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Abstract
The use of the internet for health purposes is increasing, as is the number of sites and online
communities aimed at helping people to stop smoking. Some of the effects of online communities
may be mediated through a sense of community. By using the computer-program Linguistic
Inquiry and Word Count with a Norwegian dictionary, we investigated whether there was a
development of sense of community in a forum related to a Norwegian smoking cessation
intervention, by examining the use of self-referencing vs. collective referencing words. Data from a
4-year period, including in total 5242 web pages, were included. There was a significant increase in
the use of collective words over time and a significant decrease in the use of self-referencing
words. The increase in the use of collective words suggests that there appears to be a
development of a sense of community in the forum over time. More research is needed to study
the importance of an online sense of community.
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1. Introduction

The internet is playing an increasingly important role in health-relatedmatters. People use
the internet to search for health-related information, and increasingly to discuss health-
related topics and find support, and help for problems they are facing [1–3]. One central
type of web-based application is that of internet support groups (ISGs), where people
can discuss common health challenges and support each other [4–6]. ISGs have many fea-
tures in common with face-to-face support groups, but have the added advantages of a
high degree of accessibility, confidentiality, and a low cost [7]. Although increasingly
popular, few have studied how ISGs work, i.e. which mechanisms that may underlie
their popularity.
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In the present study, we draw on the case of an ISG for smoking cessation. Clearly, such
groups have an important health objective – to help people stop smoking. While some
internet-based smoking cessation interventions have demonstrated that they can help
people stop smoking, especially if tailored to the users or combined with telephone inter-
ventions [7–10], it is still unclear what the underlying mechanisms are, i.e. how the effects
are mediated [11,12].

One way to explain what is going on in online communities is to use the concept of
‘social support’. Social support can be defined as the degree to which basic social needs
are met through the interaction with others [13]. Several have pointed out that the internet
offers a strong source of social support, especially as it easily may be used to gain access to
other people's experiences [14]. ISGs provide an opportunity to share experiences, infor-
mation, and emotional support online. Such groups appear to increase the sense of nor-
malcy, enhance the sense of self, and increase the social network of those participating
[15,16]. Enhancing informal networks may increase the participants' feeling of social
support and thereby well-being [17,18]. In addition, the sense of belonging to a larger
group that shares a commitment to a collective cause might possibly help initiate and
sustain new, healthy behaviors. A central dilemma of using social support as the main
process measure of ISGs is that it is an individual measure, while the facilitating actions
within such forums possibly are on the online community level. In the present study,
we therefore instead draw on the theoretical framework ‘sense of community’.

‘Community’ has been defined in various ways, but most definitions share the elements
of area, common ties, and social interaction [19–21]. A ‘community’ can also be defined as
any set of social relations that are bound together by a sense of community. McMillan and
Chavis [22] defined sense of community as including four elements: (1) membership – a
feeling that members have of belonging; (2) influence – a sense that members matter to
one another and to the group; (3) reinforcement, integration, and the fulfillment of
needs – a shared faith that members' needs will be met through their commitment to
be together; and (4) shared emotional connection – ‘the commitment and belief that
members have shared and will share history, common places, time spent together, and
similar experiences’ (p. 4). When these elements are present in an online setting; for in-
stance, by having people gather in a group to discuss shared interests, this is often referred
to as a ‘virtual’ community [23]. We prefer the term ‘online’ community, as ‘virtual’ may
appear to imply that these are somehow not real.

However, several authors have made a distinction between the concept of ‘community’
and the geographical concept of ‘neighborhood’. They emphasize that not all geographical
neighborhoods are communities in the sense that people living there share feelings of
belonging and attachment [23,24]. Actually, people may define their own personal com-
munity as consisting of people living in other places than in their geographical neighbor-
hood [25]. Following this reasoning, not all online gatherings or groups of people are likely
to be communities in the sense that there is a shared feeling of belonging and attachment
[24,26]. As the very nature of an online community differs from that of a physical commu-
nity, there are some differences between the two types of communities, relating to the
differences in communicating face-to-face vs. electronically [24]. However, it seems
clear that factors such as a feeling of membership, a feeling of influence, the exchange
of support as well as shared emotional connections all can be present in online commu-
nities [24,27]. In some sense, online communities may, by virtue of implying participation
by choice, be expected to be even more fertile grounds for support and change than their
geographically fixed counterparts. Sense of community in online communities may be
characterized by processes such as the exchange of support, the creation of identities
and the making of identifications, and the production of trust [24]. Blanchard and
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Marcus [24] suggest that a sense of community develops online when members begin
enacting community-like behaviors for instance to share information about a topic.
However, because a sense of community is intrinsically satisfying, the members will con-
tinue to perform the behaviors that sustain it. In some cases though, undesired behavior,
including harassment and the propagation of extremism, may occur in anonymous online
groups. These phenomena are probably more likely to occur in groups without a defined
health objective and in groups without moderators overseeing netiquette [28,29].

Earlier studies suggest that there is a positive relationship between a sense of commu-
nity and empowerment and well-being [30–32]. Chavis and Wandersman [19] found that
the sense of community influenced the degree to which a person became involved in
local action and participated in the local community. A sense of ‘virtual’ or ‘online’
community has also been described and has been found to be associated with positive
outcomes such as sense of belonging and well-being [18,24,33].

Quantitative content analysis is widely used in the social sciences, and provides easy
access to quantified data from text. Through quantitative content analysis, it is possible
to describe and make inferences related to aspects of written speech. By examining
written speech, for instance in ISGs, it may be possible to gain access to emotional and cog-
nitive processes. Moreover, there appears to be an association between how people talk
and write and cognitive functioning and neurological and mental illness [34–36]. Accord-
ing to Pennebaker and colleagues, even minor language elements can reveal insights into
psychological processes as well as health outcomes [37–40]. Studies investigating the
content of online activity in ISGs often have access to large amounts of text. Quantitative
content analysis tools help to convey text to quantitative data, which can then be analyzed
in statistical programs.

Prior studies have suggested that a change in the use of personal pronouns (I/me vs.we/
us) may reflect important psychological changes, indicating a change in ‘voice’ from the
individual to the collective. This may involve, for instance, how specific topics are talked
about [37,41]. Illustrative examples would be ‘Today I have decided to quit smoking
once and for all’ (self-referencing) vs. ‘We are all together in this’ (collective referencing).
A change in the use of pronouns over time could reflect a development of sense of
community (i.e. an increased sense of membership, influence, integration, and emotional
connection) in the ISG. The aim of the present study is to examine if there is a change in the
use of self-references and/or collective references in the ISG ‘slutta.no’ during the study
period.

2. Methods

2.1. Participants and materials
The study was based on data collected from the Norwegian smoking cessation ISG ‘slutta.
no’. The ISG ‘slutta.no’ was developed in cooperation between several agencies, including
the Norwegian Directorate for Health, the Norwegian Cancer Fund, the software company
PMAB, and the Norwegian Centre for Telemedicine and Integrated Care. The development
of ‘slutta.no’ was based on various prior web-based smoking cessation applications.
‘Slutta.no’ opened in the form described in this study on 15 August 2006. People who re-
gistered on the site in order to participate (i.e. post) in the ISG during the period 15 August
2006 to 3 July 2009 were invited to participate in the study. It was not possible to participate
in the ISG without participating in the study. Those who chose to participate signed an in-
formed consent form. All data were studied in an anonymous form, and we therefore lack
information about the degree and length of participation of individualmembers. The study
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was approved by the Regional Medical Ethics Committee for North Norway (approval code
REK Nord 83/2005).

In the ISG, interference from professionals was kept to a minimum. The ISG was
unstructured in that there were no sub-groups, no instructions as to how to use the
forum (except that it was for smoking cessation), and posts were listed chronologically.
The second author, who also participated in the development of the ISG, acted as a
moderator, answering practical questions and looking out for messages breaching
normal netiquette (e.g. harassment). None of the other authors had any involvement in
the development or running of the ISG.

Data were collected from 7906 registered users and study participants, 71% females and
29% males. We lack information about which proportion of the registered users and study
participants that actually made posts. Mean age of participants was 36.45. All posts made
by the study participants from 15 August 2006 to 3 July 2009 were included in the analysis.
The web pages (html-format) that contained discussion forum threads were downloaded
and stored on a local hard drive. In all, 5242 web pages were downloaded. Threads were
converted from html-format to text-format using the HTMLasText software [42].

2.2. Measures and data analysis
The Linguistic Inquiry and Word Count (LIWC) program, developed by Pennebaker and
colleagues [43,44], is a computer-based text analysis tool, which enables the examination
of different aspects of expression in written speech, and facilitates analysis of discourse and
changes in discourse over time. One application of LIWC is the examination of how differ-
ent words are used in different periods of time.

The analysis used Pennebaker and colleagues' LIWC software (LIWC2007) [44], and
utilized a Norwegian translation of the LIWC dictionary. The LIWC dictionary may be
used to assess a range of linguistic categories, and has previously been found suitable
for tracking changes in both emotional and cognitive processes, and the LIWC appears
to be a valid instrument for the measurement of the verbal expression of emotion as
well as other states and processes [43–45].

Two categories, each consisting of two sets of words, were used in the present study.
These categories were intended to indicate either self-references or collective references.
The ‘Self-Reference’ word-set included LIWC-dimensions ‘I’ and ‘Self’ (r = 0.95,
p < 0.05), while the ‘Collective’ word-set included dimensions ‘We’ and ‘Other-Referen-
ces’ (r = 0.43, p < 0.05). It was assumed that an increase in sense of community would
be accompanied by an increase in language containing collective references.

The posts were divided into four blocks; one block for each year. Analyses were
performed using non-parametric (Kruskal–Wallis) and parametric tests (ANOVA/T-test),
corresponding to other investigations of the LIWC dictionary [46,47]. All analyses were
performed using Statistica 7.0 [48].

3. Results

3.1. Activity and word count (WC)
Overall the activity appeared to increase over the years, as shown by the number of threads
per year: year 1 (559 threads, 204,023 words), year 2 (1,122 threads, 500,363 words), year 3
(1,843 threads, 970,105 words), and year 4 (1,718 threads, 960,240 words). In order to inves-
tigate the development of WC over time, an ANOVAwas performed. The result showed that
theWC increased significantly over time, F(3, 5238) = 9.62, p < 0.0001. Similarly, a t-test of
the yearly word counts showed a significant change in the activity through the study period
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(t = 4.4, p < 0.05). However, since the LIWC2007 application includes WC in the calcu-
lation of mean percentage scores (LIWC scores are percentages of words of the total text
analyzed belonging to a predefined category), WC was not included in further analyses.

3.2. Analyses of collective references and self-references
Overall, participants used more self-references (M = 4.32) than collective references
(M = 1.33) (Figures 1 and 2). Analyses related to development of sense of community
were performed on the two word-sets, collective references vs. self-references. Analyses
were run as non-parametric Kruskal–Wallis tests, with either word-set as dependent
variables and time as an independent variable. The tests sought to evaluate differences
over years 1–4 for median changes in proportions of self-references and collective
references.

The analyses showed significant results for both word-sets, implying that at least one
of the years were different from the others: collective references, χ2 = 127.65, d.f. = 3,
p < 0.0001; Self-references, χ2 = 160.24, d.f. = 3, p < 0.0001. Visual inspection of the
distribution of collective references over the years suggested an overall increase over 4
years, albeit a dip in the use of collective words in year 2 (Figure 1). In contrast, the
distribution of self-references appeared to decrease over time, with the largest decrease
between year 3 and 4 (Figure 2). In addition to a visual inspection, the differences were
tested using the nonparametric Mann–Whitney U test for years 1 and 4. The results were
significant for collective references between years 1 and 4, U = 425090.50, Z = –4.08,
p < 0.00001, showing that more collective references were used in year 4 than year
1. Also, the differences between years 1 and 4 were significant for self-references,
U = 32566.00, Z = 9.24, p < 0.000001, showing that less self-references were used in
year 4 than in year 1.

Figure 1. The development in use of collective words during the 4-year study period.
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4. Discussion

The main finding in the present study was that the use of self-references decreased signifi-
cantly and the use of collective references increased significantly in the ISG ‘slutta.no’
during the 4-year study period. The changes in the use of self-references and collective
references were most obvious when comparing the beginning of the study period to the
end of the period, and there were fluctuations in use during the period. While one
should be cautious about making bold interpretations, we believe the overall pattern
could be taken to support the idea of a development of the sense of community in the
ISG. Considering the components of the sense of online community concept [24], we
suggest that the development of the use of references from the individual (i.e. self-refer-
ences) to the collective is likely to parallel a development of an online community identity,
that is, a sense of belonging to a group. Also, although possibly more indirectly, the shift in
the use of references could be taken as a proxy of an increasing degree of trust and support
in the group. Our results can be seen in relation to other findings related to language and
online groups. For instance, Cassell and Tversky [41] used quantitative content analysis
techniques enriched with qualitative interviews to show how the communication in an
online group took on properties reminiscent of a community. This included speaking in
a collective voice and exhibiting homogeneity with regard to the topics discussed, the
goals of the community, and the strategies with which to achieve these goals [41]. Also,
a recent study indicates that collective emotional states might be created and modulated
in internet-based groups, and that emotional expressiveness is linked to the longevity
and sustainability of online communities [49].

Some authors have made a distinction between ‘online’ and ‘offline’ sense of commu-
nity; however, the two concepts appear to be positively correlated [18]. Previous studies
have shown that people may become more involved in a local community if the sense
of community is high [19]. Moreover, the group members' sense of community develops

Figure 2. The development in use of self-reference words during the 4-year study period.

 S. M. Vambheim et al.

Informatics for Health and Social Care



positively as they increasingly display community-related behaviors, i.e. behaviors that
sustain a feeling of membership, a feeling of influence, the exchange of support as well
shared emotional connections [19]. This may partly explain the continual increase in
posts to the forum, as participants may have felt more connected to the forum and its par-
ticipants. The link between online forum activity levels and experiences of sense of com-
munity is particularly interesting in light of the offline studies showing that the perceived
control of community participants are related to activity levels in the community [50–54]. If
higher levels of participation in the forum led to psychological empowerment, for instance
through increased experience of control, this may also explain the previously suggested
association between more active forum participation and successful smoking cessation
[10,12].

Although we lack information about how active or engaged the individual participants
were, previous studies have suggested that a minority of members are highly engaged in
forums and responsible for most of the postings. While this may be the case also in
‘slutta.no’, there could be reason to assume that a somewhat higher proportion of the
members contributed by posting, as the members had actively signed up as part of an
effort to stop smoking. However, sense of community is not limited to those who partici-
pate actively by posting, and a member of the ISG that chooses to read rather than actively
post may still experience a sense of belonging to the community.

Prior studies of individual writing-tasks [37] have suggested that changes in writing
style can reflect important psychological changes and even that writing about certain,
emotionally laden topics can lead to important positive changes in psychological func-
tioning (i.e. the ‘writing cure’) [37–40,44]. However, group activity in contrast to solitary
activity, could imply language matching with other participants [55]. Also, anonymous
group settings, including those mediated by technology, are heavily influenced by the
norms and contextually influenced goals of the group. For instance, the Social Identity
Model of Deindividuation Effects (SIDE) [56] has proven useful in explaining how atti-
tudes and behaviors are influenced in anonymous group settings (both online and
offline). SIDE theory suggests that as a result of anonymity in online interaction and
the loss of individual visibility, individuals partaking in an online group make a cognitive
effort to understand the group as an entity. Thus, for anonymous group settings, SIDE
proposes that group norms will be more salient as individual identities are unavailable,
and that behavior and communication will adhere to group norms rather than individual
motivations [57,58]. In this particular instance, norms should be aimed toward achieving
and sustaining behavior change, for instance, through social processes such as self-
disclosure and mutual support. The results of a related study [59] indicate that partici-
pants were probably using the forum to increase or maintain already high levels of
self-efficacy. For example, that the ‘high use group’ probably dominated the activity of
the forum [60] and had significantly higher levels of self-efficacy than the no-use or
low-use group. Thus, the forummight have acted as an arena for peer modeling [61], pro-
viding participants with examples of successful smoking cessation. It can be argued that
both normative and peer modeling procedures, in text-based, social communities, by
their very nature are rooted in collectivistic use of language, rather than by
conscious introspection. Examples of a collectivistic approach might be sharing infor-
mation or personal stories of success or failure, which despite the personal contents
(i.e. self-disclosure) are shared primarily for social impact and to produce feedback.
This is a different setting than the individual writing task, which is often used in
investigations of the ‘writing cure’ and related studies [38,40]. In such studies, the
focus is on eliciting an individual's deepest thoughts and feelings without an explicit
element of sharing.
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As an increasing proportion of people around the world are gaining access to the
internet, the importance of the internet for various aspects of health is clearly rising
[1–3,62,63]. Various types of health providers as well as user groups are gradually
becoming more visible online. The increasingly popular ISGs have the properties of
being accessible and low-cost and, at least in some cases, effective in their task (i.e. for
instance, in helping people to stop smoking). We suggest that ISGs also may offer
members the possibility of belonging to a group where a sense of community is
developed and maintained. Future programs promoting health online should consider
making use of ISGs.

5. Limitations and directions for future research

A major challenge in studies of online communities is that these communities have multi
level properties. In the current study, quantitative content analysis in the form of auto-
mated WCs was explored as a tool for measuring change in sense of community at an
aggregate level. While significant results were found for some of the word categories,
these changes were not validated against other established measures or changes in
other variables.

Overall, the results are promising and warrant further research on the use of auto-
mated quantitative content analysis for these purposes. The method, including the
aggregation and quantification of written speech, offers some advantages, such as the
possibility to measure changes in language use over time, as we have done in the
present study. However, we are aware that analyzing content through the coding of
text units fails to reflect the complexity of the participants' contributions. Even when lim-
iting the analysis to individual rather than social constructs, it can be argued that they are
embedded in complex social contexts and that these cannot be reduced to measures of
language behavior [64]. These challenges suggest combining exploratory and confirma-
tory research objectives and methods similar to Creswell's [65] pragmatist or mixed
methods approach. Moreover, in the present study, we find that there has been a
change in referencing, with an increase in the use of collective references and a decrease
in the use of self-references. While we believe this finding most likely reflects a change in
how the members of the ISG view and talk about the ISG (and smoking cessation), it
remains a fact that the words we analyze can be used in different ways. For instance,
the use of ‘we’ in a posting in the ISG could refer to a group member's family.
However, used within the frame of the ISG and its defined target of smoking cessation,
we deem it most likely that most of the use of the word ‘we’ refers to the ISG and its
members. Our main finding, i.e. the increased use of collective references (and
decreased use of self-references) also supports this interpretation, as it would seem
quite unlikely that members over time increasingly often should refer to groups of
people outside the ISG.

In order to observe the formation of a virtual community as naturalistic as possible, the
moderator was very passive. An interesting question for future research is what impact
online moderators might havewhen they are actively encouraging and facilitating behavior
change, as has been done successfully in more traditional communities [66].

As participants were anonymous, we lack certain data, including information about
individuals' degree of involvement and length of participation, and changes in smoking
habits. Future studies should include more data about the participants. Other measures
of sense of community, such as Chavis et al.'s Sense of Community Index [67], could
also be added, in order to validate the findings of the present study.
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6. Conclusions

Drawing on quantitative content analysis of the language of an ISG for smoking cessation,
we analyzed text from a 4-year period totaling more than 5000 pages of text. The analysis
showed that there was a reduction in the use of self-references over time, and a corre-
sponding increase in collective references. Seen in light of previous findings that
connect social support and use of collectivistic pronouns, we propose that participation
in an online community can contribute to empowerment in relation to smoking cessation
through a sense of community. The sense of community in an online setting may be
revealed through factors such as a feeling of membership in a group, a feeling of influence,
the exchange of support as well shared emotional connections. Moreover, this sense of
belonging to a larger group that shares a commitment to a collective cause might possibly
help initiate and sustain new, healthy behaviors. Future studies on online health promot-
ing interventions should take these effects into account in the development of interven-
tions and in the analyses of their impact. It is proposed that ISGs are included as an
important part of future online interventions.
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