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A B S T R A C T

Purpose
Internet support group (ISG) members benefit from receiving social support and, according to the
helper therapy principle, by providing support to others. To test the mental health benefits of
providing support to others, this trial compared the efficacy of a standard ISG (S-ISG) and an
enhanced prosocial ISG (P-ISG).

Methods
A two-armed randomized controlled trial with 1-month pretest and post-test assessments was
conducted with women (N � 184) diagnosed in the past 36 months with nonmetastatic breast
cancer who reported elevated anxiety or depression. Women were randomly assigned to either
the S-ISG or P-ISG condition. Both conditions included six professionally facilitated live chat
sessions (90-minute weekly sessions) and access to an asynchronous discussion board; P-ISG
also included structured opportunities to help and encourage others.

Results
Relative to the S-ISG, participants in the P-ISG condition exhibited more supportive behaviors
(emotional, informational, and companionate support), posted more messages that were other-
focused and fewer that were self-focused, and expressed less negative emotion (P � .05).
Relative to the S-ISG, participants in the P-ISG condition had a higher level of depression and
anxiety symptoms after the intervention (P � .05).

Conclusion
Despite the successful manipulation of supportive behaviors, the P-ISG did not produce better
mental health outcomes in distressed survivors of breast cancer relative to an S-ISG. The prosocial
manipulation may have inadvertently constrained women from expressing their needs openly, and
thus, they may not have had their needs fully met in the group. Helping others may not be
beneficial as a treatment for distressed survivors of breast cancer.

J Clin Oncol 32:4081-4086. © 2014 by American Society of Clinical Oncology

INTRODUCTION

Information and emotional support are associated
with positive psychological adjustment in patients
with breast cancer,1 but access to support is not
universal.2 Internet support groups (ISGs) can in-
crease access to psychosocial support, yet trials of
cancer ISGs have yielded mixed results.3 Thus, there
is a need to enhance the effectiveness of cancer ISGs
to better serve patients. Cancer ISGs provide the
benefit of access to support, but also provide oppor-
tunities to give support to others. The helper therapy
principle4 asserts that helping others can enhance
psychological and physical health in the helper.5

Theorists speculate that helping others may be a

mechanism through which cancer support groups
improve patient outcomes.6,7 On the basis of this
theory, we hypothesized that an ISG that boosts op-
portunities for helping might be more effective at
reducing distress symptoms than a standard ISG
(S-ISG) that emphasizes support seeking through
the expression of personal experiences and feelings.

Psychological distress is highly prevalent in pa-
tients with breast cancer.8,9 In a 5-year study of
women with early-stage breast cancer, nearly half
had depression, anxiety, or both 1 year after diagno-
sis, and 25% experienced depression and/or anxiety
in the second, third, and fourth years.10 Managing
distress is important in its own right, but it may be
warranted for clinical reasons, too. Elevated distress
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in patients with cancer is associated with poorer quality of life, treat-
ment adherence, surveillance, and self-care.8,9,11,12

Evidence on the efficacy of psychosocial interventions designed
to reduce distress is growing.13-15 However, interventions that require
one-on-one or face-to-face contact are costly and may not appeal to
everyone, particularly those constrained by time, money, or mobil-
ity.16 Because ISGs are administered over the Internet, they are a
relatively low-cost, low-stigma, and accessible mode of intervention.

Breast cancer ISGs are popular,17,18 but evidence on their efficacy
is mixed.3 One randomized trial19 and one uncontrolled trial20

showed significant reductions in depression symptoms among pa-
tients with breast cancer participating in facilitated ISGs. Trials with-
out a facilitator have shown less positive results. For example, a
comparison of women randomly assigned to a nonfacilitated breast
cancer ISG or to an Internet-based education control group revealed
no group differences in distress.21 The mixed findings in this field
warrant more research.

To our knowledge, this is the first trial to test the psychological
benefits of increasing helping behaviors in cancer ISGs. We hypothe-
sized that relative to patients assigned to an S-ISG, those assigned to a
prosocial ISG (P-ISG) would have lower depression and anxiety after
intervention. We predicted that P-ISG participants would exhibit
more supportive behaviors than S-ISG participants. We also predicted
that because the P-ISGs emphasized helping others, whereas the
S-ISGs emphasized self-expression and self-help, the P-ISG group
would use more other-focused language, less negative emotion, and
more positive emotion. Observational studies suggest that would-be
supporters of patients with cancer will often suppress negative
thoughts and feelings.22 Finally, we predicted that the acceptability of
the two interventions would be equivalent, as indicated by ratings of
the intervention helpfulness and participation levels.

METHODS

Study Population

The sampling frame was generated in conjunction with a State Cancer
Tumor Registry, targeting women meeting age and diagnostic criteria.
Advance letters were sent to random women on the registry list. Respon-
dents were screened for eligibility and consented via phone. Eligibility
inclusion criteria included the following: stage I or II breast cancer in past
36 months; age 21 to 65 years; Internet access; fluency in English; and
distressed (scoring above normal [� 8] for levels of depression or anxiety
on the Hospital Anxiety and Depression Scale [HADS]).23 The study was
conducted between 2011 and 2012.

Procedures

A two-group, randomized controlled trial design with 1-month pretest
and post-test measures was used. Temple University’s Institutional Review
Board approved the protocol. Data were collected via structured telephone
interviews by researchers who were blind to condition. Because age relates to
Internet use24 and distress in patients with cancer,25 age-stratified permuted
block random assignment (� v � 51 years) was used. The Stata 13.1 (STATA
Corp, College Station, TX) random number generator was used to create
random sequence. Allocations were recorded on paper sealed in opaque enve-
lopes controlled by the project director. Participants who completed a baseline
interview were referred to the project director, who opened the next random-
ization envelope, added the participant to the allocated group roster, and
e-mailed the roster to the facilitator. The project director e-mailed participants
an ISG user’s guide, a chat schedule, and a handout of tips on getting support
in an ISG. Groups varied from 14 to 17 members (median, 15 members).
Twelve groups were run, half S-ISG and half P-ISG.

There were two facilitators per condition. Postintervention debriefing
interviews confirmed that facilitators were blind to study hypotheses. Facilita-
tors managed operations and participation. These graduate-level health pro-
fessionals had � 10 years experience running ISGs. Trained researchers used
checklists to review each weekly chat transcript to code facilitators’ treatment
fidelity on eight intervention components. Co-investigators, both PhD-level
clinical psychologists with experience supervising ISGs, conducted weekly
online facilitator supervision.

Interventions

Interventions were manualized and shared many features. In both con-
ditions, groups had weekly, 90-minute live (synchronous) chats for 6 weeks.
The facilitator introduced chat topics, which included the following: pain,
fatigue, and lymphedema; self-esteem and body image; problems in physical
activities; intimacy and sexuality; depression, anxiety, and recurrence fear; and
health challenges (eg, diet, exercise, surveillance). Chat transcripts were posted
within 24 hours so participants could review the sessions. The discussion
board was always available for asynchronous text communication.

S-ISG intervention. The S-ISG condition was based on empirically vali-
dated facilitated ISGs,19,20 which emphasized the exchange of information and
emotional support between peers, normalization of experiences, and promo-
tion of skills and confidence to effect positive life changes. In addition, as a
control for the helpful blog activity in the P-ISG condition (see next para-
graph), participants were asked to select one chat topic to write about in a
private journal as a way to organize their thoughts and feelings. As an attention
control for the e-card outreach activity in the P-ISG condition (see next
paragraph), participants received a breast cancer informational flyer.

P-ISG intervention. The P-ISG intervention included all elements of the
S-ISG but with critical additions. Participants received written tips on how to
recognize and respond to others’ needs for support online. They received
weekly e-mails describing chat topics (eg, fatigue) along with instructions to
prepare one to two sentences on how their experiences with the chat topic
might help others to cope. The facilitator promoted helping by doing the
following: highlighting group members’ requests for support; encouraging
helping behaviors; and praising helping behaviors. Participants also were asked
to post to the discussion board a helpful blog on any chat topic. They could
offer information and advice or simply share their experience as a way to
normalize others’ experience. Finally, the P-ISG promoted helping through a
breast cancer awareness outreach activity that required sending a mammo-
gram e-card developed by the Centers for Disease Control and Prevention to
women friends.

Measures

At each assessment, distress was measured using the HADS measure of
anxiety and depression, which has been validated with breast cancer popula-
tions.26 The HADS provides continuous measures of symptoms of depression
(seven items; � � .83) and anxiety (seven items; � � .83).

At follow-up assessment, perceived helpfulness of the interventions was
assessed using nine face-valid questions with 5-point Likert-type scales (1 �
not at all to 5 � very much), with three items on helpfulness of received
support (� � .91), three items on helpfulness of being able to provide support
(� � .91), and three items on helpfulness of hearing other women’s experi-
ences (� � .91).

As a manipulation check, research assistants used chat and discussion
board transcripts to code the following three types of support behaviors:
emotional support, informational support, and companionate support. The
coding scheme was based on Bambina’s Support OnLine coding scheme.27

Number of posts of each support type and a summary score of total supportive
posts were calculated. Coders were kept blind to condition by removing
facilitator comments. Randolph’s28 free marginal multirater � was used to
calculate inter-rater reliability in coding support categories (emotional, infor-
mational, companionship; � � .82). Finally, the Linguistic Inquiry and Word
Count29 text analysis program was used to count the total number of words
expressed, the number of negative and positive emotion words expressed, and
the number of times first-person (eg, I, me) and second-person (eg, you,
you’ll) personal pronouns were expressed in chat or the discussion board.
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Measures of potential control variables included baseline self-reported
demographic and medical background variables, comorbid health condi-
tions,30 perceived social support (� � .93),31 and received formal (eg, coun-
seling) and informal (eg, other support groups) psychosocial intervention.

Symptoms of depression and anxiety were the primary and secondary
outcomes, respectively. Study sample size was determined for the primary
outcome. We assumed an effect size of at least d � 0.41 (75% of effect size
reported in a previous trial using a waitlist control group and depression
symptoms as an outcome19), pre-post correlations of at least 0.5, and intraclass
correlation coefficients within group of 0.02 (six groups per condition, ap-
proximately 15 participants per group). Thus, a sample size of 180 participants
(90 participants per condition) would yield an effective sample size of 140,
sufficient to detect an effect size of at least d � 0.41, with power � .8 and � �
.05. Minimum detectable effects for other outcomes based on this fixed sample
size range between d � 0.34 and d � 0.46 for pre-post correlations of 0.7 and
0.3, respectively.

Data Analysis

Descriptive statistics included estimation of means and standard devia-
tions for continuous variables and frequencies/cross-tabulations for categori-
cal variables. Randomly assigned groups were compared on baseline variables
using t tests (continuous variables) and �2 tests (categorical variables). Associ-
ations were examined using Pearson’s product moment correlations. Out-
come analyses used multiple imputations (MIs) to account for missing data.32

Baseline values of response variables, group membership (ie, group 1 to 12),
experimental condition, and variables associated with probability of missing
response variables (partnered status, education, and age) were included as
covariates in models or used to generate 20 multiple imputations based on the
highest fraction of missing information, which was � .20 for all model param-
eters. Results across imputations were combined using Rubin’s33 rules for MI
inference. The primary study hypothesis was tested via a mixed-effects regres-
sion framework under an intent-to-treat framework. Models were adjusted for
baseline symptoms, treatment condition, and perceived social support, with
group membership treated as a random effect. Neither baseline � treatment

interaction nor group membership effects were significant, and thus, results
from two ordinary least squares regression models were reported for depres-
sion (primary outcome) and anxiety symptoms (secondary outcome). Analy-
ses were performed using Stata 13.1 (STATA Corp). We set the level of
significance at �� .05 and used the Benjamini-Hochberg34 false discovery rate
correction for multiple comparisons (corrected probabilities � .028 for both
depression and anxiety symptoms).

RESULTS

Sample Characteristics

Of the 669 women assessed for eligibility, 66% were ineligible,
7% refused participation, and 28% were randomly assigned after
baseline assessment (Fig 1). Of the 184 women randomly assigned,
87% received the allocated intervention and 87% completed the
follow-up assessment.

Table 1 lists the baseline sample characteristics. There were no
statistically significant (all P � .05) differences between intervention
conditions on any variables (Table 1), with the once exception that the
P-ISG condition had significantly higher perceived social support
than the S-ISG condition. Further, perceived social support was in-
versely correlated with depression symptoms before (r � �0.49, P �
.001) and after intervention (r � �0.43, P � .001) and with anxious
symptoms before (r � �0.20, P � .006) and after intervention (r �
�0.25, P � .002). Thus, baseline perceived social support was statisti-
cally controlled in inferential analyses. Baseline variables in Table 1 did
not differ significantly (all P � .05) between participants who were lost
to follow-up (n � 23) and participants who completed the postinter-
vention assessment (n � 160).

Assessed for eligibility
(N = 669)

Randomized
(n = 184)

)69 = n( GSI-S ot detacollA
  Received allocated intervention (n = 83)
  Did not receive allocated intervention (n = 13)

)5 = n( tcilfnoc eludehcS    
    Illness/death in family (n = 1)
    Technology access problems (n = 2)

)4 = n( pu-wollof ot tsoL    
    Inadvertently accessed P-ISG Web site (n = 1)

)88 = n( GSI-P ot detacollA
  Received allocated intervention (n = 77)
  Did not receive allocated intervention (n = 11)

)4 = n( tcilfnoc eludehcS    
    Illness/death in family (n = 3)
    Technology access problems (n = 1)

)3 = n( pu-wollof ot tsoL    

1-month follow-up assessment
)28 = n( detelpmoC  

  Imputed for analysis (n = 13)
)59 = n( dezylanA

  Excluded from analysis  (n = 1)*

1-month follow-up assessment
)87 = n( detelpmoC  

  Imputed for analysis (n = 10)
)88 = n( dezylanA

)584 = n( dedulcxE
)044 = n( elbigilenI  

    Below distress cutoff (n = 268)
    Schedule conflict (n = 97)
    Failed medical criteria (n = 44)
    No e-mail/Internet (n = 31)

)54 = n( desufeR  

Fig 1. CONSORT diagram of participant
flow. (*) One person inadvertently ac-
cessed the wrong Internet support group
because of a password typographical error
and was excluded from analysis. P-ISG,
prosocial Internet support group; S-ISG,
standard Internet support group.
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Treatment Fidelity and Manipulation Checks

The mean level of facilitators’ adherence to protocol was high
in the S-ISG (mean, 95% adherent; standard deviation, 3.01) and
P-ISG (mean, 97% adherent; standard deviation, 2.07) conditions.
As shown in Table 2, chat attendance (P � .99) and discussion
board participation (P � .06) did not differ significantly across
condition. The number of posts in chat did not differ significantly
across conditions (P � .54), whereas the number of discussion
board posts was significantly higher in the P-ISG condition (P �
.004). The total number of posts did not differ between conditions
(P � .68), but the total number of words posted was significantly
higher in the P-ISG condition (P � .047).

Because P-ISG members tended to post more than S-ISG mem-
bers, total number of posts was covaried in analyses of helping behav-
iors. As shown in Table 2, women in the P-ISG condition posted more
messages that provided emotional support (P � .036) and compan-
ionate support (P � .007). The number of posts providing informa-
tional support was also higher in the P-ISG condition than in the

S-ISG condition, but the difference was not significant (P � .09). The
number of supportive posts of all kinds was significantly higher in the
P-ISG condition than in the S-ISG condition (P � .006).

Because P-ISG members wrote more words than S-ISG mem-
bers, overall number of words was covaried in analyses of linguistic
behaviors. As shown in Table 2, women in the P-ISG condition
used fewer self-referencing, first-person pronouns (P � .002) and
more other-referencing, second-person pronouns (P � .005). The
number of negative emotion words was lower in the P-ISG condi-
tion (P � 002). The number of positive emotion words was higher
in the P-ISG condition, but the between-group difference was not
significant (P � .08).

Table 2 also shows that the perceived helpfulness of interven-
tion elements did not vary significantly by condition. The average
helpfulness score of the different components was approximately 4
(quite a bit).

Outcome Analyses

Intent-to-treat results for depression and anxiety symptoms are
listed in Table 3. All covariates were significantly related to postinter-
vention symptoms. Baseline symptoms were positively related to

Table 1. Baseline Demographics and Clinical Characteristics of Sample

Demographic or Clinical
Characteristic

S-ISG Group
(n � 95)

P-ISG Group
(n � 88)

P
No. of

Participants %�

No. of
Participants %�

Age in years .39
Mean 52.73 51.75
SD 6.95 8.44

White 91 52.3 83 47.2 .65
Educational attainment

High school graduate 50 27.3 43 23.5 .61
College graduate 45 24.6 45 24.6

Employed part or full time 66 52.4 60 47.6 .85
Married/in marital-like relation 83 53.2 73 46.8 .40
Stage of cancer

I 55 54.5 46 45.5 .45
II 40 48.8 42 51.2

Months since diagnosis .19
Mean 24.41 23.00
SD 6.90 7.62

Surgical treatment 91 52.3 83 47.7 .65
Chemotherapy treatment 66 55.5 53 44.5 .19
Radiotherapy treatment 61 48.8 64 51.2 .22
Hormonal treatment 72 52.2 66 47.8 .90
Comorbid conditions, No. .67

Mean 2.01 1.95
SD 1.53 1.58

Perceived social support .047
Mean 39.36 41.16
SD 6.52 5.59

Receiving psychosocial care
outside of trial 27 47.4 30 52.6 .41

Depression symptoms .33
Mean 7.20 6.64
SD 3.85 3.80

Anxiety symptoms .23
Mean 10.12 10.68
SD 3.02 3.31

Abbreviations: P-ISG, prosocial Internet support group; SD, standard devia-
tion; S-ISG, standard Internet support group.

�Percentages are rounded to nearest tenth.

Table 2. Internet Support Group Ratings and Behaviors by Condition

Variable

S-ISG Group
(n � 95)

P-ISG Group
(n � 88)

PMean SE Mean SE

Attendance/participation
No. of chats attended (6

maximum) 3.92 0.21 3.92 0.22 .99
No. of weeks discussion board

used 2.18 0.20 2.73 0.21 .06
Rating of helpfulness of groups�

Receiving support from others 4.14 0.11 3.94 0.14 .13
Giving support to others 3.96 0.12 4.06 0.11 .47
Hearing others’ experiences 4.18 0.12 4.11 0.12 .72

General posting behaviors†
Chat room posts, No. 129.84 11.54 119.56 11.89 .54
Discussion board posts, No. 4.65 0.62 7.91 0.96 .004
Total No. of posts 134.49 11.86 127.47 12.44 .68
Word count from all posts, No. 2,258.04 189.16 2,892.85 258.69 .047

Helping behaviors, No. of posts‡
Emotional support 32.09 2.03 38.25 2.10 .04
Companionate support 20.927 1.43 26.54 1.49 .007
Informational support 8.89 0.92 11.13 0.96 .09
Total supportive posts 61.90 3.52 74.41 3.66 .006

Linguistic behaviors, No. of words§
First person pronouns 226.02 4.14 206.87 4.31 .002
Second person pronouns 43.80 1.90 51.60 1.97 .005
Negative emotion 61.77 1.41 55.47 1.46 .002
Positive emotion 110.59 2.67 117.42 2.76 .08

Abbreviations: P-ISG, prosocial Internet support group; S-ISG, standard
Internet support group.

�Because of sample attrition at the follow-up, sample sizes were 74 and 72
for the S-ISG and P-ISG groups, respectively.
†Counts of individual posts. Total posts are summed across chat room and

discussion board.
‡Counts of individual posts in each type of support/help category observed in

the chat room and discussion board transcripts. Mean helping behaviors are
adjusted for total number of posts.
§Number of words in each linguistic category observed in chat room and

discussion board transcripts. Mean linguistic behaviors are adjusted for total
number of words posted.
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postintervention symptoms, whereas baseline level of social support
was inversely related to level of postintervention symptoms (all P �
.05). There was a significant effect of condition on postintervention
symptoms, controlling for baseline symptoms and perceived social
support (all P� .05). However, the effects were opposite of prediction;
the S-ISG condition was associated with lower symptoms of depres-
sion and anxiety (a little more than 1 unit less) than the P-ISG condi-
tion. Sensitivity analyses showed that regression analyses using listwise
deletion and last observation carried forward produced results similar
to those using MI to address missing data (Appendix, online only).35

DISCUSSION

The goal of this trial was to evaluate the relative efficacy of an S-ISG
compared with a novel P-ISG for improving the mental health of
distressed women treated for breast cancer. Both interventions were
acceptable based on participation levels and subjective helpfulness
ratings. Relative to the standard intervention, the prosocial interven-
tion increased helping behaviors and communication that was more
other-focused and had less negative emotional content. Despite suc-
cessfully increasing helping, the prosocial intervention resulted in
poorer psychological outcomes than the standard intervention.

Consistent with prior research,19,20 the findings from this study
suggest that professionally facilitated ISGs may be beneficial to wom-
en’s mental health. However, the findings fail to support the theory
that helping others is effective at promoting mental health. There is
only one published study,36 to our knowledge, that has experimentally
tested the benefits of helping in a cancer population. In that study,
patients who underwent hematopoietic stem-cell transplantation
were randomly assigned to one of the following four writing condi-
tions: peer helping (sharing experiences in writing to help others
prepare for transplantation), expressive writing (expressing thoughts
and feelings about transplantation in writing), expressive helping
(combination of peer helping and expressive writing), or neutral writ-
ing (writing a factual account of transplantation). There were no main
effects of condition on distress. Subgroup analyses showed that among
participants with elevated survivorship problems, expressive helping
reduced distress relative to peer helping and neutral writing. The
expressive helping condition is similar to our prosocial condition,
which includes both opportunities for expressing feelings and helping
others. However, in the expressive helping condition, the expression
of emotions was private, whereas in the prosocial condition, the ex-
pression of emotions was in a group forum. Thus, unlike participants

in the prosocial condition, those in the expressive helping condition
did not need to worry that expressing their negative emotions might
adversely affect others.

For women in this trial, the opportunity to participate in a sup-
port group may have been a unique chance to talk freely with empathic
others without having to worry about rejection or burdening others.37

However, adding a prosocial emphasis to the ISG may have inadver-
tently raised participants’ concerns about burdening others with their
problems. Patients with cancer can sometimes feel constrained in
talking about their cancer-related concerns and fears because they do
not want to upset others.2,38 Similar social constraints may arise in a
breast cancer support group. In trying to be supportive toward others
in the prosocial intervention, women may have felt a need to suppress
their own negative feelings and increase their expression of positive
feelings. The linguistic analyses of negative and positive emotion are
consistent with this interpretation.

The present results do not confirm the widely held assump-
tion6,7,39 that helping others is a key mechanism through which sup-
port groups improve psychological outcomes. More generally, the
results fail to support the helper therapy principle. Many past studies
of the helper therapy principle have used cross-sectional correlational
data and rarely have included clinical populations.5 It is possible that
some reported associations between helping behaviors and health
reflect a reverse or spurious causal relation. It is also possible that
helping others is only beneficial when it is not a burden40 or does not
interfere with other therapeutic processes.

Several study limitations are noteworthy. First, the lack of a
usual-care control group prevents us from estimating the amount of
symptom improvement that is attributable to natural recovery. Sec-
ond, the reliance on self-report data for the primary outcomes is a
limitation, but keeping assessors blind to condition and assigning
interventionists to one intervention condition minimized self-report
bias as a result of experimental artifacts. To further control for bias,
interventionists and participants were not told the study hypotheses.
Finally, the focus on distressed patients treated for nonmetastatic
breast cancer limits the generalizability of the findings.

In conclusion, the results of this trial do not support the hypoth-
esis that boosting prosocial elements of a facilitated S-ISG will improve
psychological outcomes in distressed survivors of breast cancer. In-
deed, adding a prosocial emphasis may impede emotional recovery
and constrain women’s expression of their feelings, particularly
negative emotions. The data suggest that the S-ISG conveyed some

Table 3. Results of Intent-To-Treat Analyses of Intervention Effects on Continuous Depression and Anxiety Symptoms Using Linear Regression (N � 183)

Variable

Depression Symptoms at Follow-Up Anxiety Symptoms at Follow-Up

B� 95% CI P B� 95% CI P

Baseline symptoms† 0.65 0.48 to 0.83 .001 0.62 0.45 to 0.80 .001
Perceived support �0.10 �0.19 to �0.02 .022 �0.12 �0.22 to �0.03 .012
Condition‡ 1.11 0.12 to 2.11 .028 1.28 0.16 to 2.41 .025
Constant 5.08 0.85 to 9.30 .019 6.26 1.95 to 10.57 .005

�Unstandardized coefficients.
†Level of baseline anxiety symptoms was covaried in analyses when anxiety symptoms were the outcome, whereas level of baseline depressive symptoms was

covaried in analyses when depressive symptoms were the outcome.
‡Condition: standard Internet support group � 0, prosocial Internet support group � 1.
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psychological benefits to participants, but the extent of benefit is
difficult to determine without a usual-care control group.
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Appendix

Appendix Tables A1 to A3 list descriptive data on outcome variables using various approaches to addressing missing data at
follow-up, including listwise deletion of any patients missing at follow-up (Appendix Table A1), replacement of missing data at follow-up
with values of variables at baseline (Appendix Table A2), and multiple imputation procedures (Appendix Table A3). Appendix Tables A4
and A5 list the results of linear regression analyses performed on outcomes using either listwise deletion of patients with missing data at
follow-up or replacement of missing data at follow-up with values of variables at baseline, respectively. The results in Appendix Tables A4
and A5 are highly consistent with the results reported in the article (Table 3) using multiple imputation procedures to replace missing data
on outcomes at follow-up.

Table A1. Descriptive Data on Continuous Outcome Measures by Group and Time With No Replacement of Missing Data at Follow-Up (listwise deletion)

Variable

S-ISG Group P-ISG Group

Mean SD Mean SD

Baseline depression symptoms� 7.20 3.85 6.64 3.80
Follow-up depression symptoms† 5.77 4.34 6.13 4.21
Baseline anxiety symptoms� 10.12 3.02 10.68 3.31
Follow-up anxiety symptoms† 7.74 4.14 9.18 4.26

Abbreviations: P-ISG, prosocial Internet support group; SD, standard deviation; S-ISG, standard Internet support group.
�N � 183 at pretest (S-ISG, n � 95; P-ISG, n � 88).
†n � 160 at posttest (S-ISG, n � 82; P-ISG, n � 78).

Table A2. Descriptive Data on Continuous Outcome Measures by Group and Time Using Baseline Values of Outcomes to Replace Missing Data Values at
Follow-Up (last observation carried forward; N � 183)

Variable

S-ISG Group (n � 95) P-ISG Group (n � 88)

Mean SD Mean SD

Baseline depression symptoms 7.20 3.85 6.64 3.80
Follow-up depression symptoms 5.85 4.08 6.38 4.26
Baseline anxiety symptoms 10.12 3.02 10.68 3.31
Follow-up anxiety symptoms 8.11 4.01 9.50 4.28

Abbreviations: P-ISG, prosocial Internet support group; SD, standard deviation; S-ISG, standard Internet support group.

Table A3. Descriptive Data on Continuous Outcome Measures by Group and Time Using Multiple Imputation Procedures to Replace Missing Outcome Data at
Follow-Up (N � 183)

Variable

S-ISG Group (n � 95) P-ISG Group (n � 88)

Mean SD Mean SD

Baseline depression symptoms 7.20 3.83 6.65 3.78
Follow-up depression symptoms 5.71 4.48 6.27 4.36
Baseline anxiety symptoms 10.12 3.00 10.68 3.31
Follow-up anxiety symptoms 7.77 4.33 9.19 4.38

Abbreviations: P-ISG, prosocial Internet support group; SD, standard deviation; S-ISG, standard Internet support group.
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Table A4. Results of Analyses of Intervention Effects on Continuous Depression and Anxiety Symptoms Using Linear Regression and Listwise Deletion of Data
From Participants Missing at Follow-Up (n � 160)

Variable

Depression Symptoms at Follow-Up Anxiety Symptoms at Follow-Up

B� 95% CI P B� 95% CI P

Baseline symptom† 0.65 0.48 to 0.83 .001 0.63 0.45 to 0.81 .001
Perceived support �0.10 �0.19 to �0.02 .022 �0.12 �0.21 to �0.04 .006
Condition‡ 1.16 0.17 to 2.15 .022 1.42 0.29 to 2.55 .014
Constant 5.01 0.76 to 9.27 .021 6.28 2.15 to 10.42 .003

�Unstandardized coefficients.
†Level of baseline anxiety symptoms was covaried in analyses when anxiety symptoms were the outcome, whereas level of baseline depressive symptoms was

covaried in analyses when depressive symptoms were the outcome.
‡Condition: standard Internet support group � 0, prosocial Internet support group � 1.

Table A5. Results of Analyses of Intervention Effects on Continuous Depression and Anxiety Symptoms Using Linear Regression and Replacing Missing
Outcome Data at Follow-Up With Baseline Values of Variable (N � 183)

Variable

Depression Symptoms at Follow-Up Anxiety Symptoms at Follow-Up

B� 95% CI P B� 95% CI P

Baseline symptoms† 0.69 0.53 to 0.84 .001 0.68 0.52 to 0.85 .001
Perceived support �0.09 �0.17 to �0.01 .031 �0.11 �0.19 to �0.02 .012
Condition‡ 1.06 0.19 to 1.93 .017 1.20 0.18 to 2.22 .022
Constant 4.40 0.54 to 8.25 .026 5.39 1.49 to 9.28 .007

�Unstandardized coefficients.
†Level of baseline anxiety symptoms was covaried in analyses when anxiety symptoms were the outcome, whereas level of baseline depressive symptoms was

covaried in analyses when depressive symptoms were the outcome.
‡Condition: standard Internet support group � 0, prosocial Internet support group � 1.
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