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Purpose: The aims of the study were first to investigate the association between illness perception and psychological distress and second to determine whether mindfulness affects psychological distress via illness perception and perceived stress in patients with lung cancer.

Methods: Among 300 patients with lung cancer who participated in this cross-sectional study, 295 patients made valid responses to distress thermometer (DT), the Five Facet Mindfulness Questionnaire (FFMQ), the Brief Illness Perception Questionnaire (B-IPQ), and the Perceived Stress Scale (PSS) between January and July 2021. The possible pathways of mindfulness affecting psychological distress were analyzed based on the structural equation modeling analysis.

Results: A total of 24.4% patients with lung cancer had DT > 4. Illness perception (β = 0.17, p = 0.002) and perceived stress (β = 0.23, p < 0.001) had a direct effect on psychological distress. Mindfulness had a direct effect on illness perception (β = −0.16, p = 0.006) and mindfulness indirectly influenced psychological distress (β = −0.04, p = 0.009) through affecting illness perception alone or simultaneously affecting both the illness perception and perceived stress in patients with lung cancer.

Conclusion: Lung cancer suffered from varying levels of psychological distress. Mindfulness may alleviate psychological distress by reducing the level of illness perception and perceived stress. We suggest developing a comprehensive factor model to clarify potential mechanisms of mindfulness on psychological distress due to the very low effect of mindfulness on psychological distress via illness perception and perceived stress.
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INTRODUCTION

According to the National Comprehensive Cancer Network (NCCN) guideline, psychological distress is a multifactorial and unpleasant emotional experience, involving changes in psychological, social, spiritual, and physical aspects (Riba et al., 2019). Psychological distress can be detected at any stage in patients with cancer and even remain throughout the cancer trajectory (Gao et al., 2010). Overall, studies reported a prevalence of 20–52% for psychological distress [distress thermometer (DT) > 4] among patients with cancer (Funk et al., 2016; Mehnert et al., 2018). However, compared to patients with other types of cancers, patients with lung cancer reported the highest incidence of psychological distress (Zabora et al., 2001), with a detection rate of 17.0–73.0% (Lynch et al., 2010; Chambers et al., 2015; Tian et al., 2021a). It is noted that approximately 220 million new lung cancer cases were estimated in 2020, ranking second place among all the cancers (Sung et al., 2021). Therefore, the anticipated prevalence of psychological distress among patients with lung cancer should be especially emphasized.

Psychological distress has become a major psychological problem faced by patients with cancer because it has been demonstrated to be associated with the occurrence of several adverse consequences (Riba et al., 2019). As an example, psychological distress was found to be the contributor to the interruption of anticancer treatment (Mausbach et al., 2015; Lin et al., 2017; Yee et al., 2017). Meanwhile, psychological distress has also been found to be associated with longer hospital stays (Nipp et al., 2017), poor quality of life (Chambers et al., 2015), and increased risk of mortality (Batty et al., 2017; Hamer et al., 2009). Moreover, psychological distress was evidenced to accelerate the growth of tumor cells (Zhang et al., 2020a). Therefore, to develop effective intervention protocols to address psychological distress among patients with lung cancer, it is critically important to clarify the potential mechanisms involved in the development and progress of psychological distress (Riba et al., 2019).



BACKGROUND

Mindfulness refers to an individual’s focused attention on the present moment and non-judgmental awareness (Kabat-Zinn, 2003). As a protective source of negative psychological outcomes, several studies have suggested the positive effects of mindfulness among different populations (Kashiwazaki et al., 2020), even in the general population (Freudenthaler et al., 2017). At present, several meta-analyses have demonstrated that interventions involving mindfulness elements (Cillessen et al., 2019; Zhang et al., 2019; Nnate et al., 2021; Rieger et al., 2021), such as mindfulness-based cognitive therapy (MCT), mindfulness-based art intervention, and mindfulness-based stress reduction (MBSR), significantly improved the psychological wellbeing of patients with cancer. It should be noted that, moreover, our previous study consistently determined the negative association between mindfulness and psychological distress among patients with lung cancer and further clarified the influence of mindfulness on psychological distress through the mediating role of social support and perceived stigma, with a slight total effect of 0.048 (Lei et al., 2021). However, are there other potential mechanisms else in the association between mindfulness and psychological distress among patients with lung cancer to be discovered and elucidated?

Illness perception refers to an individual’s reflection in both the cognitive and emotional aspects and coping styles through personal knowledge and experiences when one confronts symptoms or illness threats, which have been revealed to have an impact on health outcomes (Leventhal et al., 2016). In a prospective, longitudinal, and observational study, illness perceptions were demonstrated as a potential predictor of psychological distress in patients with non-muscle-invasive bladder cancer (Zhang et al., 2020b). Meanwhile, illness perception has been found to predict psychological distress in head and neck cancer survivors (Zhang et al., 2018), esophageal cancer survivors (Dempster et al., 2011), and breast cancer survivors (Zhang et al., 2017). However, it is not yet known whether the same association holds for patients with lung cancer. Moreover, no study has investigated the association between mindfulness and illness perception; however, mindfulness-based interventions have been found to reduce the level of negative illness perceptions in patients with rheumatoid arthritis (Dalili and Bayazi, 2019) or acute coronary syndrome (Nasiri et al., 2020). We, therefore, assume that the association between mindfulness and illness perception also holds among patients with lung cancer.

Perceived stress refers to an individual’s subjective perception of stress and assessment of the ability of processing stress (Kim and Jang, 2020), which was positively related to psychological distress among patients with lung cancer in our previous study (Tian et al., 2021a). Meanwhile, perceived stress was also speculated to be associated with mindfulness because mindfulness-based intervention protocols had generally been shown to reduce stress (Lengacher et al., 2021). Interestingly, the negative association between mindfulness and perceived stress has been detected in patients with digestive tract cancer (Zhong et al., 2019). Moreover, some studies have also investigated the relationship between illness perception and perceived stress and found that individuals will experience greater levels of perceived stress if they negatively perceived their illness (Miceli et al., 2019). Unfortunately, these relationships of variables introduced above have not yet been determined in patients with lung cancer.

In the light of the above, we performed this study to examine three hypotheses as follow: (a) illness perception is positively associated with perceived stress and psychological distress, (b) mindfulness can influence psychological distress through illness perception, and (c) mindfulness has an impact on psychological distress through simultaneously influencing illness perception and perceived stress among patients with lung cancer.



METHODS


Study Design

This study was a cross-sectional descriptive survey design.



Participants

We recruited eligible patients with convenience sampling method from a tertiary hospital in Chongqing between January and July 2021 according to the inclusion criteria which was designed according to our previous studies (Tian et al., 2021a,b): adult patients were diagnosed with lung cancer based on definitive and route methods and confirmed to have ability to clearly and accurately read and write. Patients who were confirmed to have a mental disorder or received psychological treatment before eligibility evaluation or participated in those studies with similar study aims were excluded from this study.



Sample Size

In this study, we used structural equation modeling technique with maximum likelihood to examine all the paths between variables, the N:q rule with a ratio of 10/1 was, therefore, used to calculate the theoretical sample size, in which N and q indicate required cases and the number of parameters that require statistical estimates, respectively (McDonald and Ho, 2002). In this study, q was identified to be 10 and, thus, a minimum sample size of 120 was calculated under the consideration of 20% invalid questionnaires.



Study Variables

Demographic information was collected using a self-designed questionnaire and other variables, namely, psychological distress, illness perception, and perceived stress were measured using validated instruments, which have been translated into Chinese and published publicly in academic journals.


Demographic Information

In this study, we collected the following sociodemographic and clinical variables by the self-designed information collection form, namely, gender, age, educational degree, marital status, place of residence, occupational status, family history, pain, cancer metastasis, and tumor’s TNM stage.



Psychological Distress

We used DT to measure psychological distress at an 11-point thermometer scale from 0 to 10 in this study and 0 and 10 indicate no distress and extreme distress, respectively (Riba et al., 2019). The reliability and validity of DT have been extensively tested across different settings (Hong et al., 2015). According to several empirical studies, an individual with a score of 4 was defined to have clinically significant psychological distress (Donovan et al., 2014; Hong et al., 2015). There was no exception in China, a score of 4 was also demonstrated as the cutoff value of defining clinically significant psychological distress in Chinese cancer populations (Hong et al., 2015).



Mindfulness

We used the Five Facet Mindfulness Questionnaire (FFMQ), which was developed by Baer and colleagues in 2006 (Baer et al., 2006), to measure the level of mindfulness at a 5-point Likert scale. In the original version, total of 39 items were effectively pooled to assess mindfulness from five facets as follows: observing, describing, acting with awareness, non-judging, and non-reacting (Baer et al., 2006). The original FFMQ has been translated into Chinese by Deng et al. (2011), with acceptable psychometric propertiesDeng et al., 2011.



Illness Perception

We used the Brief Illness Perception Questionnaire (B-IPQ), which was developed by Weinman et al. (1996), to measure emotional and cognitive representations of illness at an 8-item continuous linear scale from 0 to 10. Higher scores represent more negative illness perceptions. Broadbent et al. (2006) have shown the B-IPQ to have good test-retest reliability and predictive and discriminant validityBroadbent et al., 2006. The B-IPQ has been translated into Chinese (Xue and Lin, 0000) and has been widely used as a screening tool for assessing illness perceptions in China (Broadbent et al., 2006).



Perceived Stress

We used the 10-item Perceived Stress Scale (PSS), which was developed by Cohen et al. (1983), to measure the level of perceived stress at a 5-point Likert scale from 0 to 4. A higher score represents a greater stress level. The Cronbach’s alpha was 0.84 at the instrument development stage. The Chinese version of the 10-item PSS has been found to have the Cronbach’s alpha of 0.619 (Yuan and Lin, 2009).




Procedure

We strictly performed this study following the provision of the Declaration of Helsinki. The Institutional Review Board (IRB) approved our protocol and assigned an ethical identifier of CZLS2021183-A to this protocol before enrollment commenced. Before conducting the formal survey, all eligible patients were informed about objectives and the risks and benefits of the study and required to sign informed consent. Study questionnaires were independently and anonymously completed by patients. The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines were utilized to guide us to report all the data (von Elm et al., 2014).



Statistical Analysis

All the valid questionnaires were completely written by responders. Descriptive statistics for all the variables were calculated using Statistical Package for the Social Sciences (SPSS) version 22.0 (Chicago, IL, United States). Age, the score of psychological distress, mindfulness, social support, and perceived stigma were expressed as median with interquartile range (IQR) because all did not follow normal distribution according to the results from the Kolmogorov–Smirnov test. The Spearman’s rank correlation analysis was conducted using SPSS version 22.0 to examine the relations between mindfulness, illness perception, perceived stress, and psychological distress. The mediation model was tested using AMOS version 21.0 (Chicago, IL, United States). In these analyses, we used 2,000 bootstrap resamples and focused on the bias-corrected and accelerated CI. The following indices were calculated to evaluate the fitness of the overall model: the ratio of the chi-squared (χ2) to degrees of freedom (df), comparative fit index (CFI), goodness-of-fit index (GFI), adjusted GFI (AGFI), Tucker–Lewis index (TLI), incremental fit index (IFI), and root mean square error of approximation (RMSEA) with 90% CI. Model fit was regarded as good when a ratio of χ2/df was equal to or less than 3. For GFI and AGFI, a value of p < 0.90 indicates a good model fit. Moreover, CFI of ≥ 0.90 and RMSEA of < 0.05 were also suggesting a good model fit. A p < 0.05 indicated significance for all the analyses.




RESULTS


Sample Characteristics

A total of 300 eligible patients with lung cancer were recruited to participate in this survey study eventually, of which 295 patients returned valid questionnaires, representing a valid response rate of 98.3%. Among these 295 patients, 72 patients were defined to have clinically significant psychological distress, with a detection rate of 24.4%. Sociodemographic and clinical variables of 295 patients are shown in Table 1. Most patients were men (71.2%) and did not get adequate education (67.1%) and a significant number of patients were married (97.6%). Most patients lived in urban (71.5%) and balanced medical expenditure with medical insurance (96.9%), and more than half of them suffered from cancer metastasis (64.1%). Although most patients had no family history (92.2%), a significant number of patients were at the advanced stage (81.0%) and had no or mild pain (99.0%).


TABLE 1. Psychological distress among patients with different sample characteristics (N = 295).
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Relationships of Psychological Distress, Mindfulness, Illness Perception, and Perceived Stress

Overall, the median score of psychological distress was 0 with an IQR of from 0 to 3. The score of mindfulness, illness perception, and perceived stress was 115 (109 to 119), 43 (39 to 47), and 20 (17 to 23), respectively. We designed Table 2 to display the relationships of psychological distress, mindfulness, illness perception, and perceived stress. The results of the Spearman’s rank correlation analyses suggested that all the variables were significantly correlated with one another.


TABLE 2. Spearman correlations for mindfulness, illness perception, perceived stress, and psychological distress.
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Structural Equation Modeling of the Association of Psychological Distress, Mindfulness, Illness Perception, and Perceived Stress

We first constructed the relationship structure of all variables according to the results of the correlation matrix. After conducting model fit analysis, we found that the direct path from mindfulness to psychological distress or perceived stress was not statistically significant (Figure 1A). We therefore eliminated those two paths to good fit the structural model (χ2/df = 0.867, CFI = 0.999, GFI = 1.000, CFI = 1.000, TLI = 1.019, and RMSEA = 0.000 [0.000 to 0.111]).
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FIGURE 1. Mechanisms of mindfulness on psychological distress among Chinese patients with lung cancer. Theoretical mechanisms of mindfulness on psychological distress according to correlation analysis (A), influencing of mindfulness on psychological distress through illness perception (B), and influencing of psychological distress on psychological distress through the chain mediating role of illness perception and perceived stress (C). *P < 0.05, **P < 0.01.


As illustrated in Figure 1A, illness perception (β = 0.18 and p = 0.002) and perceived stress (β = 0.23 and p < 0.001) had direct positive effects on psychological distress. The direct pathways from mindfulness to illness perception (β = −0.16 and p = 0.006) and from illness perception to perceived stress (β = 0.17 and p = 0.003) were all statistically significant.

The results from the bootstrap test for the significance of all pathways are shown in Table 3. Results for indirect pathways indicated that the indirect pathways between illness perception and psychological distress through perceived stress were statistically significant (B = 0.04, 95% CI [0.02–0.07], and p = 0.009). Overall, the total effect of illness perception on psychological distress was 0.22 [95% CI (0.12–0.30) and p = 0.007]. Furthermore, mindfulness had only an indirect negative effect on perceived stress through illness perception, with an indirect effect of −0.03 [95% CI (−0.07 to −0.01) and p = 0.009]. However, mindfulness had an impact on psychological distress through influencing only illness perception (Figure 1B) or influencing simultaneously illness perception and perceived stress (Figure 1C). Specifically, the indirect effect of mindfulness on psychological distress was −0.03 through mediating effect of illness perception alone, and the indirect effect of mindfulness on psychological distress was −0.01 through the chain mediating effect of illness perception and perceived stress. Overall, the total effect of mindfulness on psychological distress was −0.04 through two indirect pathways. The results suggested that illness perception and perceived stress play a chain mediating role in the relationship between mindfulness and psychological distress among patients with lung cancer.


TABLE 3. Effect estimates of mindfulness to psychological distress through illness perception and perceived stress.
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DISCUSSION

Psychological distress has been demonstrated to be associated with several negative clinical outcomes such as interruption of anticancer treatment, poor quality of life, and higher morbidity and mortality (Riba et al., 2019). It is imperative to clarify the potential mechanisms of the development and progress of psychological distress among patients with lung cancer to develop a more effective intervention protocol (Lei et al., 2021; Riba et al., 2019). The major aim of this study is to determine whether negative illness perception is positively related to be psychological distress and whether mindfulness may have a protective effect on psychological distress through negatively influencing illness perception and perceived stress among patients with lung cancer.

After completing this study, we found that 24.4% of patients experienced clinically significant psychological distress, which was consistent with previous findings (Tian et al., 2021a) although there also are some studies that reported a higher detection rate (Hong et al., 2015; Carlson et al., 2004). It is possible that the relatively lower detection rate of psychological distress in our study can be explained by the fact that patients experience significantly serious stigma after confirming the diagnosis of advanced lung cancer (Maguire et al., 2019), which has an impact on the tendency of patients to deliberately conceal their psychological distress. Moreover, as stated in our previous study (Lei et al., 2021), DT is not specific to patients with cancer (Hong et al., 2015) and cannot differentiate the risk of initial psychological distress from the accumulated risk of psychological distress, which may be an explanation for our findings.

Leventhal’s commonsense model of illness representations proposes that individuals’ illness perceptions are the major determinants of their health outcomes (Diefenbach and Leventhal, 1996). The individual will concurrently construct or elaborate both cognitive and emotional representations of their symptoms and illness to relieve the adverse impacts resulting from the symptom or an illness (Dempster et al., 2011). Some studies have revealed the association between illness perception and psychological distress among different populations (Zhang et al., 2017, 2018, 2020b). In this study, we first investigated the association between illness perception and psychological distress among patients with lung cancer and determined that illness perception was positively related to psychological distress.

As a positive psychological trait, mindfulness was found to be beneficial for improving adverse psychological outcomes through effective self-designed regulation and keeping positive emotional status (Ludwig and Kabat-Zinn, 2008). We have previously determined the direct association between mindfulness and psychological distress in patients with lung cancer; however, this specific association was not held in this study, which may be explained by the relatively mild severity of psychological distress compared with our finding (Lei et al., 2021). Moreover, we did not separately investigate the relationships of facets in mindfulness scale and psychological distress (Burger et al., 2021). Interestingly, we first determined the negative association between mindfulness and illness perception and revealed that mindfulness has an indirect impact on psychological distress through correcting negative illness perception. Illness perceptions refer to the attitudes, beliefs, and expectations of patients about symptoms or illnesses (Dalili and Bayazi, 2019), which are related to health information behavior practices and coping strategies (Katavic et al., 2016). Several studies have established that mindfulness-based interventions were associated with increased positive health perceptions and health behaviors (Roberts and Danoff-Burg, 2010), which provide theoretical support for our findings.

This study also revealed another novel finding that mindfulness indirectly influenced psychological distress among patients with lung cancer through the mediating effect of illness perception and perceived stress. As we introduced earlier, a higher negative perception of symptoms or illness represented worse psychological outcomes (Weinman et al., 1996). As one of the most common psychosocial risk factors, perceived stress has been suggested as a precursor state of adverse psychological outcomes because it has a negative impact on individual psychological adjustment (Kim and Jang, 2020). Previous studies also revealed the predictive effect of illness perception on perceived stress (Miceli et al., 2019; Sadeghi et al., 2019), which was further demonstrated in this study.

This study has some potential limitations that should be further interpreted. First, we used a convenience sample to investigate the associations between variables, which may introduce bias. Second, we calculated the theoretical sample size according to the number of variables, rather than performing an estimation based on acceptable statistical power. Third, all the patients were recruited from a single hospital in a single city and the sample size was relatively small; therefore, the generalizability of the study is questionable. Fourth, the level of mindfulness, illness perception, perceived street, and psychological distress were measured by using the self-report instruments, which may introduce subjective bias from patients. Definitively speaking, the prevalence of psychological distress and the type of scale could have some effects on the results.



CONCLUSION

This study first shows that illness perception is positively related to the perceived stress and psychological distress in patients with lung cancer and negatively related to mindfulness. This study provided some evidence for the hypothesis that mindfulness can relieve the severity of psychological distress by decreasing the level of negative illness perception alone or decreasing the level of negative illness perception and perceived stress simultaneously. Based on these findings, illness perception and perceived stress screening should be enrolled in mindfulness-based intervention strategies for patients with lung cancer. Certainly, the total effect of mindfulness on psychological distress through the two targeted pathways in this study was very low; we, therefore, suggest continuing to explore other potential mechanisms.



CLINICAL IMPLICATIONS

This study further clarified the potential mechanism of mindfulness on psychological distress through influencing illness perception and perceived stress in patients with lung cancer. From our current findings, mindfulness-based intervention protocol focusing on the correction of illness perception and reduction of perceived stress may be feasible and effective in improving psychological distress among patients with lung cancer.
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