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Abstract

Cyberchondria refers to the repeated use of the internet to search for health-related information which leads to negative consequences. This two-part study provides the first known examination of how cyberchondria relates to (a) problematic internet use and (b) metacognitive beliefs. Participants were United States community adults who reported using the internet to search for health-related information (Study 1: N = 337, Study 2: N = 260). In Study 1, cyberchondria shared a strong association with problematic internet use and that association was unaccounted for by age, gender, current reported medical status, negative affect, or health anxiety. In Study 2, cyberchondria was found to share moderate-to-strong associations with metacognitive beliefs. The association between cyberchondria and metacognitive beliefs about the uncontrollability of thoughts remained intact after accounting for the Study 1 covariates, as well as anxiety sensitivity and intolerance of uncertainty. Neither anxiety sensitivity nor intolerance of uncertainty shared unique associations with cyberchondria. These results provide a preliminary indication that a metacognitive conceptualization of problematic internet use may be applicable to cyberchondria.
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Key practitioner message:

- A metacognitive conceptualization of cyberchondria appears tenable

- Metacognitive beliefs, particularly about the uncontrollability of thoughts, appear more relevant to cyberchondria than either anxiety sensitivity or intolerance of uncertainty  

- Metacognitive treatment strategies could be useful in the treatment of cyberchondria

Problematic internet use (PIU) has been defined as an inability to control internet use that leads to negative consequences in daily living (Spada, 2014). Approximately 70% of United States adults report searching for health-related information online during the past year, with approximately 35% of United States adults reporting having gone online specifically in the service of using the internet as a diagnostic tool (Fox & Duggan, 2013). The use of the internet to access health-related information is associated with potential benefits, including reassurance and leading to a sense of being better informed (Starcevic & Berle, 2013). However, close to 40% of individuals who search for health-related information on the internet experience an escalation of health anxiety as a result of their searching behavior (White & Horvitz, 2009).

Health anxiety has been defined as the wide-ranging worry individuals can have about their health (Asmundson & Taylor, 2005). When health anxiety specifically occurs as a result of internet searches for health-related information it is commonly referred to as cyberchondria (Taylor & Asmundson, 2004). Defining features of cyberchondria include excessive or repeated internet searches for health-related information that is associated to distress, typically in the form of health anxiety (Fergus, 2013a; Starcevic & Berle, 2013). Among individuals who search for medical information online, both the duration of searching and health anxiety are associated with greater functional impairment (Doherty-Torstrick, Walton, & Fallon, 2016). 

There is not yet consensus on the directionality of the relationship between health anxiety and cyberchondria (Starcevic & Berle, 2015). For example, health anxiety could be a precursor to internet searches for health-related information and the internet searches could, in turn, exacerbate and/or maintain existing health anxiety. Additionally, internet-searches for health-related information for other reasons (e.g., curiosity, medical questions) could be a precursor to heightened health anxiety (Starcevic & Berle, 2015). A longitudinal study completed by te Poel, Baumgartner, Hartmann, and Tanis (2016) provided insight into possible directional links between health anxiety and cyberchondria. These researchers found no longitudinal (i.e., across two-months) relation between health anxiety and internet searches for health-related searches among individuals with elevated health anxiety at baseline. Interestingly, for individuals without elevated health anxiety at baseline, there was a reciprocal longitudinal relation between health anxiety and internet searches for health-related information (te Poel et al., 2016). The researchers interpreted their data to suggest that internet searches for health-related information could be a maintaining, versus exacerbating, factor of health anxiety among individuals with existing heightened health anxiety. Moreover, among individuals without existing heightened health anxiety, internet searches for health-related information may be a precursor to changes in health anxiety that in turn initiates a reciprocally exacerbating process (te Poel et al., 2016). Although further research examining directional links between health anxiety and cyberchondria is needed, te Poel et al.’s (2016) findings raise the possibility that cyberchondria may emerge even among individuals without existing elevated health anxiety.  

Starcevic and Berle (2013) noted that individuals who experience cyberchondria may excessively use the internet for other purposes as well. As such, cyberchondria may relate to PIU. Fergus and Dolan (2014) described the conceptual overlap between cyberchondria and PIU, as both constructs reflect an inability to control internet use and with this lack of control leading to negative consequences. The degree to which cyberchondria parallels PIU has important conceptual and therapeutic implications. For example, conceptual models of cyberchondria are in their infancy (Starcevic & Berle, 2013) and finding robust cyberchondria-PIU associations may suggest how conceptual models of PIU may be applicable to cyberchondria as well. Moreover, there have not yet been studies examining treatment interventions for cyberchondria. Whereas Starcevic and Berle (2013) suggest that cyberchondria might be treated within the context of health anxiety interventions, other researchers opine that treating the psychopathology underlying PIU is not the optimal way to reduce PIU (Davis, 2001). It is thus possible that cyberchondria may ultimately be best treated through the framework of a PIU intervention. 

Despite the potential promise for understanding cyberchondria through the lens of PIU, to date, only indirect data link these two constructs. More precisely, Fergus and Dolan (2014) found greater PIU among individuals who reported experiencing increased health anxiety following internet searches for health-related information relative to respondents who reported either no change or a decrease in health anxiety following those searches. The purpose of this two-part study was to provide the first known direct examination of an association between cyberchondria and PIU in Study 1. It was predicted that cyberchondria and PIU would positively correlate. Analyses were then completed to examine the robustness of that association accounting for age, gender, current self-reported physical health status, negative affect, and health anxiety. These covariates have been found to relate to either internet searches for health-related information or health anxiety (e.g., Doherty-Torstrick et al., 2016; Fergus, 2013a; Fox & Duggan, 2013). 

As described in more detail below, if PIU is relevant to cyberchondria, conceptual models of PIU may be relevant for improving our understanding of cyberchondria. Pursuant to this possibility, Spada, Langston, Nikčević, and Moneta (2008) proposed a metacognitive conceptualization of PIU based upon Wells’s metacognitive model of emotional disorders (Wells, 2009; Wells & Matthews, 1996). The metacognitive model suggests that beliefs about thinking (i.e., metacognitive beliefs) contribute to forms of self-regulation that worsen and sustain negative emotions. Following from that model, cyberchondria, similar to PIU, could be viewed as an avoidant form of self-regulation initiated by metacognitive beliefs. Study 2 extended Study 1 findings through a preliminary examination of the tenability of a metacognitive conceptualization of cyberchondria. 

Study 1

Method
Participants

Inclusion criteria for the study was reported use of the internet to search for health-related information and the sample consisted of 337 adults who met that criteria. Among individuals who reported completing such searches, there was no minimum number of searches needed to be eligible for participation and participants, on average, reported completing monthly searches for health-related information. However, a sizable percentage (26.4%) of participants reported completing at least weekly searches for health-related information. Participants were located in the United States and were recruited through an online crowdsourcing website. The mean age was 33.3 years (SD = 11.5; ranging from 18 to 65) and a near equal gender representation (50.1% women). In terms of racial identification, 80.7% of the sample self-identified as White, 6.8% Asian, 6.0% as Black, 3.0% as Latino, 2.7% as multi-racial, and 0.8% as “other.” A majority of the sample reported receiving a two-year college degree or higher (57.2%), as currently employed at least part-time (70.7%), and as currently unmarried (68.5%). The median annual household income was between $40,000-55,000 (USD). Approximately 25.5% of participants reported being currently diagnosed with a physical health problem. The most commonly reported physical health problems were asthma (25.6%), diabetes (8.1%), and hypertension (7.0%)
Measures

Cyberchondria Severity Scale (CSS; McElroy & Shevlin, 2014). The CSS is a 33-item measure that assesses cyberchondria using a 5-point scale (ranging from 1 to 5). The CSS was developed to assess five components of cyberchondria, including compulsion (e.g., “Researching symptoms or perceived medical conditions online interrupts my offline work activities”), distress (e.g., “I find it hard stop worrying about symptoms or perceived medical conditions that I have researched online”), excessiveness (e.g., “I read different web pages about the same perceived condition”), reassurance seeking (e.g., “I discuss my online medical findings with my GP/health professional”), and mistrust of medical professionals (e.g., “I trust my GP/medical professional’s diagnosis over my online self-diagnosis”). Subsequent studies have indicated that the mistrust scale does not assess the same construct as the other CSS scales (Fergus, 2014; Norr, Allan, Boffa, Raines, & Schmidt, 2015). These findings led Norr, Allan, et al. (2015) to recommend omitting the mistrust items. Following such recommendations, the three mistrust items were not included in the present study. Each of the four remaining CSS scales saliently load on a higher-order construct (Fergus, 2014; Norr, Allan, et al., 2015), supporting the use of a CSS total scale. The CSS total scale was used given that no predictions were made surrounding the four core subscales. The CSS shares moderate to strong correlations (rs of .53-.62) with a measure of health anxiety (Fergus, 2014; Fergus, 2015; Norr, Albanese, Oglesby, Allan, & Schmidt, 2015) and showed good internal consistency in this study (M = 65.64, SD = 19.32, Cronbach’s α = .95).

Problematic Internet Use Questionnaire (PIUQ; Demetrovics, Szeredi, & Rozsa, 2008). The PIUQ is an 18-item measure that assesses PIU using a 5-point scale (ranging from 1 to 5). The PIUQ was developed to assess three components of PIUQ, including obsession (e.g., “How often do you daydream about the Internet?”), neglect (e.g., “How often do you neglect household chores to spend more time online?”), and control disorder (e.g., “How often do you feel that your Internet usage causes problems for you?”). Because of equivocal findings surrounding the adequacy of that three-factor solution (Kelley & Gruber, 2010; Koronczai et al., 2011) and the lack of predictions surrounding the differential performance of those three components in the present study, the PIUQ total scale was used. The PIUQ scales share small correlations with a measure of anxiety (rs ranging from.17-.24; Kelley & Gruber, 2010) and the PIUQ showed good internal consistency in this study (M = 38.88, SD = 13.71, α = .94).
Short Health Anxiety Inventory (SHAI; Salkovskis, Rimes, Warwick, Clark, 2002). The SHAI is an 18-item measure that assesses health anxiety independent of actual physical health status (e.g., “I spend most of my time worrying about my health”). Responses are given on a 4-point scale (ranging from 0 to 3), with response choices varying based on the question. Following the recommendations of Alberts, Sharpe, Kehler, and Hadjistavropoulos (2011), only the 14 of the SHAI items that directly assess health anxiety were used in the present study. The SHAI has shown strong correlations (rs = .61 and .80) with other self-report measure of health anxiety (Fergus, 2013b). The SHAI showed good internal consistency in this study (M = 13.14, SD = 7.68, α = .93).

Positive and Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988). The PANAS asks respondents to indicate to what extent single-word descriptors (e.g., “distressed,” “scared”) capture how they felt on a 5-point scale (ranging from 1 to 5) over a given timeframe (in this study, “the past week”). The negative affect scale of the PANAS – the PANAS scale of interest in the present study – consists of 10 items. This scale has correlates moderately to strongly with other indices of negative affect (rs ranging from .51 to .74; Watson et al., 1988) and showed good internal consistency in this study (M = 17.96, SD = 7.66, α = .92).
Procedure


Participants were recruited using Amazon’s Mechanical Turk (MTurk), an internet-based platform that allows individuals to request the completion of jobs (e.g., survey completion) for monetary compensation. Respondents completing surveys through MTurk have been found to produce high quality data and tend to be more demographically diverse than either standard internet samples or undergraduate samples (see Chandler & Shapiro, 2016, for a review). The present research was approved by the local institutional review board. Recruitment was limited to MTurk workers over 18 years of age and located in the United States. We followed Paolacci and Chandler’s (2014) recommendation and sought to improve data quality by restricting MTurk worker approval ratings, as research has found that “catch” questions do not improve data quality above and beyond recruiting MTurk workers with approval ratings above 95% (Peer, Vosgerau, & Acquisti, 2014). Worker specifications in the present study included restricting participation to MTurk workers who had approval ratings above 95%. Participants were required to provide electronic consent and there was no penalty for withdrawing from the study. Study measure completion was randomized. Upon completion of the study, participants were debriefed and paid in full. Compensation was $1, an amount consistent with the compensation given to MTurk workers completing prior studies of similar length (Buhrmester, Kwang, & Gosling, 2011). 
Results

Cyberchondria and PIU



As predicted, cyberchondria was positively associated with PIU (r = .59, p < .001) and the association was strong in magnitude. Multiple linear regression analyses were used to examine the robustness of that association. In the regression analyses, the covariates (age, gender (0 = men, 1 = women), current physical health status (0 = no reported physical health problem, 1 = reported physical health problem), negative affect, and health anxiety) were entered into Step 1 of the regression model. PIU was entered into Step 2 and cyberchondria was the criterion variable in the model. Regression results are presented in Table 1. As shown, health anxiety was the only covariate to account for unique variance in cyberchondria scores. As further shown, PIU accounted for approximately 13% variance in cyberchondria scores beyond the covariates. The unique association between cyberchondria and PIU was moderate in magnitude.   

Study 1 Summary
Study 1 results provide the first known direct examination of the association between cyberchondria and PIU. As predicted, cyberchondria and PIU shared a significant association. The association was strong in magnitude and, importantly, the association was unaccounted for by a number of covariates. Study 1 results suggest that cyberchondria and PIU share a robust association. As discussed, one implication of finding a robust association between cyberchondria and PIU is that conceptual models of PIU may be relevant for understanding cyberchondria. 

Spada et al. (2008) proposed a metacognitive conceptualization of PIU based upon Wells’s metacognitive model of emotional disorders (Wells, 2009; Wells & Matthews, 1996). Central to Wells’s metacognitive model is the idea that individuals prone to emotional disorders engage in forms of self-regulation, such as perseverative thinking and avoidance, which ultimately worsen and sustain negative emotions. The model suggests that individuals hold beliefs about their own thinking (i.e., metacognitive beliefs), such as beliefs about the usefulness of perseverative thinking and avoidance. These beliefs are typically separated into positive metacognitive beliefs (e.g., “if I worry, I will be more prepared”) and negative metacognitive beliefs (e.g., “My thoughts are uncontrollable”). Holding positive metacognitive beliefs leads individuals to cope with perceived threats or real-life problems with perseveration (e.g., rumination, worry) and/or avoidance (e.g., thought suppression). Holding negative metacognitive beliefs leads individuals to negatively interpret their own thinking and, thus, contributes to the experience and escalation of emotional distress (Wells, 2009; Wells & Matthews, 1996). 

Spada et al.’s (2008) metacognitive conceptualization of PIU, and extensions to addictive behaviors (Spada, Caselli, Nikčević, & Wells, 2015), views PIU as an avoidant coping strategy. In the case of cyberchondria, a trigger in the form of images, memories, or thoughts related to health may activate a self-regulation process and metacognitive beliefs that worsen negative emotions (e.g., health anxiety, other forms of negative affect). Searching for health-related information on the internet may initially be used to cope with emotional distress due to positive metacognitive beliefs (e.g., “Considering all possibilities will help keep my mind at rest”). Such internet searches may exacerbate health anxiety and negative emotions, thereby increasing the likelihood of returning to internet searches as a means of achieving self-regulation. Negative metacognitive beliefs (e.g., “Once I start searching I cannot stop”) may ultimately develop, contributing to the experience of health anxiety, other negative emotions, and the repeated use of the internet to cope with emotional distress (Spada et al., 2008; Spada et al., 2015).

Study 2

The aim of Study 2 was to provide a preliminary investigation of the tenability of a metacognitive conceptualization of cyberchondria through an examination of associations between metacognitive beliefs and cyberchondria. Because a measure assessing metacognitive beliefs about cyberchondria does not yet exist, a measure assessing metacognitive beliefs about health anxiety was used in Study 2. Bailey and Wells (2015) developed the Metacognitions Questionnaire-Health Anxiety (MCQ-HA) and found three sets of metacognitive beliefs underlying health anxiety, including that thoughts can cause illness (e.g., “Worrying about illness is likely to make it happen”), biased thinking (e.g., “Worrying about my health will help me cope”), and thoughts are uncontrollable (e.g., “Dwelling on thoughts of illness is uncontrollable”). Biased thinking reflects positive metacognitive beliefs, whereas the other two sets of beliefs reflect negative metacognitive beliefs. Based upon Bailey and Wells’ (2015) findings that uncontrollability metacognitive beliefs are particularly relevant to health anxiety, we expected that the set of metacognitive beliefs related to thoughts as being uncontrollable from the MCH-HA would appear most relevant to cyberchondria. 

It is important to account for the effects of negative emotions when examining the association between metacognitive beliefs and PIU (Spada et al., 2008). As such, in multivariate analyses, we statistically controlled for the effects of health anxiety and negative affect. Moreover, to date, research has found that general content-based beliefs about the self and world, in the form of anxiety sensitivity and intolerance of uncertainty, are important to understanding cyberchondria (Fergus, 2015; Norr, Albanese, et al., 2015). Anxiety sensitivity refers to the fear of arousal-related sensations (Reiss, 1991) and intolerance of uncertainty refers to the incapacity to endure the aversive response triggered by uncertainty (Carleton, 2016). Following from research examining the incremental contribution of metacognitive beliefs beyond general content-based beliefs (Myers, Fisher, & Wells, 2008; Myers, Fisher, & Wells, 2009; Myers & Wells, 2005; Spada, Moneta & Wells, 2007), it was predicted that metacognitions would account for unique variance in cyberchondria beyond anxiety sensitivity and intolerance of uncertainty. As an extension of the above prediction, we expected that the thoughts as uncontrollable metacognitive beliefs from the MCH-HA would be the specific metacognitive beliefs to account for unique variance in cyberchondria.  

Method
Participants

Inclusion criteria for Study 2 were identical to the criteria used in Study 1. The sample consisted of 260 adults who reported using the internet to search for health-related information. On average, participants reported completing monthly searches for health-related information. A sizable percentage (35.2%) of participants reported completing at least weekly searches for health-related information. Participants were located in the United States and were recruited through an online crowdsourcing website. The mean age was 32.9 years (SD = 9.2; ranging from 19 to 69) and the sample consisted of a majority of men (59.2%). In terms of racial identification, 75.4% of the sample self-identified as White, 8.1% Asian, 7.3% as Black, 7.3% as Latino, 1.1% as multi-racial, and 0.8% as “other.” A majority of the sample reported receiving a two-year college degree or higher (69.1%), as currently employed at least part-time (82.7%), and as currently unmarried (68.8%). The median annual household income was between $45,000-65,000 (USD). Approximately 29.2% of participants reported being currently diagnosed with a physical health problem. The most commonly reported physical health problems were asthma (19.7%), diabetes (6.6%), and hypertension (5.3%). In addition to the CSS (McElroy & Shevlin, 2014) and the PANAS (Watson et al., 1988), participants completed the following Study 2 measures. 
Measures

Metacognitions Questionnaire-Health Anxiety (MCQ-HA; Bailey & Wells, 2015). The MCQ-HA assesses the three already introduced metacognitive beliefs related to health anxiety: thoughts can cause illness, biased thinking, and thoughts are uncontrollable. Items are rated using a 4-point scale (ranging from 1 to 4). The MCQ-HA scales share moderate to strong correlations (rs ranging from .49-.71) with a measure of health anxiety (Bailey & Wells, 2015). 
Whitley Index-6 (WI-6; Asmundson, Carleton, Bovell, & Taylor, 2008). The original WI (Pilowsky, 1967) was a 14-item measure that assessed health anxiety (e.g., “Do you worry a lot about your health?”) using a dichotomous response option. Asmundson et al.’s (2008) revised 6-item version of the WI was used in the present study, as the WI-6 addresses factorial instability of the original version of the WI (Welch, Carleton, & Asmundson, 2009). Following the recommendations of Welch et al. (2009), items were rated using a 5-point scale (ranging from 1 to 5) rather than using the traditional true/false rating system. The WI-6 shares strong correlations (rs of .63 of .80) with other measures of health anxiety (Fergus, 2013b).
Anxiety Sensitivity Index-3 (ASI-3; Taylor et al., 2007). The ASI-3 is an 18-item measure that assesses three dimensions of anxiety sensitivity: cognitive (e.g., “When I feel “spacey” or spaced out I worry that I may be mentally ill”), physical (e.g., “When I notice that my heart is beating rapidly, I worry that I might have a heart attack”), and social (e.g., “When I tremble in the presence of others, I fear what people might think of me”). Items are rated using a 5-point scale (ranging from 0 to 4). The ASI-3 scales have shown moderate correlations (rs ranging from .40-.55) with a measure of cyberchondria, with the cognitive and physical dimensions appearing most relevant to cyberchondria (Fergus, 2015). Given the prior observed differential relations between the anxiety sensitivity dimensions and cyberchondria, the ASI-3 subscales were used instead of a total scale in this study.

Intolerance of Uncertainty Scale-12 (IUS-12; Carleton, Norton, & Asmundson, 2007). The IUS-12 is a 12-item short-form of the original 27-item IUS (Freeston, Rheaume, Letarte, Dugas, & Ladouceur, 1994). The IUS-12 assesses two dimensions of intolerance of uncertainty: prospective (e.g., “I always want to know what the future has in store for me”) and inhibitory (e.g., “When I am uncertain I can’t function very well”). Items are rated using a 5-point scale (ranging from 1 to 5). The IUS-12 scales have shown moderate correlations (rs of .33 and .49) with a measure of cyberchondria, with the inhibitory dimension appearing most relevant to cyberchondria (Fergus, 2015). Given the prior observed differential relations between the intolerance of uncertainty dimensions and cyberchondria, the IUS-12 subscales were used instead of a total scale in this study.
Procedure


Participants were recruited from MTurk following the same procedure as in Study 1. People who participated in Study 1 were not able to participate in Study 2. Participants were required to provide electronic consent and there was no penalty for withdrawing from the study. Upon completion of the study, participants were debriefed and paid in full ($1 USD).
Results

Descriptive statistics and zero-order correlations are presented in Table 2. All of the study measures evidenced adequate internal consistency (Cronbach’s αs > .70). Not surprisingly, all of the variables significantly intercorrelated. Both the general content-based beliefs and metacognitive beliefs shared moderate to strong correlations with cyberchondria.  
Hierarchical multiple linear regression analyses were used to further examine associations between metacognitive beliefs and cyberchondria. In those analyses, age, gender, current physical health status, health anxiety, and negative affect were entered into Step 1, the general content-based beliefs (anxiety sensitivity and intolerance of uncertainty) were entered into Step 2, and metacognitive beliefs were entered into Step 3 of the regression model. The ordering of the variables allowed for an examination of the unique variance accounted for by metacognitive beliefs. The variance inflation factor (VIF) for each predictor ranged from 1.12 to 4.43 in the regression model. These values were well below conventional guidelines (< 10; Cohen, Cohen, West, & Aiken, 2003), indicating no robust problems with multicollinearity. The increased possibility of Type I error related to completing the regression analyses was addressed using the False Discovery Rate (FDR; Benjamini & Hochberg, 1995). Results from the FDR indicated that a familywise alpha level of p < .008 should be used for the regression analyses.
Regression results are presented in Table 3. General content-based beliefs collectively accounted for unique variance in cyberchondria scores beyond the variance accounted for by the covariates, but none of the dimensions of anxiety sensitivity or intolerance of uncertainty were significantly associated with cyberchondria in Step 2. Of note, the physical dimension of anxiety sensitivity would have shared a significant association (p = .022) using a non-adjusted alpha value (α = .05). As predicted, metacognitive beliefs accounted for significant unique variance in cyberchondria scores beyond the covariates and general content-based beliefs in Step 3. Among the metacognitive beliefs, and as further predicted, beliefs that thoughts are uncontrollable shared a significant association with cyberchondria. 

Study 2 Summary

As predicted, Study 2 results provide support for associations between metacognitive beliefs and cyberchondria. Although all three metacognitive beliefs correlated with cyberchondria, the belief that thoughts are uncontrollable was the only metacognitive belief domain that shared a unique association with cyberchondria. None of the general content-based beliefs (i.e., anxiety sensitivity, intolerance of uncertainty) previously found to be related to cyberchondria shared a unique association with cyberchondria. Overall, Study 2 results provide preliminary support for a metacognitive conceptualization of cyberchondria. 
Discussion

Researchers have previously raised the possibility that cyberchondria may be linked to PIU (Fergus & Dolan, 2014; Starcevic & Berle, 2013) and, yet, no known published study had directly examined that potential link. Addressing this gap in the literature, Study 1 results supported a robust association between cyberchondria and PIU. Such findings raise the possibility that conceptualizations of PIU may be applicable to cyberchondria as well. A metacognitive conceptualization of PIU has already received empirical support (Spada et al., 2008). However, to date, extant studies have only considered the role of general content-based beliefs about the self and world, in the form of anxiety sensitivity and intolerance of uncertainty, in relation to cyberchondria (Fergus, 2015; Norr, Albanese, et al., 2015). Metacognitive beliefs are proposed to have an important role in relation to PIU (Spada et al., 2008; Spada et al., 2015).

Consistent with results from prior studies examining the relative contribution of metacognitive beliefs and general content-based beliefs (Myers et al., 2008; Myers et al., 2009; Myers & Wells, 2005), metacognitive beliefs emerged as the stronger statistical predictor of cyberchondria in Study 2. Neither anxiety sensitivity nor intolerance of uncertainty shared a unique association with cyberchondria in the regression analyses, which stands in contrast to prior findings (Fergus, 2015; Norr, Albanese, et al., 2015). A post-hoc power analysis (Faul, Erdfelder, Buchner, & Lang, 2009) found that Study 2 had sufficient statistical power to detect a small effect in the regression analyses. As such, statistical power does not seem to be a tenable explanation for the divergent pattern of findings. It is important to note that the Type I error adjustment did render the small association between the physical dimension of anxiety sensitivity and cyberchondria non-significant in the regression analyses. Study 2 accounted for the effects of a greater number of covariates than did the prior studies, which may suggest that the impact of anxiety sensitivity and intolerance of uncertainty on cyberchondria is largely the result of variance shared with the covariates assessed in Study 2. Importantly, metacognitive beliefs, particularly in regards to the uncontrollability of thoughts, were the only beliefs to share a unique association with cyberchondria. Overall, Study 2 findings cast doubt on the relative contribution of anxiety sensitivity and intolerance of uncertainty to cyberchondria, while supporting the potential usefulness of a metacognitive conceptualization of cyberchondria. 

Similar to Bailey and Wells’s (2015) findings in relation to health anxiety, metacognitive beliefs about the uncontrollability of thoughts were most relevant to cyberchondria. Spada et al. (2008) noted that these metacognitive beliefs may be a marker for the tendency to monitor and control thinking, which may contribute to a cycle of maladaptive self-regulation that increases both negative emotions and repeated internet use. In the context of cyberchondria, beliefs about the uncontrollability of health-related thoughts may lead individuals to worry about their health (i.e., experience health anxiety). Repeated internet searches for health-related information may be used in an attempt to reduce health anxiety. However, these searches may only serve to increase health anxiety and thereby strengthen beliefs about the uncontrollability of health-related thoughts (e.g., “I have no control over thinking about my health,” Bailey & Wells, 2015). The negative interpretation of thinking may lead to perceptions of an inability to cope, as well as greater perseveration and/or avoidance in an attempt to self-regulate (Wells, 2009).

As discussed, it remains unclear if cyberchondria should be conceptualized independently from health anxiety (Starcevic & Berle, 2015). The present data cannot directly speak to their independence, but PIU and metacognitive beliefs related to cyberchondria while statistically controlling for health anxiety in the present research. Those study findings suggest the relevance of both PIU and metacognitive beliefs to cyberchondria is independent from overlap with health anxiety. As reviewed, te Poel et al. (2016) found that cyberchondria may occur among individuals without existing levels of heightened health anxiety. Whether searches for health-related information completed by such individuals initially are motivated by metacognitive beliefs, rather than health anxiety, is potentially an important area for further examination. 

Based upon Wells’s (2009) metacognitive therapy for emotional disorders, Spada et al. (2015) outlined how metacognition may be targeted in the service of reducing PIU across three phases of engagement: pre-engagement, engagement, and post-engagement. During the pre-engagement phase and the post-engagement phase, respectively, treatment goals relate to reducing perseverative thinking and challenging related metacognitive beliefs. For example, individuals may engage in worry postponement and detached mindfulness. Detachment mindfulness involves focusing on memories, thoughts, or urges without trying to engage with these experiences in the service of promoting cognitive flexibility and decentering (Wells, 2009). Goals during the engagement phase include attention modification and challenging metacognitive beliefs about internet use. Individuals may engage in situational attentional refocusing during this phase, which involves disrupting attention patterns that maintain threat perceptions and facilitating the processing of information inconsistent with beliefs (Wells, 2009). For example, individuals may purposefully direct their attention to cues related to repeated online searching behavior for health-related information, such as the frequency and duration of those searches, with the goal of increasing the ability to identify stop signals (Spada et al., 2015).

Study limitations must be acknowledged. Our sample consisted of participants reporting a range of both frequency of internet searches for health-related information and cyberchondria. Examining a range of severity was deemed appropriate given the continuous nature of health anxiety (Ferguson, 2009; Longley et al., 2010). The continuous nature of constructs suggests assessing a range of severity is an appropriate analytic approach; however, it is important to note that no study has yet examined if cyberchondria is best viewed as a categorical or dimensional construct. Researchers have suggested that data from respondents from the online community may be especially relevant to use when examining cyberchondria (Norr, Oglesby, et al., 2015). Additionally, known methods shown to increase the quality of remotely collected data were used in the present research (e.g., using only high reputation MTurk workers; Peer et al., 2014) and an accumulating body of research supports MTurk as a viable method for data collection (Chandler & Shapiro, 2016). Nonetheless, MTurk samples should not be considered representative of the general population (Paolacci & Chandler, 2014). The generality of the findings would thus be further supported by examining other groups of community respondents, as well as groups of respondents who more consistently search for health-related information online. 

An additional study limitation is the use of a cross-sectional, self-report study design. Future research using longitudinal and experimental study designs will help clarify whether metacognitive beliefs represent a cause or consequence of cyberchondria. One advantage of the present methodology was that it allowed for a simultaneous investigation of how several relevant covariates may impact if PIU and metacognition relate to cyberchondria. Finally, because no known published measure assessing metacognitive beliefs related to internet searches for health-related information yet exists, a measure assessing metacognitive beliefs about health anxiety was used in Study 2. It is possible that Study 2 results reflect an underestimation of the role of metacognitive beliefs in relation to cyberchondria.

Limitations notwithstanding, Study 1 results indicate overlap between cyberchondria and PIU. Study 2 results suggest our understanding of cyberchondria may be improved through the extension of a metacognitive conceptualization of PIU. Future research continuing to support the role of metacognitive beliefs in relation to cyberchondria may ultimately lead to the use of intervention strategies within Wells’s (2009) metacognitive therapy framework in the service of reducing the burden of repeated internet searches for health-related information.
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Table 1

Study 1 Regression Results.



Cyberchondria Severity Scale


Variable
F-value
ΔR2
Step 1 β
Step 2 β

Step 1
34.40**
.34**

Age
-.04
.01

Gender
-.07
-.02

Physical Health
-.02
.01

PANAS-NA
.08
-.05

SHAI
.54**
.41**

Step 2
81.77**
.13**

PIUQ

.44**

Note. N = 337. ** p < .001 (two-tailed). PANAS-NA = Positive and Negative Affect Schedule-Negative Affect; SHAI = Short Health Anxiety Inventory; PIUQ = Problem Internet Use Questionnaire.

Table 2

Study 2 Descriptive Statistics and Zero-Order Correlations.

Variable
Mean
SD
1
2
3
4
5
6
7
8
9
10
11

1. CSS
60.79
20.68
(.95)

2. MCQ-HA-C
8.43
3.57
.49**
(.88)

3. MCQ-HA-B
6.60
2.62
.58**
.51**
(.84)

4. MCQ-HA-U
6.43
2.50
.66**
.48**
.66**
(.74)

5. WI-6
13.66
5.48
.67**
.49**
.51**
.62**
(.92)

6. PANAS-NA
15.27
6.42
.58**
.43**
.61**
.58**
.55**
(.92)

7. ASI-3-P
5.55
5.90
.64**
.49**
.52**
.60**
.68**
.56**
(.92)

8. ASI-3-C
4.17
5.33
.62**
.53**
.66**
.62**
.61**
.61**
.82**
(.91)

9. ASI-3-S
8.18
5.78
.52**
.38**
.44**
.49**
.59**
.51**
.61**
.64**
(.85)

10. IUS-12-P
21.14
6.47
.44**
.24**
.26**
.44**
.44**
.40**
.40**
.35**
.47**
(.91)

11. IUS-12-I
11.54
5.12
.52**
.37**
.43**
.57**
.52**
.55**
.49**
.53**
.57**
.73**
(.91)

Note. N = 260. ** p < .001 (two-tailed). CSS = Cyberchondria Severity Scale; MCQ-HA = Metacognitions Questionnaire-Health Anxiety (C = Thoughts can Cause Illness, B = Biased Thinking, U = Thoughts are Uncontrollable); WI = Whiteley Index; PANAS-NA = Positive and Negative Affect Schedule-Negative Affect; ASI = Anxiety Sensitivity Index (P = Physical, C = Cognitive, S = Social); IUS = Intolerance of Uncertainty Scale (P = Prospective, I = Inhibitory). 

Table 3

Study 2 Regression Results.



Cyberchondria Severity Scale


Variable
F-value
ΔR2
Step 1 β
Step 2 β
Step 3 β

Step 1
53.51**
.51**

Age
.03
.01
.00

Gender
.04
.04
.05

Physical Health
-.05
-.04
-.02

WI-6
.51**
.33**
.23**

PANAS-NA
.30**
.17**
.09

Step 2
5.86**
.05**

ASI-3-P
.13
.15

ASI-3-C
.10
-.01

ASI-3-S
-.02
.01


IUS-12-P
.08
.09

IUS-12-I
.06
.01

Step 3
8.18**
.04**

MCQ-HA-C
.13

MCQ-HA-B
.07

MCA-HA-U
.19**

Note. N = 260. ** p < .008 (alpha-adjusted, two-tailed). WI = Whiteley Index; PANAS-NA = Positive and Negative Affect Schedule-Negative Affect; ASI = Anxiety Sensitivity Index (P = Physical, C = Cognitive, S = Social); IUS = Intolerance of Uncertainty Scale (P = Prospective, I = Inhibitory).  MCQ-HA = Metacognitions Questionnaire-Health Anxiety (C = Thoughts can Cause Illness, B = Biased Thinking, U = Thoughts are Uncontrollable). 
