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Abstract

Objectives—Little is known about how positive group interactions develop in online support

groups. Previous research suggests that message content, self-disclosure, and emotional expression

may be central to this process. The purpose of this study was to identify linguistic and qualitative

characteristics of participants' messages that predict how other participants respond in an

asynchronous discussion board for cancer-related distress.

Methods—525 discussion board messages posted by 116 participants in the health-space.net trial

were collected. Linguistic Inquiry and Word Count (2001) was used to identify linguistic markers

of emotional expression and pronoun use. Message topics were identified using qualitative

analysis. Logistic regression and chi-square analyses were used to evaluate whether linguistic

characteristics and message topics predicted receiving a response from other survivors in the

online group.

Results—Messages were more likely to receive a reply if they had higher word count, OR=1.30,

p=.001, or fewer second person pronouns, OR=.923, p=.040. Messages with high levels of

positive emotion were less likely to receive a reply, OR=.94, p=.03. Common message topics

related to self-disclosure (51%), the support group (38.5%), medical experiences (30.9%,), and

experiences with the website (30.1%). Several message topics were associated with greater

likelihood of a reply: self-disclosure (p<.001), medical experiences (p=.01), relationship issues

(p=.05), and introductory posts (p<.01).

Conclusions—Informing participants how to introduce themselves to the group (i.e., detailed

and self-focused messages discussing personal issues such as the effects of illness on life and

relationships) could promote cohesion and enhance overall engagement with Internet-based

support groups or interventions.
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Introduction

Online Cancer Support groups (OSGs) are an effective means of obtaining social support in

an accessible and cost-effective manner [1]. However, OSGs are associated with two major

problems: low engagement with the intervention and high drop out rates [2-4]. Furthermore,

engagement has been shown to mediate treatment outcomes [5-8] and is likely central to

establishing adequate levels of social support through group cohesion. However, little is

known about how communication styles influence social engagement among users.

Identifying mechanisms that contribute to group cohesion, such as linguistic or content-

related features of communications between group members, is essential for designing

efficacious online group interventions.

Delivering treatment online can reduce numerous barriers associated with traditional face-

to-face therapies, including scheduling conflicts and travel requirements, allowing web-

based treatments to reach a larger population. Chronic disease populations, which might be

especially limited by treatment schedules and illness symptoms, benefit in several areas

through participating in online psychosocial interventions. For example, the Comprehensive

Health Enhancement Support System (CHESS) meets the emotional and information needs

of patients coping with cancer [9, 5-6]. Online interventions result in improvements in

depressive symptoms [10, 8] and quality of life [11], as well as increases in perceived social

support and information competence [12]. Other benefits include reduced pain, a trend

toward increased post-traumatic growth [8], and improvements in health status for those

with poor quality of life [13].

Although online support groups can be an efficacious means of attaining support, they are

unlikely to become the gold standard of psychosocial treatment. Despite the greater

accessibility of these treatments, higher drop-out and low rates of engagement among

participants in online interventions pose a serious barrier to treatment [2-4]. For example,

Ruland [14], reported that 71% of participants logged in at least once during the length of

the study, but only 29% of males and 59% of females posted any messages to the site's

discussion board. Similarly, Schultz [15], found that only 29% of all participants who

logged on to an online group posted a message. Within the CHESS support group for breast

cancer, Shaw and Hawkins [5] characterized 54% of their sample as being “inactive

participants” (defined as writing 3 or fewer messages during the study).

Lack of engagement with message-writing components of interventions is of concern

because it interferes with the establishment of group cohesion. Generally, support groups are

intended to create social interconnectedness, which fosters emotional and self-expression

within the group environment. Low emotional suppression is consistently linked with more

positive outcomes across time in group intervention studies [16-17], and the benefit of

emotionally expressive coping is greatest when the social context is perceived as receptive

to the expression [18]. By design, OSGs attempt to create strong group cohesion that
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approximates that which is expected in face-to-face groups. However, online participants

demonstrate lower commitment to the group, which is partially attributed to the online

environment being subject to fewer social incentives to maintain participation than might

typically be experienced in face-to-face groups [19]. As a result, identifying markers of

group cohesion, such as responsiveness to messages among members, is central to

conducting an OSG as intended.

Fortunately, OSGs provide unique opportunities for researchers to track and analyze specific

types of engagement that are more difficult to quantify in face-to-face groups. Given that the

majority of online communication occurs via written text (discussion posts, e-mails, blog

posts, journal posts), investigators can collect rich data on the communication styles of

participants. Messages have been categorized broadly based on overall themes or topics

[20-21], or specifically based on keyword analysis [22]. Many studies have examined

message content using the Linguistic Inquiry Word Count (LIWC) software [23], which was

designed to identify psychologically-relevant keywords used in writing samples. A number

of studies have suggested that emotional expression, particularly the expression of negative

emotions, is associated with better psychological adjustment across time in cancer survivors

[13, 24-25]. Furthermore, LIWC has been used to identify correlates of self-focus, as

measured by the use of first-person pronouns [26], and there is some evidence to suggest

that pronoun use may predict adjustment and success in changing health behaviors across

time [27-28].

Understanding how group cohesion and group processes evolve in OSGs is central to

improving overall levels of engagement with online interventions and ultimately improving

participant distress across time. We suspect that the development of group cohesion in an

OSG is dependent on reciprocal communication between participants. The purpose of the

present study is to evaluate the impact of emotional expression, self-expression, and

message content on responsiveness in an asynchronous discussion board for cancer

survivors. Given that cancer survivors benefit from emotionally expressive coping, and that

these benefits are linked to social receptivity [18], we hypothesized that messages containing

high levels of emotional expression would be more likely to receive a reply from another

participant. Based on previous work on altruism [29], we also anticipated specifically that

negative emotional expression would be associated with responsiveness from peers.

Additionally we hypothesized that greater self-disclosure would be associated with replies

from other participants. Finally, we sought to characterize message topics in introductory

messages posted to the discussion board and to evaluate the relationship between message

topics and subsequent peer responsiveness.

Method

Participants

Survivors were identified from the Loma Linda University Medical Center (LLUMC)

comprehensive cancer registry, which lists all patients with a cancer diagnosis who visited

LLUMC for initial diagnosis, second opinions, or treatment. Potential participants were

mailed letters explaining the details of the study as well as information about how to self-

enroll using the study website. Participants were also recruited from a number of Internet
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sources, including cancer-related Facebook groups, list servs, and other websites for cancer

patients and survivors (Owen et al., in review). Eligible subjects were English-speaking and

had consistent Internet access. In order to identify the effects of the intervention on levels of

clinically significant distress, only, those who met criteria for current significant distress (≥

4 on the Distress Thermometer; [30]) were included. Once enrolled, participants were

randomized to either immediate access to the health-space.net online support group or to a

12-week waitlist control group. The current sample is derived from all participants who

received access to the intervention and included individuals from both groups: those who

were provided with immediate access to the group and those who began using the group

after completing the 12-week waiting period.

Intervention

Data for the present study were derived from a randomized pilot trial of health-space.net,

which is an online social-networking intervention for cancer survivors experiencing

significant distress. Although the health-space.net website included a number of distinct

treatment elements, including a facilitated asynchronous discussion board, a professionally-

facilitated chat, personal pages, and weekly guidance modules, only communications from

the asynchronous discussion board are included in the present study. The discussion board

was the “home” page of the health-space.net intervention and was considered to be the main

communication forum for all group members. Upon beginning the 12-week intervention,

participants gained access to the discussion board and were encouraged to use the board for

communication with peers and facilitators. Facilitators sent each new participant a welcome

message encouraging them to complete a personal profile and to introduce themselves to

other group members on the discussion board.

Procedure

Messages posted by participants to the asynchronous discussion board were selected for

analysis. A MySQL database was used to store the content of each discussion board post

along with other information, such as the type of post (e.g., initial message vs. a reply), the

identity of the author, the time it was posted, and the number of replies the post received.

Measures

Emotional Expression and Personal Self-Expression—A total of 525 discussion

board posts were collected and analyzed using LIWC2001 [31]. LIWC contains a dictionary

of more than 4,000 words and word stems that are each categorized into more than 70 word

libraries, including emotional expression and pronoun use, among others. In analyzing a

target text, LIWC identifies words and word stems from the source text that are contained in

each of the LIWC word libraries and creates a simple count of these words. LIWC provides

output for each source text (in this case, a discussion board message) that includes word

count and the percentage of words that represent each LIWC word library. Only categories

related to emotional expression (i.e., positive and negative emotion) and use of personal

pronouns (i.e., first person, second person, third person, and impersonal pronouns) were

retained for analysis.
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Exploration of topics—All posts were reviewed by the first author in order to identify

topics of expression across participants. A modified version of the Giese-Davis et al. [32]

theme categories were used to code the presence of 10 topics: Group Support, Gratitude,

Death, Medical Issues, Self-Focused Disclosure, Use of the Healthspace Group Website,

Activities outside of the group, Relationships, Information Exchange, and Introduction of the

participant to the Group. Messages were coded such that each topic was identified as either

being present or absent within an individual message. This coding procedure allowed

multiple topics to be identified as present within a single message. As a result, most

messages contained various combinations of topics. A second coder identified topics within

20% of the total messages, and an average kappa of .69 was calculated for all messages

indicating substantial inter-rater agreement [33].

Data Analysis

Responsiveness to messages was defined as having received at least one reply from another

participant. To examine whether linguistic variables predicted whether a message would

receive a reply, logistic regression analyses were used. Responsiveness (present vs. absent)

was regressed onto message length (word count), pronoun use (first person, second person,

and third person), and emotional expression (positive and negative) separately. To identify

whether message topics predict receiving a response from a peer, a 2x2 chi-square was

conducted for each message topic with responsiveness.

Results

Sample

The majority of participants were female (78.6%), middle aged (M = 53.56, SD =10.50),

married (78.6%), and White (83.8 %). Among the 16.2% of participants who were non-

White, participants identified themselves as Black (6.8%), Hispanic (4.3%), Multi-ethnic

(3.4%) or other ethnicity (1.7%). On average, participants had 16.6 years of education (SD =

8.3). A total of 108 participants (93%) reported a single cancer diagnosis, and 7 participants

(6%) reported being diagnosed with two or more cancer types. Of those who reported a

single primary diagnosis, the cancers were breast (41%, n = 44), prostate (14%, n = 15),

colon/rectal (4%, n = 4), gynecologic (10%, n = 11), hematologic (4%, n = 5), melanoma

(4%, n = 4), lungs/bronchus (1%, n = 1), and other (22%, n = 24).

Messages

Original messages (non-replies) averaged a word count of 124.9 words (SD = 143.2). Of the

525 original messages, 161 (30.7%) received at least one reply from a participant. The

number of participant replies received ranged from 0 to 9. On average, original messages

received .51 (SD = 1.1) replies from their peers. Original messages tended to be self-

focused, and they expressed more positive than negative emotions. Relative to the means of

43 studies analyzing LIWC samples [31], messages were relatively brief (124.9 words vs.

353.0 words in normative data), contained higher proportions of positive emotional

expression (3.9% vs. 2.4%) and similar proportions of negative emotional expression (1.7%

vs. 1.6%). Messages also contained similar proportions of first person singular (8.1% vs.

8.5%) and second-person pronouns (1.9% vs. 1.0%; see Table 1).
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Linguistic Predictors of Responsiveness

Longer messages were significantly more likely to receive a reply from a peer than shorter

messages, OR = 1.30 (CI 95% =1.12, 1.51), p = .001. Additionally, messages that had a

greater use of second-person pronouns (e.g., you, your) were less likely to receive a reply

from a peer, OR = .92 (CI 95% = .86 - .99), p = .040. Use of first-person singular pronouns

(e.g., I, me), first person plural pronouns (e.g., we, our, etc.), and third person pronouns

(e.g., they, their, etc.) were not predictive of receiving a subsequent reply from a peer. With

respect to emotional expression, higher use of positive emotion words was associated with a

lower likelihood of receiving a reply (OR=.94 (CI 95% = .88, .96), p =.034). Use of negative

emotion words was not predictive of receiving a peer reply (see Table 2).

Thematic Content of Original Messages

The most common topics were Self-Focused Disclosure (51%, n = 268), Group Support

(38.5%, n = 202), Medical Issues (30.9%, n = 162), posts related to Use of the Healthspace

Group (30.1%, n = 158), Activities outside of the group (16.4%, n = 86), Relationships

(14.6%, n = 77), and posts containing a general Introduction of the participant to the group

(12.2%, n = 64). Less common topics included Gratitude (8.6%, n = 158), Information

Exchange (7.2%, n = 158), and Death (4.0%, n = 158). Descriptions of each topic are

provided in Table 3.

Thematic Predictors of Peer Replies

A chi-square analysis revealed that messages discussing Medical Issues (38.3% received

reply when topic present, 27.3 % received reply when topic absent, χ2 = 6.373, p = .012),

Self-Focused Disclosure (38.1% received reply when topic present, 23.0 % received reply

when topic absent, χ2 = 14.073, p < .001), Relationships (40.3% received reply when topic

present, 29.0% received reply when topic absent, χ2 = 3.906, p = .048), and messages

containing an Introduction to the group were significantly more likely to receive a reply

from peers (46.9% received reply when topic present, 28.4% received reply when topic

absent, χ2 = 9.005, p = .003; see Table 4).

Discussion

The present study is among the first to quantitatively examine communication variables as

they relate to subsequent peer responses on an online cancer discussion board. Overall, three

factors were identified as predictors of responsiveness: greater message length, lower use of

second-person pronouns, and lower use of positive emotion words. This study also provided

a qualitative approach to characterizing communication by identifying common message

topics that were more likely to yield a peer response. Of each topic identified, four topics

significantly predicted receiving at least one peer response: Self-Focused Disclosure,

Medical Issues, Relationships, and Introduction messages.

Messages with higher word count were more likely to receive a response from a peer.

Higher message length likely provides the necessary space for an author to discuss topics

that elicit peer responsiveness. There was considerable overlap between messages with high

word count and message topics that predicted responsiveness. For example, posts that were
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highest in word count included Introduction messages, and Introduction messages often

provided a context for Self-Focused Disclosure through the telling of one's cancer story.

Given that Introduction messages were often a participant's first post to the discussion

board, they tended to be relatively lengthy in order to allow the author to retell their full

cancer story, beginning with initial symptoms and diagnosis, and continuing through the

repercussions of treatment and current health status. Lengthy messages rarely focused on the

group as a whole, or other participants within the group. These findings suggest that

participants are responsive to detailed re-tellings of their peers' experiences, and likely prefer

to respond to messages in which authors are open to sharing details of themselves in order to

connect with the group. It is also likely that longer messages demonstrate greater investment

in the group, which may beget the investment of others.

In a previous study, Shaw and colleagues [26] identified participant use of first-person

pronouns as an indicator of self-focus in written expression. Based on this study, we

expected that messages containing greater proportions of first-person pronouns would be

higher in self-focused expression, making them more likely to receive a reply from a peer.

Although this hypothesis was not supported, our findings suggested that messages placing

greater focus on others (containing greater proportions of second-person pronouns) were less

likely to receive a reply. Messages containing higher proportions of second-person pronouns

revealed a common pattern of communication. Although some of these posts contained a

broad message directed toward the entire group, they often included messages that were

specifically directed to another member of the group by name (e.g., “I hope things get better

for you (less pain and an answer to what is wrong with your stomach- I find myself thinking

of you often and what you are going through”). Although authors may feel a sense of

cohesion with the individual specifically addressed, these messages do not encourage other

participants to add to the discussion by responding. Given that these messages had minimal

responses, it is reasonable to suspect that any responses made by the members mentioned

may have occurred through the private messaging system rather than the discussion board.

Although this type of message may reinforce cohesion among specific pairs of members and

should not necessarily be discouraged, facilitators should be aware of their limited

contributions to furthering discussions and cohesion among the group as a whole.

Our hypothesis that greater use of negative emotion would predict peer responsiveness was

not supported. However, messages with higher positive emotion were less likely to receive a

reply. In other words, group members were more likely to respond to those whose messages

contained less positive emotion overall. This pattern of responses may be best understood

within the context of altruism through social support. Altruism has been cited as a common

therapeutic factor in cancer support groups [29, 34-35], and may be expressed through a

participant's response to peer messages as a means of offering support. As a result,

participants may be less compelled to allocate responses to messages displaying a more

positive tone, which may be perceived as authored by members with adequate coping and

less need for support. As authors reduce the number of positive emotions expressed, a

greater need for support may be perceived, eliciting the altruistic motives of other

participants.
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As mentioned before, there was considerable overlap of topics present in messages.

Although Medical Issues, Relationships, and Introduction messages were independently

associated with peer responsiveness, it was rare that these topics occurred in the absence of

Self-Focused Disclosure. For example, introductory messages consistently told personal

cancer stories that discussed the author's self in the context of their medical and personal

experiences with illness. We suspect that messages containing high levels of Self-focused

disclosure are more likely to elicit greater levels of empathy from readers who resonate with

the personal experiences shared by the author. Consistent with Yalom's Universality

principle [29], readers are likely to establish a connection with the author, which reduces

feelings of being alone. Shared experiences such as those described in messages with a

Medical topic such as diagnoses and treatments, likely provide a commonality that is more

difficult to attain outside of the online group. As a therapeutic factor, Universality may elicit

a desire in readers to return support for authors by providing a personal response. The

Relationship topic might also prompt peer empathy when reflecting difficulties experienced

with family members, friends, or coworkers. These messages may indicate to others that the

author is experiencing inadequate social support outside the group context, causing members

to feel drawn to providing social support.

There are several limitations of the present study. First, it is important to recognize that

cancer survivors in this study had to report significant distress in order to be eligible to

participate. Results may not generalize to OSGs comprised of non-distressed survivors. It

should also be noted that our sample was over-representative of women with breast cancer.

It is possible that group cohesion may have been enhanced by the homogeneity of the group

and results may not generalize as well to more heterogeneous groups. Second, with respect

to our linguistic data, LIWC uses proportions to control for differences in total word count

across messages. Depending on the length of a message, using proportions may under or

overestimate the amount of expression specific to each variable. For example, in the two-

word message “ I'm sad,” the proportion of negative emotion words is 50% and is equivalent

to a 1000-word message containing 500 negative emotion words. Third, it is worth noting

that in many online communities, levels of engagement vary across participants, such that a

smaller community of active participants (i.e., a “core”) forms within the larger number of

enrolled participants. As a result, the messages used are representative of communication

among individuals who had higher than average engagement. Therefore, findings may be

more informative on how to improve engagement and group cohesion among individuals

that are at least minimally engaged with the intervention, but less informative on how to

improve engagement overall.

Identifying linguistic and qualitative characteristics that predict peer responses in an OSG is

a crucial step in understanding and ameliorating the issue of low engagement that plagues

many Internet-based interventions. Based on the findings of this study, facilitators can

promote engagement among participants by designing prompts that encourage self-focused

disclosure related to cancer, treatment, and/or the impact of cancer on life and relationships.

Encouraging participants to take time to write longer, more detailed messages that express

specific personal experiences and communicate openly about concerns or challenges are

more likely to be met with altruistic and empathic responses that enhance group cohesion
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among members. For example, structured guidance exercises or suggestions could be used

to assist participants with writing their first posts to a discussion board. While participants

may begin to address other members individually as the group evolves, facilitators should

take into account that messages directed towards individuals are less likely to receive public

responses, and are therefore limited in their contribution to furthering group cohesion. In

turn, maintaining adequate cohesion among the group may establish a sense of emotional

receptivity, reciprocity, and social support that has the potential to improve the overall

efficacy of OSGs.
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Table 1
Linguistic characteristics of original messages posted to the health-space discussion board

LIWC Category Proportion of words used

Mean SD Range

Positive emotion .039 .053 0-1

Negative emotion .017 .023 0-.33

First person singular .086 .044 0-.22

First person plural .007 .015 0-.14

Second person .018 .031 0-.25

Third person .010 .016 0-.08

Note. N = 525 original messages; average word count per message was 125, SD =143.2.

Psychooncology. Author manuscript; available in PMC 2015 July 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Lewallen et al. Page 13

T
ab

le
 2

L
in

gu
is

ti
c 

pr
ed

ic
to

rs
 o

f 
pe

er
 r

es
po

ns
iv

en
es

s

O
R

95
%

 C
I

B
W

al
d 

te
st

p

W
or

d 
co

un
t

1.
30

**
1.

1-
1.

5
.2

63
12

.0
27

.0
01

Fi
rs

t-
pe

rs
on

 s
in

gu
la

r 
pr

on
ou

ns
1.

03
1.

0-
1.

1
.0

26
1.

24
9

.2
64

Fi
rs

t-
pe

rs
on

 p
lu

ra
l p

ro
no

un
s

1.
02

1.
0-

1.
1

.0
21

.1
25

.7
23

Se
co

nd
-p

er
so

n 
pr

on
ou

ns
.9

2*
0.

9-
1.

0
-.

08
6

5.
44

6
.0

20

T
hi

rd
-p

er
so

n 
pr

on
ou

ns
1.

05
1.

0-
1.

2
.0

45
.5

31
.4

66

Po
si

tiv
e 

em
ot

io
n

.9
4*

0.
9-

1.
0

-.
06

5
4.

53
6

.0
33

N
eg

at
iv

e 
em

ot
io

n
1.

01
1.

0-
1.

1
.0

12
.0

99
.7

53

N
ot

e.
 L

og
is

tic
 r

eg
re

ss
io

n 
m

od
el

s 
pr

ed
ic

te
d 

pe
er

 r
es

po
ns

iv
en

es
s 

(a
t l

ea
st

 o
ne

 r
ep

ly
 to

 o
ri

gi
na

l m
es

sa
ge

) 
or

 la
ck

 o
f 

pe
er

 r
es

po
ns

iv
en

es
s 

(n
o 

re
pl

ie
s 

to
 o

ri
gi

na
l m

es
sa

ge
s)

Psychooncology. Author manuscript; available in PMC 2015 July 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Lewallen et al. Page 14

Table 3
Definitions of identified topics

Topic Definition of Topic

Self-focused disclosure Discussed the author's emotional state, physical health, frustration due to illness-related symptoms, and personal
stories regarding their diagnosis and treatment.

Group Support Addressed specific group members, facilitators, or the group in general. Messages typically offered support to others
rather than seeking support from the group.

Medical Issues Described medical exams, treatments, issues related to medical staff, or concerns related to medical costs and health
insurance.

Use of the Website Described a participant's use of the website, such as plans to attend chat sessions or requests for information about
how to use the site.

Outside Activities Described activities unrelated to the online group, such as recreational experiences, work activities, or cancer-related
fundraising.

Relationships Discussed issues communicating cancer-related experiences with others, and the impact of diagnosis and treatment
on friends and family.

Introduction Introduced new participants to the group and typically discussed diagnosis, treatment, and impact of cancer on life in
general.

Gratitude Included expressions of gratitude or thankfulness.

Information Exchange Requested information from others or attempted to share advice with others.

Death Typically contained references to the death of a family member, friend, or group member. References to the author's
own death were included but rare.
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