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a b s t r a c t

This study examined how giving and receiving emotional support in a smartphone-based alcoholism
support group changed over time, and what factors predicted the changing patterns. Data were collected
as part of a randomized clinical trial of testing a smartphone-based relapse prevention system for al-
coholics. Findings suggested that giving and receiving emotional support in a smartphone-based alco-
holism support group tended to decline over time. The initial value and growth rate of giving and
receiving emotional support varied depending on the group participants' characteristics. These features
should be considered in building strategies for the design and implementation of smartphone-based
addiction support groups.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

Alcohol use disorder are linked to a wide range of health and
safety problems (Berglund & Ojehagen, 2006; Kushner, Abrams, &
Borchardt, 2000; Morris, Stewart, & Ham, 2005). To address the
problem of alcoholism, health care professionals offer a number of
treatment options, including medications, behavioral therapies,
screening, and mutual-help groups. Despite these offerings, most
alcoholics still fail to receive appropriate treatment (Substance
Abuse and Mental Health Services Administration, 2013). More
alarming is the lack of extended continuing care in spite of the
potentially chronic and relapsing nature of alcoholism (McTavish,
Chih, Shah, & Gustafson, 2012).

To overcome these limitations, researchers are paying a great
deal of attention to emerging mobile communication and network
technologies (Gustafson et al., 2014; McTavish et al., 2012). In
.

particular, smartphone technology can assist thosewith alcohol use
disorders in accessing online support groups in cost-effective,
flexible, and efficient ways (McTavish et al., 2012). Online support
groups are virtual meeting places for individuals with addiction or
related problems to exchange social support (vanLear, Sheehan,
Withers, & Walker, 2005). In such support groups, emotional sup-
port is frequently enacted through mutual communication actions
(Coulson, 2014; vanLear et al., 2005).

Nevertheless, little is known about how emotional support is
exchanged within smartphone-based support groups that utilize a
different media platform distinct from desktop-based virtual
communities. In particular, the exchange of emotional support may
be likely to change over time because social interactions are dy-
namic, not static, in online support groups (Yoo et al., 2013). Given
the dynamic and interactive features of online supportive
communication, this study explores how giving and receiving
emotional support in a smartphone-based alcoholism support
group change over time, and what factors predict the changing
patterns of giving and receiving emotional support over the course
of support group engagement.
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2. Theoretical background

2.1. Exchanging emotional support in smartphone-based addiction
support groups

Emotional support is defined as the provision of love, empathy,
caring, and trust (House, 1981). It is rendered through information
that leads individuals to believe they are cared for and loved,
esteemed, and valued and that they belong to a network of
communication andmutual obligation (Cobb,1976). In recent years,
emotional support has been exchanged through online communi-
cation using smartphones (McTavish et al., 2012). Smartphones are
drawing particular attention in that their portability, affordability,
availability, and feasibility are effective at developing social net-
works for exchanging emotional support among chronically ill
patients. Thus, social networking via smartphones can be used to
give and receive emotional support among members of a
community.

Previous research has shown that alcoholic patients exchange
emotionally supportivemessages in online support groups (Chuang
& Yang, 2012; Cunningham, van Mierlo,& Fournier, 2008; Finfgeld-
Connett, 2009). Given the growing popularity and advantages of
smartphones, it is plausible that smartphone-based support groups
create a virtual environment open to sharing emotional support
among people with alcohol problems. Individuals with chronic
diseases tend to regard smartphone-based support groups as peer-
to-peer online communities (Fukuoka, Kamitani, Bonnet, &
Lindgren, 2011). In addition, they use smartphone-based support
groups to connect with other patients (Muessig et al., 2013). A
recent intervention study found that smartphone-based support
groups provided participants with emotional and informational
support, and such support was particularly effective at fulfilling the
needs going unmet in face-to-face settings (McLaughlin et al.,
2012).

2.2. Changing patterns in giving and receiving emotional support

Albrecht and Adelman (1987) argued that “social support refers
to verbal and nonverbal communication between recipients and
providers that helps manage uncertainty about the situation, the
self, the other, or the relationship and functions to enhance a
perception of personal control in one's life experience” (p.19). Thus,
researching social support as a communication situation entails
studying the dynamic interactions in which people provide and
receive social support messages.

Given that emotional support is mainly exchanged through
conversational interactions, emotionally supportive communica-
tion can be classified into twomajor types of behaviors. One type is
the giving of emotional support, which refers to the actual offering
or conveying of emotionally supportive actions that match the type
of support sought by a person facing life strain and stress (Nurullah,
2012). The other type is the receiving of emotional support, which
refers to the reception of emotional support from close confidants
or others, such as family members, friends, or colleagues (Schulz &
Schwarzer, 2004). More specifically, Nurullah (2012) defined the
reception of emotional support as “the experience of receiving
actions and behavior that are considered supportive by the recip-
ient in fostering emotional needs, whichmatch the types of support
sought by the recipient with ones that are provided by close re-
lations and significant others in an effort to improvewell-being and
effectively deal with life crisis” (p. 174). Along these lines, some
communication scholars have distinguished the features and ef-
fects of giving and receiving emotional support in online support
groups (Han et al., 2011; Kim et al., 2012; Namkoong et al., 2013;
Yoo et al., 2014).
Unlike regular clinic visits or other routine health-related be-
haviors, such as taking medication, patients' participation in online
social support systems is not constant over time. In e-Health
research, the law of attrition is used to describe the patients'
decreasing engagement of such systems over a period of use
(Eysenbach, 2005). Indeed, various studies have reported a decline
in system use over time among patients who use interactive health
communication systems to access online social support for
different types of chronic or life threatening illnesses, such as
addiction, asthma, diabetes, cancer, and chronic heart failure
(Gustafson et al., 2012; Jimison et al., 2008; McTavish et al., 2012).

Although some researchers have attributed this type of usage
attenuation to a number of possible causes, such as reduced
motivation or technology inconvenience (especially for web-based
systems), very few of these researchers have actually studied the
reasons of this phenomena (Jimison et al., 2008). Compared to
traditional, web-based support groups that often require patients
to sit in front of a computer, smartphones provide a more conve-
nient way to access online social support at any time and almost
anywhere thanks to wireless broadband connections. Although
smartphone technology appears to bemore novel than a desktop or
laptop computer, the uniqueness and convenience of smartphone-
based support groups do not help resolve the issue of use attrition.
McTavish et al. (2012) found the usual decreasing pattern of system
use in terms of the number of pages read in three smartphone-
based support systems for asthma, colon cancer and alcohol
addiction.

From these findings, we would expect to see decreasing trends
of bothmessage expression and reception activities in smartphone-
based support groups. However, a decreasing number of messages
posted or read may not necessarily lead to the conclusion that
patients provide or receive a reduced amount of support over time.
This is because the potential variability of support content in each
of the messages. For example, a small number of messages could
contain robust support, while many messages may yield only a
limited amount of support. Therefore, it is imperative to examine
the changing patterns of emotional support provision and recep-
tion via this smartphone-based social support system in more
systematic and nuanced ways. In line with this objective, the
following research questions are proposed.

RQ1: How does giving emotional support change in a
smartphone-based alcoholism support group over time?
RQ2: How does receiving emotional support change in a
smartphone-based alcoholism support group over time?
2.3. Potential predictors of changes in giving and receiving
emotional support

2.3.1. Sociodemographic backgrounds
In past research, a strong predictor of participation in online

support groups is young age. Younger patients tend to report unmet
needs with regard to information and psychological support
(Zebrack, 2008; Zebrack et al., 2013). In addition, younger patients
are more trusting of the Internet than older patients. Previous
research has found that younger patients are more likely to
participate in online patient support groups (Dutta & Feng, 2007;
Han et al., 2010; Mo & Coulson, 2010; van Uden-Kraan et al.,
2011). Given the high levels of motivation and participation in
online support groups, younger patients may be more inclined to
give and receive emotional support in smartphone-based support
groups over time.

Gender is also an important factor in predicting the communi-
cation of social help in online support groups. In general, women
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are more likely than men to provide support (House, Umberson, &
Landis, 1988). In particular, they are more likely to be involved in
the exchange of emotional support outside their family than are
men (Barbee et al., 1993; Liebler & Sandefur, 2002). For these rea-
sons, female patients have been found to outnumber male patients
in many patient support groups (van Uden-Kraan, Drossaert, Taal,
Seydel, & van de Laar, 2009; van Uden-Kraan et al., 2011). As times
go by, female patients thus would bemore likely thanmale patients
to communicate emotional support in smartphone-based support
groups.

Race and education level influence the communication of social
support. For example, African Americans have more collectivistic
belief systems than White Americans (Pyke & Bengtson, 1996;
Triandis, 2001). Accordingly, African Americans may be hesitant
to seek social support with people outside the family. Previous
studies have found that African American patients participate less
in online support groups thanWhite patients (Han et al., 2010; Kim
et al., 2011; Shaw et al., 2006). As for education level, patients with
higher levels of education are more likely to attend support groups
(Deans, Bennett-Emslie, Weir, Smith, & Kaye, 1988) and have
greater interest in support group participation (Bui et al., 2002).
Similarly, themajority of participants in online support groups have
a medium to high level of education (van Uden-Kraan et al., 2009).
Thus, patients with higher levels of educationmay bemore likely to
exchange emotional support in smartphone-based support groups
over time.

According to the convoy model of social support (Kahn &
Antonucci, 1980), each individual is surrounded by a convoy, a set
of people with whom the individual exchanges emotional and
instrumental support. When such a social network is absent from
an individual's life, that absence could lead the person to partici-
pate in support groups compensatory communication. Absence of
social ties, social dislocation, and unemployment may move pa-
tients to participate in online support groups because they lack a
social network and thus have a high need for interaction (Sautier,
Mehnert, H€ocker, & Schilling, 2014). Therefore, factors such as
employment status could be seen as an important determinant of
changes in giving and receiving emotional support in smartphone-
based support groups.
2.3.2. Treatment and disease-related information
Patients with chronic illnesses, including alcohol use disorders,

may encounter different needs for social support before, during,
and after treatment. For example, in preparing for treatment, pa-
tients may prefer information about the nature of their illnesses or
treatment options; information about managing side effects during
treatment; and information about self-management, follow-up
care, and long-term adverse effects after treatment (Raupach &
Hiller, 2002; Rutten, Arora, Bakos, Aziz, & Rowland, 2005). For
these reasons, patients undergoing treatment are significantly
more likely to have support needs than patients who have
completed treatment (Cockle-Hearne et al., 2013). Therefore, it is
likely that giving and receiving emotional support may appear to be
its highest and most varied during active treatment periods.

In addition, the disease state can play an important role in
predicting the exchange of social support in smartphone-based
communities. Building on the elaboration likelihood model (ELM),
the motivation-driven framework suggests that extrinsic health
motivation drives online health community use (Dutta & Feng,
2007). This motivation is not only dispositional, but may be trig-
gered by external factors (Petty & Cacioppo, 1984). In the realm of
patient support groups, disease-related factors may influence the
motivation to participate in the groups. For example, patients with
chronic diseases are more likely to use online patient communities
than individuals not diagnosed with chronic diseases (Dutta &
Feng, 2007; Mo & Coulson, 2010). Moreover, the incidence or
severity of illness triggers active engagement in online patient
support groups (Han et al., 2010). Given that the stage of disease
affects needs for social support (Shaw et al., 2008), patients with a
long-term and severe disease may be more likely to give and
receive emotional support within smartphone-based support
groups to secure social support related to the disease.

2.3.3. Psychosocial factors and coping strategies
Social support networks have a powerful impact on how pa-

tients cope with their diseases, as networks serve as resources for
exchanging social support. Patients who lack social networks may
need to seek alternative support resources, such as smartphone-
based support groups. In other words, patients who perceive
themselves as having low levels of social support may turn to
smartphone-based support communities and engage more in order
to compensate for the lack of those resources (Shaw et al., 2008).
Similarly, patients who perceive a lack of available social support
are more likely to post and/or read messages in online cancer
support groups (Han et al., 2012; Kim et al., 2011). Thus, it is
reasonable to assume that patients with perceptions of lower
support availability may be more likely to give and receive
emotional support over time.

Emotional distress may discourage patients from participating
in the exchange of emotional help within smartphone-based sup-
port groups. People experiencing negative emotions and related
emotional distress (i.e., anxiety, depression, and anger) tend to be
self-focused, passive, and lack the energy to act effectively
(Iwamitsu et al., 2005). In addition, patients who are more worried
about their disease write and/or read less because they feel
emotionally overwhelmed by their diagnosis, treatments, side ef-
fects, and fears related to their illness (Shaw et al., 2006).
Conversely, emotional distress may lead to active communication
of emotional support. Previous studies have found that psycho-
logical distress predicts active participation in support groups for
people with alcohol problems (Humphreys, Mavis, & Stofflemayr,
1991; McKay et al., 1998). That is, patients may be likely to seek
and receive adequate help in smartphone-based support groups
when their emotional needs emerge or remain unresolved.

Coping strategies have the potential to predict supportive
communication in mobile settings. Coping refers to “cognitive and
behavioral efforts made to master, tolerate, or reduce external and
internal demands and conflict” (Folkman & Lazarus, 1980, p. 223).
According to the cognitive behavior model of alcohol and drug
relapse (Larimer, Palmer, & Marlatt, 1999), coping strategies can
contribute to the prevention of relapse in addiction by enhancing
an individual's self-efficacy. For instance, patients using approach
coping exhibit high self-esteem and therefore have more control in
dealing with their illness (Grande, Myers, & Sutton, 2006). Thus,
they may be likely to help others with a similar health problem
online. Consistent with this, coping strategies have been linked
with the provision of emotional support in online support groups
within the context of cancer communication (Kim et al., 2012; Yoo
et al., 2013).

Drawing upon the above discussion about potential predictors
of communicating emotional support, this study poses three groups
of determinants related to changes in giving and receiving
emotional support: (1) sociodemographic backgrounds, (2) treat-
ment and addiction-related information, and (3) psychosocial fac-
tors and coping strategies. Although there is clearly extensive
research that has recognized the effects of these factors on the
exchange of online social support, the direction of each influence is
unclear and inconsistent. Therefore, the following research ques-
tions are posed.



Table 1
Demographic, clinical, and psychosocial characteristics of the study sample.

Characteristics Participants (N ¼ 153)

Age
Mean (SD) 38.40 (9.63)
Gender
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RQ3: What factors predict the changing pattern of giving
emotional support in a smartphone-based alcoholism support
group?
RQ4: What factors predict the changing pattern of receiving
emotional support in a smartphone-based alcoholism support
group?
Male 88 (57.5%)
Female 65 (42.5%)
Ethnicity
Caucasian 127 (83.0%)
African American 20 (13.1%)
Other 6 (3.9%)
Education
Never attended high school 7 (4.6%)
Some high school 30 (19.6%)
High school diploma or GED 53 (34.6%)
Some college courses 41 (26.8%)
2-year college degree 9 (5.9%)
4-year college degree 12 (7.8%)
Graduate degree 1 (0.7%)
Current employment
Yes 30 (19.6%)
No 123 (80.4%)
Number of treatment
Mean (SD) 4.04 (7.05)
Duration of drinking problems (Years)
Mean (SD) 16.59 (10.01)
Number of attempt to quit drinking
Mean (SD) 10.32 (31.41)
Perceived availability of support
Yes 147 (96.1%)
No 6 (3.9%)
3. Method

3.1. A-CHESS discussion group and study sample

The University of Wisconsin's Center for Health Enhancement
Systems Studies launched a smartphone-based, relapse-prevention
program called Addiction-Comprehensive Health Enhancement
Support System (A-CHESS). A-CHESS was designed to improve the
management and continuing care of individuals struggling with
alcohol use disorders by offering various services at almost any
time and place (Gustafson et al., 2011). The smartphone-based
support group examined in this research was an online bulletin-
board-style discussion group within A-CHESS (see Fig. 1). Alco-
holic patients could participate in the support groups via the A-
CHESS application on their smartphones.

For this study, subjects were originally recruited as part of a
randomized clinical trial of testing A-CHESS. Patients had to meet
the criteria for Diagnostic and Statistical Manual of Mental Disor-
ders (DSM)-IV alcohol dependence when they entered three resi-
dential treatment programs operated by a nonprofit treatment
organization in theMidwestern U.S., and two programs operated by
another nonprofit organization in the Northeastern U.S. Of the 349
patients recruited February 2010 through June 2011, 170 patients
could access the A-CHESS discussion group. The final sample for
this study was limited to the 153 patients who either wrote or read
at least one message in the A-CHESS discussion group during the
12-month study period. Table 1 shows the descriptive character-
istics of the sample patients.
3.2. Data construction

The final data for this study were created by merging (1)
computer-aided content analysis of discussion posts, (2) action log
data analysis of group usage, and (3) multiple waves of survey data.
Fig. 1. A-CHESS dis
3.2.1. Computer-aided content analysis
To explore emotional support, this research analyzed the entire

body of each subject's discussion messages within the A-CHESS
discussion group. Using Provalis Research's QDA Miner 4.1 and
WordStat 6.1, we analyzed the 2746 messages posted by the par-
ticipants during the study period. In the computer-aided content
analysis, detecting emotional support in A-CHESS discussion mes-
sages took a couple of steps. First, an extensive review of the
relevant literaturewas performed to establish the coding categories
of emotional support and their definitions (Bambina, 2007;
Braithwaite, Waldron, & Finn, 1999; Coursaris & Liu, 2009). In do-
ing so, this study created six coding categories of emotional sup-
port. After defining these coding categories, we created dictionaries
of keywords associated with each category. The keywords of each
cussion group.
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coding category were derived from a quantitative keyword analysis
and a review of extant literature. For example, “sorry” served as a
starting point for the empathy/sympathy category and “hope”
served as a good indicator for the encouragement/reassurance
category (see Table 2).

Using the keyword dictionaries, coding rules were created by
establishing a relationship between multiple terms, phrases, or
concepts. The WordStat rules editor was used to define complex
coding rules to specify under which conditions a particular idea or
category of ideas should be coded. An idea category consisted of a
single term or several words. After the idea categories had been
defined, coding schemes were developed to code only certain
combinations of those idea categories.

Lastly, reliability estimates were conducted on a random subset
of 200 discussion posts from the A-CHESS discussion group. In or-
der to compare results between human coding and computer
coding, two human coders coded the same set of discussion posts
by using the same coding schemes. Reliability between human
coding and computer coding was assessed with Krippendorff's
alpha, which was on average 0.87, an acceptable degree of reli-
ability (Hayes & Krippendorff, 2007). The reliability in the coding
categories ranged from a high of 0.95 for care/physical affection to a
low of 0.72 for empathy/sympathy.

3.2.2. Action log data analysis
This study integrated the results of content analysis of

emotional support in A-CHESS discussion group messages with
action log data gathered by the A-CHESS database management
system. The action log data enabled us to track a variety of indi-
vidual participants' usage statistics. These data provided informa-
tion on which participant wrote and/or read each message. Such
data contained records not only the content of messages that par-
ticipants read but also the content of the messages they wrote.

3.2.3. Multiple waves of survey data
The action-level, content-coded data were combined with the

multi-wave survey data. When patients agreed to participate in the
A-CHESS study, they completed a pre-test survey on demographic
backgrounds, psychosocial characteristics, and clinical information.
The A-CHESS research team called the patients to request the
outcome survey at 4, 8, and 12months after the intervention began.
The post-survey asked about risky drinking days, quality of life,
emotional distress, and coping strategies.

3.3. Measures

3.3.1. Giving and receiving emotional support
To construct these variables, we used a measure of proportion,

indicating that each variable was measured by the total count of
each coding category divided by the total number of messages
written or read within the time periods. Accordingly, giving
emotional support was measured by the total count in the giving
emotional support category divided by the total number of mes-
sages written (M ¼ 0.62, SD ¼ 0.73 at 0e4 months; M ¼ 0.64,
Table 2
Coding categories and keywords.

Emotional support Keywords

Empathy/Sympathy Empathy, sympathy, un
Encouragement/Reassurance Hope, wish, trust, cong
Care/Physical affection Take care, hugs, kisses,
Universality/Relationship Common, isolated, team
Christian beliefs/Prayer God support, God with
General religious/Spiritual views God, Lord, Holy Spirit,
SD¼ 0.72 at 4e8months; andM¼ 0.64, SD¼ 0.73 at 8e12months).
Receiving emotional support was measured by the total count in
the receiving emotional support category provided by peer patients
divided by the total number of messages read (M ¼ 0.76,
SD ¼ 0.46 at 0e4 months;M ¼ 0.79, SD ¼ 0.46 at 4e8 months; and
M ¼ 0.79, SD ¼ 0.45 at 8e12 months).

3.3.2. Emotional distress
It was measured by modifying the negative affect (NA) subscale

of an International Positive and Negative Affect Schedule Short
Form (I-PANAS-SF) (Thompson, 2007). The NA scale consisted of 13
items that described negative feelings and emotions. Patients were
asked to rate the extent to which they had experienced each
particular feeling and emotion during the last month. Responses to
each itemwere recorded on a 5-point scale ranging from 1 (almost
never) to 5 (almost always) and all scores were averaged to create
an index for emotional distress (M ¼ 2.50, SD ¼ 0.87, a ¼ 0.92 at
0e4 months; M ¼ 2.32, SD ¼ 0.78, a ¼ 0.91 at 4e8 months; and
M ¼ 2.35, SD ¼ 0.90, a ¼ 0.94 at 8e12 months).

3.3.3. Coping strategies
Coping strategies were measured with an 8-item, self-report

questionnaire of Coping Behaviors Inventory (CBI) (Litman,
Stapleton, Oppenheim, & Peleg, 1983). Patients were asked to
indicate on a 5-point scale ranging from 1 (almost never) to 5
(almost always) how often they used coping methods to stop
themselves from drinking. Responses to all items were averaged to
form an index of coping strategies (M ¼ 4.29, SD ¼ 0.71, a ¼ 0.83 at
0e4 months; M ¼ 4.30, SD ¼ 0.72, a ¼ 0.85 at 4e8 months; and
M ¼ 4.33, SD ¼ 0.77, a ¼ 0.89 at 8e12 months).

3.4. Analytic framework

To answer the above research questions, we conducted latent
growth curve (LGC) modeling within the framework of structural
equation modeling (SEM). LGC modeling enables researchers to
study individual differences in the change of outcome variables
over time and to determine the effects of potential predictors on
the change of outcome across time (Duncan& Duncan, 2004). Thus,
this methodological approach allowed us to examine not only the
growth parameters of giving and receiving emotional support but
also the effects of time-invariant and time-variant predictors on the
growth parameters. Mplus 6.1 was used to estimate several types of
LGC models. The robust maximum likelihood (MLR) estimator was
used to handle missingness and nonnormality, both of which were
based on continuous data.

4. Results

4.1. Changes in giving and receiving emotional support

Table 3 presents the results of the unconditional LGC models
(i.e., latent growth curve models with no predictors) of giving and
receiving emotional support in the A-CHESS discussion group.
derstand, sorry, worry, concern, etc.
ratulation, proud, cheer, hang in there, good jobs, way to go, here for you, etc.
touch, love, miss, welcome, thank, etc.
, not alone, together, look forward, etc.
you, pray for you, my prayers, bless, etc.
Jesus, angel, bible, church, gospel, heaven, faith, trust, etc.



Table 3
Results of the unconditional LGC models of giving and receiving emotional support.

Effects Giving emotional
support

Receiving emotional
support

Robust Maximum Likelihood (MLR)

Intercept 0.62*** 0.76***

Slope �0.25*** �0.27***

Var (Intercept) 0.35*** 0.20**

Var (Slope) 0.08** 0.07**

r (Intercept and Slope) �0.14** �0.08*

*p < 0.05, **p < 0.01, ***p < 0.001.
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The initial status was set in the first 4 months after the start of
the group and two later time periods were 4e8 months and 8e12
months. These models fit the data very well (c2 ¼ 0.11(1), p ¼ 0.74,
RMSEA ¼ 0.00, SRMR ¼ 0.01, and CFI ¼ 1.00 for the LGC model of
Fig. 2. Changing patterns in giving a
giving emotional support; c2 ¼ 0.24(1), p ¼ 0.63, RMSEA ¼ 0.00,
SRMR ¼ 0.01, and CFI ¼ 1.00 for the LGC model of receiving
emotional support). The intercept of giving emotional support was
0.62 (p < 0.001) and the linear slope was �0.25 (p < 0.001), indi-
cating that the mean value of giving emotional support at the first
time period (0e4 months) was 0.62, decreasing to an average of
0.25 at each follow-up time period. With respect to receiving
emotional support, the mean value at the first time period was 0.76
(p < 0.001) and declined to an average of 0.27 (p < 0.001) at each
follow-up time point. That is, both giving and receiving emotional
support showed linearly decreasing trends (see Fig. 2).
4.2. Effects of time-invariant predictors

Two LGC models with time-invariant predictors were employed
to explore how these predictors influence changes in giving and
receiving emotional support. Fig. 3 presents the LGC model of
nd receiving emotional support.



Fig. 3. LGC model of giving emotional support with time-invariant predictors.
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giving emotional support with gender, race, and previous treat-
ment experiences as significant time-invariant predictors
(c2 ¼ 12.44(12), p ¼ 0.41, RMSEA ¼ 0.02, SRMR ¼ 0.02, and
CFI ¼ 0.99).

As shown in Table 4, the female gender was positively related to
the intercept (0.20, p < 0.05), indicating that female patients pro-
vided more emotional support at the first time period compared to
male patients. Previous treatment was negatively associated with
the intercept (�0.13, p < 0.05), indicating that patients with higher
levels of previous alcoholism treatment were less likely to give
emotional support during the first time period. However, previous
treatment was positively related to the slope (0.14, p < 0.05). For
patients with more previous treatment experiences, the usual
decreasing patterns of giving emotional support changed to less
decreasing and even increasing patterns over time. In addition, the
Caucasian race was negatively associated with the slope (�0.24,
p< 0.05). For Caucasian patients, giving emotional support declined
more sharply over time than for non-Caucasian patients.

Fig. 4 presents the LGC model of receiving emotional support
with gender and previous treatment experiences as significant
time-invariant predictors (c2 ¼ 9.37(12), p ¼ 0.67, RMSEA ¼ 0.00,
SRMR ¼ 0.02, and CFI ¼ 1.00).

As shown in Table 5, the female gender was positively related to
the intercept (0.38, p < 0.001), indicating that female patients were
more likely to read emotionally supportive messages during the
Table 4
Effects of time-invariant predictors on the change in giving emotional support.

Time-invariant predictors Giving emotional support

Intercept Slope

Age �0.03 0.13
Gender (Male ¼ 0, Female ¼ 1) 0.20* �0.03
Education �0.09 0.01
Caucasian (No ¼ 0, Yes ¼ 1) 0.21 ¡0.24*

African American (No ¼ 0, Yes ¼ 1) 0.10 �0.08
Employment (No ¼ 0, Yes ¼ 1) 0.05 0.00
Income �0.11 0.15
Previous treatment ¡0.13* 0.14*

Years of drinking problems �0.09 0.05
Attempt to quit drinking �0.06 0.06
Perceived availability of support 0.08 �0.09

*p < 0.05.
first time period than male patients. Previous treatment was
negatively associated with the intercept (�0.15, p < 0.05), indi-
cating that patients with more previous alcoholism treatments
were less likely to receive emotional support during the first time
period.
4.3. Effects of time-variant predictors

This study examined the effects of emotional distress and coping
strategies as time-variant predictors on the changes in giving and
receiving emotional support. We assumed that emotional distress
and coping strategies measured at the previous time points would
predict giving and receiving emotional support at the later time
points. Because emotional distress and coping strategies were not
measured at pre-test, we did not test their effects on giving and
receiving emotional support during the first time period.

Fig. 5 presents the LGC model of giving emotional support with
time-invariant and time-variant predictors (c2 ¼ 25.71(20),
p¼ 0.85, RMSEA¼ 0.04, SRMR¼ 0.03, and CFI¼ 0.91). With respect
to time-invariant predictors, emotional distress at 0e4 months was
negatively related to giving emotional support at 4e8 months
(�0.14, p < 0.01), indicating that alcoholic patients with higher
levels of emotional distress were less likely to provide emotional
support. In addition, previous coping strategies were positively
Table 5
Effects of time-invariant predictors on the change in receiving emotional support.

Time-invariant predictors Receiving emotional support

Intercept Slope

Age �0.02 0.06
Gender (Male ¼ 0, Female ¼ 1) 0.38*** 0.00
Education �0.05 0.06
Caucasian (No ¼ 1, Yes ¼ 1) �0.08 0.12
African American (No ¼ 1, Yes ¼ 1) �0.02 0.05
Employment (No ¼ 1, Yes ¼ 1) 0.11 0.01
Income �0.07 0.09
Previous treatment ¡0.15* 0.09
Years of drinking problems 0.00 �0.08
Attempt to quit drinking 0.09# ¡0.10#
Perceived availability of support 0.04 �0.10

#p < 0.10, *p < 0.05, ***p < 0.001.



Fig. 4. LGC model of receiving emotional support with time-invariant predictors.
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related to giving emotional support at 4e8 months (0.16, p < 0.01)
and at 8e12 months (0.23, p < 0.001). This means that alcoholic
patients who engaged in more coping activities were more likely to
post emotionally supportive messages in the A-CHESS discussion
group.

Fig. 6 presents the LGC model of receiving emotional support
with time-invariant and time-variant predictors (c2 ¼ 27.47(20),
p ¼ 0.88, RMSEA ¼ 0.05, SRMR ¼ 0.03, and CFI ¼ 0.93). Similar to
giving emotional support, previous coping strategies were posi-
tively related to receiving emotional support at 4e8 months (0.14,
p < 0.05) and at 8e12 months (0.25, p < 0.01), respectively. This
means that alcoholic patients who engaged in greater coping be-
haviors were more likely to receive emotional support.
Fig. 5. LGC model of giving emotional support wit
5. Discussion

5.1. Summary of findings

The goal of this research is to examine how giving and receiving
emotional support change, over time, in a smartphone-based
alcoholism support group, and what individual factors predict the
changing patterns. There is growing evidence of the effectiveness of
new communication technologies, including smartphones and
laptops, in facilitating individuals' recovery from alcohol addiction.
According to recent reviews of randomized controlled trials for
people with alcohol-related problems (Khadjesari, Murray, Hewitt,
Hartley, & Godfrey, 2011; White et al., 2010), online social support
interventions have contributed to small but meaningful differential
h time-invariant and time-variant predictors.



Fig. 6. LGC model of receiving emotional support with time-invariant and time-variant predictors.
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reductions in alcohol consumption, blood alcohol concentration,
and a range of other alcohol-related measures. As a pivotal
component of the interventions, online support groups have been
well suited for social support for people suffering from alcohol use
disorders (Cunningham, 2012).

Although participating in smartphone-based alcoholism sup-
port groups has the potential to help people recover from alco-
holism, our results suggest that such support could be difficult to
maintain over time group participation (i.e., giving and receiving
emotional support). As time goes on, the exchange of emotional
support among the group members declines, eventually becoming
sparse. Given that the percentage of participants using the A-CHESS
services, including support groups, tends to decrease over time
(McTavish et al., 2012), these are probable consequences.

Thus, it is important to better understand the predictors asso-
ciated with the decreasing patterns in giving and receiving
emotional support when developing and implementing
smartphone-based alcoholism support groups. In this regard, our
findings clearly show that female alcoholics are more likely than
male alcoholics to give and receive emotional support at the
beginning of a group intervention. This is in line with previous
findings that female patients are more likely than male patients to
communicate emotional support in online support communities
(Ginossar, 2008). One possible explanation is that there are gender
differences in how men and women communicate support. Ac-
cording to a review of relevant literature (Burleson, 2002), women
prefer to talk about emotion-focused support while men tend to
communicate task-focused support.

Moreover, patients experiencing higher levels of alcoholism
treatment were less likely to give and receive emotional support
at the beginning of the intervention. Previous treatment experi-
ences can discourage patients from communicating emotional
support in smartphone-based alcoholism support groups (Emrick,
1989). One possible explanation is that alcoholics who have
received many treatments are disinclined to talk about emotional
issues any further because they already feel emotionally
overwhelmed by their treatments. Additionally, treatment-
experienced patients are more severe alcoholics with lower
levels of psychosocial functioning and quality of life than treat-
ment-naïve patients (LoCastro, Potter, Donovan, Couper, & Pope,
2008; Ray, Hart, Chelminski, Young, & Zimmerman, 2011). The
severity of patients' illnesses may inhibit them from participating
in supportive communication because they spend so much time
and energy dealing with the emotional and physical challenges of
their diseases.

More interestingly, the treatment-experienced alcoholics who
were less likely to exchange emotional support at the beginning of
the intervention began giving emotional support as time passed.
That is, the amount of emotional support provided by patients with
many previous treatments either dropped slowly or increased over
time. Alcoholics with previous treatments were more likely to
experience several serious problems related to the treatment of
alcoholism. Thus, theymight have an intrinsic understanding of the
problems that motivate them to help fellow alcoholics, especially
treatment-naïve alcoholics. Unlike with previous treatment expe-
riences, Caucasian backgrounds contributed to the downward
trend of giving emotional support. As timewent by, themessages of
emotional support provided by Caucasian patients decreased more
sharply than those of non-Caucasian patients.

In addition to exploring the roles of time-invariant predictors,
this research examined the effects of time-variant predictors on
giving and receiving emotional support. Similar to previous find-
ings (Kim et al., 2011; Yoo et al., 2013), coping strategies led to
active provision and reception of emotional support from the
middle of the intervention period. However, emotional distress was
a negative predictor of giving emotional support in the middle of
the intervention period. In sum, coping strategies can promote the
exchange of emotional support, but emotional distress can impede
the provision of emotional support. In other words, the participa-
tion in supportive communication within a smartphone-based
alcoholism support group is likely to depend on the group partic-
ipants' coping strategies and psychological status.
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5.2. Implications

This study contributes to the health communication literature of
supportive communication and mobile communication, by
exploring understudied areas of mobile support networks for
alcohol use disorders. The findings demonstrate how changes can
occur over time in the giving and receiving of emotional support via
mobile social networks, and what factors predict the changes. By
incorporating relevant ideas from previous research (Han et al.,
2010, 2012; Kim et al., 2011; Shaw et al., 2006, 2008; Yoo et al.,
2013), this study helps advance theorizing about the predictive
model of changes in exchanging support in mobile communication
contexts that have received little attention.

In a methodological sense, this study utilizes a computational
and conventional social science approach. Specifically, we objec-
tively measure and distinguish message reception as well as
expression by analyzing the use of hyperlinks and keystrokes,
which called for a sophisticated methodological approach. This
methodology is demonstrated by combining the following three
data sets: (1) messages of emotional support, (2) action log data,
and (3) multiple waves of survey data.

The present study also provides practical implications. As we
gain a better understanding of changing patterns in giving and
receiving emotional support and significant predictors, we can
provide insights into the procedures that health care providers or
mHealth researchers can use to foster these communicative be-
haviors. Supportive communication such as posting and reading
emotional support messages in a smartphone-based support group
tends to decline over time, but the degree of decline varies
depending on the group participants' characteristics. For example,
over time, supportive communication in a mobile interface can
become a relatively appealing behavior for Non-Caucasian alco-
holics with extensive experience being treated for alcoholism. In
addition, treatment-experienced alcoholics can be reluctant to
communicate social support within smartphone-based support
groups at the beginning of the group intervention. Therefore, these
aspects should be considered in building strategies for the design
and implementation of smartphone-based support groups for
people with alcohol use disorders.

5.3. Limitations and future research

The current research has some limitations that could help shape
future research. First, the study focused on emotional support only
in several types of social support that may bemore or less prevalent
under certain circumstances. While research has typically focused
on the potential for functional support or overall levels of support
that prevent alcohol and substance abuse (Dobkin, Civita,
Paraherakis, & Gill, 2002), recent research has found the differen-
tial roles of types of social support such as informational support,
emotional support, and concrete support in substance abuse
treatment (Tracy, Munson, Peterson, & Floersch, 2010). Future
research is required to examine the predictive models for other
types of social support that can be exchanged in smartphone-based
alcoholism support groups.

Second, it should be noted that this research did not examine
the changing patterns and predictors of seeking or asking for
support. Given that seeking support may affect not only the like-
lihood of achieving recovery but also the likelihood of maintaining
it (Dawson, Grant, Stinson, & Chou, 2006), future studies should
explore the potential predictors of changes in seeking emotional
support. Doing so can elaborate a more in-depth understanding of
communicating social support by proposing more segmented
components of supportive communication.

The last limitation is that this research did not reflect the unique
features of emerging smartphone technology. Although several
capabilities of smartphone technology offer various channels for
communicating social support online, this study focused on sup-
portive communication only in online bulletin-board-style dis-
cussion groups accessible through patients' smartphones. This
approach may exhibit the misconception that the application is a
smaller version of a website. Thus, researchers should attempt to
replicate the findings using different types of smartphone
communication applications, such as mobile email and text
messaging.

Understanding predictors of supportive communication change
in smartphone-based alcoholism support groups is a critical step to
develop strategies to facilitate participation in mHealth in-
terventions for the prevention, treatment, and aftercare of addic-
tion problems. This research contributes to an understanding of
potential barriers and promoters of engagement in mHealth ap-
plications and interventions.
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