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Abstract
Comment sections below news posts on social media pages of news outlets provide 
spaces for user engagement and public discussions. However, from the normative 
perspective of deliberative discussions, user comments often lack quality. We analyze 
how deliberative characteristics of Facebook user comments, namely, reciprocity, 
respect, rationality, and constructiveness, can influence the number and deliberative 
quality of the reply comments they receive. The manual content analysis shows that 
rationality in top comments increases the number of replies; additionally, respect, 
rationality, and constructiveness in top comments increase the occurrence of these 
characteristics in replies. The findings support assumptions about the involvement 
mechanisms in commenting behavior and the applicability of social norm theory in 
online discussions. They contribute to understanding spirals of deliberation as well as 
those of incivility.
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News posts on websites and social media pages of news outlets are often followed by 
user comments. Such comments are a popular form of user engagement with news 
(Newman et al., 2020); they allow users to join public discussions about topics of soci-
etal relevance and to present their ideas to a potentially large audience. This could create 
opportunities for participation of news users and more political debate (Lawrence et al., 
2018; Rowe, 2015; Ruiz et al., 2011). However, empirical research points to challenges 
for providers of comment sections as well as their users: While some comments receive 
an abundance of replies, other comments do not necessarily spark interaction at all. In 
addition, when applying the quality criteria of deliberative discussions (see below, 
Dryzek, 2000; Gutmann and Thompson, 1996; Habermas, 1996) to assess the quality of 
those replies, it becomes obvious that few users contribute reciprocal comments in which 
they seem to listen to others and refer to their positions (Ruiz et al., 2011). Many com-
ments are also disrespectful, lack rational exchange of arguments, or do not contribute to 
a constructive debate (Coe et al., 2014; Gardiner, 2018; Oz et al., 2018; Rowe, 2015; 
Szabó et al., 2021).

To understand the determinants of user interaction and the deliberative quality of 
discussions in comment sections, previous studies have investigated the effects of indi-
vidual characteristics of comment authors (Beckert and Ziegele, 2020; Küchler et al., 
2022), platform design and comment section structure (Esau et al., 2017; Freelon, 2015; 
Peacock et al., 2019), and characteristics of news posts (Coe et al., 2014; Gonçalves, 
2018; Ziegele et al., 2020). The influence of top comments in sparking interaction among 
commenters and their influence on the deliberative quality of the following comments 
has received less scientific attention (for exceptions, see Esau and Friess, 2022; Friess 
et al., 2021; Ziegele et al., 2018a).

The aim of the present article is to provide theoretical and empirical contributions on 
this desideratum. First, we analyze how specific characteristics of a top comment (i.e. 
first-order comments), namely, its deliberative quality measured by its reciprocity, 
respect, rationality, and constructiveness, influences the number of replies that are posted 
below this comment in the sub-thread. We consider the number of replies as a formal 
measure of interaction among users and refer to the comments that are indented below a 
top comment (Trénel, 2004; see also “simple replies” in the work of Esau and Friess, 
2022). Second, we investigate how a top comment’s deliberative quality affects the 
deliberative quality of these replies, that is the reciprocity, respect, rationality, and con-
structiveness expressed in the replies in the sub-thread. The findings of this study are of 
utmost importance to understand the democratic potential of online discussions because 
deliberative talk is associated with desirable democratic benefits (Mutz, 2008). 
Furthermore, such information is valuable to evidence-based comment moderation for 
preventing negative spiral effects because low-quality comments can have undesirable 
effects on their readers including greater attitude polarization, reduced perceived 
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journalistic quality, and increased prejudice (Anderson et  al., 2018; Prochazka et  al., 
2018; Ziegele et al., 2018a).

We elaborate on the cognitive and affective mechanisms in commenting behavior and 
apply social norm theory to develop hypotheses about influences of content characteris-
tics of user comments on the number and deliberative quality of reply comments. We test 
these hypotheses with data from a manual content analysis of 5379 user comments below 
Facebook posts of German news outlets. Our approach complements existing content 
analyses, which either focus on the effects of selected criteria of deliberative quality 
(mostly incivility, Shmargad et al., 2021) while neglecting other criteria (e.g. more ben-
eficial criteria like reciprocity, rationality, or constructiveness), which use aggregate 
indices of deliberation instead of differentiating between various criteria of deliberation 
(e.g. Esau and Friess, 2022; Friess et al., 2021), or which examine the effects of comment 
characteristics that are not necessarily related to deliberation (e.g. discussion factors, 
Ziegele et al., 2014). Due to its broad sample of comment threads, the study also comple-
ments content analyses of discussions among specific users (e.g. Friess et al., 2021) or in 
government-run online fora (Esau and Friess, 2022). It complements experimental stud-
ies that test the effects of comment characteristics on reply behavior in laboratory situa-
tions (e.g. Han and Brazeal, 2015) or that measure hypothetical willingness to participate 
in a discussion instead of actual reply patterns (e.g. Molina and Jennings, 2018; Ziegele 
et  al., 2018c). Thus, it contributes empirical evidence gained with a methodological 
approach focusing on ecological more than internal validity.

Deliberative quality of user comments

When investigating the quality of user comments, scholars often refer to normative theo-
ries of deliberative democracy (e.g. Dahlberg, 2011; Esau et al., 2017; for alternative 
theoretical frameworks see Freelon, 2015). The concept of deliberative democracy (e.g. 
Dryzek, 2000; Gutmann and Thompson, 1996; Habermas, 1996) incorporates the notion 
that communication following specific criteria can lead to democratically desirable out-
comes, such as consensual decisions or at least reasoned disagreement, gains in knowl-
edge, and open-mindedness (Mutz, 2008). These normative criteria help evaluate the 
quality of political debates, including discussions in online user comments. Deliberation 
theory includes more classic as well as expansive notions of deliberation. Although still 
differing in detail between authors, many scholars of more classic conceptions agree that 
deliberative discussions should be reciprocal, respectful, rational, and constructive 
(Friess et al., 2021). In the following, we shortly differentiate these criteria, which will 
guide the empirical study presented below.

Regarding reciprocity, participants in deliberative online discussions should reflect 
each other’s viewpoints and refer to each other’s contributions (Graham and Witschge, 
2003; Stromer-Galley, 2007). This is fundamental to the epistemic function of delibera-
tion and enables empathy and mutual understanding (Barber, 1984). It is directly related 
to inclusiveness of different voices (Esau and Friess, 2022). To enhance interaction in 
online discussions and keep threads organized, most platforms offer design options that 
allow replying to other comments by technical means. This signals a basic level of engage-
ment with a comment (and feeds display algorithms). However, it does not necessarily 
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indicate “substantive interactivity” (Trénel, 2004) with the content of other participants’ 
contributions. Different from mere technical replies, reciprocal comments refer to other 
users’ comments, address the users or their posts (e.g. Stromer-Galley, 2007).

While reciprocity builds the grounds for deliberation, such social interaction among 
participants is not per se of high quality with regard to further criteria of deliberation (see 
“deliberative reciprocity” in the work of Esau and Friess, 2022): For one, mutual recog-
nition of other participants and opinions must also ensure respectful listening and inter-
action (Barber, 1984). A widely used indicator (albeit surely the minimum standard) of 
respect is the absence of incivility. In line with this, incivility can be defined as “features 
of discussion that convey an unnecessarily disrespectful tone toward the discussion 
forum, its participants, or its topics” (Coe et al., 2014: 660). Incivility may be expressed 
in impolite statements that contain name-calling or swear words as well as “behaviors 
that threaten democracy, deny people their personal freedoms, and stereotype social 
groups” (Papacharissi, 2004: 267). Respect (in other words, the absence of incivility) in 
online discussions is a fundamental part of any deliberation, because the search for con-
sensus should be led by the force of the better argument instead of disrespectful domina-
tion over others.

In addition, in deliberative discussions, statements should not simply be asserted 
(reciprocally and respectfully) but also substantiated by rational arguments and explana-
tions (Dahlberg, 2011; Stromer-Galley, 2007), because only these statements allow par-
ticipants to adjust their opinions and reach consensus (Habermas, 1996). Rationality in 
statements includes providing additional knowledge—for example, references to mass 
media articles and empirical evidence. It can also include personal experiences or argu-
ments supporting one’s views ((Burkhalter et  al., 2002; Graham and Witschge, 2003; 
Stromer-Galley, 2007).

To ensure a productive discussion climate, all contributions should furthermore be 
constructive. They should elaborate on the topic that originally started the debate. Even 
though other related topics can be introduced, a fruitful debate ultimately requires the 
exchange of reasons and solutions pertaining to the original problem (Stromer-Galley, 
2007). Such debate also benefits from participants proposing solutions to the problems 
under discussion (Burkhalter et al., 2002). Furthermore, users can ask genuine questions 
to enhance the pursuit of consensus (Friess and Eilders, 2015; Stromer-Galley, 2007).

Influences of top comments on reply comments

Various factors influence the number of comments below a news item and their delibera-
tive quality: (1) Platform design and comment section structure can influence the number 
and quality of user contributions; among others, these are affordances of platforms (e.g. 
Oz et  al., 2018; Rossini, 2020), the possibility of anonymous commenting (Esau and 
Friess, 2022; Rösner and Krämer, 2016), the moderation style (Stroud et  al., 2015; 
Ziegele et al., 2018a), asynchronous commenting, and a focus on clearly defined topics 
(Esau et al., 2017; Freelon, 2015; Peacock et al., 2019). (2) The number and quality of 
comments are also strongly influenced by factors on a lower, situational level of the dis-
cussion context (Beckert and Ziegele, 2020). For example, posts on controversial issues 
(Tenenboim and Cohen, 2015) and news items containing news factors, such as 
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proximity, continuity, controversy, and negativity (Weber, 2014; Ziegele et  al., 2014) 
increase commenting. Some characteristics of the news item stimulate higher shares of 
low-quality comments (e.g. more uncivil comments below news items on politics, Coe 
et al., 2014; Stroud et al., 2015; Szabó et al., 2021). Engagement by journalists in a com-
ment thread below a news item can also increase the deliberative quality of the exchange 
(Ksiazek et al., 2016; Stroud et al., 2015; Ziegele et al., 2018a). (3) In addition, the num-
ber and quality of comments below a news item could be influenced by previous com-
ments in the same thread (e.g. comments’ discussion factors, Ziegele et al., 2014). In this 
article, we therefore investigate the effect of preceding on subsequent comments. We 
specifically focus on the influence of the deliberative quality characteristics of top com-
ments (i.e. first-order comments) on the number and deliberative quality of their replies 
(i.e. comments presented subordinate, indented to the top comment). (4) Beyond that, 
personality traits and further attributes of the commenters also influence the quality of 
comments (Beckert and Ziegele, 2020; Esau and Friess, 2022; Küchler et al., 2022).

In the next section, we discuss two theoretical approaches that contribute to under-
standing the influence of top comments on their replies: a top comment’s potential to 
affect the involvement of users and its potential to indicate social norms in a comment 
thread.

Influences on the number of reply comments

The characteristics of user comments affect the involvement of users (Ziegele and 
Quiring, 2013). Two dimensions of involvement are relevant here (Perse, 1990): cogni-
tive involvement describes a state in which individuals activate their knowledge due to 
new information from media exposure (here, due to a comment) and connect this infor-
mation with their knowledge, values, interests, and goals (Johnson and Eagly, 1989); 
affective involvement encompasses individuals’ emotional engagement with media con-
tent (here, a comment). While positive affective involvement covers internal states, such 
as joy and excitement, negative affective involvement refers to states, such as anger and 
annoyance (Berry and Hansen, 1996).

Both cognitive (Lasorsa, 1991) and affective involvement (Rimé, 2009; Shoemaker 
and Cohen, 2006) can increase people’s engagement in interpersonal communication. In 
line with this, various authors have elaborated on the potential of characteristics of user-
generated content to increase users’ involvement and thus affect their engagement in 
online discussions and the quality of their contributions. This suggests that the delibera-
tive criteria of user comments could increase the involvement of the users and thus affect 
the number of replies they receive (as a measure of basic engagement, not necessarily 
reciprocal consideration of the other, see above).

Reciprocal comments refer to other users’ comments by addressing the users or the 
content of their comments. For one, this should increase the addressed users’ involve-
ment. For example, media users who sense being in a social interaction pay closer atten-
tion and perceive the message to be more relevant to them which increases their 
involvement. Second, reciprocity can also engage third users who share the values and 
attitudes of the referenced posts or perceive themselves as in-group of the addressed user 
(Bedijs, 2014; Hwang and Kim, 2016). Third, reference to other comments or users (i.e. 
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reciprocity) signals the relevance of those comments for a larger group instead of a mon-
ologue standing for itself. This should be more involving to the readers. Fourth, recipro-
cal comments can include the expression of disagreement with previous comments 
which in turn increases their attention on the comment section (i.e. the cognitive involve-
ment, Dutceac Segesten et al., 2022). This suggests that reciprocal comments more likely 
increase users’ involvement which in turn strengthens their engagement in the form of 
replies (Lasorsa, 1991; Rimé, 2009; Shoemaker and Cohen, 2006).

H1. Reciprocal top comments receive more replies than top comments without 
reciprocity.

Furthermore, it can be assumed that less respectful comments stimulate responses 
through the mechanism of affective involvement. For example, uncivil comments can 
threaten the users’ beliefs and attitudes, trigger negative emotions, and lead to defensive 
replies (Borah, 2014). In an experimental study, Ziegele et al. (2018c) support that users 
are more willing to reply to uncivil than civil comments and that the mechanism works 
through stimulating negative affective involvement. This is also supported by face the-
ory, which suggests that users perceive uncivil online behavior as threatening to their 
social image, perceive negative emotions, and retaliate (Chen, 2015). However, it should 
be mentioned that some experimental studies (Han and Brazeal, 2015; Molina and 
Jennings, 2018; Naab, 2022) find that uncivil comments have a negative or simply no 
effect on the probability of replies. However, in a content analysis, Ziegele et al. (2014: 
Study 2) found that aggressive comments receive more responses.

H2. Respectful top comments receive fewer replies than respectless top 
comments.

While previous research has focused much on the detrimental effects of incivility in 
user comments, research on the influence of rationality and constructiveness on involve-
ment and the number of replies is much less advanced. However, informational and use-
ful content creates greater cognitive involvement (Perse, 1990). In the same vein, 
high-quality comments can stimulate cognitive involvement. For example, comments 
that contain additional knowledge or questions have been found to be more thought-
provoking (Ruiz et  al., 2011) and thereby increase users’ cognitive involvement. 
Information in user comments can cause the readers to reflect on their own previous 
knowledge about the topic and how they might contribute to the conversation (Ziegele 
et al., 2014). Through this mechanism, such comments increase readers’ willingness to 
reply compared to comments with little stimulation of cognitive involvement (Ziegele 
et  al., 2018c). This is also supported by scholarship on the uses-and-gratification 
approach: Rational and constructive comments can motivate others to add or correct 
information and balance previous comments (Diakopoulos and Naaman, 2011).

H3. Rational top comments receive more replies than top comments without 
rationality.
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H4. Constructive top comments receive more replies than top comments without 
constructiveness.

Influences on the deliberative quality of reply comments

Cognitive and affective involvement helps to understand the influence of comment char-
acteristics on their replies, too. In experimental studies, rational and constructive com-
ments have led to more deliberative replies because they stimulated a process of 
elaboration, which was then reflected in more high-quality follow-up contributions 
(Beckert and Ziegele, 2020). This suggests that more reciprocal, rational, and construc-
tive comments lead not only to more replies (see above) but also to more reciprocity, 
rationality, and constructiveness in the replies. The argument is that such comments 
inspire the users to process more thoroughly, which results in more high-quality replies. 
Barely, studies have differentiated effects on specific criteria of deliberative quality but 
considered the overall deliberativeness of replies. However, some research exists with 
regards to triggers of respectful replies: Comments that contained questions and addi-
tional knowledge were found to be less uncivil, because cognitive involvement inhibited 
verbal aggression (Ziegele et al., 2018c). In contrast, uncivil and off-topic comments can 
trigger negative affective involvement and, via this mechanism, facilitate low-quality 
replies (Cheng et al., 2014; Lee, 2005; Papacharissi, 2004; Szabó et al., 2021; Ziegele 
et al., 2018c).

Social norm theory may also explain how comments’ characteristics influence the 
content of replies. The concept of social norms helps to understand how individuals align 
their behavior with the behavior of others (Lapinski and Rimal, 2005). Norms can be 
understood as individuals’ knowledge of what others think they should do (Cialdini and 
Goldstein, 2004). When individuals encounter social situations, they are likely to look 
for cues about the situational norms; such cues can include how acceptable the behavior 
is perceived within a social group (injunctive norms), as well as how often others engage 
in this behavior (descriptive norms, Lapinski and Rimal, 2005). Norms can guide behav-
ior, because individuals tend to conform to prevalent social norms (Cialdini and 
Goldstein, 2004). They particularly do so in settings, when others are watching, and also 
when social sanctions from others are unlikely (Lapinski and Rimal, 2005). Social influ-
ence is especially strong when individuals identify with the reference group (Turner, 
1982), but has also been shown in computer-mediated settings with anonymous partici-
pants and low identification among participants (Rösner and Krämer, 2016; Spears et al., 
2011). Sukumaran et al. (2011) argue that when the social situation is ambiguous and the 
communication partners are uncertain, as in public comment sections, perceived social 
norms can have a particularly strong influence on participants’ behavior. This suggests 
that the deliberative quality of top comments might influence the quality of later replies 
in a sub-thread. Replying commenters may develop a perception of the quality standards 
in the comment section from the quality of top comments and may tend to meet this 
standard in their contributions.

Both, involvement and perceived social norms, influence posting behavior in social 
media (Park et al., 2011). In addition, the effect of descriptive norms on behavior (here, 
deliberative commenting) is larger for people with higher involvement (Lapinski and 
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Rimal, 2005), because involvement increases the motivation to process content which 
increases the perceptiveness of descriptive norms (Kashima et al., 2013).

Evidence of the impact of descriptive norms—that is, the impact of top comments on 
comments in their sub-thread—comes from various studies. High-quality journalistic 
engagement in comment sections enhances civility and the use of sources in subsequent 
comments (Stroud et al., 2015). In an experimental study, participants who saw highly 
thoughtful comments contributed longer and more topic-focused replies and took more 
time to write compared to participants who saw less thoughtful comments. The former 
group of participants also expected future comments in the comment section to be more 
thought-out (Sukumaran et al., 2011). At the same time, low-quality comments also lead 
to more comments of low quality (Rösner and Krämer, 2016). In one of the rare content 
analytic studies of non-laboratory comment spaces, Friess et al. (2021) support that more 
rational, more constructive, and less impolite comments receive replies of greater delib-
erative quality.

These findings suggest that indicators of deliberative quality, namely, reciprocity, 
respect, rationality, and constructiveness, should spark more deliberative sub-threads. 
However, previous research is limited in several regards: It mostly does not provide 
content analytic evidence on the characteristics of user comments in non-laboratory 
comment sections or without journalistic engagement. Alternatively, previous research 
focuses on a limited set of deliberative indicators (mostly respect/civility) or aggregates 
various indicators of deliberative quality into an overall index (e.g. Friess et al., 2021). 
While, on one hand, this is reasonable because online discussions need to fulfill all crite-
ria to approach the normative ideal of deliberation. On the other hand, the indicators are 
still separate dimensions that can occur independently of each other. Separate measure-
ment and analysis will allow us to examine which characteristic in a top comment sparks 
which characteristic in its sub-thread. This will provide more detailed information on the 
underlying mechanisms.

From the theoretical approaches of involvement as well as social norm theory, we 
derive the following hypotheses, which will be tested with a content analytic approach:

H5. Reciprocal top comments are more likely to receive reciprocal replies than top 
comments without reciprocity.

H6. Respectful top comments are more likely to receive respectful replies than top 
comments without respect.

H7. Rational top comments are more likely to receive rational replies than top com-
ments without rationality.

H8. Constructive top comments are more likely to receive constructive replies than 
top comments without constructiveness.

Methods

We conducted a manual quantitative content analysis of comments on German news 
outlets’ Facebook pages. We chose Facebook, because it is the most popular social media 
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platform to access and comment on news in Germany (Newman et al., 2020). We selected 
the 14 news outlets with the greatest reach at the time of the study (Newman et al., 2017) 
that have in-house news production and Facebook comment sections: Bild, Frankfurter 
Allgemeine Zeitung, FocusOnline, Huffington Post, n-tv, Süddeutsche Zeitung, 
SpiegelOnline, Stern, T-Online, Tagesschau, TAZ, Welt, ZDFheute, and ZeitOnline.

Sample of posts and comments

We selected news posts from all 14 news outlets’ Facebook pages published in an artifi-
cial week across seven consecutive weeks in 2018 (Rössler, 2017).1 Next, we eliminated 
those news posts with less than 60 top comments. From all remaining posts, we ran-
domly selected one post per day per news outlet. This led to a sample of nposts = 97 news 
posts.2

We collected all comments of these posts in Facebook’s default comment order (i.e. 
“most relevant”3) and comments’ metadata (e.g. time of publication, total number of 
replies, Likes) via Facebook’s Graph application programming interface (API) 7 days 
after the publication of the respective post. In a second step, we selected the first 60 com-
ments (top and reply comments) below each post for coding.4

In H1–H4, we investigate the number of replies for each top comment. We examined 
ntopcomments = 1234 top comments below the 97 news posts (only the top comments among 
the first 60 comments per post were selected). On average, these top comments received 
Mtotalreplies = 4.36 replies (SDtotalreplies = 12.26). It should be noted that reply comments are 
technically related to the top comment by platform design, but do not necessarily directly 
respond to the top comment but to another reply in the sub-thread.5 Still, the top com-
ment can be seen as the contribution sparking the sub-thread with all its replies.

In H5–H8, we investigate the content of top and reply comments. We examined 
n = 5379 comments that were manually coded for their deliberative quality. This com-
ment sample included ntopcomments = 1234 top comments and nreplies = 4145 replies (at maxi-
mum, 59 replies per top comment were manually coded, Mmanuallycodedreplies = 22.26, 
SDmanuallycodedreplies = 18.7).

Coding indicators of deliberative quality

Six specially trained research assistants coded all comments (Table 1). Inter-rater relia-
bility was tested in a random sample of 98 comments taken from the full data set. 
Reliability was measured using percentage agreement as well as Gwet’s (2008) AC1.6

Each comment was dichotomously coded (0 = not present; 1 = present) for the indica-
tors of reciprocity, respect, rationality, and constructiveness (Coe et  al., 2014; Friess 
et al., 2021; Graham and Witschge, 2003; Rowe, 2015; Stromer-Galley, 2007; Ziegele 
et al., 2018a). Reciprocity and respect were measured by single indicators; 77% (n = 4123) 
of all comments were reciprocal (4% of top comments, 98.3% of replies), and 71% 
(n = 3818) were respectful (76.7% of top comments, 69.3% of replies). Four indicators 
were used for rationality: arguments, additional knowledge, source, and/or personal 
experience. Of all the comments, 39.6% (n = 2130) contained at least one indicator of 
rationality (43.5% of top comments, 38.4% of replies). Similarly, we used an index for 
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Table 1.  Description, prevalence, and inter-rater reliability of the analyzed categories.

Category description Prevalence
in %
(N = 5379)

Inter-rater 
reliability

PA Gwet’s AC1

Reciprocity
 � Reference to others by addressing a previous commenter 

or elaborating on the content of their comment
76.6 .86 .91

Respect
 � Absence of name-calling, profanity, depreciation, 

dehumanization, stereotypes, discrimination, threats of 
violence, threats against democracy

71.0 .79 .94

Rationality
  Arguments (provision of reasons for one’s claims) 33.3 .76 .55
 � Additional knowledge (provision of factual information on 

an event, not opinion expression)
5.9 .94 .93

 � Source (provision of references that can be checked for 
proof)

2.3 .97 .97

 � Personal experience (provision of personal experience to 
back one’s claims)

6.3 .96 .95

Constructiveness
 � Topic relevance (contribution related to the topic or 

arguments in the news item)
21.5 .83 .76

 � Solution proposal (provision of ideas that aim at solving a 
problem raised in the discussion)

6.3 .89 .94

 � Genuine question (questions to receive information or 
explanation, in contrast to rhetorical questions)

6.6 .90 .89

PA: percentage agreement; Gwet’s AC1: Gwet’s agreement coefficient 1.

constructiveness (i.e. a comment showed at least one of the three indicators: topic rele-
vance, solution proposal, and/or genuine question). Of all the comments, 30.8% 
(n = 1658) contained at least one indicator of constructiveness (52.9% of top comments; 
24.2% of replies).

Results

H1–H4 investigate whether reciprocal, respectful, rational, and constructive top com-
ments receive a higher number of replies than comments that do not contain these char-
acteristics. Top comments (level 1) are nested in posts (level 2); thus, multilevel modeling 
is appropriate. Although posts are further nested in media outlets, we did not introduce 
this third level, because the small number of 14 outlets would likely produce biased esti-
mates (Maas and Hox, 2005).

The dependent variable “number of replies per top comment” is a count variable with 
a large number of zero counts: more than half of all analyzed top comments (51.9%) did 
not receive a single reply. In addition, the dependent variable is over-dispersed, with its 
standard deviation being significantly larger than its mean (ntopcomments = 1234; 
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Mtotalreplies = 4.36; SDtotalreplies = 12.26). Therefore, a multilevel zero-inflated negative bino-
mial regression model was estimated using the R package NBZIMM (Zhang and Yi, 
2020). Zero-inflated negative binomial models consist of two sets of predictors: one set 
is used to predict zero values (i.e. no replies to a top comment) using a logistic model, 
while the other set is used to predict the number of replies (including the number of zeros 
usually expected to be observed under the assumed distribution) and is calculated using 
a negative binomial model.

A null model with just the multilevel structure (i.e. random effects of the posts/level 
2) was calculated beforehand (ICCtotalreplies = .16); then, we included the deliberative char-
acteristics of the top comments as level 1 predictors.

The zero values section of Table 2 (labeled “No Replies”) is the logistic regression 
part showing the chance of an excessive zero outcome (i.e. no replies) for each delibera-
tive characteristic of top comments. Results reveal that only reciprocity in a top comment 
(i.e. when a top comment refers to the content or the author of another comment) signifi-
cantly reduced the chance of an excessive zero outcome (i.e. no replies), while respect, 
rationality, and constructiveness did not significantly predict zero scores. In other words, 
a reciprocal top comment had a higher chance of receiving (non-zero) replies than a non-
reciprocal top comment. Even though this part of the regression model does not allow us 
to confirm or reject any of the hypotheses, the results still give a first insight into the 
predictors of the number of replies.

The upper part of Table 2 (labeled “Replies”) is the negative binomial regression part 
and shows which predictors influence the number of reply comments in the sub-thread. 
Results reveal that only rationality (H3) significantly increased the number of replies per 
top comment, while reciprocity (H1), respect (H2), and constructiveness (H4) had no 
significant influence. In other words, a rational top comment will receive a longer sub-
thread (i.e. more technical replies) than a non-rational comment (H3). H1, H2, and H4 
are not supported.

H5–H8 postulate that reciprocal, respectful, rational, and constructive top comments 
are associated with reciprocal, respectful, rational, and constructive replies. To test this, 
we added an additional level to our multilevel structure: Replies (level 1) are now nested 
in top comments (different from the first set of multilevel models these are now referred 
to as level 2 units), which are also nested in posts (now referred to as level 3 units). We 
calculated four models in which the reciprocity, respect, rationality, and constructiveness 
of the replies, respectively, served as outcome variables. Since the outcome variables are 
dichotomously coded (e.g. 0 = no reciprocity in the reply; 1 = reciprocity in the reply), we 
calculated multilevel logistic regression models using the R package lme4. The four null 
models only included the multilevel structure (i.e. random effects of the top comments/
level 2 and of the posts/level 3; ICCreciprocity = .37; ICCrespect = .21; ICCrationality = .08; 
ICCconstructiveness = .17). After that, we included the reciprocity, respect, rationality, and 
constructiveness of the top comment (level 2).

Table 3 shows the results of the multilevel logistic regression predicting the reciproc-
ity of the replies. Reciprocity of a top comment does not influence the reciprocity of its 
replies; therefore, H5 is not supported. However, given the limited variance of this con-
struct in the sample, this is not very surprising.

Respectful top comments are more likely to receive respectful replies (Table 4; in 
other words: top comments with indicators of incivility more likely receive uncivil 
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comments in their sub-threads). With all other factors kept constant, the likelihood of a 
reply being respectful is about 70% higher if it is posted below a respectful top comment 
than below a disrespectful top comment. In addition, rational top comments are more 
likely to receive rational replies (Table 5). The chance of a reply being rational is 
increased by 51% if it is posted below a rational top comment than below a non-rational 
top comment. Furthermore, constructive top comments are more likely to receive con-
structive replies. A reply to a constructive top comment is 3.62 times more likely to be 
constructive itself than a reply to a top comment without constructiveness (Table 6). 
Therefore, H6–H8 are supported.

Eight hundred and eleven (19.6%) of the 4145 replies stem from the same author as 
the top comment they respond to. So far, we could not exclude that associations between 
top comment quality and reply quality are due to specific writing styles of the authors 
(and not due to an adjustment to perceived descriptive norms or involvement). However, 
post hoc analyses showed that this is not the case: When repeating the four multilevel 
logistic regression models with a sub-sample of only those replies that were posted by 
authors different from the authors of the respective top comment, the results did not 
change significantly.

Table 2.  Multilevel zero-inflated negative binomial regression predicting the number of replies 
per top comment from the deliberative characteristics of the top comments.

Predictors (level 1, top comments) B SE z p

Replies
  Intercept 1.88 0.15 12.49 > .001
  Reciprocity −0.17 0.15 −1.18 .24
  Respect −0.05 0.08 −0.57 .57
  Rationality 0.47 0.07 6.76 > .001
  Constructiveness 0.11 0.07 1.54 .12
Random effects
  σ2 0.66  
  τ00 1.48  
ICC .67  
Marginal R2/conditional R2 .03/.70  
No replies
  Intercept −1.21 0.20 −6.19 > .001
  Reciprocity −0.95 0.27 −3.47 > .001
  Respect −0.08 0.13 −0.64 .52
  Rationality −0.05 0.11 −0.52 .60
  Constructiveness 0.10 0.10 0.95 .34
Random effects
  σ2 3.29  
  τ00 1.60  
ICC .32  
Marginal R2/ conditional R2 .01/.33  

SE: standard error; ICC: intra-class coefficient. Calculations based on 1234 top-level comments and 97 news 
posts.
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Table 3.  Multilevel logistic regression predicting the reciprocity of the reply comments (level 1) 
from of the deliberative characteristics of top comments (level 2).

b SE eb

Constant 7.25*** 0.78 1405.56
Predictors (level 2, top comments)
  Reciprocity 0.81 1.88 2.25
  Respect 0.38 0.68 1.47
  Rationality 0.21 0.60 1.23
  Constructiveness 0.14 0.60 1.15
Random effects
  σ2 3.29  
  τtop comment 18.64  
  τpost 1.23  
ICC .86  
Marginal R2/conditional R2 0.00/0.86  
AIC 696.35  
Model improvement (chi2) 11.33*  

SE: standard error; ICC: intra-class coefficient; AIC: Akaike information criterion. Dependent variable: 
reciprocity of reply comment. ***p < .001, **p < .01, *p < .05. Calculations based on 4145 reply comments, 
573 top comments, and 97 posts.

Discussion

We presented the results of a manual content analysis of Facebook user comments below 
the news posts of 14 mainstream German news outlets. We analyzed the influence of 
deliberative characteristics of the top comments on (1) the number of replies they 
received and (2) the deliberative quality of these replies.

Regarding the number of replies, results show that reciprocal top comments are sig-
nificantly less likely to receive no replies at all. This suggests that by directly addressing 
other users or their comments, these top comments might be perceived as more relevant 
by subsequent commenters and invite the addressed users and others to respond. In con-
trast, rational, respectful, and constructive top comments had neither an increased nor 
decreased chance of getting no replies compared to top comments lacking these criteria. 
This suggests that other than referencing other users or their comments, using delibera-
tive characteristics in top comments does not increase the chance of getting noticed.

However, when we consider the number of replies received only rationality in a top 
comment emerges as a significant predictor. It seems that the extent to which top com-
ments trigger discussions primarily depends on their rationality. This suggests that argu-
ments, sources, knowledge, and personal experiences can encourage more follow-up 
interaction. The positive effect of rationality could be explained by an increase in users’ 
cognitive involvement when reading a rational comment, which in turn increases their 
likelihood to respond (Ziegele et al., 2018c). It seems that rational arguments provide 
more food for thought and follow-up engagement than reciprocity, respect, and 
constructiveness.
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Table 5.  Multilevel logistic regression predicting the rationality of the reply comments (level 1) 
from of the deliberative characteristics of top comments (level 2).

B SE eb

Constant −0.79*** 0.13 0.46
Predictors (level 2, top comments)
  Reciprocity −0.33 0.25 0.72
  Respect −0.02 0.12 0.97
  Rationality 0.41*** 0.10 1.51
  Constructiveness 0.06 0.10 1.06
Random effects
  σ2 3.29  
  τtop comment 0.25  
  τpost 0.18  
ICC .12  
Marginal R2/conditional R2 0.01/0.13  
AIC 5369.50  
Model improvement (chi2) 42.85***  

SE: standard error; ICC: intra-class coefficient; AIC: Akaike information criterion. Dependent variable: 
rationality of reply comment. ***p < .001, **p < .01, *p < .05. Calculations based on 4145 reply comments, 
573 top comments, and 97 posts.

Table 4.  Multilevel logistic regression predicting the respect of the reply comments (level 1) 
from of the deliberative characteristics of top comments (level 2).

B SE eb

Constant 0.68*** 0.18 1.98
Predictors (level 2, top comments)
  Reciprocity −0.28 0.31 0.75
  Respect 0.53*** 0.16 1.70
  Rationality −0.06 0.13 0.94
  Constructiveness 0.26 0.13 1.30
Random effects
  σ2 3.29  
  τtop comment 0.57  
  τpost 0.62  
ICC .27  
Marginal R2/conditional R2 0.02/0.28  
AIC 4656.04  
Model improvement (chi2) 63.49***  

SE: standard error; ICC: intra-class coefficient; AIC: Akaike information criterion. Dependent variable: 
respect of reply comment. ***p < .001, **p < .01, *p < .05. Calculations based on 4145 reply comments, 573 
top comments, and 97 posts.
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Table 6.  Multilevel logistic regression predicting the constructiveness of the reply comments 
(level 1) from of the deliberative characteristics of top comments (level 2).

B SE eb

Constant −2.00*** 0.19 0.14
Predictors (level 2, top comments)
  Reciprocity 0.00 0.34 1.00
  Respect −0.12 0.16 0.88
  Rationality 0.08 0.14 1.09
  Constructiveness 1.29*** 0.15 3.62
Random effects
  σ2 3.29  
  τtop comment 0.63  
  τpost 0.39  
ICC 0.24  
Marginal R2/conditional R2 0.09/0.30  
AIC 4142.90  
Model improvement (chi2) 164.94***  

SE: standard error; ICC: intra-class coefficient; AIC: Akaike information criterion. Dependent variable: 
constructiveness of reply comment. ***p < .001, **p < .01, *p < .05. Calculations based on 4145 reply com-
ments, 573 top comments, and 97 posts.

Contrary to our expectations, reciprocity and constructiveness did not affect the num-
ber of replies. While it might be enough to reference others to avoid zero replies, it is 
possible that reciprocity is not enough to initiate a comment thread with many exchanges 
between users.

Our study found no significant effect of respectfulness in top comments on the num-
ber of replies. This contrasts with some previous studies, which, however, often applied 
experimental designs instead of non-laboratory content analyses. While a lack of respect 
might stimulate sufficient affective involvement and trigger defensive reactions for some 
users, it might also prevent others from engaging in online conflict due to resignation or 
conflict avoidance. This points to possible conditional effects moderated by characteris-
tics of the users who are differently susceptible to disrespectful communication. In addi-
tion, it is possible that measuring respect by the absence of uncivil tone may have 
obscured possible effects. Future measurement should be more refined and differentiate 
between incivility and impoliteness.

Regarding the deliberative quality of replies, the multilevel logistic regression models 
show that respect, rationality, and constructiveness in top comments significantly 
increase the chance of these characteristics appearing in their sub-threads. This supports 
postulations that deliberative comments increase the cognitive involvement of readers 
and lead them to reply more thoughtfully. However, it appears that one deliberative 
criterion in a top comment (e.g. constructiveness) led to an increase of the likelihood of 
only that exact criterion (in this example, constructiveness, not respect or rationality) 
in the sub-thread. In other words, the various deliberative characteristics in the  
top comments did not “spill over” and led to an increased use of other deliberative 
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characteristics. This suggests that it is not necessarily cognitive involvement that is the 
mechanism at work; instead, it appears plausible that users perceive descriptive norms 
from top comments and comply with these norms in their replies. These results stand out 
because the study is among the first to consider a theoretically founded categorization of 
criteria of deliberative quality and analyze them separately instead of an overall index of 
deliberation.

Regarding practical implications, our results support a so-called “spiral of delibera-
tiveness” (Friess et al., 2021), in which deliberative comments can lead to more delibera-
tive comments (for similar results, see Stroud et  al., 2015). Providers of comment 
sections might be well-advised to intervene in online discussions: spreading high-quality 
comments might be valuable to spark a climate of deliberation, but at the same time, 
given this mechanism of complying with perceived discussion norms, disrespect could 
lead to more disrespect, resulting in a spiral of incivility (Papacharissi, 2004; Rösner and 
Krämer, 2016; Ziegele et al., 2018c). This is particularly problematic, as incivility has 
detrimental effects not only on the quality of the subsequent discussion but also on read-
ers (Anderson et al., 2018; Ziegele et al., 2018b) and the media outlet’s news credibility 
(Prochazka et al., 2018).

Limitations and future research

The results of this study should be considered in light of some limitations. Future experi-
mental research is needed to test the mediating mechanisms of involvement compared to 
perceived discussion norms. The present content analytic approach provides empirical 
evidence with a strong potential to generalize. The findings complement the results of 
studies in experimental settings and content analyses of specific comment threads (Friess 
et al., 2021; Han and Brazeal, 2015; Molina and Jennings, 2018; Ziegele et al., 2018c).

Second, this study did not intend to provide a comprehensive picture of the determi-
nants of replies and of their deliberative quality; instead, it is among the few studies that 
focus on the effects of the deliberative characteristics of the top comments. This inevita-
bly resulted in limited amounts of explained variance. However, it allowed for a detailed 
analysis of the influences of top comment characteristics on these exact characteristics in 
replies (instead of on an overall index of the replies’ deliberative quality). However, 
future research should include a broader spectrum of content characteristics (e.g. criteria 
of more expanded conceptions of deliberation, discussion factors). It should also com-
pare the influence of comment characteristics to that of predictors on the level of the 
individual users, the news posts, and the media outlets (see for a recent example, Esau 
and Friess, 2022). This might afford to include a broader spectrum of media outlets and 
also platforms other than Facebook. Most importantly, this will help to explore interac-
tion effects between different factors and draw a more comprehensive picture of influ-
encing factors on comments.

Third, this study focused on the relationship between top comments and the reply 
comments in the sub-threads. These replies do not necessarily directly respond to the 
author or content of the top comment but to another reply in the sub-thread (see above).7 
Beyond this dynamic, reply comments can also describe norms, enhance involvement, 
and thereby change the deliberative quality of subsequent replies or even other subse-
quent top comments. Thus, future studies should investigate such dynamics in more 
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detail. For example, this should include examining effects of early replies on later top 
comments below the same news items or later replies in the same sub-thread. This seems 
especially relevant, because some reply comments respond to other replies rather than 
the top comment. It is, therefore, possible that found influences of characteristics of top 
comments on comments in their sub-threads are mediated (i.e. that top comments influ-
ence their direct responses which then influence later replies). Such analyses need to 
consider platforms’ algorithmic comment display which results in a personalized order 
of comments that users see in their threads depending on their time of use, individual 
usage behavior, and social network of the platform.

Fourth, during sampling we selected posts and comments, among others, by popular-
ity (i.e. we included only posts with at least 60 top comments and the first 60 comments 
ranked by Facebook’s “most relevant” order). This decision might have biased the posts’ 
topics and the comments’ characteristics in the sample (e.g. toward more political and 
controversial news topics). The comments included in the sample are those comments 
that readers of comment sections most likely see, because of Facebook’s default settings. 
Thus, these comments most likely impact the further stream of comments. However, 
future studies should consider such moderating effects and dynamics within a comment 
thread in more detail.8
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Notes

1.	 From every week, we selected 1 day (week 1, Wednesday; week 2, Thursday; week 3: 
Friday; etc.). This resulted in a selection of 7 days over a period of 7 weeks (from August 1 to 
September 13, 2018). For a detailed overview over the sampling process of posts and com-
ments, see Naab and Küchler (2022).

2.	 Initially, it resulted in 98 posts (14 news outlets × 7 days × 1 post per day); however, one of 
these posts had received only one sub-thread below one top comment. This top comment was 
not coded, because it did not match the inclusion criteria (i.e. no link-only comments, gifs, 
non-German language, spam/advertising). Since all analyses necessarily refer to characteris-
tics of the top comment, this sub-thread and its post were excluded from the data set.

3.	 Facebook by default ranks comments by their relevance to the discussion itself and to the 
users’ individual Facebook behavior and network. Using a developer account during data 
collection, we kept individual personalization to a minimum. The comment ranking is then 
mostly influenced by the comments’ engagement metrics (e.g. number of replies, Likes, etc.). 
Since most users do not change the default settings, the “most relevant” comments are those 
comments most likely to be read by most users and most likely to influence the further com-
ment stream.

4.	 Previous research on user comments in German news outlets has shown that within this num-
ber of comments a relevant amount of reply comments can be expected (Ziegele et al., 2014) 
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which is a necessary precondition for the planned analyses of reply comments. The news 
posts in our sample received M = 398.55 (SD = 430.75) comments on average.

5.	 This was the case for 49.2% of the replies in the sample.
6.	 The reliability test data showed highly skewed distributions of characteristics in many cat-

egories. Gwet’s AC uses chance-correction and adjusts for strongly uneven distributions of 
the categories of a variable, which can otherwise lead to inappropriately low inter-rater reli-
abilities (Feng, 2015; on the prevalence paradox, see Cicchetti and Feinstein, 1990). Future 
studies should address this limitation by using disproportionate stratified samples (see Daniel, 
2012) when testing the inter-rater reliability of rare phenomena.

7.	 In post hoc analyses, we repeated the multilevel logistic regression models with a sub-sam-
ple of only those replies that were directly referring to the top comment’s author or content 
(n = 1368) as well as with a sub-sample of only the first replies in each sub-thread (n = 564). 
The results generally did not change (see Online Supplemental Material, Tables A to G). This 
suggests that the reply comments are influenced by their top comments and not just by other 
reply comments in the sub-thread.

8.	 In post hoc analyses, we included the position of a top comment in the comment thread as 
a control variable in all multilevel models. This did not significantly change the reported 
effects.
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