the experience of cancer in a loved one exhibit greater declines in
emotional expression over time than do females (Owen et al., 2003). Future
studies of gender differences within a mixed-gender diagnostic category (e.g.,
lung cancer) could clarify the contributing effects of psychosocial concerns
and gender.

Our findings also suggest that Internet-based discussion groups differ
in several key respects from expressive writing interventions and existing
adjuvant psychological therapies for cancer patients. Writing samples from
the Internet discussion groups were approximately half the length of writing
samples submitted by subjects across 43 emotion-writing studies (327 words
per sample; Pennebaker et al., 2001). Messages submitted to the breast can-
cer group more closely resembled samples from expressive writing interven-
tions: they submitted an average of seven messages (thus approximating the
total word count of participants in emotional writing conditions, who aver-
age three writing samples), and they exhibited high levels of emotion-based
writing (5.1% of total words, compared to 5.3% in expressive writing groups;
Pennebaker et al., 2001). Neither breast nor prostate cancer patients, how-
ever, exhibited an increase over time in the amount of cognitive processing
expressed in their postings. These results suggest that writing samples from
Internet cancer discussion groups do not show patterns of word use that
have been previously shown to result in improved physical and emotional
outcomes. Finally, while LIWC captured an impressive percentage of the to-
tal number of words used by the online participants, it did not capture many
of the medical and cancer-specific words. Use of cancer-specific libraries
significantly improved word detection in these samples.

The findings of the present study suggest that persons diagnosed with
breast and prostate cancer use Internet discussion groups differently. While
both use these discussion groups to seek and provide emotional and in-
formational support, the relative proportion of written effort allotted to
these types of support differs between the two groups. These results may
be useful for enhancing recruitment strategies and service delivery for adju-
vant psychological treatments, offered online or face-to-face. Prostate can-
cer patients may be more willing to participate in psychological treatment
if the treatment is presented as one that provides information and supports
decision-making processes, whereas treatments that offer support systems
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and private outlets for emotion may be of more interest to patients with
breast cancer. By framing the way treatments are introduced to patients, the
overall impact of psychosocial care could be increased (Owen et al., 2004;
Owen et al., in press-b). Presumably, the goals of psychological treatment will
be similar for both groups of patients—to help patients obtain the informa-
tional, emotional, cognitive, and social resources necessary to successfully
cope with the challenges and changes associated with cancer. Further, the
Smyth (1998) findings that men exhibit greater effect sizes from structured
emotional writing are consistent with our results. If increased emotional
expression and cognitive processing, as measured by LIWC, accurately re-
flect psychological changes that can improve patient outcomes, then prostate
cancer patients who turn to Internet discussion groups may benefit from
preparation, facilitation, or prompting in order to increase rates of emo-
tional expression and cognitive processing of the cancer experience. Group
facilitation could also bolster cognitive processing of the cancer experience
for breast cancer patients over time. In a recent controlled study of gender
differences in online communication, groups of young adult males exhibited
increasing levels of cognitive processing over time when communication was
facilitated by questions and prompts (Owen et al., 2003).

Given the quasiexperimental design of the present study, there are sev-
eral notable limitations of the reported findings. Most importantly, basic
demographic characteristics of participants were not obtained. Thus group
differences in communication may reflect underlying differences in age, edu-
cation level, socioeconomic status, ethnicity, or familiarity with the Internet.
Recent results from a clinical trial of an Internet-based support group for
women with early stage breast cancer suggest that age, socioeconomic sta-
tus, time since diagnosis, treatment status, and disease status are unrelated
to message length, use of affect-related words, or use of words expressing
cognitive mechanisms (Owen et al., 2003). However, greater educational
background is associated with longer messages and higher use of words re-
lated to affect. We were also unable to control for group size and frequency
of posting. Also, observational studies of Internet-based communication do
not allow researchers to determine basic characteristics of participants—
including gender of the participant. Participants in this study were identified
only by the group in which they were submitting messages, and gender was
inferred from their cancer type and by the nature of their remarks. Fur-
ther, it is likely that the use of affective, cognitive, and information-related
words vary with time since diagnosis and stage of treatment or follow-up.
Controlled studies of Internet-based communication, in which key patient
characteristics such as stage of disease and date of diagnosis can be as-
sessed, will be necessary to address use of these categories of words over
time.
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Qualitative analysis of communication in Internet discussion groups re-
veals much about how these forums are currently used by patients and how
online communication may differ from written disclosure or transactional
communication in the context of face-to-face therapeutic interactions. Im-
portantly, when used with medical populations, such as the cancer patients
observed in this study, the capacity of LIWC to classify words used by par-
ticipants is reduced from an average of 83.3% (Pennebaker et al., 2001) to
73–77% classified. Because patients use written communication to seek and
provide information about medical treatments and processes that are not
detected by LIWC, it is important to develop population-specific libraries
that can capture and assess these types of communication. In so doing, we
were able to detect approximately 82% of all words used by participants in
both discussion groups. The development of condition- or disease-specific
libraries may greatly increase the applicability of LIWC for some popula-
tions and allow researchers to employ variables related to language use in
more sophisticated ways to understand the coping efforts and psychological
needs of persons confronting life-threatening diseases.
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