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Abstract
The present study explores the network uncertainty
measure (NUM) as a longitudinal determinant of both
relational uncertainty and biased cognitions (the perception that relational talk is threatening) at a later
time. Using relational turbulence theory (RTT) as a
framework, the NUM was tested for predictive and theoretical validity. Results indicated that network uncertainty at time 1 predicted self and partner, and
relationship uncertainty at time 2 with varying strength
of relationships. Moreover, the NUM predicted biased
cognitions at time 2 when controlling for self, partner,
and relationship uncertainty. Efforts were made to see
if relational uncertainty mediates the relationship
between network uncertainty and biased cognitions.
Those results were nonsignificant. These clarify the
nature of uncertainties both within and outside of close
relationships. Implications are discussed in terms of
both theoretical and conceptual development.

One of the most tenured elements of interpersonal communication is uncertainty
(e.g., Kahneman & Tversky, 1982; Shannon & Weaver, 1964). As a construct, uncertainty has
been considered an experience that people avoid if they can and reduce if they must (Berger &
Statement of Relevance: This manuscript will aid the study of dyad-network interaction in the context of interpersonal
communication and communication theory. By better understanding the ways in which network-based variables
interact with relational perceptions, scholars can more fully understand the ways in which extra-dyadic factors
contribute to relational development.
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Calabrese, 1975; Knobloch & Solomon, 1999; Sunnafrank, 1986). Decades of research stemming
from Berger and Calabrese's (1975) uncertainty reduction theory sought to parse the mechanisms that cause, exacerbate, and stem from experiences of uncertainty (e.g., Afifi &
Weiner, 2004; Solomon & Knobloch, 2004; Sunnafrank, 1986). Over time, scholars have
increased their focus on the dyadic aspect of uncertainty, shifting from measures of general
uncertainty (an inability to predict or explain how another person may behave; Berger &
Calabrese, 1975) to relationship-specific gauges of uncertainty (i.e., relational uncertainty, a
lack of confidence concerning involvement in an ongoing relationship; Knobloch &
Solomon, 1999; Solomon & Brisini, 2019).
The bulk of uncertainty research focuses on dyadic interactions and perceptions. On the other
hand, extant work has explored nondyadic sources of uncertainty, such as illness uncertainty
(Mast, 1998) and uncertainty related to military deployment (Knobloch et al., 2013). Moreover,
foundational work clearly indicates that social network members (i.e., a couple's friends, family,
and peers) represent important determinants in uncertainty experiences (e.g., Parks et al., 1983;
Sprecher & Felmlee, 2000; Stein, Mongeau, & Truscelli, 2019a). In addition, network members purposefully influence romantic relationships (Sprecher, 2011) and, in retrospect, are considered determinants of relational distress by couples (Agnew et al., 2001). This final point is meaningful as it
underscores the (in)ability of romantic partners to grasp the power of their networks' influence, as
it relates to their relational success until they are reflecting post hoc. It is therefore pertinent to
explore which network-based variables impact relationship development and which branches of
relational scholarship stand to benefit from such investigations.
One such framework that might benefit from the inclusion of network variables is relational
turbulence theory (RTT; Solomon et al., 2016). RTT identifies relational uncertainty as a generative
mechanism that influences cognitions and, ultimately, communicative episodes (e.g., Knobloch &
Theiss, 2011; Theiss & Nagy, 2013). In RTT, uncertainty is viewed in a relationship-specific context
as opposed to a general context. However, there is ample room to expect that the social networks
surrounding a couple influence relational turbulence and outcomes. For example, early tests of the
relational turbulence model (RTM) have linked the perception of network members' helping and
hindering behaviors to experiences of relational uncertainty (Knobloch & Donovan-Kicken, 2006).
Therefore, the goal of this study is to extend RTT (Solomon et al., 2016) through the inclusion of
the network uncertainty measure (NUM). Such efforts are designed to exemplify how social
network-based variables may function in interpersonal communication theory.

1 | R ELATIONAL UNC ERTAINTY I N R TT
RTT presupposes a number of causal relationships between 15 unique variables (see Figure 1).
The focus of this manuscript concerns the top left portion of RTT, specifically the associations
between relational uncertainty and biased cognitions. In this portion of the theory, self uncertainty (concerns about one's own involvement in a relationship), partner uncertainty (concerns
about a partner's involvement in a relationship), and relationship uncertainty (concerns about a
dyad as a unit) are said to predict biased cognitive appraisals about a relationship (Solomon
et al., 2016). For example, self and relationship uncertainty positively predict perceptions that
relational talk is threatening (Theiss & Nagy, 2013) and mediate the relationship between
depressive symptoms and relationship satisfaction (Knobloch & Knobloch-Fedders, 2010). In
short, self, partner, and relationship uncertainty are proposed to be generative mechanisms in
RTT (i.e., exogenous variables) that lead to specific cognitive experiences.
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F I G U R E 1 Relationships between variables in relational turbulence theory (Solomon et al., 2016)

As illustrated in Figure 1, there are multiple additional propositions made by RTT; however,
this study focuses only on the generative fortitude of relational uncertainty. Indeed, although
early versions of RTT (i.e., the RTM) proposed that relational uncertainty fluctuates in accordance with intimacy (Solomon & Knobloch, 2004) or occurs as a result of relational transitions
(Solomon et al., 2010), recent iterations peg relational uncertainty as an initiator of the turbulence process. that said, RTT acknowledges that relational uncertainty can be (and often likely
is) the result of relational turbulence (Solomon et al., 2016). As such, relational uncertainty
should be considered both a predictor and a result of the relational turbulence process.
To date, RTT scholars have mostly explored self, partner, and relationship as types of uncertainty relevant to relational turbulence. That said, the program of research surrounding RTT
acknowledges that couples can grapple with uncertainty surrounding a variety of nondyadic
elements, including military deployment (Knobloch et al., 2013), family communication patterns (Haverfield et al., 2016), and interaction with social networks (Knobloch & DonovanKicken, 2006). These studies have demonstrated that extradyadic factors (specifically those
related to uncertainty) warrant detailed exploration. Below is a short summary of the research
that demonstrates the importance of extradyadic influence on relational perceptions and
outcomes.

2 | HOW SOCIAL N ETWORKS INFLUENCE CLOSE
RELATIONSHIPS
Scholars have noted that social networks are often comprised of various relationship types
(e.g., family, friend, nonfriend, nonfamily), fluctuating across levels of support versus nonsupport (see Fiori et al., 2007). Two common attributes of a social network are a desire for
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continued interaction and an overall affinity for group members (Hill & Dunbar, 2003). Typically, researchers who study a person's social network ask respondents to either describe “kin”
with who they are close (e.g., Parks et al., 1983) or simply ask about friends and family members (e.g., Felmlee, 2001). When Sprecher (2011) asked participants to report on a “network
member,” friends were the predominant choice. That said, a social network can also include
family members (by blood, by marriage, or fictive kin), coworkers, and neighbors (Hill &
Dunbar, 2003).
Several studies have attempted to account for the ways in which social network members
influence romantic relationship satisfaction, quality, and communication. Agnew et al. (2001)
reported that greater network overlap positively contributes to a couple's commitment, investment, and relationship satisfaction. In addition, closeness (for women) and insecurity (for men)
toward one's own network are positively associated with feelings of closeness between romantic
partners (Neyer & Voigt, 2004). Conversely, interference from network members negatively predicts relationship quality, as well as mental health, in young adults (Murphy et al., 2020). From
an RTT perspective, perceptions of relational uncertainty tend to correlate with romantic partners' exaggerations of third-party threats, ultimately resulting in increased relational communication (Solomon & Brisini, 2019). For this reason, it is important to develop an understanding
of the ways in which social network members can alter relational communication episodes, as
well as the cognitions that precede those episodes.
Approval and support are two of the more widely studied network-based determinants of
relational quality in romantic relationships. Most notably, Parks et al. (1983) demonstrated that
perceptions of relational support from participants' own (and their partners') networks positively influenced romantic involvement in that relationship. Sprecher and Felmlee (1992)
extended these findings by showing that network support is associated with increased levels of
love, satisfaction, and commitment in dating couples. In marital contexts, emotional support
from network members positively influences marital satisfaction (Xu & Burleson, 2004). Finally,
Sprecher (2011) noted that perceptions of network approval correlate with perceptions of a partner's interfering and facilitating behaviors (positively and negatively, respectively).
Scholars have also documented the potential negative influence of networks on relationship
satisfaction. Neyer and Voight's (Neyer & Voigt, 2004) findings suggest that, as people become
more insecure (i.e., experience uncertainty) about their network relationships, they also tend to
become more insecure with their romantic relationships. Moreover, jealousy of a partner's
online social network members can increase monitoring behaviors, as well as relationshipbased jealousy (Utz & Beukeboom, 2011). Network members who intentionally express disapproval of a romantic entanglement are more likely to believe that they negatively impact relationship strength (Sprecher, 2011). Finally, romantic partners perceive added risk in their
relational talk in the face of overwhelming network disapproval (Felmlee & Sinclair, 2018).
When combined, the above studies demonstrate some of the ways in which social network
involvement can impact the cognitions, perceptions, and maintenance of those involved in a
romantic relationship. In other words, perceptions of network influence may be partial determinants of relational cognitions and behaviors. For example, uncertainty about network members,
such as jealousy (Guerrero & Andersen, 1998), or a fear of not being liked by network members
(Sprecher & Felmlee, 1992, 2000) may result in the questioning of one's own relationship state
(i.e., relational uncertainty). In other words, experiencing uncertainty about the people/entities
that surround a person's relationship can directly alter not only relational perceptions but also
relationship-focused behaviors.
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3 | THE A DVENT O F NETWORK UNCERTAINTY
Relational uncertainty is understood as the degree of confidence that people have in their
involvement within a specific ongoing relationship (Knobloch & Solomon, 1999). Drawing from
this definition, social network-based relational uncertainty (i.e., network uncertainty) has been
defined as “the degree of confidence that relational partners have in their networks' acceptance
and support of their relationship's development” (Stein, Mongeau, & Truscelli, 2019, p. 494).
People make assessments about their (and their partners') networks' acceptance and support as
it relates to the trajectory of their relationship (e.g., Agnew et al., 2001; Sprecher &
Felmlee, 2000). Network uncertainty is the confidence that they have in those assessments.
Broadly, this definition implies that network uncertainty, much like other forms of uncertainty, is usually a negative experience that could be potentially damaging to relationships. In
addition, network uncertainty does not assume that network members actually negatively evaluate or disapprove of the relationship in question. Rather, network uncertainty represents a
lack of confidence concerning a network's attitudes or behaviors. Such perceptions may lead to
a slew of negative evaluations, emotions, or communicative engagements.
In an initial investigation of network uncertainty, Stein and colleagues (2019) emulated
Knobloch and Solomon's (1999) methods to uncover (using open coding in Study 1), measure
(using exploratory and confirmatory factor analysis in Study 2), and test the validity of (Studies
3 and 4) sources of network uncertainty. In their investigation, the authors demonstrated
through qualitative reports that nearly two-thirds of individuals in close partnerships not only
experience some form of network-based uncertainty but also that these uncertainties have, can,
and will influence their relationship satisfaction and trajectory.
Statistically, Stein and colleagues' (2019) results revealed that the NUM is composed of five
distinct sources. First, people can be uncertain about acceptance (from both their own network,
as well as their partner's) in their (partner's) role of “significant other.” Second, individuals in
relationships may worry about being unfairly judged by their partner's network. Third, people
may have concerns, either real or imagined, about the presence of a third-party threat. Finally,
a person may express concerns about his or her partner being irrationally jealous of a network
relationship and that he or she may not be able to juggle the time split between network time
and partner time. These five sources are distinct but, statistically, are best represented as a

F I G U R E 2 Illustration of the components of the network uncertainty measure. Note. Network Uncertainty
represents a third-order unidimensional measure comprised of two second-order variables. Network-self
uncertainty represents doubts about the self-interacting with a partner's network. Network–Partner uncertainty
represents concerns about one's own network and partner interacting. Each first-order variable is comprised of
three to four items
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single latent variable during substantive analyses. Specifically, Stein and colleagues (2019) illustrated that the NUM explains the largest percentage of variance in outcome variables when represented as a third-order, unidimensional variable, as opposed to five individual subscales.
Figure 2 displays the empirical illustration of the NUM.
Stein and colleagues (2019) tested the concurrent validity of the NUM using self, partner,
and relationship uncertainty during regression analyses. Results indicated that not only does
the NUM share strong relationships with self, partner, and relationship uncertainty, it also
shares significant and negative associations with relationship satisfaction and intimacy. The
NUM was also shown to have null relationships with the engagement and valence of relationship talk, a finding in line with RTT's axioms and propositions.
However, these results are limited by their cross-sectional nature and must be subjected to tests
of predictive and theoretical validity. Such tests would accomplish two goals. First, significant longitudinal associations for the NUM would illustrate its generative qualities. Second, if the NUM
uniquely relates to outcomes in RTT, it is initial evidence that relational turbulence theorists (and,
by extension, other interpersonal theorists) should consider the social networks surrounding a couple as active role players in the relationship development process. Pragmatically, scholars and lay
folks alike stand to benefit from a growing program on dyad–network interaction. Exploring the
uncertainties that couples experience regarding their networks, both individual and duocentric
(Kenney et al., Kennedy et al., 2015), provides a theoretical backdrop for understanding the ways
in which romantic dyads and social network members accommodate for one another.

4 | HY POTH E S ES
The primary goal of this manuscript is to test the predictive validity of the NUM as it relates to
relational uncertainty and biased cognitions, two main components in RTT. Recent work has demonstrated strong correlations between network and relational uncertainty (Stein, Ray, et al., 2019);
however, it is not yet known if network uncertainty leads to relational uncertainty. Existing
research demonstrates that, longitudinally, perceptions of network involvement at one time lead
to dyadic perceptions at a later time (e.g., Fiori et al., 2018; Sprecher & Felmlee, 2000). A significant relationship between the NUM at Time 1 and relational uncertainty at Time 2 would suggest
that the social networks surrounding a couple may have a direct impact on relational perceptions.
Because relational uncertainty is comprised of three distinct elements (self, partner, and relationship), it is possible that the NUM will associate with each one with different strength. Thus, a
three-part hypothesis addresses the nature of network and relational uncertainty.
H1a: Time 1 network uncertainty positively predicts Time 2 self uncertainty.
H1b: Time 1 network uncertainty positively predicts Time 2 partner uncertainty.
H1c: Time 1 network uncertainty positively predicts Time 2 relationship uncertainty.
Related to the proposed associations between network and relational uncertainty, it is also
possible that the NUM is uniquely associated with biased cognitions even when controlling for
self, partner, and relationship uncertainty. Myriad research has demonstrated that network perceptions relate positively to dyadic perceptions (Fiori et al., 2018; Parks et al., 1983; Sprecher &
Felmlee, 1992). Moreover, network perceptions directly relate to relational quality even when
controlling for dyadic perceptions (e.g., closeness, intimacy, or satisfaction; Felmlee, 2001; Xu &
Burleson, 2004).
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In this study, perceptions of relational talk as threatening will serve as the biased cognition
of interest. Previous tests of the RTM have shown that self, partner, and relationship uncertainty are all determinants of the perception that relational talk is threatening (Theiss &
Nagy, 2013). Moreover, network members have reported the belief that their relationshipfocused interruptions lead to relational conversations (Sprecher, 2011). Knobloch's program of
research has explained that the association between relational uncertainty and (perceptions of)
relational talk is deeply important in both fledgling (Knobloch, 2006) and highly committed
(Knobloch, 2008) relationships. This designates the perception that relational talk is threatening
as an integral variable in the relational turbulence process.
Given the strong correlations between the NUM and measures of relational uncertainty
(Stein, Ray, et al., 2019), it stands to reason that the NUM should predict perceptions of relational talk as threatening at a later time. Moreover, the NUM correlates significantly with other
biased cognitions, such as relationship satisfaction and perceptions of intimacy (Stein, Ray,
et al., 2019). It is therefore reasonable to predict that the NUM will share significant associations with additional biased cognitions, such as the perception that relational talk is
threatening.
H2: Time 1 network uncertainty positively predicts Time 2 biased cognitions when controlling for self, partner, and relationship uncertainty.

5 | METHOD
5.1 | Participants and procedure
Data were collected from 325 adults living in the United States (174 men) using Amazon's
Mechanical Turk (i.e., MTurk). MTurk was chosen for this study because previous work has
demonstrated that MTurk samples are more diverse in terms of both ethnicity and age than
convenience-based samples (Paolacci & Chandler, 2014). In addition, MTurk samples have
shown a higher level of reliability in terms of both response rate and mortality rate than convenience samples (Peer et al., 2014). Most importantly, the reliability and quality of data collected
from MTurk samples do not statistically differ from college-aged samples (Buhrmester
et al., 2011). In this study, three attention checks were included to ensure that only humans
T A B L E 1 Means and SDs for all measured variables at times (1) and (2)
Variable

M

SD

α

Network–self–acceptance

2.21 (2.34)

1.19 (1.41)

0.90 (0.91)

Judging

3.13 (3.09)

1.58 (1.23)

0.90 (0.91)

Third-party threat

1.93 (2.10)

1.47 (1.40)

0.93 (0.91)

Network–partner acceptance

2.39 (2.44)

1.31 (1.44)

0.91 (0.89)

Jealousy/time split

2.36 (2.51)

1.29 (1.21)

0.85 (0.88)

Self uncertainty

1.88 (1.92)

1.03 (0.98)

0.90 (0.90)

Partner uncertainty

2.98 (3.12)

1.32 (1.12)

0.95 (0.92)

Relationship uncertainty

2.13 (2.34)

1.22 (1.11)

0.92 (0.90)

Biased cognitions

2.49 (2.23)

1.53 (1.44)

0.93 (0.92)
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T A B L E 2 Bivariate correlations between all variables used in this study
Variable

1

2

3

4

5

6

7

8

9

1. Self uncertainty

-

0.69**

0.80**

0.53**

0.28*

0.53**

0.48**

0.51**

−0.39**

0.63**

0.52**

0.71**

0.51**

0.31*

0.49**

0.43**

0.49**

−0.32*

-

0.69**

0.80**

0.56**

0.33*

0.52**

0.47**

0.52**

−0.31*

2. Partner uncertainty

3. Relationship
uncertainty

4. Network–self–
acceptance

5. Judging

6. Third-party threat

7. Network–partner
acceptance

8. Jealousy/time split

9. Biased cognitions

-

-

0.83**

0.51**

0.34*

0.52**

0.45**

0.44**

0.36*

-

0.61**

0.73**

0.53**

0.38*

0.54**

0.43**

0.51**

0.32*

-

-

0.85**

0.51**

0.33*

0.48**

0.44**

0.48**

0.24*

-

-

-

0.54**

0.38*

0.52**

0.52**

0.53**

0.37*

-

-

0.60**

0.48**

0.36*

0.48**

0.49**

0.51**

0.36*

-

-

-

0.50**

0.33*

0.53**

0.52**

0.49**

0.39**

-

-

-

-

0.61**

0.52**

0.49**

0.71**

0.27*

-

-

-

0.82**

0.66**

0.47**

0.42**

0.67**

0.24*

-

-

-

-

0.63**

0.53**

0.48**

0.70**

0.27*

-

-

-

-

-

0.61**

0.66**

0.49**

0.13

-

-

-

-

0.79**

0.55**

0.62**

0.42**

0.18

-

-

-

-

-

0.57**

0.71**

0.44**

0.15

-

-

-

-

-

-

0.64**

0.49**

0.37*

-

-

-

-

-

0.75**

0.68**

0.52**

0.39**

-

-

-

-

-

-

0.71**

0.52**

0.35*

-

-

-

-

-

-

-

0.50**

0.32*

-

-

-

-

-

-

0.80**

0.59**

0.36*

-

-

-

-

-

-

-

0.51**

0.31*

-

-

-

-

-

-

-

-

0.38*

-

-

-

-

-

-

-

0.84**

0.35*

-

-

-

-

-

-

-

-

0.45**

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.71**

-

-

-

-

-

-

-

-

-

Note: Three correlates per cell are displayed. The top number is T1 variable correlations, the middle number is T1 and T2
correlations, and the bottom number is T2 variable correlations. Biased cognitions are represented in this study with the
perception that relational talk is threatening. Negative emotions are those surrounding one's relationship. Communication
enactment and valence are episodes of relational talk.
*p > 0.01, **p > 0.001.

participated, and 73% of respondents were classified as MTurk “masters” who have a history of
reliable responses. During the data-cleaning process, data were checked for missing responses,
as well as indications of disingenuous responses (e.g., responding “1” to every single question).
Table 1 provides the means, standard deviations, and alphas for all measured variables used in
this study. Table 2 illustrates the correlation matrix for all substantive variables used in this
study.
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Respondents received $1.50 for completing two waves of a survey about interpersonal relationships. Qualifications for participation included that participants be at least 18 years of age,
have Internet access, and be currently in a romantic and/or sexual relationship of some kind at
the time of both data collections. Following qualification, respondents were guided through a
series of Likert-style questions aimed to measure each of the variables of interest. Data were collected 6 weeks apart, featuring a mortality rate of 50.2% (wave 1 included 642 participants).
Time 1 and Time 2 data points were linked by distributing a randomly generated code. Participants received the code at the end of Time 1 data collection and entered it in at the beginning
of Time 2 data collection.
Participants' age varied widely, ranging from 20 to 74 years (M = 36.07, SD = 9.97). Participants, on average, had been in their relationships for 5.75 years (SD = 4.37). Although the overwhelming majority of participants identified as heterosexual (n = 296), a number of
participants identified as bisexual (n = 22) and homosexual (n = 7). People most commonly
identified as being married (or in a civil union; n = 169) or being in a serious dating relationship (n = 100). Less common relationship types included casual daters (n = 37) and engaged to
be married (n = 19). The ethnicity of the sample was predominantly Caucasian (n = 189),
followed by Asian (n = 69), Indian (n = 31), African American (n = 17), and Hispanic/Latino
(n = 11). “Mixed race” (n = 5), Native American (n = 2), and Pacific Islander (n = 1) participants were also included.
Two important notes regarding participants must be made. First, nearly 90% of participants
in this sample were in a committed relationship. This demographic was chosen because, unlike
the RTM, RTT asserts that relationships between variables are not contingent upon relationship
status, length, or parameters (such as intimacy or transitional state; Solomon et al., 2016). Thus,
testing associations in highly committed relationships is necessary to bolster the theory's external validity. Second, and related, a lagged collection of 6 weeks is substantially longer than previous RTM tests (see Knobloch & Theiss, 2011; Theiss & Solomon, 2006b). The question of what
constitutes an optimal time lag is reliant upon both previous studies and the given demographic
in question, as well as the conceptual reasoning of a research team (Dormann & Griffin, 2015).
For a test of RTT, relationship characteristics play a large role. Although a study of courtship or
fledgling relationships calls for a small gap in data collections, more committed, stable relationships likely require a lengthened time lag to properly observe results. Thus, the decision was
made to collect data 6 weeks apart rather than 1 or 2 weeks.

5.2 | Measurement and instrumentation
5.2.1

|

Network uncertainty

Network uncertainty1 was measured using the scale developed by Stein and colleagues (2019).
The scale is composed of 18 Likert-style questions that ask “how certain are you…” about a
number of prompts (e.g., that my partner's network approves of me; that my partner and my
network get along). Subscales measuring network-to-self acceptance (Time 1 α = 0.90, Time
2 α = 0.91), judging (Time 1 α = 0.90, Time 2 α = 0.91), third-party threat (Time 1 α = 0.93,
α = 0.91), network-to-partner acceptance (Time 1 α = 0.91, Time 2 α = 0.89), and jealousy/time
split (Time 1 α = 0.85, Time 2 α = 0.88) were all deemed reliable. Higher scores indicated
greater levels of uncertainty.
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|

Relational uncertainty

Relational uncertainty was measured using Knobloch and Solomon's (1999) scale. Participants
were asked to respond to 19 Likert-style questions to indicate “how certain are you…” about a
number of prompts designed to measure self, partner, and relationship uncertainty (e.g., that
you are committed to your partner; that your partner loves you; that you want this relationship
to work out in the long run). Subscales that measured self uncertainty (Time 1 α = 0.90, Time
2 α = 0.90), partner uncertainty (Time 1 α = 0.95, Time 2 α = 0.92), and relationship uncertainty (Time 1 α = 0.92, Time 2 α = 0.90) were all considered reliable. Higher scores indicated
greater levels of uncertainty.

5.2.3

|

Biased cognitions

Knobloch and Carpenter-Theune's (2004) measure of perceived threat of relational talk was
used to assess biased cognitions. Participants responded to five Likert scale items indicating
their agreement (1 = strongly disagree; 7 = strongly agree) with a series of statements following
the prompt “having a conversation about the nature of this relationship would…” (a) threaten
the relationship, (b) be embarrassing for me, (c) have a negative effect on the relationship,
(d) make me feel vulnerable, and (e) damage the relationship. This measurement was found to
be reliable (Time 1 α = 0.93, Time 2 α = 0.92). Higher scores reflected greater perceived threat.

5.2.4

|

Analysis plan

Structural equation modeling (SEM) tested all hypotheses. During analyses, several fit indices
were implemented: the χ 2/df, with values under 3.0 indicating excellent fit and values under 5.0
indicating acceptable fit (Schumacker & Lomax, 2004); the comparative fit index (CFI) with
values at or above 0.95 indicating excellent fit and values at or above 0.90 indicating acceptable
fit (Hu & Bentler, 1995, 1999); the root mean square error of approximation (RMSEA) with
values under 0.06 indicating excellent fit and values under 0.10 indicating acceptable fit
(Browne & Cudek, 1993; Hu & Bentler, 1999); and the standardized root mean square residual
with values under 0.08 indicating good fit (Hu & Bentler, 1999). Standardized regression
weights (i.e., β) tested strength of relationships, and multiple squared correlations (i.e., R2) were
assessed to determine explained variance. Preacher and Hayes' (2008) bootstrapping method
was used to test mediated paths. This method gauges three potential effects: total (labeled C),
direct (labeled C0 ), and indirect (labeled AB). In the case of full mediation, only paths C and AB
are significant, whereas in partial mediation, paths C, C0 , and AB are all significant.
Prior to substantive analyses, CFA and measurement models for each hypothesis were tested.
In all cases, models displayed excellent fit.2 It was therefore deemed appropriate to proceed with
hierarchical analyses. During analyses, numerous demographic variables were considered controls,
including age, sex, relationship length, relationship type, and ethnicity. Only relationship length
shared a significant association with the variables in this study, and it was thus controlled for during all analyses. In addition, Time 1 measures of all dependent variables were controlled for during
analyses as is commonplace in longitudinal tests (McArdle & Nesselroade, 2014).
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F I G U R E 3 Associations between Time
1 network uncertainty and Time 2 self, partner,
and relationship uncertainty. Note. For this
model, χ 2(1250) = 3815.06; χ2/df = 3.05;
comparative fit index= 0.92; root mean square
error of approximation = 0.079; and
standardized root mean square residual = 0.071.
*p < 0.05; **p < 0.01; ***p < 0.001. Results show
that Time 1 network uncertainty significantly
and positively predicts Time 2 self, partner, and
relationship uncertainty. Relationship length
and Time 1 measures of dependent variables are
controlled for, but not shown, in this model

F I G U R E 4 Associations between Time 1 network and relational uncertainty with Time 2 biased cognitions.
Note. *p < 0.05, **p < 0.01, ***p > 0.001. For this model, χ 2(916) = 2338.63; χ2/df = 2.55; comparative fit
index= 0.91; root mean square error of approximation = 0.068; and standardized root mean square
residual = 0.059. Results demonstrate that self, partner, relationship, and network uncertainty at Time 1 predict
biased cognitions at Time 2. Relationship length and Time 1 biased cognitions are controlled for, but not shown,
in this model

6 | R E SUL T S
The first hypothesis predicted that the NUM at Time 1 would positively relate to self, partner,
and relationship uncertainty at Time 2. The model testing these queries demonstrated acceptable fit: χ 2(1250) = 3815.06, p < 0.001; χ2/df = 3.05; CFI = 0.92; RMSEA = 0.079; and
SRMR = 0.071. The Time 1 NUM positively related to self (β = 0.12, R2 = 0.03), partner
(β = 0.11, R2 = 0.02), and relationship uncertainty (β = 0.19, R2 = 0.06) at Time 2.3 These results
fully supported H1. Figure 3 displays these results in full.
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T A B L E 3 Test for mediation using bootstrapping method with unstandardized effects for total, direct, and
indirect effects
Total effect

Direct effect

Indirect effect

IV

DV

MV

Estimate

SE

Estimate

SE

Estimate

SE

95% CI

NU1

RT2

SU1

0.13**

0.06

0.11*

0.06

0.02

0.06

[0.08, −0.03]

NU1

RT2

PU1

0.12*

0.07

0.10*

0.06

0.02

0.05

[0.06, −0.04]

NU1

RT2

RU1

0.13**

0.07

0.11*

0.07

0.02

0.07

[0.06, −0.02]

Note: Results demonstrate that neither self, partner, nor relationship uncertainty mediate the relationship between network
uncertainty and biased cognitions. The 95% confidence intervals are in reference to indirect effects.
Abbreviations: NU1, network uncertainty at time one; PU1, partner uncertainty at Time 1; RU1, relationship uncertainty at
Time 1; RT2, perceptions of relational talk as threatening at Time 2; SU1, self uncertainty at Time 1.
*p < 0.05, **p < 0.01.

To test how the NUM and relational uncertainty at Time 1 related to biased cognitions at
Time 2 (H2), a separate model was run. This model displayed an acceptable to excellent fit:
χ 2(916) = 2338.63, p < 0.001; χ2/df = 2.55; CFI = 0.91; RMSEA = 0.068; SRMR = 0.059; total
R2 = 0.61. The NUM at Time 1 (β = 0.11, R2 = 0.03), in addition to Time 1 self (β = 0.18,
R2 = 0.05) and relationship uncertainty (β = 0.16, R2 = 0.06), correlated with perceptions that
relational talk is threatening at Time 2. These relationships were direct, and there was no mediation found—either for the NUM or partner uncertainty as the independent variable. Thus, H2
was supported. Figure 4 displays these full results, and Table 3 displays the nonsignificant mediation results.

7 | DISCUSSION
The primary goal of this study was to explore how, if at all, the NUM at one time associated
with several relational turbulence variables at a later time. Two SEM models explored the possibility that network uncertainty longitudinally relates to (a) self, partner, and/or relationship
uncertainty and (b) the perception that relational talk is threatening above and beyond self,
partner, and relationship uncertainty. Results demonstrate significant relationships for all four
outcome variables. There were no mediating effects for self, partner, or relationship uncertainty,
suggesting that network uncertainty influences biased cognitions independent from these three
variables.
During all analyses, Time 1 measures of outcome variables were controlled for. Controlling
for Time 1 outcome variables is important in longitudinal studies; otherwise, the effect of the
independent variable(s) can be dramatically inflated (Schaie & Hertzog, 1982). Indeed, the ability to control for confounding variables is one of the three pillars in making causal arguments
(the other two being covariation and time order; Blalock Jr, 1985). It is impossible to control for
all confounding variables in a given study (note that the highest R2 in this study was 0.82, leaving a minimum 18% of variation unexplained by these models), and thus, true causal claims
cannot be made. That said, the rigorous methods used in this study to control for competing
variables (e.g., Time 1 outcome variables and the demographic variables discussed above), as
well as to establish a time order, allow a number of concrete implications to be drawn.
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7.1 | Network and relational uncertainty
The NUM at Time 1 was a significant and positive indicator of self, partner, and relationship
uncertainty at Time 2. These results replicate and extend previous findings (i.e., Stein, Ray,
et al., 2019), which demonstrated strong associations for the NUM with all three measures of
relational uncertainty. Confirming these relationships at the longitudinal level allows for
researchers to begin exploring the possibility that network uncertainty at one time can lead people to question the nature of their relationship at another time. Additional scholarship has
asserted similar claims in the past, linking network perceptions at one time to dyadic evaluations at another (see Fiori et al., 2018; Sprecher & Felmlee, 2000). In the context of uncertainty,
it stands to reason that concerns regarding a network's perception of a relationship could later
impact the dyadic uncertainties in that relationship.
Alternatively, it may be that individuals experiencing network uncertainty are either
unperturbed by such cognitions or choose to avoid network members that spark these uncertainties (i.e., cognitive reappraisal; Afifi & Weiner, 2004). Indeed, Stein's (2015) data denoted
that nearly 35% of individuals experiencing network uncertainty do not believe it can/will affect
their relationship. In this way, people may purposely act in ways that sever the network/dyadic
relationship in an attempt to preserve their relationship(s).
Broadly, results of H1 call into question the exogenous nature of self and partner uncertainty. Nearly two decades of research have shifted the initiation of the relational turbulence
process from fluctuations in intimacy (Solomon & Knobloch, 2004) to relational transition
(Solomon et al., 2010) to relational uncertainty and interdependence levels (Solomon
et al., 2016). Notably, all three of these predictive factors are dyadic in nature. The results of this
study suggest that there are extradyadic factors that lead to increased levels of self and partner
uncertainty. Moreover, these findings demonstrate that self and partner uncertainty are not the
only factors that contribute to relationship uncertainty. This has been explored in the context of
social networks before such that network approval and support at one time contributed to relational stability at a later time, even when controlling for dyadic closeness (Parks et al., 1983).
Results of this study reinforce those findings and apply them to an existing theoretical frame
(i.e., RTT).
Although the results of H1 were significant, it is worth noting that the beta weights for the
NUM were moderate and that explained variance never exceeded 6%. This is, in part, because
Time 1 measures of all outcome variables were controlled for. Significant but minor effects for
network perceptions on dyadic outcomes have been an ongoing trend in relational scholarship
(e.g., Agnew et al., 2001; Parks et al., 1983; Sinclair et al., 2014). Such findings are both important and meaningful but must be interpreted within the proper scope. It appears that, in the
context of uncertainty, dyadic perceptions (i.e., self and partner uncertainty) have larger effects
on relational cognitions (i.e., relationship uncertainty) than do network perceptions (i.e., the
NUM). Such effects are likely due to increased closeness and interdependence in partnerships
when compared to friendships, family relationships, or other network ties.
There is much to speculate on regarding the entanglement between network uncertainty
and relational uncertainty as it pertains to relationship outcomes. On one hand, it is clear that,
statistically, the NUM can function as an antecedent, alongside of, or independent from relational uncertainty. Conceptually, it stands to reason that people can be quite secure with their
relationship and their partner but also wary about the extradyadic individuals which surround
that relationship. The inverse may also be true, in which a person (or couple) feels very comfortable around friends and family as a unit but has private, dyadic struggles. This line of
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thought is reminiscent of the tensions outlined in relational dialectics theory (Baxter, 2004). In
this way, the ties between network uncertainty and relational uncertainty may be quite heuristic and require further investigation.

7.2 | Network uncertainty and biased cognitions
Perhaps most important to this study was the significant relationship between Time 1 network
uncertainty and Time 2 biased cognitions. Sinclair et al. (2014) have shown that disruptive
behaviors from network members adversely affect relational cognitions. The results of this
study demonstrate a modest but significant effect for the NUM at Time 1 on perceptions that
relational talk is threatening at Time 2. This indicates that network uncertainty is a distinct perception that, when considered alongside or independent of self, partner, and relationship uncertainty, contributes a unique variation to outcomes. Knobloch and Solomon's (1999)
conceptualization of relational uncertainty asserts that interpersonal uncertainties are what
influence people's communicative patterns in times of turbulence. These results expand that
argument and demonstrate that people appraise both the participants in a relationship and also
the people surrounding that relationship when evaluating their partnerships.
Comparison of beta weights and explained variance reveal, as expected, that dyadic uncertainties more prominently affect biased cognitions than extradyadic uncertainties. This is in line
with existing research (e.g., Sprecher & Felmlee, 1992; Xu & Burleson, 2004). That said, all variables considered, relational uncertainty and the NUM both significantly and positively
predicted perceptions of relational talk as threatening. Thus, it stands to reason that network
uncertainty is an integral player in the relational turbulence process.

7.3 | Theoretical development
In terms of interpersonal theory development, the findings of this study are quite fruitful. It is
clear that in RTT, network uncertainty uniquely influences both relational uncertainty and
biased cognitions. Accordingly, this is an initial call for theory expansion. Some interpersonal
scholars have suggested that networks play a role in relational development/dissolution
(Duck, 1982; Sprecher, 2011). Results of this study confirm that, in RTT, network uncertainty is
worth considering as a generative mechanism, either anteceding or acting in tandem with self
and partner uncertainty. Indeed, Knobloch and Donovan-Kicken (2006) concluded that “turmoil [in relationships] may reach beyond courtship to peoples' perception of network members”
(p. 299). It is reasonable to assume, given these results, that such uncertainties impact turbulent
experiences in close relationships.
Results of this investigation implore interpersonal scholars to acknowledge the influential
prowess of the social network. Network members overtly attempt to influence relational outcomes (Sprecher, 2011), and a substantial amount of variation in breakup rates is attributed to
network perceptions (Agnew et al., 2001). Interpersonal theories largely consider network disclosures and perceptions an outcome of dyadic interaction (e.g., Afifi & Weiner, 2004;
Petronio, 2002; Solomon et al., 2016). Results of this study offer an initial call for the inclusion
of social network(s) as causal role players in the development, maintenance, and termination of
close partnerships.
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Broadly, these results lay the foreground for specific relational theories that focus on dyad–
network interaction. Although both classical (Parks et al., 1983; Sprecher & Felmlee, 1992) and
contemporary (Felmlee & Sinclair, 2018; Murphy et al., 2020) research articulates the implications of how a couple interacts with its respective network(s), a comprehensive theory would
benefit scholarship in two ways. First, theorizing about the ways in which a couple (and the
participants in it) accommodates its network(s) (and vice versa) may help explain and/or predict the role(s) that network members play in close relationships (see Sprecher, 2011). Second, a
specific theory of dyad–network accommodation addresses cultural, communicative, psychological, and sociological issues related to relationship development, maintenance, and dissolution
(originally suggested by Duck, 1982).
A final implication of these results is related to the nature of both uncertainty and the
role that social networks play across cultures. Much in the way that both uncertainty reduction theory (Gudykunst et al., 1985) and uncertainty management theory (Gudykunst, 1998)
have been held to cross-cultural and intercultural scrutiny, so too must the NUM. It is widely
accepted that collectivist cultures experience and tolerate uncertainty differently than do
individualist cultures (See Schwartz, 1994). Similarly, network interactions and structures
tend to be organized differently along cultural continuums (Lee et al., 2019). Fittingly, it is
necessary to explore how network uncertainty fluctuates across members of different cultures
and heritages.

7.4 | Limitations and future directions
A few important limitations remain in the study of network uncertainty vis-à-vis relational
uncertainty. First, this study only looked at a small portion of the vast expansion of RTT. By no
means is this study a test of RTT; rather, RTT was used as a potential framework to view the
importance of network uncertainty. In this way, the study is methodologically and theoretically
flawed. To truly extend RTT, the NUM would need to be used in conjunction with a full set of
RTT measures. Indeed, the scope of RTT continues to evolve. For example, the measure of relational uncertainty has recently been modified (see Solomon & Brisini, 2017). As such, the NUM
may require similar changes.
Second, although self-report information is useful, dyadic data (especially with repeated
measures) may better assess the actual influence of not only network uncertainty but also relational uncertainty. What is more, triadic data (e.g., two partners and a mutual network member) would be exceedingly useful to determine if network members actually perceive the
relationship in the way(s) that people fear they might. Such insights would provide accurate,
detailed descriptions of dyad–network accommodation.
Third, although this sample was fairly diverse in race, sexuality, and age, the overabundance
of married individuals may have skewed results. Uncertainty is predicated on a lack of knowledge or confidence. Cohabitating married individuals likely report low levels of uncertainty. As
such, there are likely additional factors that contribute to their biased cognitions. Both relational and network uncertainties may contribute more to biased cognitions for fledging relationships (e.g., college daters). This may be especially true in casual sex relationships
(e.g., friends with benefits relationships), which have notably higher levels of relational uncertainty than do exclusive romantic relationships (Stein, Ray, et al., 2019).
In relation, it is still unclear just which social network members exert the most influence on
a person's network uncertainty. The uncertainty generated by a best friend is likely greater than
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that generated by a temporary schoolmate. To that end, social hierarchy mapping techniques
(Antonucci, 1986) are necessary to determine (a) which network relationships are the closest to
people in romantic/sexual relationships and (b) which network relationships produce the most
uncertainty.

8 | C ON C L U S I ON
Decades of interpersonal theory have positioned the self, the partner, and the relationship as
the primary sources of uncertainty (Berger & Calabrese, 1975; Knobloch & Solomon, 1999; Solomon et al., 2016). Stein and colleagues (2019) explained that the network(s) surrounding a couple can qualify as a source of uncertainty that can be measured (i.e., the NUM). This study both
expanded the theoretical applicability of the NUM and also set a precedent for the inclusion of
network-based variables (such as measures of network interdependence; Stein, 2018) in both
classical and contemporary theoretical outlines. The long-term effects of this line of work may
aid in building theories of dyad–network interaction.
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E N D N O T ES
1

During data collection, the following definition of the term network was offered: “We define a social network
as a group of individuals that you associate with on a regular basis and generally enjoy spending time with.
This can include friends, coworkers, peers, neighbors, siblings, etc. As you answer the questions below, consider your social network as a group, rather than just one individual from your social network. Please note: We
are not asking you about your use of social media (like Facebook, Instagram, or Twitter), we are asking you
about the meaningful people in your lives.”

2

Please contact the primary author to access these analyses.

3

Note: R2 values including control variables were much larger for self (R2 = 0.72), partner (R2 = 0.77), and relationship uncertainty (R2 = 0.75).
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