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Abstract

Background: Online health communities (OHCs) have emerged as the leading venues for behavior change and health-related
information seeking. The soul and success of these digital platforms lie in their ability to foster social togetherness and a sense
of community by providing personalized support. However, we have a minimal understanding of how conversational posts in
these settings lead to collaborative societies and ultimately result in positive health changes through social influence.

Objective: Our objective is to develop a content-specific and intent-sensitive methodological framework for analyzing peer
interactions in OHCs.

Methods: We developed and applied a mixed-methods approach to understand the manifestation of expressions in peer interactions
in OHCs. We applied our approach to describe online social dialogue in the context of two online communities, QuitNet (QN)
and the American Diabetes Association (ADA) support community. A total of 3011 randomly selected peer interactions (n=2005
from QN, n=1006 from ADA) were analyzed. Specifically, we conducted thematic analysis to characterize communication content
and linguistic expressions (speech acts) embedded within the two data sets. We also developed an empirical user persona based
on their engagement levels and behavior profiles. Further, we examined the association between speech acts and communication
themes across observed tiers of user engagement and self-reported behavior profiles using the chi-square test or the Fisher test.

Results: Although social support, the most prevalent communication theme in both communities, was expressed in several
subtle manners, the prevalence of emotions was higher in the tobacco cessation community and assertions were higher in the
diabetes self-management (DSM) community. Specific communication theme-speech act relationships were revealed, such as
the social support theme was significantly associated (P<.05) with 9 speech acts from a total of 10 speech acts (ie, assertion,
commissive, declarative, desire, directive, expressive, question, stance, and statement) within the QN community. Only four
speech acts (ie, commissive, emotion, expressive, and stance) were significantly associated (P<.05) with the social support theme
in the ADA community. The speech acts were also significantly associated with the users’ abstinence status within the QN
community and with the users’ lifestyle status within the ADA community (P<.05).

Conclusions: Such an overlay of communication intent implicit in online peer interactions alongside content-specific theory-linked
characterizations of social media discourse can inform the development of effective digital health technologies in the field of
health promotion and behavior change. Our analysis revealed a rich gradient of expressions across a standardized thematic
vocabulary, with a distinct variation in emotional and informational needs, depending on the behavioral and disease management
profiles within and across the communities. This signifies the need and opportunities for coupling pragmatic messaging in digital
therapeutics and care management pathways for personalized support.
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Introduction

Lifestyle risk factors, such as tobacco use, poor diet, and
physical inactivity, play an essential role in chronic disease
management [1]. These health risk behaviors, albeit modifiable,
result in a large number of premature deaths in the United States
[2,3]. Although there are illness-specific self-management tasks,
the adoption and maintenance of health behaviors are core tasks
for the management of multiple chronic diseases, such as cancer,
diabetes, and cardiovascular conditions [4-6]. Numerous
interventions and public health campaigns have been developed
to help patients incorporate new behaviors (eg, adherence to
medication regimens) [7] and modify existing risky behaviors
(eg, smoking cessation) [8,9] to prevent and manage chronic
diseases and promote well-being. However, adherence to healthy
behaviors requires significant support that targets individualistic
factors and environmental influences for long time intervals
[10,11].

Online health communities (OHCs) have gained popularity as
venues for behavior change [12-17]. These platforms provide
novel opportunities to understand complex relationships among
individual actions and environmental influences in health
behavior change. With the onset of mobility and connectivity
in the communication sector, messages exchanged in
health-related online communities reflect the intricacies of
human health behavior as experienced in real time at the
individual, community, and societal levels [18]. The majority
of studies that have examined communication content in online
communities have been limited to (1) content-agnostic analysis,
such as identifying the structural characteristics of online social
networks to understand how such differences might impact
smoking-related behaviors [19,20]; (2) content-rich analysis,
such as identifying topics, themes, and opinions from
diabetes-related conversations [21,22] or capturing sentiments
of individuals toward alternative smoking products [23]; and
(3) content-inclusive social network analysis, such as combining
content-dependent attributes with social network ties to analyze
what content is being exchanged in a social tie to explain how
social relationships influence behavior change [24,25]. Although
several studies on health-related online communities have used
manual and automated methods to analyze the content of
communication, few studies have focused on the latent intent
of the communication, thus ignoring the essential context
relevant to health-related decision making.

In this paper, using the concepts drawn from pragmatics [26],
we focus on the context of language in use, in addition to the
form or content of health-related online exchanges. Pragmatic
analyses enable the characterization of communication intent.
Social media communication may express beliefs, ask questions,
and direct another person to act. In addition to the content of
the message, the context of how it is said and delivered layers
further meaning to the exchange. Although pragmatics capture

many aspects of semiotics (inclusive of semantics and syntax)
in the transmission of a message, we narrow our scope to the
speech acts prevalent in threaded discussions. Language can
not only state ideas but also accomplish action through speech
acts [27-29]. According to speech act theory, which was
introduced by Austin [27] and later developed by Searle [28,29],
speech acts capture the range of impact, or force, expressed
within messages, including promises, warnings, proclamations,
and statements [28,29]. Previous work on speech act analysis
within online text-based communication has been applied to
synchronous conversations, such as away messages on instant
messengers [30], or asynchronous conversations, such as emails
[31], status messages on Facebook [32,33], consumer reviews
[34], forum posts [35], tweets [36,37], and emojis in WhatsApp
chats [38]. Such analysis has revealed how individuals make
statements, ask questions, offer suggestions, comment, and
produce other speech acts that can be used to describe the
strength of overall consumer sentiments through understanding
implicit expressions and discourse patterns.

Although the majority of earlier works using pragmatics are in
the general domain, in this paper we propose a methodological
framework using speech act theory [27-29] and apply it to the
messages exchanged in OHCs. Leveraging our prior work
[22,39], which focused on the extraction of conversational
themes and mapping of health behavior theory, we describe the
relationships between theory-linked communication themes
embedded in health-related peer interactions and their
manifestation as individuals attempt behavior modification and
self-management of chronic conditions. To ensure
generalizability, our methodological framework was applied in
the context of two different OHCs: (1) one for tobacco cessation
and (2) another for DSM. We chose these two domains because
existing research has established the influence of social
relationships on risky health behaviors (eg, tobacco cessation)
and lifestyle factors (eg, diet, physical activity, medication use,
and self-monitoring of blood glucose) that impact type 2 diabetes
mellitus (T2DM)-related health outcomes; for example, an
individual is more likely to comply with health-related goals
and adhere to preventive practices, provided their social ties
also engage in similar behaviors by changing their intrapersonal
beliefs, attitudes, or knowledge [40-43]. Through this analysis,
we aim to address the following research questions:

(1) How are communication content and intent expressed in
OHCs for behavior change and chronic disease management?

(2) How is communication intent associated with self-reported
user behavior and observed user engagement in an OHC?

Methods

Figure 1 describes the important components of our
mixed-methods approach, which are explained in more detail
in subsequent sections.
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Figure 1. Outline of the methodological framework of the study.

Data Set Selection
The proposed research was conducted in the context of two
different OHCs: one for tobacco cessation and another for DSM.

QuitNet (QN) is one of the largest OHCs promoting tobacco
cessation amongst its users [44]. The users of this community
are usually smokers willing to quit or ex-smokers willing to
stay abstinent. Initial studies have shown a strong correlation
of an individual’s participation in QN with abstinence compared
to individuals who do not participate in such communities [45].
The data set used in this study was drawn from a previously
studied quality improvement database spanning from 2000 to
2015, consisting of nearly 2.46 million peer interactions
organized into 289,456 unique threads exchanged by 64,884
unique users. Using the inbuilt sample() function of the random
module in Python, we randomly selected a subset of 2005
messages from this data set, organized into 132 unique threads
posted by 884 unique community users.

The American Diabetes Association (ADA) support community
is an online support group for individuals who have diabetes
(type 1, type 2, or prediabetes) to engage with their peers as
well as their caregivers [46]. The community users interact with
one another on a wide variety of topics ranging from medication
use, diet, and physical activity to daily monitoring of blood
glucose levels. Even though the outcomes among type 1 diabetes
mellitus (T1DM), T2DM, or prediabetes are impacted by
behaviors (eg, lifestyle, medication use, self-monitoring of blood
glucose) that can be heavily influenced by an individual’s social
infrastructure, for this research, we focused on interactions
related to T2DM. The data set spanned from 2015 to 2018,
consisting of nearly 58,965 peer interactions specific to T2DM

organized into 5829 unique topics posted by 1909 users. Using
the inbuilt sample() function of the random module in Python,
we randomly selected a subset of 1006 messages from this data
set, organized into 99 unique topics posted by 141 unique
community users.

Based on our prior research that focused on the qualitative
analysis of digital communication from these OHCs [22,39],
we expanded our data sets for this study in order to attain
thematic saturation and a justifiable data set size amenable to
manual analysis. Further, we selected the given size ranges for
the two data sets in order to create a gold-standard annotated
data set that can be efficiently used for downstream automated
text mining techniques.

Qualitative Analysis

Message-Level Content and Intent Characterization
We conducted an in-depth qualitative analysis, in which we
used directed content analysis [47] and discourse analysis [48]
techniques, of a random sample of 3011 messages from QN
and ADA online communities. Based on a modified version of
Searle's taxonomy of speech acts [28,29], we classified the
messages using discourse analysis into 10 categories, as
described in Multimedia Appendix 1. By combining the speech
acts (how) with the content (what) of these communications,
we can understand how the community users accomplish their
common goals, such as tobacco cessation or diabetes
control—that is, how, using online exchanges, do these
communities shape their identity, support their users, and
accomplish the goal of helping individuals sustain positive
health changes effectively and efficiently. Further, we used the
coding schema provided in Multimedia Appendix 2 to map
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speech acts to inductively derived, theoretically linked
communication themes [22,46,49]. Communication themes
capture the essence or meaning of the conversation (which
essentially pertains to communication content). They are
obtained through the aggregation of behavioral and cognitive
constructs from multiple behavior change theories [22,46,49].
The communication theme codes were inductively derived using
grounded theory techniques in our prior work [22,46]. For
illustration purposes, consider the following message from the
QN community to show how codes were assigned to these
messages:

YES Cravings will go away!!! It’s hard to believe, I
didn't believe it either, but figured a zillion people
here said they would and they were right!!! Just hang
in, tough it out, stick head in freezer and breath deep
and whatever you do, if any chance of slipping might
creep up remember the 3 post rule!! Again, the
Cravings are going to stop, it’s going to be ok, I
promise!!!

This message has embodied an overarching theme of cravings
where the user who has posted the message is providing advice
on how to deal with cravings and is providing specific
instructions to the other user in the form of social support
(communication theme) as to how they can deal with this issue.
The user used a directive speech act, where the intention was
to get one’s peer to remember the three-post rule, where the
user is encouraged to make a post if they are craving for a smoke
and wait for at least three responses. The user also used an

assertive speech act, where the user talked about their beliefs
associated with cravings, such as “Cravings are going to stop.”

Communication themes and speech act codes were not mutually
exclusive and may relate to multiple codes. Two independent
researchers were involved in the coding process. Each coder
used a qualitative coding schema to independently assign
communication theme and speech act categories to a subset of
messages by performing line-by-line analysis of every message
using directed content analysis techniques [47]. Each message
was chosen as the coding unit for analysis. Since we followed
a predetermined set of codes to label the peer messages from
the two communities, there was no indication for the need for
new communication themes or speech acts to capture the content
or intent of the communication. Interrater reliability was
calculated between coders to ensure objectivity in the coding
process using the Cohen kappa (κ; .78 for communication
themes and .76 for speech acts) [50].

User Engagement and Behavior Characterization
We manually developed an empirical user persona based on
users’engagement levels and behavior profiles. Table 1 provides
an overview of the data set characteristics from both
communities. The average number of messages posted by QN
and ADA community users were 2 (SD=3.37) and 7 (SD=13.73),
respectively. Based on this, we divided our users into three
engagement levels: high-engagement users (>3 messages for
QN and >=8 messages for ADA), medium-engagement users
(2-3 messages for QN and 4-7 messages for ADA), and
low-engagement users (1 message for QN and 1-3 messages
for ADA).
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Table 1. Data set characteristics.

ADAbQNaCharacteristics

—46Average age of users, years (n=594)

Gender distribution (n)

—130Male

—463Female

—291Not identified

User engagement status, n (%)

31 (21.8)128 (14.5)High

29 (20.4)244 (27.6)Medium

81 (57.0)512 (57.9)Low

Tobacco abstinence status (n=254) specific to QN, n (%)

—162 (63.8)Abstinent users

—47 (18.5)Non-abstinent users

—1Relapsed users

—2Users who started their quit

—42 (16.5)No self-reported status

DSMc behavior persona (n=141) specific to ADA, n (%)

60 (42.6)—Users on medications

23 (16.3)—Users on no medications

12 (8.5)—Users with newly diagnosed T2DMd

66 (46.8)—Users with advanced T2DM

36 (25.5)—Users with lifestyle changes

47 (33.3)—Users with no lifestyle changes

58 (41.1)—No self-reported signatures

aQN: QuitNet.
bADA: American Diabetes Association.
cDSM: diabetes self-management.
dT2DM: type 2 diabetes mellitus.

We also reported their self-reported smoking status by manually
analyzing the messages, leveraging the fact that QN community
users tend to specify the number of days since they last smoked
in their message postings as a form of tradition. From these
data, we estimated the user abstinence status for a subset of
users (n=254) and identified users as falling into one of the
following categories: abstinent (status 1), non-abstinent (status
0), relapsed (status 1 to status 0), users who started their quit
recently (status 0 to status 1), and users with no self-reported
smoking status.

Further, we constructed a DSM behavior persona for a subset
of users (83/141, 58.86%) based on their self-reported forum
signature and classified them as follows based on their DSM
strategies and diagnostic features: (1) medication versus
nonmedication users—the users were differentiated based on
whether they managed their diabetes with the help of
medications, such as metformin (Glucophage) or insulin, from
those who did not use any medications for self-management or
had no mention of medication use in their self-reported

signatures; (2) users with newly diagnosed T2DM versus users
with advanced T2DM—the users were differentiated based on
whether they had a diagnosis of diabetes for less than 4 years
(2017 or onward) from those that had had a diagnosis of diabetes
for over 4 years (earlier than 2017); and (3) incorporation of
lifestyle changes versus no incorporation of lifestyle
changes—the users were differentiated based on whether they
had incorporated lifestyle changes, such as low-carb diets or
exercise, into their daily routines from those who did not
incorporate such changes or had no such mentions in their
self-reported signatures.

Statistical Analysis
Further, the associations among user behavior and engagement
profiles with speech acts and communication themes were
evaluated by statistical analysis approaches, such as the
chi-square test or the Fisher test, depending on the sample size.
We also used the Cramer V to assess their correlation strengths.
All statistical analyses were performed using the R programming
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language (using the stats package), and the significance level
was P<.05. Results

Qualitative Analysis
The qualitative analysis of the 3011 messages exchanged by
QN and ADA community users provided insights into the nature
of the thematic interest of the community users and the variance
in the expression of intentions among them (Figures 2 and 3).

Figure 2. Prevalence of communication themes in QN and ADA communities. ADA: American Diabetes Association; QN: QuitNet.

Figure 3. Prevalence of speech acts in QN and ADA communities. ADA: American Diabetes Association; QN: QuitNet.

QN Community Communication Themes
Community-driven traditions were quite popular in the QN
community, such as bonfires, which is a virtual event in which
users bring their unsmoked cigarettes and throw them into the
fire, sharing stats with one another in the form of the number
of days since they last smoked and celebratory exchanges upon
meeting certain milestones, or pledges, which is a ritual in which
users extend their hand to other community users to stay
committed to abstinence. Messages describing incentives to not
smoke (teachable moments), such as improved quality of life
(eg, family bonding), better perception of everyday moments
(eg, savoring food), reduction in health risks (eg, cancer), were

also common in the QN community. The QN community users
also posted messages seeking help to fight cravings or making
a confession to others about their relapse or obstacles that
uninspired users to stay quit. Pharmacotherapy options in the
form of gums and patches that helped users stay away from
tobacco were also commonly discussed to help those struggling
in staying quit.

ADA Community Communication Themes
In the ADA community, medication-related conversations
centering around the use of insulin (Lantus), metformin, etc,
were quite prevalent (pharmacotherapy). Anxiety issues or the
inability to manage blood glucose levels within the desired

J Med Internet Res 2021 | vol. 23 | iss. 11 | e32167 | p. 6https://www.jmir.org/2021/11/e32167
(page number not for citation purposes)

Singh et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


range were the most commonly expressed obstacles among
ADA community users (obstacles). The ADA community users
also shared their progress via objective metrics, such as
improved A1c values and adherence to healthy diets.
Patient-reported outcomes were shared by ADA community
users, such as higher blood glucose readings caused by
beta-blockers.

QN Community Communication Intent
The most prevalent intention behind user communication in QN
was emotion, which emphasizes the nature of providing
emotional support to one another through such digital platforms.
Declarative intentions where QN community users provide
objective information in the form of stating their quit dates or
days since the last smoke were also common. Assertions, such
as “It really does get better, people told me that and I thought
they were lying, but it really does,” show how an individual’s
belief shapes their tobacco cessation–related goals. Directives,
where QN community users provide support and guidance to
one another, and commissive intentions, such as pledges or
promises, were also prevalent. Some QN community users had
expressive intentions underlying their communication with other
community users, where they tried to convey their feelings about
struggles with the quitting process or applauding the
achievements of their peers. Statements such as “In my first few
weeks of this quit I replaced the pack of ciggs that was always
in my purse with a stack of index cards” focused on providing
information about health practices that helped users stay focused
on their health-related goals.

ADA Community Communication Intent
In the ADA community, assertion speech acts embedded within
the messages, such as “Consider blurry vision as a sign of high
blood sugar” or “Diet and exercise are the primary tools of
defense against diabetes” were commonly present within the
peer interactions. There was also a high prevalence of statements
highlighting health-related practices of community users, such
as “Since my diagnosis I have cut down carbs, started exercising
and taking metformin with the goal of keeping A1C values close

to normal.” Directives, such as “Follow up with your primary
care physician to get the medications checked” or “Check your
blood glucose values at least before every meal in the
beginning,” highlighted the presence of peer support and
guidance within the community. Stance speech acts in the form
of “I agree, meds are a source of consternation” or “I disagree
with your point” were also prevalent in ADA peer interactions.
Many ADA community users looking for guidance from their
peers posted their queries or questions in the forums. Declarative
speech acts, such as “I will no longer eat or drink carelessly,”
where ADA community users announced objective information
regarding their health-related goals, were also common.
Expressive and emotion speech acts were also prevalent in ADA
peer interactions to describe their efforts toward DSM or to
applaud the achievements of their peers.

Figure 4 shows the co-occurrence matrix of communication
themes and speech acts for both communities, where the color
scale represents the percentage of messages in which a given
speech act was present; the x axis represents the speech act
categories, and the y axis represents the communication themes
categories. In the QN community, there was a high prevalence
of commissive speech acts in the readiness theme, which is
expected, since this theme reflects motivations to initiate positive
health changes. In addition, there was a high prevalence of
declaratives in the traditions theme, since most of the traditions
in the QN community focus on sharing quit statistics with other
community users. In the QN community, directives were highly
prevalent in teachable moments and the cravings theme. In the
ADA community, directives were highly prevalent in
pharmacotherapy theme, where users gave directions to one
another on the use of medications, such as insulin and
metformin. The stance speech act was highly prevalent in ADA
messages where users’ opinions were at a conflict with other
community users, and the expressive speech act was commonly
present in the obstacles theme, where the ADA community
users shared their psychological state of dealing with issues
such as not managing their diet plan on a day-to-day basis.

Figure 4. Mapping of communication themes and speech acts captured via peer interactions in the two OHCs. ADA: American Diabetes Association;
OHC: online health community; QN: QuitNet.
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Results From Statistical Analysis
The associations between all categories of speech acts and the
five most prevalent categories of communication themes within
the QN and ADA communities are shown in Tables 2 and 3,
where P and V refer to the P value and the Cramer V value,
respectively. In concrete terms, it means that in the QN
community, the emotion speech act, for example, was often
used in the context of the user’s readiness to quit smoking or
was often expressed when a user participated in
community-specific traditions (eg, bonfires, pledges). Similarly,

stance and statement speech acts, for example, were often
prevalent in the discussions outlining motivations to quit
smoking (teachable moments). Declarative and directive speech
acts, for example, were often used in the context of a user’s
progress with smoking cessation. The strength of association
was highest for the desire speech act within the social support
theme (Cramer V=.26), followed by the directive speech act
within the social support theme (Cramer V=.20) and the
declarative speech act within the traditions theme (Cramer
V=.15); see Table 2.

Table 2. Evaluation of the association between speech acts and communication themes in the QNa community.

Readiness, P(V)Teachable moments, P(V)Traditions, P(V)Progress, P(V)Social support, P(V)

.02 (0.03)<.001 (0.11)<.001 (0.13).04 (0.02)<.001 (0.07)Assertion

<.001 (0.07)<.001 (0.06)<.001 (0.07).71<.001 (0.07)Commissive

<.001 (0.08)<.001 (0.09)<.001 (0.15)<.001 (0.08)<.001 (0.11)Declarative

.02 (0.03)<.001 (0.04)<.001 (0.12)<.001 (0.13)<.001 (0.26)Desire

<.001 (0.10)<.001 (0.12).30<.001 (0.09)<.001 (0.20)Directive

<.001 (0.08)<.001 (0.11)<.001 (0.08).73.14Emotion

.18<.001 (0.04).02 (0.03).02 (0.03).002 (0.04)Expressive

.68.10.94.51.11Question

.99<.001 (0.04)<.001 (0.07).47<.001 (0.05)Stance

<.001 (0.07)<.001 (0.14)<.001 (0.11).004 (0.03).05 (0.02)Statement

aQN: QuitNet.

In the ADA community, for example, the assertion speech act
was mostly used in the context of a user’s readiness to manage
lifestyle behaviors that influence diabetes. The commissive
speech act was often prevalent within the social support,
readiness, and teachable moments communication themes.

Messages conveying the user’s experiences with hurdles
(teachable moments) often contained expressive and stance
speech acts. The social support theme often had higher
prevalence of the emotion, expressive, and stance speech acts
(see Table 3).

Table 3. Evaluation of the association between speech acts and communication themes in the ADAa community.

Readiness, P(V)Teachable moments, P(V)Traditions, P(V)Progress, P(V)Social support, P(V)

.03 (0.04).37.74.40.35Assertion

.004 (0.05).04 (0.04).99.51<.001 (0.06)Commissive

.62.49.99.15.35Declarative

.13.84.99.62.45Desire

.24.07.89.51.22Directive

.90.48.15.001 (0.06).004 (0.05)Emotion

.29<.001 (0.07).140.74<.001 (0.06)Expressive

.67.22.13.04 (0.04).99Question

.84<.001 (0.07).50.63.02 (0.04)Stance

.66.45.25.45.61Statement

aADA: American Diabetes Association.

Figure 5 shows the distribution of speech acts across the three
user engagement levels for both communities, where the x axis
represents the speech act categories and the y axis represents
the percentage of messages in which a given speech act was
present. In the QN community, low-engagement users had a

high prevalence of the desire (2%) and expressive (18%) speech
acts compared to high- or medium-engagement users, which
indicates that low-engagement users are willing to incorporate
behavior change but somehow need more motivation to engage
with other users of the community who have successfully quit.
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Emotion (37%) and declarative (28%) speech acts were more
frequently expressed by high-engagement users compared to
other engagement levels, showing how active users in the QN
community play an essential role in providing emotional support
to other users in this community. Statistical analysis showed
that there is a significant association (P<.05) between the overall
expression of speech acts and user engagement levels based on

the counts of messages expressing different speech acts
exchanged by individual user groups, while the overall strength
of association is weak (Cramer V=.07). Post hoc analysis
revealed that there is a significant association (P<.05) between
the assertion, declarative, question, and statement speech acts
and the user engagement levels in the QN community (see Table
4).

Figure 5. Distribution of speech acts across users’ engagement levels. ADA: American Diabetes Association; QN: QuitNet.

Table 4. Statistical analysis results for users’ engagement levels in the QNa community.

Cramer VChi-square or Fisher exact test (P)Speech acts

0.04.04Assertion

—.23Commissive

0.06.005Declarative

—.34Desire

—.61Directive

—.88Emotion

—.47Expressive

0.05.03Question

—.77Stance

0.13<.001Statement

aQN: QuitNet.

Within the ADA community, the low-engagement users
expressed the desire (6%) and declarative (17%) speech acts
to a greater extent compared to other engagement levels. The
high-engagement users of the ADA community provided
directives (29%) to other users compared to other engagement
levels, which indicates that these users might be able to
appropriately guide other community users per users’concerns.
High-engagement users within the ADA community were also

quite opinionated as they expressed high levels of stance (22%).
Statistical analysis showed that there is a significant association
(P<.05) between the overall expression of speech acts and user
engagement levels, while the overall strength of association is
weak (Cramer V=.13). Post hoc analysis revealed that there is
a significant association (P<.05) between the commissive,
declarative, directive, and stance speech acts and the user
engagement levels in the ADA community (see Table 5).
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Table 5. Statistical analysis results for users’ engagement levels in the ADAa community.

Cramer VChi-square or Fisher exact test (P)Speech acts

—.80Assertion

0.11<.001Commissive

0.08.002Declarative

—.06Desire

0.06.03Directive

—.18Emotion

—.12Expressive

—.74Question

0.06.02Stance

—.28Statement

aADA: American Diabetes Association.

The distribution of different speech acts by the percentage of
messages exchanged per the QN community user’s abstinence
status is shown in Figure 6, where the x axis represents the
speech act categories and the y axis represents the percentage
of messages in which a given speech act was present. Abstinent
users had different informational needs than non-abstinent users.
Their role and context in making contributions differed from
those new to the community or in a different stage of behavior
change. They had a high prevalence of emotion (28%) and
expressive (19%) speech acts. The other commonly occurring
speech acts among abstinent users were assertion (18%),

directive (17%), and statement (17%). The most highly prevalent
speech act among non-abstinent users was directive (21%), and
they also expressed themselves with the commissive (17%) and
declarative (13%) speech acts through promises to themselves
or the community. The other commonly occurring speech acts
among non-abstinent users were emotion (13%) and statement
(12%). The stance speech act was only expressed by abstinent
users and had low prevalence (2%). The prevalence of the desire
speech act was comparable across QN community users per
their abstinence status—4% for abstinent users and 5% for
non-abstinent users.

Figure 6. Distribution of speech acts according to the user’s abstinence status in the QN community. QN: QuitNet.

We also examined the distribution of different speech acts by
the percentage of messages exchanged per the ADA community
users’ medication status, as shown in Figure 7, where the x axis
represents the speech act categories and the y axis represents
the percentage of messages in which a given speech act was
present. The most highly prevalent speech acts for both
medication and nonmedication users were assertion (50% and
54%, respectively) and statement (both 38%). The other
commonly occurring speech acts among medication and

nonmedication users were directive (27% and 28%,
respectively), stance (20% and 24%, respectively), and question
(18% and 17%, respectively). Regarding the distribution of
different speech acts by the percentage of messages exchanged
per ADA community users’ diagnosis status (Figure 7), the
most highly prevalent speech acts for newly diagnosed T2DM
and advanced T2DM users were assertion (46% and 52%,
respectively) and statement (38% and 39%, respectively). The
newly diagnosed T2DM users had a higher prevalence of the
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stance (25%) speech act, while advanced T2DM users had a
higher prevalence of the directive (29%) speech act. The users
who incorporated lifestyle changes provided directives (29%)
to others and also shared their health practices through the use
of statements (40%). The users who incorporated lifestyle

changes had a high prevalence of the assertion (54%), question
(21%), and stance (26%) speech acts in their peer interactions
compared with users who had not incorporated lifestyle changes
(Figure 7).

Figure 7. Distribution of speech acts according to the user’s behavior profiles in the ADA community. ADA: American Diabetes Association; T2DM:
type 2 diabetes mellitus.

Table 6 shows the results of the statistical analysis across user
behavior profiles within the two OHCs, where P and V refer to
the P value and the Cramer V value, respectively. There was a
statistically significant (P=.002) association between the
expression of speech acts and abstinence status in the QN
community. Similarly, there was a statistically significant
(P=.03) association between the prevalence of various
communication themes and abstinence status in the QN
community. There was a statistically significant (P=.007)
association between the expression of speech acts and lifestyle
change status in the ADA community. This significance was

also noted in the prevalence of communication themes and
lifestyle change status within the ADA community (P=.001).
The relationship strength between speech acts and abstinent
status (Cramer V=.22) and between speech acts and lifestyle
change status (Cramer V=.12) was weak. There was no
significant relationship between the expression of speech acts
and the ADA community users’ medication or diagnosis status.
Further analysis is required to identify the specific categories
of speech acts that might contribute to these significant
relationships.

Table 6. Statistical analysis results across user behavior profiles in the two OHCsa.

Cramer VChi-square or Fisher exact test (P)

Speech acts

0.22.002QNb (abstinent vs non-abstinent users)

—.95ADAc (users on medications vs users on no medications)

—.26ADA (users with newly diagnosed T2DMd vs users with advanced T2DM)

0.12.007ADA (users with lifestyle changes vs users with no lifestyle changes)

Communication themes

0.16.03QN (abstinent vs non-abstinent users)

—.23ADA (users on medications vs users on no medications)

—.08ADA (users with newly diagnosed T2DM vs users with advanced T2DM)

0.16<.001ADA (users with lifestyle changes vs users with no lifestyle changes)

aOHC: online health community.
bQN: QuitNet.
cADA: American Diabetes Association.
dT2DM: type 2 diabetes mellitus.
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Discussion

Principal Results
Our study focused on analyzing the speech acts embedded within
the user communications in OHCs using the mixed-methods
approach in order to gain an understanding of the factors
contributing toward behavior change in the context of two health
care domains, tobacco cessation and diabetes self-management
(DSM). The study of communication intent to understand and
model health-related user communications is not without
precedent. For example, earlier research used a similar
pragmatics-based discourse analytic framework to investigate
the expression of empathy within a T2DM Facebook support
group and found that empathy may be expressed and perceived
differently depending on the user’s perspectives [51]. Similarly,
in our study, although management of T2DM may include
promises of behavior change through diet, exercise, and
increased adherence to medication regimens, commissive speech
acts formed only a small fraction of the discussion. Although
we used the 10 categories of speech acts from Searle's taxonomy
of speech acts, other studies have focused on only stance-taking
intentions of complaining or disagreeing [52] or
relationship-building through use of the self-praise speech act
to understand how this speech act instills positive values among
the smoking cessation community users [53]. However, it is
important to look at all the categories of speech acts in order to
characterize what constitutes persuasive communications so
that we can better enable individuals to improve their
health-related behaviors through high-impact, just-in-time
adaptive support.

Another study [54] used a smoking cessation public forum called
SmokingisBad to understand how information is shared between
initiators/help seekers and respondents/advice givers using the
analytical lens of persuasion and interpersonal pragmatics. This
study reported how advice givers focus more on the
interpersonal side of interaction to provide motivation and
support to initiators to become successful quitters [54]. In our
study, too, we noticed statistically significant differences in the
expression of communication themes as well as speech acts
based on the abstinence status of QN community members. The
statistically significant association between the speech acts and
communication themes discussed among different user behavior
subgroups (abstinent vs non-abstinent users, users with lifestyle
changes vs no lifestyle changes) corroborates how the intent of
peer interactions and social dialogue are unique to an
individual’s behavior profile and also differ for a shared
collection of communication themes. Abstinent users engaging
with a smoking cessation community are likely to have different
needs than those seeking support to stop smoking. Non-abstinent
users making a promise to themselves or peers through the use
of a commissive statement (eg, “I will stop smoking tomorrow.”)
logically follows. Existing tobacco cessation interventions
oftentimes target an individual’s readiness based on their stage
of behavior change (as defined by the transtheoretical model of
change [55]) and have proven to be effective in helping
individuals reduce their nicotine intake [56,57]. In addition to
the behavioral stage, our study enables the identification of the
cognitive and behavioral state of individuals, as manifested in

their peer interactions at a granularity that was not previously
explored through incorporation of attributes that describe
communication content and intent. The uniqueness of our study
lies in understanding the intent of the community users, not just
based on one’s conversations with their peers, but also based
on their self-reported behavior profiles as well as observed
engagement levels, thus offering intrapersonal and interpersonal
contexts of psychosocial and behavioral domains crucial to
self-management of risky behaviors and chronic health
conditions.

Significant associations between speech acts, communication
themes, and user engagement within the two OHCs also suggest
variances in preferred methods of expression and peer
discussions, depending on the engagement levels of users. It is
also interesting to note that ADA community users with low
engagement had a higher prevalence of the desire speech act in
their communication with peers, reflecting on their needs to
fulfill their self-management goals. However, most ADA
community users with high engagement had a high prevalence
of the directive speech act, which may reflect their ability to
provide guidance to their peers, thus emphasizing the role of
peer mentors and patient expertise [58]. This provides an
additional layer of social complexity that can be harnessed in
the design of various digital health tools through the inclusion
of advanced interactions in the form of recommendation engines
that facilitate meaningful peer and content connections,
conversational agents for guided training, etc. Such
technological implementations can take into consideration the
specific intentions associated with the engagement status of
users within an OHC in order to help low-engagement users
who need motivation and social support by exposing or
recommending them to high-engagement users who have been
able to maintain constant engagement using such platforms or
to relevant topics based on their thematic interests. The age
group of the community users also affects their perceptions and
engagement with technology and is another important factor to
consider in order to maximize the potential of digital health
tools to improve consumer engagement with such platforms to
facilitate behavior change [59], which is outside the scope of
our analysis due to data constraints associated with our data
sets.

In terms of the associations between speech acts and
communication themes, all of the speech acts (except question)
were significantly associated with the social support theme
within the QN community. Only a few speech acts (commissive,
emotion, expressive, and stance) were significantly associated
with the social support theme in the ADA community. As social
support is delivered within the full range of speech acts, this
indicates robust use of many different subtle forms of
transmission, emphasizing how the messages are formed matters.
Areas of differentiation in how these ideas are shared (and why
it differs in areas such as progress, readiness for change, and
traditions) indicate areas where coupling pragmatic action with
message content has the potential for impact. The differences
observed among online communities to discuss communication
themes such as traditions, obstacles, and patient-related
outcomes also highlight the distinctive approaches necessary
to address independent communities. Previous research has
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shown that smokers who receive comprehensive cessation
counseling over the telephone using techniques that focus on
cognitive, emotional, and coping processes tend to have
increased acceptance of cravings to smoke [60]. Similarly, in
our study, we found that in the QN community, the directive
speech act was highly prevalent in the cravings theme; thus,
digital behavior change interventions can benefit from
incorporating such additional insights into cravings to improve
message crafting and content tailoring capabilities per the user’s
needs.

Implications for the Design of Digital Health
Interventions
Understanding the organic evolution of interaction ingredients
in health-related online social conversations facilitates the
synthesis of support infrastructure, including virtual chat rooms
and digital assistants in health care, and depends on the
comparable and adaptive emulation of naturalistic expressions
in peer interactions. Such analysis can enable (1) construction
of user representations and their information needs and (2)
modeling of collective social resilience and human behavior
patterns in collaborative endeavors in digital settings. This
deeper understanding can result in downstream technologies
such as digital therapeutics and virtual coaching agents with
real-time naturalistic conversational capabilities. The results of
our study indicate that we can use linguistic taxonomies (eg,
Searle's taxonomy of speech acts) in order to capture the latent
needs of OHC users based on their interactions with their peers,
alongside their topics of interest (communication content), which
can subsequently result in more responsive and personalized
digital health interventions to support behavior change. This
can have implications for designing digital care management
pathways for individuals and communities based on their
self-reported digital behaviors and engagement preferences,
thereby enabling individuals to make better choices, and support
them in sustaining long-term behavior change, thus ultimately
improving their quality of life.

Limitations
Our study is not without limitations. Although QN and ADA
messages were selected at random, the relatively small and
uneven sample sizes may have resulted in inaccurate
representations of the overall prevalence of speech acts and
thematic emphasis. However, our sample of 3011 messages
using qualitative research methods is appropriate for the study
objectives. Even though we used empirically sound and reliable
methods for coding the peer conversations, our analysis might
be limited by subjective bias in the annotation process that is
inherent in human coding in qualitative research [61]. Although
we extracted the behavior profiles of the users who had

self-reported their abstinence status within the QN forum
messages and those who had created self-reported signatures
within the ADA community, such extraction may be affected
by incomplete or inaccurate self-report accounts and as such
may not be representative of the general population. Moreover,
our analysis did not consider sociodemographic and cultural
factors, which can also result in differences in expressions. Our
analysis was primarily focused on text-based user
communications and did not consider other aspects of online
user behavior within an OHC (eg, likes, dislikes, shares), which
can also provide additional insights. OHCs can also be used for
spreading health-related misinformation [62], which can have
a negative influence on such behaviors. However, we did not
consider the manifestation of misinformation as a separate theme
within our data sets, which should be formalized through
content-flagging mechanisms in future studies. The timeline of
the data sets used in the study is not recent (2000-2015 for QN
and 2015-2018 for ADA). We will attempt to obtain current
data sets in future studies; however, we believe the findings still
hold since the basic tenet of the social interactions remains the
same. Future work should consider coding more messages in
order to ensure category saturation for speech acts and
communication themes so as to curate a balanced annotated
data set. Our efforts to develop semiautomated methods to scale
up the application of communication themes and speech act
labels to large-scale data sets using deep learning models (eg,
convolutional neural networks [CNNs]) [63], bidirectional
encoder representations from transformers (BERT) [64]), and
social influence models [65-67] are underway.

Conclusions
Digital health platforms, specifically OHCs, provide
unprecedented opportunities for researchers to transform into
empathetic listeners of people’s endeavors, from small-scale,
1-day-at-a-time to large-scale life-consuming behavior
modifications. Such listening capabilities will help us glean the
needs of individuals to initiate and sustain positive health
changes. This paper proposes an analytical framework to enable
deep social listening capabilities to uncover the unmet needs of
individuals, thus laying the foundation for next-generation
technology innovation efforts. Our efforts to overlay the
communication intent implicit in peer interactions alongside
content-specific theory-linked characterizations of social media
discourse have provided insights into topic diversity and latent
interactions of users within these topics. Such content-specific
and intent-sensitive methodological framework can inform the
development of cognitively enabled big data analytics and
machine learning models that better harvest the digital footprint
of social media users.

Acknowledgments
Research reported in this publication was supported by the National Library of Medicine and the National Cancer Institute of the
National Institutes of Health (award nos. 1R01LM012974-01A1 and 3R01LM012974-02S1). The content is solely the authors’
responsibility and does not necessarily represent the official views of the National Institutes of Health.

Conflicts of Interest
None declared.

J Med Internet Res 2021 | vol. 23 | iss. 11 | e32167 | p. 13https://www.jmir.org/2021/11/e32167
(page number not for citation purposes)

Singh et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 1
Qualitative coding schema for speech acts.
[DOCX File , 15 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Qualitative coding schema for communication themes.
[DOCX File , 15 KB-Multimedia Appendix 2]

References

1. Parekh AK, Goodman RA, Gordon C, Koh HK, HHS Interagency Workgroup on Multiple Chronic Conditions. Managing
multiple chronic conditions: a strategic framework for improving health outcomes and quality of life. Public Health Rep
2011;126(4):460-471 [FREE Full text] [doi: 10.1177/003335491112600403] [Medline: 21800741]

2. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of death in the United States, 2000. JAMA
2004;291(10):1238-1245. [doi: 10.1001/jama.291.10.1238] [Medline: 15010446]

3. National Center for Health Statistics. FastStats: Deaths and Mortality. 2021. URL: https://www.cdc.gov/nchs/fastats/deaths.
htm [accessed 2021-11-01]

4. Kripalani S, Yao X, Haynes RB. Interventions to enhance medication adherence in chronic medical conditions: a systematic
review. Arch Intern Med 2007;167(6):540-550. [doi: 10.1001/archinte.167.6.540] [Medline: 17389285]

5. Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J. Self-management approaches for people with chronic conditions:
a review. Patient Educ Couns 2002;48(2):177-187. [doi: 10.1016/S0738-3991(02)00032-0]

6. Gritz ER, Vidrine DJ, Fingeret MC. Smoking cessation a critical component of medical management in chronic disease
populations. Am J Prev Med 2007;33(6 Suppl):S414-S422. [doi: 10.1016/j.amepre.2007.09.013] [Medline: 18021917]

7. Willey C, Redding C, Stafford J, Garfield F, Geletko S, Flanigan T, et al. Stages of change for adherence with medication
regimens for chronic disease: Development and validation of a measure. Clin Ther 2000;22(7):858-871. [doi:
10.1016/s0149-2918(00)80058-2]

8. Lancaster T, Stead L, Silagy C, Sowden A. Effectiveness of interventions to help people stop smoking: findings from the
Cochrane Library. BMJ 2000;321(7257):355-358 [FREE Full text] [doi: 10.1136/bmj.321.7257.355] [Medline: 10926597]

9. Lemmens V, Oenema A, Knut I, Brug J. Effectiveness of smoking cessation interventions among adults: a systematic
review of reviews. Eur J Cancer Prev 2008;17(6):535-544. [doi: 10.1097/CEJ.0b013e3282f75e48] [Medline: 18941375]

10. Strecher V, Wang C, Derry H, Wildenhaus K, Johnson C. Tailored interventions for multiple risk behaviors. Health Educ
Res 2002;17(5):619-626. [doi: 10.1093/her/17.5.619] [Medline: 12408206]

11. Prochaska JO, Velicer WF, Redding C, Rossi JS, Goldstein M, DePue J, et al. Stage-based expert systems to guide a
population of primary care patients to quit smoking, eat healthier, prevent skin cancer, and receive regular mammograms.
Prev Med 2005;41(2):406-416. [doi: 10.1016/j.ypmed.2004.09.050] [Medline: 15896835]

12. Chou W, Hunt YM, Beckjord EB, Moser RP, Hesse BW. Social media use in the United States: implications for health
communication. J Med Internet Res 2009;11(4):e48 [FREE Full text] [doi: 10.2196/jmir.1249] [Medline: 19945947]

13. Struik L, Baskerville NB. The role of Facebook in Crush the Crave, a mobile- and social media-based smoking cessation
intervention: qualitative framework analysis of posts. J Med Internet Res 2014;16(7):e170 [FREE Full text] [doi:
10.2196/jmir.3189] [Medline: 25016998]

14. Cheung Y, Chan CHH, Lai CKJ, Chan WFV, Wang MP, Li HCW, et al. Using WhatsApp and Facebook online social
groups for smoking relapse prevention for recent quitters: a pilot pragmatic cluster randomized controlled trial. J Med
Internet Res 2015;17(10):e238 [FREE Full text] [doi: 10.2196/jmir.4829] [Medline: 26494159]

15. Looyestyn J, Kernot J, Boshoff K, Maher C. A web-based, social networking beginners' running intervention for adults
aged 18 to 50 years delivered via a Facebook group: randomized controlled trial. J Med Internet Res 2018;20(2):e67 [FREE
Full text] [doi: 10.2196/jmir.7862] [Medline: 29483065]

16. van Woudenberg TJ, Bevelander KE, Burk WJ, Smit CR, Buijs L, Buijzen M. A randomized controlled trial testing a social
network intervention to promote physical activity among adolescents. BMC Public Health 2018;18(1):542 [FREE Full text]
[doi: 10.1186/s12889-018-5451-4] [Medline: 29685112]

17. Du Y, Paiva K, Cebula A, Kim S, Lopez K, Li C, et al. Diabetes-related topics in an online forum for caregivers of individuals
living with Alzheimer disease and related dementias: qualitative inquiry. J Med Internet Res 2020;22(7):e17851 [FREE
Full text] [doi: 10.2196/17851] [Medline: 32628119]

18. Marsch L. Digital health data-driven approaches to understand human behavior. Neuropsychopharmacology
2021;46(1):191-196 [FREE Full text] [doi: 10.1038/s41386-020-0761-5] [Medline: 32653896]

19. Fu L, Jacobs MA, Brookover J, Valente TW, Cobb NK, Graham AL. An exploration of the Facebook social networks of
smokers and non-smokers. PLoS One 2017;12(11):e0187332 [FREE Full text] [doi: 10.1371/journal.pone.0187332]
[Medline: 29095958]

J Med Internet Res 2021 | vol. 23 | iss. 11 | e32167 | p. 14https://www.jmir.org/2021/11/e32167
(page number not for citation purposes)

Singh et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v23i11e32167_app1.docx&filename=81b1885ccbb754704afb7af156a52c8e.docx
https://jmir.org/api/download?alt_name=jmir_v23i11e32167_app1.docx&filename=81b1885ccbb754704afb7af156a52c8e.docx
https://jmir.org/api/download?alt_name=jmir_v23i11e32167_app2.docx&filename=82450f5566339031bb9846781f513989.docx
https://jmir.org/api/download?alt_name=jmir_v23i11e32167_app2.docx&filename=82450f5566339031bb9846781f513989.docx
http://europepmc.org/abstract/MED/21800741
http://dx.doi.org/10.1177/003335491112600403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21800741&dopt=Abstract
http://dx.doi.org/10.1001/jama.291.10.1238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15010446&dopt=Abstract
https://www.cdc.gov/nchs/fastats/deaths.htm
https://www.cdc.gov/nchs/fastats/deaths.htm
http://dx.doi.org/10.1001/archinte.167.6.540
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17389285&dopt=Abstract
http://dx.doi.org/10.1016/S0738-3991(02)00032-0
http://dx.doi.org/10.1016/j.amepre.2007.09.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18021917&dopt=Abstract
http://dx.doi.org/10.1016/s0149-2918(00)80058-2
http://europepmc.org/abstract/MED/10926597
http://dx.doi.org/10.1136/bmj.321.7257.355
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10926597&dopt=Abstract
http://dx.doi.org/10.1097/CEJ.0b013e3282f75e48
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18941375&dopt=Abstract
http://dx.doi.org/10.1093/her/17.5.619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12408206&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2004.09.050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15896835&dopt=Abstract
https://www.jmir.org/2009/4/e48/
http://dx.doi.org/10.2196/jmir.1249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19945947&dopt=Abstract
https://www.jmir.org/2014/7/e170/
http://dx.doi.org/10.2196/jmir.3189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25016998&dopt=Abstract
https://www.jmir.org/2015/10/e238/
http://dx.doi.org/10.2196/jmir.4829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26494159&dopt=Abstract
https://www.jmir.org/2018/2/e67/
https://www.jmir.org/2018/2/e67/
http://dx.doi.org/10.2196/jmir.7862
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29483065&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-018-5451-4
http://dx.doi.org/10.1186/s12889-018-5451-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29685112&dopt=Abstract
https://www.jmir.org/2020/7/e17851/
https://www.jmir.org/2020/7/e17851/
http://dx.doi.org/10.2196/17851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32628119&dopt=Abstract
http://europepmc.org/abstract/MED/32653896
http://dx.doi.org/10.1038/s41386-020-0761-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32653896&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0187332
http://dx.doi.org/10.1371/journal.pone.0187332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29095958&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


20. Zhao K, Wang X, Cha S, Cohn AM, Papandonatos GD, Amato MS, et al. A multirelational social network analysis of an
online health community for smoking cessation. J Med Internet Res 2016;18(8):e233 [FREE Full text] [doi:
10.2196/jmir.5985] [Medline: 27562640]

21. Karami A, Dahl AA, Turner-McGrievy G, Kharrazi H, Shaw G. Characterizing diabetes, diet, exercise, and obesity comments
on Twitter. Int J Inf Manage 2018;38(1):1-6 [FREE Full text] [doi: 10.1016/j.ijinfomgt.2017.08.002]

22. Myneni S, Lewis B, Singh T, Paiva K, Kim SM, Cebula AV, et al. Diabetes self-management in the age of social media:
large-scale analysis of peer interactions using semiautomated methods. JMIR Med Inform 2020;8(6):e18441 [FREE Full
text] [doi: 10.2196/18441] [Medline: 32602843]

23. Benson R, Hu M, Chen AT, Nag S, Zhu S, Conway M. Investigating the attitudes of adolescents and young adults towards
JUUL: computational study using Twitter data. JMIR Public Health Surveill 2020;6(3):e19975 [FREE Full text] [doi:
10.2196/19975] [Medline: 32876579]

24. Myneni S, Cobb NK, Cohen T. Content-specific network analysis of peer-to-peer communication in an online community
for smoking cessation. AMIA Annu Symp Proc 2016;2016:934-943 [FREE Full text] [Medline: 28269890]

25. Wu N, Brazeau A, Nakhla M, Chan D, Da Costa D, Mukerji G, et al. Type 1 diabetes mellitus virtual patient network as a
peer support community: protocol for social network analysis and content analysis. JMIR Res Protoc 2020;9(8):e18714
[FREE Full text] [doi: 10.2196/18714] [Medline: 32865502]

26. Thomas JA. Meaning in Interaction: An Introduction to Pragmatics. London: Routledge; 1995:240.
27. Austin JL. How to Do Things with Words. Cambridge, MA: Harvard University Press; 1975:168.
28. Searle JR. Expression and Meaning. Studies in the Theory of Speech Acts. Cambridge, England: Cambridge University

Press; 1979:187.
29. Searle JR. A classification of illocutionary acts. Lang Soc 2008;5(1):1-23. [doi: 10.1017/s0047404500006837]
30. Nastri J, Peña J, Hancock JT. The construction of away messages: a speech act analysis. J Comp Mediated Comm

2006;11(4):1025-1045. [doi: 10.1111/j.1083-6101.2006.00306.x]
31. Sappelli M, Pasi G, Verberne S, de Boer M, Kraaij W. Assessing e-mail intent and tasks in e-mail messages. Inf Sci

2016;358-359:1-17 [FREE Full text] [doi: 10.1016/j.ins.2016.03.002]
32. Carr CT, Schrock DB, Dauterman P. Speech acts within Facebook status messages. J Lang Soc Psychol 2012;31(2):176-196.

[doi: 10.1177/0261927x12438535]
33. Mohamad A, Rashid RA, Yunus K, Rahman SBA, Darus S, Musa R, et al. Speech acts in the Facebook status updates

posted by an apostate. IJEL 2018;8(4):226 [FREE Full text] [doi: 10.5539/ijel.v8n4p226]
34. Ordenes FV, Ludwig S, De Ruyter K, Grewal D, Wetzels M. Unveiling what is written in the stars: analyzing explicit,

implicit and discourse patterns of sentiment in social media. J Consum Res 2017:ucw070. [doi: 10.1093/jcr/ucw070]
35. Bhatia S, Biyani P, Mitra P. Identifying the role of individual user messages in an online discussion and its use in thread

retrieval. J Assn Inf Sci Tec 2015;67(2):276-288 [FREE Full text] [doi: 10.1002/asi.23373]
36. Zhang R, Gao D, Li W. What are tweeters doing: recognizing speech acts in twitter. In: Proceedings of the 5th AAAI

Conference on Analyzing Microtext: AAAIWS’11-05. AAAI Press; 2011:86-91.
37. Nemer D. Celebrities acting up: a speech act analysis in tweets of famous people. Soc Netw 2016;05(01):1-10 [FREE Full

text] [doi: 10.4236/sn.2016.51001]
38. Sampietro A. Emoji and rapport management in Spanish WhatsApp chats. J Pragmat 2019;143:109-120 [FREE Full text]

[doi: 10.1016/j.pragma.2019.02.009]
39. Myneni S, Cobb N, Cohen T. In pursuit of theoretical ground in behavior change support systems: analysis of peer-to-peer

communication in a health-related online community. J Med Internet Res 2016;18(2):e28 [FREE Full text] [doi:
10.2196/jmir.4671] [Medline: 26839162]

40. Christakis N, Fowler J. The collective dynamics of smoking in a large social network. N Engl J Med 2008;358(21):2249-2258
[FREE Full text] [doi: 10.1056/nejmsa0706154]

41. Umberson D, Crosnoe R, Reczek C. Social relationships and health behavior across life course. Annu Rev Sociol
2010;36:139-157 [FREE Full text] [doi: 10.1146/annurev-soc-070308-120011] [Medline: 21921974]

42. Aschbrenner K, Bobak C, Schneider EJ, Naslund JA, Brunette MF, O'Malley AJ. Egocentric social networks and smoking
among adults with serious mental illness. Transl Behav Med 2018;8(4):531-539 [FREE Full text] [doi: 10.1093/tbm/ibx014]
[Medline: 30016519]

43. Oser TK, Oser SM, Parascando JA, Hessler-Jones D, Sciamanna CN, Sparling K, et al. Social media in the diabetes
community: a novel way to assess psychosocial needs in people with diabetes and their caregivers. Curr Diab Rep
2020;20(3):10 [FREE Full text] [doi: 10.1007/s11892-020-1294-3] [Medline: 32080765]

44. Cobb N, Graham AL, Bock BC, Papandonatos G, Abrams DB. Initial evaluation of a real-world Internet smoking cessation
system. Nicotine Tob Res 2005;7(2):207-216 [FREE Full text] [doi: 10.1080/14622200500055319] [Medline: 16036277]

45. Graham A, Cobb NK, Raymond L, Sill SM, Young J. Effectiveness of an internet-based worksite smoking cessation
intervention at 12 months. J Occup Environ Med 2007;49(8):821-828 [FREE Full text] [doi: 10.1097/JOM.0b013e3180d09e6f]
[Medline: 17693778]

46. American Diabetes Association. Community Overview. URL: https://community.diabetes.org/home [accessed 2021-11-02]

J Med Internet Res 2021 | vol. 23 | iss. 11 | e32167 | p. 15https://www.jmir.org/2021/11/e32167
(page number not for citation purposes)

Singh et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2016/8/e233/
http://dx.doi.org/10.2196/jmir.5985
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27562640&dopt=Abstract
https://doi.org/10.1016/j.ijinfomgt.2017.08.002
http://dx.doi.org/10.1016/j.ijinfomgt.2017.08.002
https://medinform.jmir.org/2020/6/e18441/
https://medinform.jmir.org/2020/6/e18441/
http://dx.doi.org/10.2196/18441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32602843&dopt=Abstract
https://publichealth.jmir.org/2020/3/e19975/
http://dx.doi.org/10.2196/19975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32876579&dopt=Abstract
http://europepmc.org/abstract/MED/28269890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28269890&dopt=Abstract
https://www.researchprotocols.org/2020/8/e18714/
http://dx.doi.org/10.2196/18714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32865502&dopt=Abstract
http://dx.doi.org/10.1017/s0047404500006837
http://dx.doi.org/10.1111/j.1083-6101.2006.00306.x
https://doi.org/10.1016/j.ins.2016.03.002
http://dx.doi.org/10.1016/j.ins.2016.03.002
http://dx.doi.org/10.1177/0261927x12438535
https://doi.org/10.5539/ijel.v8n4p226
http://dx.doi.org/10.5539/ijel.v8n4p226
http://dx.doi.org/10.1093/jcr/ucw070
https://doi.org/10.1002/asi.23373
http://dx.doi.org/10.1002/asi.23373
https://doi.org/10.4236/sn.2016.51001
https://doi.org/10.4236/sn.2016.51001
http://dx.doi.org/10.4236/sn.2016.51001
https://doi.org/10.1016/j.pragma.2019.02.009
http://dx.doi.org/10.1016/j.pragma.2019.02.009
https://www.jmir.org/2016/2/e28/
http://dx.doi.org/10.2196/jmir.4671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26839162&dopt=Abstract
https://doi.org/10.1056/NEJMsa0706154
http://dx.doi.org/10.1056/nejmsa0706154
http://europepmc.org/abstract/MED/21921974
http://dx.doi.org/10.1146/annurev-soc-070308-120011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21921974&dopt=Abstract
http://europepmc.org/abstract/MED/30016519
http://dx.doi.org/10.1093/tbm/ibx014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30016519&dopt=Abstract
https://doi.org/10.1007/s11892-020-1294-3
http://dx.doi.org/10.1007/s11892-020-1294-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32080765&dopt=Abstract
http://europepmc.org/abstract/MED/16036277
http://dx.doi.org/10.1080/14622200500055319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16036277&dopt=Abstract
https://doi.org/10.1097/JOM.0b013e3180d09e6f
http://dx.doi.org/10.1097/JOM.0b013e3180d09e6f
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17693778&dopt=Abstract
https://community.diabetes.org/home
http://www.w3.org/Style/XSL
http://www.renderx.com/


47. Hsieh H, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res 2005;15(9):1277-1288 [FREE
Full text] [doi: 10.1177/1049732305276687] [Medline: 16204405]

48. Coulthard M, Condlin C. An Introduction to Discourse Analysis. London: Routledge; 2014:228.
49. Singh T, Wang J, Myneni S. Revealing intention in health-related peer interactions: implications for optimizing patient

engagement in self-health management. AMIA Annu Symp Proc 2020;2020:1120-1129 [FREE Full text] [Medline:
33936488]

50. Cohen J. Statistical Power Analysis for the Behavioral Sciences. New York: Routledge; 1988:567.
51. Pounds G, Hunt D, Koteyko N. Expression of empathy in a Facebook-based diabetes support group. Discourse Context

Media 2018;25:34-43 [FREE Full text] [doi: 10.1016/j.dcm.2018.01.008]
52. Epure E, Compagno D, Salinesi C, Deneckere R, Bajec M, Žitnik S. Process models of interrelated speech intentions from

online health-related conversations. Artif Intell Med 2018;91:23-38 [FREE Full text] [doi: 10.1016/j.artmed.2018.06.007]
[Medline: 30030089]

53. von Rohr MTR, Locher MA. The interpersonal effects of complimenting others and self-praise in online health settings.
In: Complimenting Behavior and (Self-)Praise across Social Media: New contexts and new insights. Amsterdam: John
Benjamins; 2020:189-211. [doi: 10.1075/pbns.313.08rud]

54. von Rohr MTR. “You will be glad you hung onto this quit”: sharing information and giving support when stopping smoking
online. In: Meeting Health Information Needs Outside of Healthcare: Opportunities and Challenge. Waltham, MA:
Chandos/Elsevier; 2015:263-290. [doi: 10.1016/B978-0-08-100248-3.00012-3]

55. Prochaska J, Velicer WF. The transtheoretical model of health behavior change. Am J Health Promot 1997;12(1):38-48
[FREE Full text] [doi: 10.4278/0890-1171-12.1.38] [Medline: 10170434]

56. Balmumcu A, Ünsal Atan Ş. Smoking cessation programs for pregnant women. UJAN 2021;32(3):188-196 [FREE Full
text] [doi: 10.1097/jan.0000000000000417]

57. Ramo D, Thrul J, Chavez K, Delucchi KL, Prochaska JJ. Feasibility and quit rates of the tobacco status project: a Facebook
smoking cessation intervention for young adults. J Med Internet Res 2015;17(12):e291 [FREE Full text] [doi:
10.2196/jmir.5209] [Medline: 26721211]

58. Hartzler A, Pratt W. Managing the personal side of health: how patient expertise differs from the expertise of clinicians. J
Med Internet Res 2011;13(3):e62 [FREE Full text] [doi: 10.2196/jmir.1728] [Medline: 21846635]

59. Vaportzis E, Clausen MG, Gow AJ. Older adults perceptions of technology and barriers to interacting with tablet computers:
a focus group study. Front Psychol 2017;8:1687 [FREE Full text] [doi: 10.3389/fpsyg.2017.01687] [Medline: 29071004]

60. Schuck K, Otten R, Kleinjan M, Bricker JB, Engels RCME. Self-efficacy and acceptance of cravings to smoke underlie
the effectiveness of quitline counseling for smoking cessation. Drug Alcohol Depend 2014;142:269-276 [FREE Full text]
[doi: 10.1016/j.drugalcdep.2014.06.033] [Medline: 25042212]

61. Austin Z, Sutton J. Qualitative research: getting started. Can J Hosp Pharm 2014;67(6):436-440 [FREE Full text] [doi:
10.4212/cjhp.v67i6.1406] [Medline: 25548401]

62. Chou WS, Oh A, Klein WMP. Addressing health-related misinformation on social media. JAMA 2018;320(23):2417-2418.
[doi: 10.1001/jama.2018.16865] [Medline: 30428002]

63. Kim Y. Convolutional Neural Networks for Sentence Classification. : Association for Computational Linguistics; 2014
Presented at: Proceedings of the 2014 Conference on Empirical Methods in Natural Language Processing (EMNLP);
October 2014; Doha, Qatar p. 1746-1751 URL: https://aclanthology.org/D14-1181/ [doi: 10.3115/v1/D14-1181]

64. Devlin J, Chang MW, Lee K, Toutanova K. BERT: Pre-training of Deep Bidirectional Transformers for Language
Understanding. : Association for Computational Linguistics; 2019 Presented at: Proceedings of the 2019 Conference of the
North American Chapter of the Association for Computational Linguistics: Human Language Technologies, Volume 1
(Long and Short Papers); June 2019; Minneapolis, Minnesota p. 4171-4176 URL: https://aclanthology.org/N19-1423/ [doi:
10.18653/v1/N19-1423]

65. Fujimoto K, Chou C, Valente TW. The network autocorrelation model using two-mode data: affiliation exposure and
potential bias in the autocorrelation parameter. Soc Netw 2011;33(3):231-243 [FREE Full text] [doi:
10.1016/j.socnet.2011.06.001] [Medline: 21909184]

66. Fujimoto K, Unger J, Valente T. A network method of measuring affiliation-based peer influence: assessing the influences
of teammates' smoking on adolescent smoking. Child Dev 2012;83(2):442-451 [FREE Full text] [doi:
10.1111/j.1467-8624.2011.01729.x] [Medline: 22313152]

67. Myneni S, Fujimoto K, Cobb N, Cohen T. Content-driven analysis of an online community for smoking cessation: integration
of qualitative techniques, automated text analysis, and affiliation networks. Am J Public Health 2015;105(6):1206-1212
[FREE Full text] [doi: 10.2105/ajph.2014.302464]

Abbreviations
ADA: American Diabetes Association
DSM: diabetes self-management
OHC: online health community

J Med Internet Res 2021 | vol. 23 | iss. 11 | e32167 | p. 16https://www.jmir.org/2021/11/e32167
(page number not for citation purposes)

Singh et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://doi.org/10.1177/1049732305276687
https://doi.org/10.1177/1049732305276687
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
http://europepmc.org/abstract/MED/33936488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33936488&dopt=Abstract
https://doi.org/10.1016/j.dcm.2018.01.008
http://dx.doi.org/10.1016/j.dcm.2018.01.008
https://doi.org/10.1016/j.artmed.2018.06.007
http://dx.doi.org/10.1016/j.artmed.2018.06.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30030089&dopt=Abstract
http://dx.doi.org/10.1075/pbns.313.08rud
http://dx.doi.org/10.1016/B978-0-08-100248-3.00012-3
https://doi.org/10.4278/0890-1171-12.1.38
http://dx.doi.org/10.4278/0890-1171-12.1.38
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10170434&dopt=Abstract
https://doi.org/10.1097/JAN.0000000000000417
https://doi.org/10.1097/JAN.0000000000000417
http://dx.doi.org/10.1097/jan.0000000000000417
https://www.jmir.org/2015/12/e291/
http://dx.doi.org/10.2196/jmir.5209
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26721211&dopt=Abstract
https://www.jmir.org/2011/3/e62/
http://dx.doi.org/10.2196/jmir.1728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21846635&dopt=Abstract
https://doi.org/10.3389/fpsyg.2017.01687
http://dx.doi.org/10.3389/fpsyg.2017.01687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29071004&dopt=Abstract
https://doi.org/10.1016/j.drugalcdep.2014.06.033
http://dx.doi.org/10.1016/j.drugalcdep.2014.06.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25042212&dopt=Abstract
http://europepmc.org/abstract/MED/25548401
http://dx.doi.org/10.4212/cjhp.v67i6.1406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25548401&dopt=Abstract
http://dx.doi.org/10.1001/jama.2018.16865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30428002&dopt=Abstract
https://aclanthology.org/D14-1181/
http://dx.doi.org/10.3115/v1/D14-1181
https://aclanthology.org/N19-1423/
http://dx.doi.org/10.18653/v1/N19-1423
http://europepmc.org/abstract/MED/21909184
http://dx.doi.org/10.1016/j.socnet.2011.06.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21909184&dopt=Abstract
http://europepmc.org/abstract/MED/22313152
http://dx.doi.org/10.1111/j.1467-8624.2011.01729.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22313152&dopt=Abstract
https://doi.org/10.2105/AJPH.2014.302464
http://dx.doi.org/10.2105/ajph.2014.302464
http://www.w3.org/Style/XSL
http://www.renderx.com/


QN: QuitNet
T1DM: type 1 diabetes mellitus
T2DM: type 2 diabetes mellitus
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