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Editorial on the Research Topic
 Insights in: health psychology





Introduction

Health psychology is a multidisciplinary field that explores the complex relationships between psychological factors and physical health (Taylor, 2017). This editorial addresses recent advancements in health psychology, offering insights from various studies to highlight the field's diverse and impactful nature.

In an era where the socio-economic foundations of societies are evolving faster than ever before, the interconnectedness of the global community has reached unprecedented levels. Technological advancements, economic shifts, and cultural exchanges are continually reshaping the way we live, work, and interact. These changes present both opportunities and challenges for individual and collective health and wellbeing (Marmot, 2005). As societies become more intertwined, the ripple effects of health-related issues can quickly transcend borders, affecting global populations, as was documented by the recent COVID-19 pandemic (Pfefferbaum and North, 2020). Health psychology, therefore, must adapt and respond to these dynamic changes by providing robust theoretical foundations and innovative applications aimed at protecting and enhancing individual and collective health and wellbeing (Glanz et al., 2015; Mohr et al., 2017). By advancing our understanding of how behaviors, emotions, and social factors influence health outcomes, health psychology can offer essential insights and interventions. This involves developing comprehensive models that consider the multifaceted nature of health in a globalized world and implementing evidence-based strategies that cater to diverse populations.

Innovative applications in health psychology, such as digital health interventions, community-based programs, and policy advocacy, are vital for mitigating the adverse effects of rapid societal changes. These initiatives can provide individuals with the necessary tools and resources to manage stress, build resilience, and maintain mental and physical health amid evolving circumstances. Moreover, health psychology must prioritize equity to ensure that advancements benefit all segments of society, particularly vulnerable and marginalized groups who may be disproportionately affected by socioeconomic shifts (Braveman and Gottlieb, 2014).

In conclusion, as societies continue to change and become more interconnected, health psychology must rise to the occasion by providing both theoretical insights and practical solutions. In doing so, health psychology can play a pivotal role in safeguarding the health and wellbeing of individuals and communities worldwide, ensuring that progress in one area does not come at the expense of another.

The contribution by Mohiyeddini to this Research Topic emphasized the importance of fundamental freedoms, such as freedom of speech, thought, and assembly, along with protection from discrimination, in maintaining psychological well-being. Restrictions on these freedoms have been linked to significant psychological distress, including anxiety, depression, and PTSD. The study underscores the need for comprehensive research to understand how different aspects of freedom interact to influence mental health outcomes.

Wang et al. underscored the ripple effect of life events in triggering non-suicidal self-injury (NSSI) among college students, which is mediated by sleep disturbances and psychotic-like experiences (PLEs). The strength of this study lies in its exploration of indirect psychological pathways, suggesting that interventions should go beyond surface-level stress management and directly address sleep quality and early psychotic symptoms. The article reinforces the growing call for more nuanced, system-level mental health interventions in academic settings.

Zeng et al. shifted the focus to maternal mental health and its delicate balance during childbirth. Their study identified the “Sense of Coherence” (SOC) as a critical buffer against psychological birth trauma. Notably, this protective effect is weakened or strengthened by other psychosocial elements such as fear, support, and childbirth readiness. This presents an actionable insight: cultivating psychological preparedness and structured support systems could play a decisive role in preventing trauma during one of life's most transformative moments.

Chen et al.'s meta-analysis drew our attention to a population that is often overlooked in suicide prevention efforts: cancer patients. Their work revealed a sobering reality—marital status, mental health history, pain, and even rural residence can significantly elevate suicide risk. The breadth and consistency of these findings demand an urgent expansion of psycho-oncological services, particularly in rural or under-resourced regions.

Concurrently, Ionescu et al. provided a detailed overview of patients with lumbar disc herniation, pointing to pain catastrophizing and unmet psychological needs as significant determinants of reduced quality of life. Post-surgical changes in catastrophizing, but not in unmet psychological needs, suggested that physical healing alone is insufficient. These findings advocate for integrative care that includes both somatic and psychological rehabilitation.

Aging populations were the subject of Cammisuli et al.'s observational study, which found that structured physical activity improves health-related quality of life in elderly women. Emotional wellbeing and fatigue levels improved significantly, especially in the context of reduced anxiety and depression. The implication is clear: exercise, often praised for its physical benefits, also constitutes a low-cost, high-impact strategy for improving mental health.

The psychological resources of adolescents were explored by Sun et al., who revealed that hope and psychological resilience are intimately linked, and together they shape mental health outcomes. This is not just theory—it is a clarion call for educators and policymakers to embed hope-building strategies and resilience training into school curricula.

Yoo et al. ventured into the neuroscience of pain by blending subjective reports with physiological indicators such as pupil dilation. Their work shows that past pain influences both perception and biological responses to current pain. In doing so, they challenge purely cognitive models of pain and hint at the rich interplay between memory, emotion, and the body.

Finally, Liu et al. investigated the impact of social support in online health communities. Their findings suggest that physician credibility and emotional resonance drive patient engagement, while excessive praise may dilute effectiveness. This has direct implications for how digital health platforms and providers should structure feedback and reputation systems.



Conclusion

Taken together, these studies sketch a portrait of human vulnerability that is not rooted in pathology but in context: social, relational, developmental, and even digital. They also spotlight protective factors—hope, social support, and coherence—that can buffer against even the most adverse circumstances when nurtured. The future of mental healthcare must be as interdisciplinary and intersectional as the lives it aims to protect. These studies offer not only evidence, but also a roadmap.
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The COVID-19 epidemic put the traditional healthcare system and offline consultation method under strain. Patient consultations through online healthcare communities (OHCs) provide patients and physicians with a more convenient and secure route. Based on the social support theory, this study explores the impact of three dimensions of social support from physicians—information diagnosticity, source credibility, and emotional support—on patient consultations in OHCs and their moderating effect on patients’ compliments. We utilized Python Spiders to retrieve data from Haodf.com and gathered 2,982 physician reports. The model uses OLS regression with fixed effect estimations. The results show that these three dimensions of social support are positively impacted by consultation. Furthermore, patients’ compliments weaken the positive relationship between the three dimensions of physicians’ social support and patient consultations. This study contributes to the literature on social support theory in OHCs by exploring the physicians’ social support dimension and its impact on patient consultation. Moreover, this study makes practical contributions to physicians and platform administrators in OHCs.

KEYWORDS
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Introduction

According to previous research in the context of China’s OHCs, experienced physicians and their time and effort are valuable medical resources that are difficult to obtain (Lu et al., 2021). In addition, the global outbreak of COVID-19 has hindered people’s mobility. As a result, telemedicine has thrived in this environment. Online Healthcare Communities (OHCs) are one of the most prevalent telemedicine options. OHCs mix various telemedicine functions and offer a novel method of reaching consensus between physicians and patients. In contrast to traditional medical services, OHCs allow patients to evaluate an abundance of information on multiple physicians and help them further analyze the collected data to choose the physician they prefer to consult (Lu et al., 2021). OHC makes it easy and secure for both physicians and patients to engage, allowing patients to receive health services, social support, and physician information (Chen et al., 2021). However, patients may have a lower level of trust in physicians when they consult with them online rather than in person (Liu et al., 2022). Consequently, academics have focused on discovering which characteristics influence online patient consultations.

In OHCs context, social support plays a critical role for patients and physicians. For patients, social support can improve health outcomes, including health behaviors, physical health, and psychological health (Uchino, 2009). For physicians, social support is also important, because social support significantly affects their online reputations (Wang and Liu, 2022). This is because patients generally gather available information to choose their social support (Jadad et al., 2000). Thus, it is worth investigating the social support provided by physicians as service providers on OHCs platforms. However, there is still a lack of research on the impact of social support on patient consultation from physician’s perspectives. In addition, according to the theory of social support, the two primary kinds of social support include informational and emotional support (Huang et al., 2010). Emotional support can decrease patient’s anxiety and stress (Walther and Boyd, 2002). In the context of OHCs, patients face uncertainty while choosing doctors to consult due to information asymmetry (Wu and Lu, 2016). OHCs offer a mechanism for sharing knowledge and emotional support (Ba and Wang, 2013) without chronological, geographical, or spatial limits (Fan et al., 2014). Online knowledge and assistance offered via OHCs boost users’ functional and psychological well-being (Chen et al., 2019). However, there is still a lack of research on the dimensions of physicians’ social support in OHCs. Therefore, it is necessary to explore the dimensions of the physicians’ social support in OHCs and its impact on patient consultation. There is much more physician information in OHCs compared with the traditional consultation environment, making it more difficult for patients to make decisions (Peng et al., 2021). When a physician’s webpage has an excess of information, the information is diluted and the patient’s attention is likely to fail (Ouyang et al., 2022). When patients choose a physician for OHCs consultation, digesting information is time-consuming and requires a lot of effort (Narayanan and Georgiou, 2013). In general, a physician’s reputation, particularly positive patient compliments, enables other patients evaluate the physician’s competence-related information more efficiently (Lu and Wu, 2016). The compliments of other patients in OHCs have shown to be easily recognized and understood by other patients (Wu et al., 2020). However, it is unclear whether the process of choosing physicians in OHCs will be affected by other patients’ compliments. Therefore, it is necessary to explore the role of other patients’ compliments on physicians’ social support information and patients’ decision-making.

In summary, it is found that OHCs have the above research gaps related to social support, patients’ compliments, and patient consultations. To fill these gaps, this study explores the dimensions of physicians’ social support in OHCs and their impact on patient consultations. We obtained data from 2,982 physician from the Haodf.com website using Python and estimated the concept model by OLS regression with fixed effect. This study explores the following three issues: (1) the dimensions of physicians’ social support (informational diagnosticity, source credibility, and emotional support) in OHCs; (2) the impact of those three dimensions of physicians’ social support on patient consultations; and (3) the moderating effect of patients’ compliments. Our research enriches the social support theory in OHCs and helps physicians attract more consultations by optimizing their online information.



Literature review


Online healthcare consultation

Increasingly, individuals are turning to the Internet to fulfill health-related requirements due to the rise of Health 2.0 technologies (Chen et al., 2021). Telemedicine is an emerging health communication technology that allows healthcare practitioners to connect with patients via audio- and video-capable devices such as computers (Swan et al., 2019). Online healthcare communities (OHCs) have increased due to the development of telemedicine technology. OHCs ensure that healthcare consultations about various diseases and treatments are always available and easy to use. Meanwhile, OHCs members can offer support and knowledge in coping with disease experiences (Yan and Tan, 2014; Mirzaei and Esmaeilzadeh, 2021). In online healthcare consultations, physicians and patients are in separate places and communicate through OHCs (Wu and Lu, 2017). Various types of consultations, such as image-texting, telephone, video, and even live consultations, can effectively alleviate the difficulty and expense of medical treatment for patients. Online consultations also provide physicians with a new method of working without time and space restraints (Yin et al., 2022). In general, online patient consultations are an innovative approach to meeting escalating medical demand, enabling users to overcome boundaries of geography and time to provide more possibilities for choosing physicians around the world (Gong et al., 2020).

Recently, online healthcare consultation has received substantial attention from academics and healthcare practitioners (Chen et al., 2021). During COVID-19, Shah et al. (2021) utilized signaling theory to examine the influence of various online and offline signals and disease risk on patients’ choices of physicians for online consultations. Liu et al. (2019) investigated the influence of reviews on online consultation behaviors in OHCs based on 907 Chinese OHC website physicians. By contextualizing the valence framework, Yang et al. (2021) re-examined the effect of multidimensional trust on patients’ decisions to continue using an online medical consultation service. However, little research has examined patients’ online consultations from the perspective of the social support provided by physicians. Therefore, it is necessary to explore the important role of physicians’ social support in online healthcare consultation decision-making.



Social support theory

Online healthcare communities are platforms with social networking features, while they allowing users to express health-related queries and experiences and offer social, emotional, and informational support (Eysenbach et al., 2004). Social support exchange is described as information that makes people feel cared for and valued, esteemed, and part of a network of social obligations (Cobb, 1976). Different people have different expectations for the interactions that take place in a social exchange depending on the circumstances. Consequently, OHCs are sites for the interchange of verbal and nonverbal cues providing emotional support, information, or recommendations to alleviate worry or tension (Walther and Boyd, 2002). Individuals’ information transmission could make social support more accessible, with the content affected by the type of support (Lin and Kishore, 2021). Social support includes multiple dimensions. Existing studies believe that social support in general contains informational, emotional, and companionship support (Wang et al., 2021), esteem support, tangible support, network support (Cutrona and Suhr, 1992), and experiential support (Lin and Kishore, 2021). However, online social support includes informational support and emotional support in the forms of kindness and sympathy (Chen et al., 2020; Mirzaei and Esmaeilzadeh, 2021). Some studies on OHCs focus on the impacts of informational and emotional support (Eysenbach et al., 2004). Lin and Kishore (2021) investigated social support in three dimensions: informational support, experiential support, and emotional support. This study aims to explore the impact of social support on patient consultation from physician’s perspectives, and since experiential support is from the patient’s perspective, it is excluded for this study.

The emergence of OHCs has profoundly affected patient consultations, allowing physicians and patients to communicate in new ways and access crucial information to meet each other’s social requirements (Eysenbach et al., 2004). In OHCs, physicians post articles on illness treatment and preventative approaches and present their medical or academic titles to bolster patients’ beliefs in the information. Patients can utilize this information to select a physician to treat their ailment (Ouyang et al., 2022). In addition, when ill patients crave the attention of others, and the physician’s demeanor or words might help them feel at ease. Therefore, informational and emotional support plays an important role in OHCs as important dimensions of social support. Previous studies explore the impact of physicians’ social support on disease treatment. For example, Thoits (1982) explored how social support helps patients cope with stressful circumstances (Thoits, 1982), and Cohen and Wills (1985) studied the connection between social support and psychological well-being (Cohen and Wills, 1985). Kiyohara et al. (2001) demonstrated that patients with serious conditions expected more social support during online physician-patient interactions or during physician assistance (Kiyohara et al., 2001). McCorkle et al. (2008) showed that social support boosts people’s well-being and relieves psychiatric symptoms (McCorkle et al., 2008). Later, researchers gradually began to take notice of the influence of social support on consumer behaviors in OHCs. Yang et al. (2015) correlation between social support and patient satisfaction in patients with varying levels of disease risk (Yang et al., 2015). Both Frow et al. (2016) and Saggi and Jain (2018) examined the function of social support in treating illness severity as a regulatory factor. Patients and physicians can contribute to the value-creation process through online consultation. However, there is still a lack of research on the impact of physicians’ social support during patient consultation. Therefore, social support theory is adopted in this study to examine the impact of physicians’ social support on patient consultations in OHCs.




Research model and hypotheses

As shown in Figure 1, we have created a research model of dimensions of physician’s social support and patient consultations to overcome the limits of prior studies. Social support has caught the attention of researchers due to its positive impact on purchase intent in a social commerce context (Makmor et al., 2018; Hu et al., 2019). Similarly, in OHCs, research has been conducted on social support and patients’ engagement (Wang et al., 2017), and the effect of linguistic signals on online social support (Chen et al., 2020). However, research on the relationship between relevant dimensions of social support and patient consultation is still limited. Thus, this study explores the relationship between social support and patient consultations. Based on the social support theory, we first discuss the three dimensions of physician social support: information diagnosticity, source credibility, and emotional support. Secondly, the study verifies the direct impact of these three dimensions on patient consultation. Thirdly, based on the social influence theory, the moderating effect of patients’ compliments on the dimensions of physician’s social support and patient consultations was verified.
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FIGURE 1
 Moderating effect (Information diagnosticity).



Informational support and patient consultation

Informational support is one of the dimensions of social support theory (Wang et al., 2021). Personal experience, recommendation, suggestion, and feedback are all behaviors associated with information support (Zhao et al., 2020). Individuals can benefit from the informational support of others, especially when the support is related to the stressful events they are experiencing (Ma et al., 2021). In OHCs, the act of providing and exchanging information related to medical technologies and medical procedures, such as illness (diagnosis, prescription, treatment, and records while being treated), hospitalization, enrolment, and others, is referred to as informational support (Wang et al., 2020). In other words, informational support refers to physicians answering concerns about illness prevention and treatment. Information and emotional support are the primary objectives of physician online consultation services (Wang et al., 2020). Patients have different perceptions of the various channels in OHCs. Some OHCs are intended to assist patients in dealing with emotions, while others aim to educate patients about their diseases (Mirzaei and Esmaeilzadeh, 2021). In OHCs, physicians tend to focus more on patients’ information needs than their emotional needs (Ma et al., 2021). In this study, informational support has two dimensions: information diagnosticity and source credibility.

Information diagnosticity or perceived diagnosticity (Wang and Chang, 2013; Kim and Youn, 2019), reflects the value of a piece of information and depends on how much the information aids in patient in decision-making (Andrews, 2013). The amount, intensity, and discernibility of the information contribute to its diagnostic usefulness (Andrews, 2013). The more information provided, the higher the effectiveness, and the more it increases patients’ confidence. Consumer choice decisions are made easier when information can be easily assessed for authenticity. For example, Lee et al. (2021) studied crowdfunding websites and found that positive information diagnosticity can act as an intermediary to influence consumers to actively participate in a crowdfunding project. Filieri (2015) shows that the amount of information partially impacts the information diagnosticity and ultimately affects consumers’ information adoption. Physicians can benefit from the ability of OHC to circumvent regional limitations and promptly reach patients. As a result, many physicians are turning to the Internet to disseminate their expertise (Zhang et al., 2022). Physicians can use OHCs to offer patients articles on the treatment and prevention of disease. Because patients lack specialized healthcare skills and have difficulty finding relevant medical information, it helpful to have access to the information online (Carlsson, 2000). More medical information may improve patients’ perceptions of the quality of their physicians, which may alter their consultation selections. Physicians can freely offer consultations and publish articles on illness prevention and treatment to attract more visits or consultations, which patients can access at any time and place (Zhang et al., 2022). Therefore, information diagnosticity of physicians in OHCs may promote patient consultation behaviors. The following hypotheses are proposed.

 H1: Information diagnosticity positively affects patient consultations.



Source credibility, information credibility (Fan and Lederman, 2018; Ali et al., 2020), or message credibility (Xu et al., 2021) all refer to the trustworthiness of the information and recipients consider the source of information to be credible mainly because the information disseminator is an expert, despite the fact that the actual information may or may not be (Dholakia and Sternthal, 1977; Sussman and Siegal, 2003). As a general rule, people believe that expert opinions are correct and that experts are reliable authorities on the information to be used for making decisions (Bonner et al., 2006). Thus, source credibility will affect users’ attitudes and behaviors (Sussman and Siegal, 2003). Many previous studies on source credibility focus on how consumers judge the credibility of information sources in the online shopping environment. For example, in e-commerce studies, Zhang et al. (2014) investigated the impact of online reviews on intention to purchase by examining source credibility. In advertising studies, Zha et al. (2015) found that source credibility can assist the development of positive consumer attitudes about online products when used for online advertising. Dedeoglu (2019) showed that tourists’ opinions of the credibility of social media are linked to the value of non-participant shared content. Furthermore, in previous studies on OHCs, Robertson-Lang et al. (2011) found that trustworthiness was a key factor in determining whether the elderly searched for online health information. In OHCs, as the patients are non-professionals, they lack the knowledge related to medical treatment, so they can only judge the professional degree of the physician by some official endorsement, such as the title of the physician. Therefore, many high-quality OHC platforms currently require physicians to be certified under their real names (Liu et al., 2014; Zhang et al., 2020) and encourage physicians to attach their professional or academic titles to their profiles as to improve their credibility with patients. In addition, patients prefer to choose physicians with the best reputations, numerous professional and academic titles, and wealth of experience (Shah et al., 2021). Some studies of OHCs show that source credibility helps patients adopt information. Fan and Lederman (2018) showed that OHC patients will use health information sources that they trust and think are credible. Zhang et al. (2020) used online and offline physician experience, hospital location, and level of credibility to examine their impact on the knowledge adoption of Chinese OHC users. Therefore, the source credibility of physicians in OHCs may increase patient consultation behaviors. Hence, the following hypothesis is proposed.


H2: Source credibility positively affects patient consultations.
 



Emotional support and patient consultation

Emotional support refers to intentional verbal behaviors used to reduce the emotional distress of others (Burleson, 1985). OHCs offer a way to seek and share knowledge and emotional support without being restricted by time, space, or geographical location (Mirzaei and Esmaeilzadeh, 2021). In OHCs, nothing is more important than emotional support for improving patients’ health (Ma et al., 2021). Patients want their physicians to demonstrate professional expertise while delivering personal care and compassion (Schattner et al., 2004). Many patients require emotional support (Vlahovic et al., 2014), such as understanding, encouragement, empathy, affection, affirmation, validation, care, and concern (Nakikj and Mamykina, 2017). In the context of OHCs, physicians express emotional support via homepage greeting messages. Patients can determine whether the physician can provide emotional support by reviewing their greeting messages. Some physicians, for example, write encouraging and heart-warming messages, while others write a few words about themselves or may not bother to write greeting messages at all. Chen et al. (2019) developed a model that integrates patients’ network status, informational support, emotional support, and downstream individual-level health knowledge with attitudes in OHCs. Atanasova et al. (2018) adopted the grounded theory approach to explore emotional support. Patients and physicians believe that the main benefit of online professional interaction is providing emotional support for users. Abedin et al. (2020) discovered that many patients also actively posted on OHC to provide other members with knowledge and emotional support. Since patients visit OHCs in search of emotional support, it has been shown that a pleasant emotion tone in physicians’ information or messages influences patients’ decisions positively (Yan and Tan, 2014; Ouyang et al., 2022). Wang et al. (2017) explored the positive influence of emotional support on OHCs participation through the crawler technology mobile network forum data. Therefore, the emotional support of physicians in OHCs may promote patient consultation behaviors, leading to the following hypothesis.


H3: Emotional support positively affects patient consultations.
 



Moderating effect of patients’ compliments

Social influence theory discusses how one’s attitude or evaluative orientation can be affected and the theory is used to understand group interactions (Kelman, 1958). Social influence is related to the effects of peer thoughts and activities on other people’s behaviors (Alam et al., 2020). Kelman (1958) proposed that social influence theory has three social processes that influence people’s behavior: compliance (influencing others’ expectations), internalization (aligning one’s aims with the goals of others), and identification (self-perception in the context of the group’s characteristics). According to decades of human research, social influence from others is a major source of behavior change (Tunçgenç et al., 2021). Researchers have used social influence theory to study how social influence predicts willingness to participate in virtual communities and thus predicts actual behavior (Dholakia et al., 2004; Zhou, 2011). In OHCs, there is a large information imbalance between physicians and patients (Kromidha and Li, 2019), making it difficult for patients to choose a physician. Although information asymmetry is more serious than it is in face-to-face consultation (Laugesen et al., 2015), the social influence of other patients can help reduce the degree of patients’ understanding of the information given by physicians to reduce the degree of information asymmetry (Ho and Wei, 2016). When patients use a telemedicine service, their comments are visible to everyone online and can motivate other patients to adopt the technology. For example, telemedicine services can communicate the credibility of articles on disease prevention and treatment, the physician’s level, and whether the physician behaves gently and reliably and cares about their patients. Endorsement from other patients, such as via e-WOM, is also very important for evaluating these issues. Consequently, the social influence of other patients is essential to telemedicine services (Kamal et al., 2020). Most influential are other patients’ compliments.

Compliments refer to favorable assessments expressing something positive about another person (Wolfson and Manes, 1980). Compliments are powerful sources of feedback (Kraft and Martin, 2001). In the context of OHCs, compliments indicate acknowledgment of a physician’s services and hard work which enhances their reputation (Wu and Lu, 2017). After physicians provide services to patients in OHCs, physicians can get external compliments, such as electronic votes, letters of thanks letters, and e-gifts from patients (Liu et al., 2022). In the setting of OHCs, information is abundant, frequently leading patients seeking knowledge to have information overload (Swar et al., 2017). The limited-capacity theory holds that a person can only pay attention to a limited number of things at a time and that attention cannot be shared with other, lower-priority tasks (Xia et al., 2020). In addition, consumers devote fewer attentional resources when confronted with a large amount of information, which increases the difficulty of choosing (Peng et al., 2021). However, other patients usually need more effort, time, knowledge, and even money (gifts) to compliment one physician, which seems more credible for patients’ decision-making than physicians (Wu et al., 2020). Since compliments are a social influence, the relationship between physicians’ social support and patient consultations may be weakened by other patients’ compliments. Specifically, when other patients’ compliments are high, patients facing choices will be more likely to identify the social influence of these patients and make convergent choices, thus weakening the positive impact of physicians ‘social support on patient consultation. When other patients’ compliments are low, physicians ‘social support is particularly important for patients’ decision-making, thus strengthening the positive impact of physicians ‘social support on patient consultation. This leads to the following hypotheses.


H4: Patients’ compliments weaken the positive relationship between information diagnosticity and patient consultations.

H5: Patients’ compliments weaken the positive relationship between source credibility and patient consultations.

H6: Patients’ compliments weaken the positive relationship between emotional support and patient consultations.
 




Methodology


Data and measures

A Python spider was used to retrieve the data set from Haodf.com.1 Haodf.com, one of China’s largest OHCs, was founded in 2006 and has grown rapidly since then. A range of medical issues can be dealt with using the Haodf.com App, the P.C. website, the mobile website, and other platforms. As of October 202, more than 740,000 patients have been handled by the wide network of highly competent medical providers registered with Haodf.com, with 240,000 physicians registered and 73% of these physicians working in a large highly ranked hospital in China (Good doctor online, 2022). In this study, we consider 14 diseases, divided into two categories: high risk of death and low risk of death. High risk of death: (1) diabetes, (2) coronary heart disease, (3) hypertension, (4) Parkinson’s disease, (5) lung cancer, (6) liver cancer, and (7) breast cancer. Low risk of death: (1) infertility, (2) menstrual disorders, (3) prostatitis, (4) hepatitis B, (5) depression, (6) pharyngitis, and (7) pneumonia in children. After deleting the entries with “space” or “missing value,” we obtained data from 2,982 physicians. The data contains physicians’ personal and consultation profiles and patients’ feedback.

This study consists of 10 variables: one dependent variable, three independent variables, one moderating variable, and five control variables (see Table 1). On OHCs, the number of patient consultations is an accurate measurement of the online performance of physicians (Zhang et al., 2022). Thus, the dependent variable is the total number of patient consultations (Consult). The independent variables are Information Diagnosticity (I_Diag), Source Credibility (S_Cre), and Emotional support (Emotion). For the reasons mentioned in the hypotheses, we collected several health-related articles to measure information diagnosticity, physicians’ titles to measure source credibility, and the length of greeting messages to measure emotional support. The moderating variable is patients’ compliments (Compliments), representing the standardized average of digital gifts, votes, and thank-you letters (Wu et al., 2020). The control variable is physicians’ gender (Gender), male or female; the hospital type (H_type), public or private; the hospital level (H_level), which is AAA level; specialist hospital (H_Special), indicating a hospital for the treatment of the particular disease; and disease severity (D_Severity), divided by degree of mortality.



TABLE 1 Descriptive statistics.
[image: Table displaying variables related to a study on patient consultations. Variables are categorized as dependent, independent, and control. The dependent variable is "Consult," representing total consultations. Independent variables include "I_Diag" (number of health-related articles), "S_Cre" (medical titles), and "Emotion" (greeting message length). Control variables are "Gender," "H_type," "H_level," "D_severity," and "H_Special." Each variable lists its mean, standard deviation, minimum, and maximum values. For instance, "Consult" has a mean of 4581.30, standard deviation of 5671.15, and a range from 73 to 71,678.]



Model specification

Main models use the OLS regression with fixed effect estimations. As the dependent variable is numeric data with non-negative integers (number of patient consultations a physician has received), we use negative binomial regression models to test the robustness. We use OLS regression models with the total number of patient visits as an alternative dependent variable to patient consultations to test the robustness because patients can choose consultations only after visiting. To test the model, this study analyzed the main equations below:

[image: A mathematical equation for a log-transformed regression model. The dependent variable is log(Consult) with multiple predictors: log(I_Diag), S_Cre, log(Emotion), D_severity, Gender, H_type, H_level, and H_special, each with corresponding coefficients (β1 to β8), along with intercept α0, and error terms μ and ε.]

[image: Mathematical formula modeling the logarithm of Consult as a function of various variables, including the logarithm of \( I\_Diag \), \( S\_Cre \), \( Emotion \), and their interactions with \( Compliment \). Additional terms involve \( D\_severity \), \( Gender \), \( H\_type \), \( H\_level \), and \( H\_special \), with coefficients and random error terms.]

For each of the effects, there is one constant term, individual effects[image: Mathematical expression showing the Greek letter mu subscript i enclosed in parentheses.]and one residual error term ([image: Lowercase Greek letter epsilon with a subscript lowercase letter i.]). We perform log transformations on the Consult, I_Diag, and Emotion datasets, all of which have skewed distributions (skewness = 3.211, 18.458, and 8.382, respectively). In equation 1, three dimensions of social support, information diagnosticity (I_Diag), source credibility (S_Cre), and emotional support (Emotion), are used to determine whether they have positive effects on patient consultations. In equation 2, compliments (Compliments) from other patients may have moderating effects on the relationship between dimensions of social support and patient consultations. Furthermore, robustness checks employ alternative negative binomial and OLS regression models with the total number of patients’ visits as an alternative dependent variable. We use a log transformation on the total number of patient visits with a skewed distribution (skewness = 5.398) in OLS regression robustness models.



Results

When it is less than or equal to 0.190, the coefficient of determination (R-squared) value is regarded as weak (Newsted et al., 1998). In this study, the coefficient of determination (R-squared) of model 2 = 0.282 and model 3 = 0.557, indicating that model 3 has good prediction accuracy.

Table 2 shows the correlation coefficients among all variables. The results show that I_Diag (r = 0.418, p < 0.001), S_Cre (r = 0.272, p < 0.001), and Emotion (r = 0.323, p < 0.001) are significantly positively correlated with the dependent variable Consult. In addition, the variance inflation factor (VIF) all the models’ is tested to estimate multicollinearity. The results show that the average VIF value is 1.12, which is lower than 10, indicating that multicollinearity is not a serious problem (Mason and Perreault, 1991).



TABLE 2 Correlation coefficient matrix.
[image: A correlation matrix table displaying the relationships among various variables labeled as log(Consult), log(I_Diag), S_Cre, log(Emotion), D_severity, Gender, H_type, H_level, and H_Special. Correlation coefficients and corresponding p-values indicate different significance levels, with asterisks denoting significance: single asterisk for p less than 0.05, double for p less than 0.01, and triple for p less than 0.001. Coefficients vary, such as a high correlation of 0.418 between log(I_Diag) and log(Consult), signifying a strong relationship. Negative values indicate inverse relationships, while positive values indicate direct correlations.]

As shown in Table 3, models 1–3 map is the main models of OLS regressions. In model 1, the control variables were introduced. The result suggested that most control variables have good significance. In model 2, the control variables and dependent variables were introduced. Firstly, the result suggests that I_Diag (β = 0.276, p < 0.001) has a significant positive impact on Consult. Hypothesis 1 is supported, indicating that information diagnosticity positively affects patient consultations. Secondly, the result suggests that S_Cre (β = 0.335, p < 0.001) has a significant positive impact on Consult. Hypothesis 2 is supported, which indicates that source credibility positively affects patient consultations. Thirdly, the result suggests that emotion (β = 0.092, p < 0.001) has a significant positive impact on Consult. Hypothesis 3 is supported, indicating that emotional support positively affects patient consultations.



TABLE 3 Regression result.
[image: A table titled "Main models and Robustness models" shows regression results across seven models. Each model includes various variables such as D_severity, Gender, H_type, H_level, H_Special, log(L_Diag), S_Cre, log(Emotion), and Compliments. The coefficients, standard errors in parentheses, and significance levels are presented. Significance is indicated as follows: * for p < 0.05, ** for p < 0.01, and *** for p < 0.001. The table also notes the inclusion of city dummies and provides R2, adjusted R2, and sample size (N=2,982) for each model.]

In model 3, the control, dependent, and moderating variables were introduced. Firstly, the result suggests that the interaction of I_Diag and Compliments (β = −0.134, p < 0.001) negatively affects Consult. As shown in Figure 2, I_Diag has a stronger impact on Consult when Compliments are low but a smaller impact when Compliments are high. Hypothesis 4 is supported, indicating that patient compliments weaken the positive relationship between information diagnosticity and patient consultations.

[image: Line graph displaying patients' consultation numbers on the y-axis and levels of "S_Cre" on the x-axis. Two lines represent "Low Compliment" and "High Compliment." "High Compliment" starts higher and decreases, while "Low Compliment" starts lower and slightly increases.]

FIGURE 2
 Moderating effect (Source credibility).


Secondly, the result suggests that the interaction of S_Cre and Compliments (β = −0.093, p < 0.05) significantly negatively affects Consult. As shown in Figure 3, S_Cre has a greater effect on Consult when Compliments is low but a smaller effect when Compliments is high. Patient compliments reduce the positive relationship between source credibility and patient consultation, supporting Hypothesis 5.

[image: Line graph showing patients' consultation numbers based on emotion and compliment levels. Low emotion with high compliment decreases from 16 to 11, while low emotion with low compliment increases slightly from 5 to 6.]

FIGURE 3
 Moderating effect (Emotion support).


Thirdly, the result suggests that the interaction of Emotion and Compliments (β = −0.046, p < 0.001) negatively affects Consult. As shown in Figure 4, when Compliments is low, the effect of Emotion on Consult increases, while it diminishes when Compliments is high. Patient compliments reduce the positive relationship between emotional support and patient consultation, supporting Hypothesis 6.

[image: Flowchart showing relationships between variables affecting patient consultation. Information support, information diagnosticity, and source credibility connect to patients' compliments with hypotheses H4, H5, and H6, and directly to patients' consultation with hypotheses H1, H2, and H3 from emotion support. Each arrow depicts the direction of influence.]

FIGURE 4
 Concept model.




Robustness check

Models 4–7 show the robustness check Models used to check for the problems of autocorrelation and heteroskedasticity. In models 4 and 5, we use negative binomial regression as an alternative estimation method for the robustness check. The result of Model 4 shows that the I_Diag (β = 0.247, p < 0.001), S_Cre (β = 0.284, p < 0.001), and Emotion (β = 0.082, p < 0.001) all have positive significant effects on Consult. The result of Model 5 shows that the interactions of I_Diag and Compliments (β = −0.144, p < 0.001), S_Cre and Compliments (β = −0.092, p < 0.05), and Emotion and Compliments (β = −0.041, p < 0.001) all have negative significant effects on Consult. In Models 6 and 7, we use the total number of patient visits as an alternative dependent variable method as the robustness check. The result of model 6 shows that the I_Diag (β = 0.491, p < 0.001), S_Cre (β = 0.697, p < 0.001), and Emotion (β = 0.151, p < 0.001) all have positive significant effects on Consult. The result of model 7 shows that the interactions of I_Diag and Compliments (β = −0.173, p < 0.001), S_Cre and Compliments (β = −0.149, p < 0.001), and Emotion and Compliments (β = −0.061, p < 0.001) all have negative significant effects on Consult. Consequently, the coefficients of the robustness check model and the main models are consistent.




Discussion

In the context of OHCs, patients are concerned with choosing a competent physician. Physicians’ informational and emotional support plays an important role in these choices (Uchino, 2009). Based on social support theory and social influence theory, this study investigated the impact of information diagnosticity, source credibility, and emotional support on patient consultations given the interference of patients’ compliments. The results show that all hypotheses are supported. The study revealed four important key findings.

First, this study found that social support theory applies to patient consultation in the OHC environment. Diagnostic information such as disease prevention and treatment articles as a kind of informational support provided by physicians is positively correlated with patients’ decision-making. This means that physicians can attract more patients to purchase their services by improving their diagnostic information, for example, by writing good articles on disease prevention and treatment to meet the information needs of patients. Information diagnosticity positively affects patient consultation. This research result is consistent with the conclusion of Gurney et al. (2019), which shows that the information diagnosticity positively affected purchase intention in an online sales context.

Secondly, this study confirms the positive impact of source credibility on patient consultation. The reliability of physicians’ professional titles as sources of credibility can indicate the level of technical expertise of physicians. If the physician’s rank is high, patients are more likely to choose them and trust them because the rank represents the physician’s expertise. Due to the importance of having a reputable professional title and given that the OHCs platform also encourages physicians to be certified by their real name and attach their professional title, the results of the study also suggest that physicians provide their professional title on the OHCs profile whenever possible, to provide a high level of source credibility. This indicates that information source credibility positively affects patients’ choices for online consultations. Furthermore, the influence of information source credibility on patient consultation is consistent with that of the result of Farhadpoor and Dezfuli (2021) and Qi and Kuik (2022) in the context of electronic shopping.

Thirdly, this study confirms the positive impact of emotional support on patient consultation. The word count of the greeting message may be a reference value to measure the emotional support of physicians. If the physician’s greeting message had more words, patients were more likely to consult them because patients perceive that this represents the physician’s patience, gentleness, and care for the patient. Considering that OHC platforms all have this function, the research results suggest that physicians should write longer greeting messages to indicate more emotional support and attract more patients to care for patients. This result is consistent with the conclusion of Wang et al. (2019), which shows that emotional support is positively correlated with purchase intention in WeChat health product consumption.

Finally, we discuss the moderating effects of other patients’ compliments on the relationship between three dimensions of social support and patient online consultations. The results indicate that the influence of information diagnostics, source credibility, and emotional support on patients’ online consultations increases when other patients’ praises are low and diminishes when they are high. The possible reason is that other patients’ compliments and physicians’ social support have a substitution effect on patient consultations. When other patients’ compliments are high, these other patients may post more credible information than the physicians’ information. Therefore, the positive effect of physicians’ social support on patient consultations is weakened. When other patients’ compliments are low, patients can only rely on physicians’ online information to make decisions. So, physicians’ social support has a significant positive impact on patient consultations. Our research shows that physicians should try to get more positive feedback and compliments, which attract more patients. This result is consistent with Huang et al. (2003), indicating that customer compliments, such as word of mouth, significantly affect other customers’ decisions. Therefore, other patients’ compliments play an indispensable role in OHCs.



Theoretical contribution

This study provides several theoretical improvements to the existing body of knowledge. First, this study contributes to the literature on social support by proposing the social support theory to perform the patient consultation process. Prior researchers have studied the merits of social support in OHCs, including its positive influence on psychological well-being (Kim et al., 2012) and improved health outcomes (Eaker, 2005). To our knowledge, the theory has not been used to analyze patients’ consultation behavior in OHCs. Thus, this study contributes to the literature on social support theory by bringing the theory to explore the consultation mechanism of patients.

Second, this study improves the discussion of social support dimensions in OHCs. Previous studies rarely explored the social support dimension in OHCs. Our findings indicate that physicians’ informational support (information diagnostic and source credibility) and emotional support are positively associated with patient consultations, providing a novel angle for investigating how physicians’ social support affects patient consultations on OHC platforms.

Finally, this study contributes to the literature on patients’ compliments by revealing the moderating influence of patients’ compliments on the relationship between three dimensions of social support and patient consultations in OHCs. Our study demonstrates that patients’ compliments moderate the effect of social support (informational and emotional support) on patient consultations. When presented with vast information, consumers would dedicate fewer attentional resources, increasing choice difficulty (Peng et al., 2021). At this time, other patients’ compliments play an essential role since it is easy for patients to trust it in the physician selection process (Wu et al., 2020). Consequently, our findings contribute to distinguishing the potential signal effects of other patients or physicians.



Practical contributions

This study has several implications for OHC practitioners and platform administrators. First, our findings indicate that physicians’ social support enhances patient consultation. Patients can be drawn by physicians’ social support, both informational and emotional support. For instance, patients evaluate the physicians’ information on the homepage of the OHC platform when deciding whether to contact the physician. Therefore, physicians should focus on their social support abilities to attract more patients for consultations.

Second, this study reveals that patients’ compliments significantly affect the consultation behavior of other patients. Patients pay attention to the number of digital gifts, votes, and thank-you notes posted by previous patients. These factors influence how patients choose a physician to consult. For example, physicians with a low level of patient compliments should pay greater attention to their social support capacity. Hence, as key participants in OHCs, physicians should be aware of previous patients’ compliments and seek more positive feedback.

Finally, platform administrators might employ a variety of ways to assist patients in identifying distinct physician groups. Platform administrators can implement tactics to encourage more patients to visit the homepages of physicians with high social support or positive patient feedback. In addition, platform administrators should highlight the possible benefits, such as social and economic rewards, of social support to motivate physicians to write warm greeting messages or publishing more health-related articles.



Limitations and future research

This work yielded intriguing discoveries and made theoretical and practical contributions, yet it has multiple drawbacks. First, the study’s conclusions are based on data from China, which may restrict their applicability to other nations. To test the validity of our findings, future studies should incorporate data from several nations. Second, only cross-sectional data of the current period was captured by crawler technology in this study. Future studies may collect long-term panel data for more accuracy, such as 6 months of physicians’ home pages. Finally, this investigation is done on a single OHC website. Multiple website analyses are required to generalize our findings in the future.



Conclusion

The COVID-19 pandemic poses significant challenges for the traditional healthcare system and affects how patients consult with physicians. The social support theory was used in this study to explore patient consultations and the moderating impact of patient compliments. To examine the relationship between physicians’ social support and patient consultation, this study collected cross-sectional data from a Chinese OHC platform named Haodf. This study found that patients’ compliments undermine the positive relationship between physicians’ social support and patient consultation. This study has practical implications for OHC users, both physicians and patients, and makes theoretical contributions to the literature on social support and patient consultations.
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A Commentary on
 Absence of behavioral harm following non-efficacious sexual orientation change efforts: A retrospective study of United States sexual minority adults, 2016–2018

by Sullins, D. P. (2022). Front. Psychol. 13:823647. doi: 10.3389/fpsyg.2022.823647





Introduction

Using data from Generations—a study of a nationally representative sample of sexual minority adults—Blosnich et al. (2020) found that exposure to sexual orientation change effort (SOCE or “conversion therapy”) was associated with twice the odds of lifetime suicidal ideation, 75% increased odds of planning to attempt suicide, and 88% increased odds of a suicide attempt with minor injury compared with people with no history of being exposed to SOCE. Sullins (2022) raised several critiques of that study, including that it did not time the occurrence of SOCE in relation to suicidality, making it difficult to determine the causality, and that it did not sufficiently control for potential confounders of suicidality. Using the Generations data, Sullins attempted to address these limitations, but his solutions are flawed, rendering his conclusions invalid.



Methodological concerns in Sullins' analyses

On the question of timing, Sullins argued that Blosnich et al. (2020) analyses, which relied on the association of lifetime exposure with SOCE and lifetime suicide morbidity, failed to establish whether SOCE exposure preceded suicide morbidity. This is a valid critique, as Blosnich et al. (2020) already said, “To probe causal relationships, future survey items ought to attend to issues of the timing of […] SOCE (e.g., age of first and last experiences)” (p. 1029, emphasis added). Sullins' purported correction of this limitation uses data on last exposure to SOCE and, relying on this analysis, he incorrectly claimed that his findings demonstrate that SOCE is not associated with suicidal behavior.

Sullins's claim is incorrect because Generations data did not indicate the age when a person was first exposed to SOCE—the benchmark for correctly timing suicide morbidity before or after exposure to SOCE. For example, if a respondent indicated that their age of last SOCE exposure was 19 years old and their age of suicide attempt was 17 years old, Sullins assumed that the suicide attempt preceded SOCE and, therefore, exonerates SOCE as a potential risk factor. However, it is entirely possible (and as we show below, likely) that the respondent's first SOCE exposure was prior to their suicide attempt at age 17. For example, the person in this example might have started SOCE at age 16 and ended at age 19. If this were the case, Sullins misclassified this person as having had no suicide attempt after their SOCE exposure because of only using the last SOCE exposure for timing. This limitation in the timing of SOCE exposure in the Generations data is precisely why we did not use timing in the Blosnich et al. (2020) analysis and defaulted to a lifetime exposure measurement.

Sullins' interpretation of age at last SOCE as his benchmark of exposure is especially concerning because he misrepresented findings on time of SOCE exposure. Sullins claimed that “SOCE therapy is not lifelong or continuous, but is confined to a definite, restricted time in the life course, usually lasting less than a year” (p. 2, emphasis added). But, in fact, research has shown that most people who were exposed to SOCE had multiple and prolonged exposures. Flentje et al. (2013) found that respondents exposed to SOCE in their study had on average three different episodes of SOCE, lasting from 1 week to 4.5 years per episode. Similarly, Spitzer (2003) reported that the mean duration of SOCE exposure was 4.7 years. Additionally, Salway et al. (2021) found that 30% of their sample of 910 people who experienced SOCE reported more than 5 attempts at SOCE. In the Generations study, most (73%) of the people who reported a suicide attempt prior to the last exposure to SOCE had experienced SOCE 5 years or less prior to that attempt; that is, their suicide attempt was within the period of a typical SOCE exposure. Thus, using the age of last SOCE exposure cannot indicate whether suicide ideation or attempt indeed preceded SOCE.

Second, Sullins used 1 year (the year prior to the time of the interview) rather than lifetime suicide morbidity as the outcome. But most people experience SOCE at a young age; suicide morbidity, if it occurred, would have been more proximal to the initial SOCE exposure. In the Generations sample of adults aged 18–60, SOCE exposure could have happened quite long before the past-year time frame that Sullins uses for his outcome. Among the Generations' individuals who reported SOCE exposure, the average age of the last SOCE exposure was 18 years, but their average age at the time of the interview was about 33 years. Flentje et al. found that most suicidality reported among people exposed to SOCE occurred during the period they were exposed to SOCE. By using past-year suicide morbidity for a risk exposure that for many respondents had occurred decades before, Sullins biased the analysis toward the null. In effect, Sullins argued that because someone is not currently suicidal from a SOCE exposure that likely happened 10 or more years earlier, SOCE is not harmful.

On the question of controlling for potential bias due to confounding, it is difficult to assess Sullins' approach as he does not provide a clear conceptual model. He not only includes, among predictors of suicide, a range of stressors but also includes psychological distress. Mood disorders are the strongest predictors of suicidality (Kessler et al., 1999), but psychological distress is misplaced as the control variables in the test of the role of stress on suicide behavior because if SOCE impacted suicide behavior, as we hypothesized, it would work by increasing psychological distress. Controlling for distress, as Sullins does, overcontrols the tested hypothesis. When it comes to choosing control variables, a clearly articulated causal conceptual model might better clarify which variables ought to be included in the statistical model Sullins used. Controlling for a variable that is clearly in the hypothesized causal chain biases results toward the null.



Conclusion

Sullins' approach to addressing the original study's limitations is built on problematic timing data, the use of a 1 year suicide attempt as an outcome that is far removed from the potential exposure to SOCE, and the overcontrol in his causal models. We, therefore, conclude that Sullins' findings are misleading and his conclusions about the risk posed by SOCE are not valid.
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Introduction: For decades, a substantial body of research has confirmed the subjective nature of pain. Subjectivity seems to be integrated into the concept of pain but is often confined to self-reported pain. Although it seems likely that past and current pain experiences would interact and influence subjective pain reports, the influence of these factors has not been investigated in the context of physiological pain. The current study focused on exploring the influence of past/current pain on self-reporting and pupillary responses to pain.

Methods: Overall, 47 participants were divided into two groups, a 4°C–10°C group (experiencing major pain first) and a 10°C–4°C group (experiencing minor pain first), and performed cold pressor tasks (CPT) twice for 30 s each. During the two rounds of CPT, participants reported their pain intensity, and their pupillary responses were measured. Subsequently, they reappraised their pain ratings in the first CPT session.
Results: Self-reported pain showed a significant difference (4°C–10°C: p = 0.045; 10°C–4°C: p < 0.001) in the rating of cold pain stimuli in both groups, and this gap was higher in the 10°C–4°C group than in the 4°C–10°C group. In terms of pupillary response, the 4°C–10°C group exhibited a significant difference in pupil diameter, whereas this was marginally significant in the 10°C–4°C group (4°C–10°C: p < 0.001; 10°C–4°C: p = 0.062). There were no significant changes in self-reported pain after reappraisal in either group.
Discussion: The findings of the current study confirmed that subjective and physiological responses to pain can be altered by previous experiences of pain.
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1. Introduction

Pain is defined as “an aversive sensory and emotional experience typically caused by, or resembling that caused by, actual or potential tissue injury” (Raja et al., 2020). As noted in this definition, pain is not merely nociception but is an intrinsically complex inner experience consisting of a biopsychosocial process, which could vary according to biological, emotional, cognitive, and contextual factors (Love-Jones, 2019). One factor that influences pain experience is past pain experiences, which are related to the biological and psychosocial responses to pain (Rollman et al., 2004). For example, patients who had experienced pain in the past reported higher pain sensitivity than patients who had a pain-free experience, even if they no longer experienced pain at the moment (Phillips et al., 2022). Additionally, past pain experiences that were highly intense contribute to high reactivity to pain (Rollman et al., 2004). The placebo analgesic effect is altered by past pain experiences as well (Geers et al., 2015). Another factor that affects pain is the current state of pain. When people recall previous pain experiences, their intensity is estimated based on the current pain experience (Haas et al., 2002; Bąbel et al., 2018). In addition, by assimilating it, current pain impacts the perception of past pain (Eich et al., 1985).

It is likely that past and current pain interact with each other and influence the pain experience. However, the relationship between past and current pain experiences has only been investigated in self-reported pain. Since pain is a subjective experience, the most widely used method to assess pain is single-item pain scales such as the visual analog scale (VAS) or the numeric rating scale (NRS) (Hjermstad et al., 2011). Despite these single-item scales showing promising psychometric properties (Bijur et al., 2001; Goddard et al., 2004; Begum and Hossain, 2019), self-reporting pain scales are prone to bias owing to the arbitrary interpretation of self-reporting pain scales (Williams et al., 2000; Tracy, 2017; Johannessen, 2019) and temporal changes (DeLoach et al., 1998; Leino et al., 2011). In addition, the usefulness of these scales is confined to low/high levels of pain due to ceiling and floor effects, making it difficult to measure moderate levels of pain by influencing their reliability and interpretation (Bijur et al., 2001; González-Fernández et al., 2014). Furthermore, because self-reporting scales share considerable variance with factors other than pain (e.g., pain interference and emotional aspects) (Thong et al., 2018), it is unclear which aspects of pain they truly measure. Considering the limitations mentioned above, self-report scales are not precise enough to capture the dynamics of a pain experience influenced by past/current pain, and this leaves some points to be filled in by other ways of measuring pain.

To design an elaborate interpretation of a pain experience, pain-related physiological responses have been suggested as a parameter that allows for the quantification of pain intensity (Tracey et al., 2019). There is an apparent association between nociception and the autonomic nervous system (ANS) (Benarroch, 2006), and it is possible to discriminate between noxious and non-noxious stimuli from ANS parameters to some extent (Ben-Israel et al., 2013). Therefore, many previous studies have attempted to overcome the limitations of self-reporting using ANS parameters (Lin et al., 2018; Subramaniam et al., 2018; Jiang et al., 2019). As the pupillary response is linked to both the sympathetic and parasympathetic nervous systems (Bouffard, 2019), it has been suggested as a useful and informative parameter for ANS activity caused by pain (Cowen et al., 2015; Charier et al., 2017). Furthermore, the pupillary response is coupled with the activity of the locus coeruleus (LC), the brain region involved in the neuromodulation of the noradrenergic system (Larsen and Waters, 2018). The processing and modulation of pain are also involved in the LC (Suárez-Pereira et al., 2021). In addition, LC-mediated stress responses caused by pain can therefore be inferred through the pupillary response (Szabadi, 2012).

Although many studies utilizing pupillary response have confirmed its practicability as a proxy of nociception, these studies have focused on reducing bias and error in measuring the pain experience but overlooked other dimensions that impact the overall pain experience (Charier et al., 2017; Wang et al., 2022). For a comprehensive understanding of the pain experience, it is necessary to move beyond merely pursuing an “objective” pain measurement. To gain a better understanding of the subjective nature of pain, it is plausible to consider a physiological response to pain as an observable proxy, which also reflects the emotional, cognitive, and contextual perspectives of the pain experience. Given the multidimensional aspects of pain, the influence of contextual factors such as past/current pain has yet to be extensively investigated, considering physiological pain as just one component of the total subjective pain experience. By elucidating how the pain response changed in the subjective perception and physiological pain experience depending on the past and current pain experience, it should be possible to gain a better understanding of pain experience.

Motivated by this background, this study aimed to investigate the influence of past and current pain by recording self-reported pain and pupillary responses. We manipulated past and current pain experiences using a cold pressor task (CPT) with different intensities of cold pain stimuli. We then compared self-reported and pupillary responses to cold pain stimuli with different experiences of past and current pain. Additionally, we examined whether the appraisal of previous pain could be affected by the current pain experience. Using this approach, we attempted to demonstrate how past pain influences the current pain response, and how the perception of previous pain varies with the current state of pain. Based on previous findings, we hypothesized the following: 1) both self-reported pain and pupil diameter increase as participants experienced longer CPT and both indices would be higher in the 4°C CPT than in the 10°C CPT regardless of the group; 2) in the second CPT, participants who experienced 4°C in the first CPT will report higher pain intensity compared with their counterparts who experienced 10°C in the first CPT, even though they conducted the second CPT at a higher temperature (10°C) than the first CPT (4°C); 3) in the second CPT, pupil diameter will be larger in the 4°C CPT than 10°C CPT irrespective of the temperature of the first CPT; and 4) participants who experience 4°C in the second CPT will downgrade their past pain intensity compared with the participants who experience 10°C in the second CPT.



2. Methods


2.1. Participants

The participants were recruited from Chungnam National University through a university bulletin board between August 2020 and October 2021. Eligibility criteria were as follows: (1) age over 19 years; (2) never experienced CPT; (3) no substantial pain at baseline (no current pain >3/10 on the VAS when participants arrived at the laboratory); (4) no dermatological problems in the non-dominant hand (e.g., injury on hand); (5) without severe acute pain (e.g., traumatic injury, surgical treatment) or chronic pain history (no experienced pain>3/10 on VAS for more than 3 months, e.g., arthritis, chronic low back pain); (6) no ophthalmological problems (e.g., glaucoma); (7) no neuropsychological/psychiatric problems; (8) no recent use of analgesics; and (9) fluent in the Korean language. A power analysis was conducted using G*power software, version 3.1 (Faul et al., 2007). Based on the power analysis, at least 52 participants for the total sample size were recommended to detect an effect size of 0.20 with a power of 0.80 (α = 0.05). A total of 96 potential participants were enrolled, most of whom were undergraduate students. One participant was excluded because of the recent use of analgesics. Participants were randomly assigned to the 4°C–10°C (n = 47) and 10°C–4°C (n = 48) groups. Ninety-five participants participated in two rounds of CPT. Participants who tolerated CPT for over 30 s were included in the statistical analysis. Of the 95 participants, 47 did not meet this criterion for statistical analysis. The final sample consisted of 47 participants (group 4°C–10°C, n = 23; group 10°C–4°C, n = 24). Another participant was excluded because of declining participation in the CPT. All participants were compensated $8.50. See Figure 1 for the CONSORT flowchart.

[image: Flowchart illustrating a study with three phases: enrollment, allocation, and analysis. In enrollment, 96 candidates were assessed, 1 excluded. 95 were randomized. In allocation, 47 assigned to 4°C-10°C group, 48 to 10°C-4°C group. All participants received the respective interventions except one in the 4°C-10°C group. In analysis, 23 from the 4°C-10°C group and 24 from the 10°C-4°C group were analyzed, with exclusions for not reaching 30 seconds in CPT.]

FIGURE 1
 CONSORT flowchart of this study.




2.2. Measures and apparatus


2.2.1. Pain intensity

Pain intensity was measured using the 11-point NRS [i.e., 0, no pain at all; 10, worst pain imaginable (Jensen and Karoly, 2011)]. Therefore, a high score means that the participant experienced high pain intensity.



2.2.2. Pain catastrophizing

Pain catastrophizing was measured using the Korean version of the Pain Catastrophizing Scale (K-PCS) (Cho et al., 2013). The K-PCS is a self-report questionnaire consisting of 13 items measuring pain catastrophizing (Sullivan et al., 1995). Each item is rated on a 5-point scale (0 = not at all to 4 = all the time). The total score ranged from 0 to 52, with a high score indicating high pain catastrophizing. The internal consistency of K-PCS was good (Cronbach’s α = 0.88).



2.2.3. Pain anxiety

Pain anxiety was measured using the Korean version of the Pain Anxiety Symptom Scale (KPASS-20) (Cho et al., 2010). The KPASS-20 is a self-reporting questionnaire consisting of 20 items measuring pain-related anxiety symptoms (McCracken et al., 1992). Each item is rated on a 6-point scale (0 = never, 5 = always). The total score ranges from 0 to 100, with a high score representing high pain and anxiety. The internal consistency of the KPASS-20 is good (Cronbach’s α = 0.88).



2.2.4. Positive affect and negative affect

Positive and negative affect were measured using the Korean version of the Positive and Negative Affect Schedule (PANAS) (Lim et al., 2010). The PANAS is a self-reporting questionnaire that consists of 10 items measuring positive mood and 10 items measuring negative mood (Schmukle et al., 2002). Each item is rated on a 5-point scale (1 = not at all to 5 = extremely). The total score ranges from 10 to 50 for each subscale. A higher score represents people experiencing a higher level of both positive and negative affects. The internal consistency of the positive affect subscale was good (Cronbach’s α = 0.84). For the negative affect subscale, the internal consistency was acceptable (Cronbach’s α = 0.70).



2.2.5. Cold pressor task

CPT has also been used to induce experimental pain (Mitchell et al., 2004). CPT was conducted using a refrigeration tank (SH-WB-11R-OM) with a water circulation system manufactured by SAMHEUNG ENERGY, Korea. Before beginning, the participants were notified of the overall procedure. To control the baseline hand temperature, participants were asked to immerse their non-dominant hand in a plastic bath filled with warm water (36°C ± 0.5°C) for 2 min. After 2 min, the participants were required to put their hands into a tank filled with cold water maintained at 4°C or 10°C. The participants were blinded to the water temperature. Participants were allowed to withdraw their hand when they felt that they could no longer endure the pain. The upper time limit of CPT immersion was 30 s.



2.2.6. Pupillary response

The pupillary response was measured using a monocular handheld digital infrared pupillometer (PLR™-3000) manufactured by NeurOptics (CA, United States). A pupillometer was used with an eye cup to reduce the impact of ambient light during measurement. The measurements were performed in a quiet room with an illuminance of 795 ± 5 lx. The participants’ right eye was exposed to a white light stimulus of 50 μW to control baseline pupil size, followed by 10 μW light stimulus during measurement, with pupillary response automatically recorded by the pupillometer. The measurement was completed 5 s after the participants withdrew their hands from the cold water.




2.3. Procedure

This study was approved by the Institutional Review Board of Chungnam National University (No. 202001-SB-009-01). Upon arrival at the laboratory at Chungnam National University, participants were randomly assigned to two groups (the 4°C–10°C group or the 10°C–4°C group). Participants then completed informed consent and self-reporting questionnaires (demographic information, K-PCS, KPASS-20, and PANAS). Subsequently, the participants performed the first CPT. Participants reported pain intensity every 10 s, and pupillary responses were measured during the CPT (assessment 1). Participants then took a 15-min break (recovery phase). In doing so, the participants were able to recover from CPT-induced pain. If a participant felt pain even after 15 min, they could take additional time for recovery. The second CPT was then carried out with a self-reported pain rating and pupillary response measurement (assessment 2). The overall pain intensity during CPT was reported at the end of every CPT. The temperature of CPT in assessments 1 and 2 was contingent on the group. The participants who were allocated to the 4°C–10°C group performed the 4°C CPT in assessment 1 and the 10°C CPT in assessment 2. Inversely, participants in the 10°C–4°C group performed the 10°C CPT first and the 4°C CPT later. Subsequently, all participants were asked to reappraise their pain intensity in the first CPT (reappraisal phase). In the reappraisal phase, the 4°C–10°C group reported pain intensity of 4°C CPT and the 10°C–4°C group reported pain intensity of the 10°C CPT. Finally, participants were thoroughly debriefed and compensated.



2.4. Statistical analysis

Data reduction and statistical analyses were conducted using SPSS 26 and R version 3.5.2. Independent t-tests and χ2 tests were used to compare between-group differences at the baseline. As a primary analysis to investigate the effect of the group on outcome variables, a three-way (Group × Time × Temperature) mixed-measures analysis of variance (ANOVA) was applied. A significant three-way interaction was decomposed using a simple interaction analysis. A simple main analysis was performed if a simple interaction effect showed a significant result. A simple main analysis was used for two-way significant interaction effects. The pupil diameter index was calculated based on a previously described method (Eisenach et al., 2017). Pupil diameters of <20 mm and > 90 mm were considered outliers. Outliers were replaced with the mean pupil diameter of each individual. Data from 1 s to 35 s were included in the analysis. Pain ratings by NRS at each time point were used to assess the pain intensity. Additionally, we explored whether recent pain experiences influenced the rating of previous pain experiences. To compare the reappraised pain rating differences between groups, a two-way (Group × Measurement point) mixed-measures ANOVA was used. All tests were 2-tailed, and p < 0.05 of statistical significance criteria. The results are reported as the mean ± standard deviation in the tables and the mean ± standard error in the figures. The generalized eta squared (ŋG2) was used to calculate the effect size (Bakeman, 2005).




3. Results


3.1. Descriptive statistics

The participant characteristics are summarized in Table 1. There was no significant difference between the groups in terms of age (t(45) = −1.21, p = 0.24) or gender (χ2(1) = 0.20, p = 0.77). Pain at baseline (t(45) = −0.83, p = 0.41), pain catastrophizing (t(45) = 0.05, p = 0.96), pain anxiety (t(45) = −5.41, p = 0.59), positive affect (t(45) = −0.18, p = 0.86), and negative affect (t(45) = −0.55, p = 0.59) showed no significant difference between the two groups.



TABLE 1 Descriptive statistics and group difference for baseline measures.
[image: Table comparing two temperature conditions with sample sizes of twenty-three and twenty-four participants. Measurements include age, gender distribution, pain intensity, pain catastrophizing, pain anxiety, positive affect, and negative affect, with mean and standard deviation values provided for each.]



3.2. Pain intensity

A three-way (Group: 4°C–10°C and 10°C–4°C × Time: 10 s, 20 s, and 30 s × Temperature: 4°C and 10°C) mixed-measures ANOVA revealed a significant main effect of temperature (F(1, 45) = 79.58, p < 0.001, ŋG2 = 0.11) and time (F(1.32, 59.61) = 248.71, p < 0.001, ŋG2 = 0.38). This result indicated that pain intensity was higher in low-temperature conditions than in high-temperature conditions, and at a later time point than at the early time point in CPT. No significant interaction between group × time × temperature was found (F(1.75, 78.75) = 1.03, p = 0.36, ŋG2 = 0.001). However, the group × temperature (F(1, 45) = 10.51, p = 0.002, ŋG2 = 0.02) and time × temperature interaction (F(1.75, 78.75) = 3.79, p = 0.03, ŋG2 = 0.003) showed a significant effect. Furthermore, the simple main analysis showed a simple main effect of temperature in both groups (4°C–10°C: F(1, 278) = 4.05, p = 0.045, ŋG2 = 0.01; 10°C–4°C: F(1, 278) = 19.40, p < 0.001, ŋG2 = 0.07). In detail, self-reported pain in the 10°C CPT was lower than that in the 4°C CPT in both groups, and this difference was higher in the 10°C–4°C group than in the 4°C–10°C group. In addition, the simple main effect of time was significant at both temperatures (4°C: F(2, 276) = 47.50, p < 0.001, ŋG2 = 0.001; 10°C: F(2, 276) = 36.00, p < 0.001, ŋG2 = 0.01), indicating that pain intensity increased over time at both temperatures, but the effect was higher at 10°C than at 4°C (Figure 2).

[image: Line graphs depicting pain levels over time for two temperature conditions: 4°C-10°C and 10°C-4°C. Both subplots show an increase in pain from 4°C to 10°C. Red lines represent 4°C values, while blue lines indicate 10°C. Pain increases steadily across both conditions from 10 to 30 seconds.]

FIGURE 2
 Change of pain intensity at different time points and temperatures compared between groups. Error bars represent standard errors of the mean.




3.3. Pupillary response

A three-way (Group: 4°C–10°C, 10°C–4°C × Time: 1–35 s × Temperature: 4°C, 10°C) mixed-measures ANOVA revealed a significant main effect of time (F(4.59, 206.45) = 112.91, p < 0.001, ŋG2 = 0.17). This result shows that as the duration of CPT increased, the pupil diameter also increased. However, there was no significant main effect of group (F(1, 45) = 1.24, p = 0.272, ŋG2 = 0.02) or temperature (F(1, 45) = 0.46, p = 0.500, ŋG2 = 0.001). The group × time × temperature interaction was marginally significant (F(6.03, 271.40) = 2.117, p = 0.051, ŋG2 = 0.002) and the group × temperature interaction was also marginally significant (F(1.00, 45.00) = 4.03, p = 0.051, ŋG2 = 0.006). Furthermore, the simple main effect of temperature was significant in the 4°C–10°C group, while it showed a marginally significant difference in the 10°C–4°C group (4°C–10°C: F(1, 3,192) = 13.70, p < 0.001, ŋG2 = 0.004; 10°C-4°C: F(1, 3,192) = 3.48, p = 0.062, ŋG2 = 0.001). However, the effect sizes were weak in both groups. The pupil diameter in the 4°C CPT was higher than that in the 10°C CPT in the 4°C–10°C group. In the 10°C–4°C group, the pupil diameter for the 10°C CPT was higher than that for the 4°C CPT (Figure 3).

[image: Line graph showing pupil size changes over time under two temperature conditions, 4°C to 10°C and 10°C to 4°C. Red and teal lines represent temperature changes, with shaded areas indicating variability. Pupil size increases and stabilizes in both conditions.]

FIGURE 3
 Change of pupillary response at different time points and temperatures compared between groups. Error bars represent standard errors of the mean.




3.4. Pain reappraisal

A two-way (Groups: 4°C–10°C, 10°C–4°C × Measurement point: overall, reappraisal) repeated measures ANOVA revealed a significant main effect of the group (F(1, 88) = 19.78, p < 0.001, ŋG2 = 0.18), indicating that participants who had experienced 4°C CPT first rated overall and reappraised pain intensity higher than participants who had experienced 10°C CPT first. This result showed that participants reported higher pain on the 4°C CPT than on the 10°C CPT after reappraisal. There were no significant main effects of time (F(1, 88) = 0.59, p = 0.443, ŋG2 = 0.007) and group × time interaction (F(1, 88) = 2.19, p = 0.143, ŋG2 = 0.02). These results revealed that a recent experience of pain did not change the reappraised pain intensity (Figure 4; Table 2).

[image: Bar graph depicting pain levels in two groups, "4°C-10°C (First 4°C CPT)" and "10°C-4°C (First 10°C CPT)." Each group has two bars for overall and reappraisal measurement points. Both groups show increased pain during reappraisal compared to overall. The graph indicates a significant difference between group measurements, marked by triple asterisks.]

FIGURE 4
 Interaction plot of overall and reappraisal with pain intensity between groups. The result of the 4°C–10°C group depicts the NRS score for the first 4°C CPT, and the 10°C–4°C group depicts the NRS score for the first 10 CPT. Error bars represent the standard error of the mean.




TABLE 2 Means and Standard deviations for pain intensity and pupil diameter.
[image: Table showing pain (NRS) and pupil diameter (mm) across different temperatures and durations. Pain ratings and pupil diameters are provided for conditions 4°C to 10°C, 4°C, 10°C, and 10°C to 4°C, measured at 10, 20, and 30 seconds, with overall and reappraisal scores. Values include means and standard deviations. Pupil diameter is recorded as mean and max values.]




4. Discussion

In this study, we investigated the pattern of subjective and physiological responses to cold pain stimuli and whether they were influenced by past or current pain experiences. As the limitations of self-reporting have increased, there have been numerous attempts to investigate pain responses in terms of biological parameters (Laycock and Bantel, 2016; Subramaniam et al., 2018). However, these studies have rarely considered contextual changes in pain. By understanding the influence of past and current pain experiences, we attempted to integrate the contextual perspective into pain research. Consistent with previous studies (Tassorelli et al., 1995), both self-reported pain experiences and pupil diameter increased in participants as the duration of the cold stimuli increased, regardless of temperature. We also found a main effect of temperature in self-reporting, where participants reported higher pain intensity during the 4°C CPT experiment than in the 10°C CPT experiment. Unlike self-reporting, the temperature of CPT had no significant effect on pupil diameter. Based on these results, we can assume that the subjective perception of pain is affected by both time and temperature, but that the physiological response is altered by time only.

We also confirmed that the influence of past/current pain has some differences in self-reporting and pupillary responses. Regarding self-reported pain, both groups showed lower pain intensity during the 10°C CPT than during the 4°C CPT, but the pain rating of the 10°C CPT in the 10°C–4°C group was lower than that in the 4°C–10°C group. These results suggest that, despite the same intensity of noxious stimuli, contextual factors can change self-reported pain intensity. The influence of past/current pain on self-reporting might reveal a different magnitude because the participants interpreted the NRS anchors differently. Although anchors of NRS exist (Hrvatin and Puh, 2021), the meaning of the numbers could vary according to one’s personal interpretation (Robinson-Papp et al., 2015). In particular, the label of the upper limit in NRS is prone to bias from past pain experiences because the meaning of 10 is infinite with no boundary (Walton et al., 2018). Participants in this study comprised young adults who had no history of severe pain, so the first CPT was more likely to manipulate their interpretation of the label of “worst pain imaginable.” The low intensity of the first 10°C CPT could make the 10°C–4°C group interpret the upper label of NRS as a less painful experience relative to the 4°C–10°C group, which experienced a more painful first CPT. This may contribute to a distinct perception between 10°C and 4°C cold pain stimuli by interpreting 4°C as much closer to the worst pain they can imagine than 10°C.

The results of the pupillary response revealed a different pattern from that of self-reported pain. We found that the group effect was significant in the pupillary response, indicating that the first experience of CPT alters the pupillary response in the second CPT. Contrary to our hypothesis that temperature influences pupil diameter regardless of the previous pain experience, the difference in pupil diameter was distinct, whereas the effect size was weak for both groups. It is noteworthy that the pupil diameter not only varied depending on the temperature but also on previous experiences of pain.

One possible explanation for these results is that the emotional response to the second CPT changed due to the experience of the prior CPT. Pain is usually accompanied by high emotional arousal, such as anxiety (Kapoor et al., 2016; Michaelides and Zis, 2019), pain anxiety (Cimpean and David, 2019), and fear of pain (Martinez-Calderon et al., 2019), which contribute to a worsening of the pain experience. Since the pupil dilates not only in response to nociception but also to emotional arousal (Bradley et al., 2008), emotional arousal could be the reason why the pupil dilated in different patterns. For instance, in the 4°C–10°C group, it is conceivable that participants experienced more aversive pain in their first CPT than in the 10°C–4°C group. High emotional arousal in the first pain experience may change the perception of the subsequent pain and bring out different magnitudes of pupillary response in the 4°C–10°C group by altering the emotional pain experience. Given that emotion is one of the major components of pain experience, the demand for emotion regulation may influence the pupillary response during the experience of pain. Emotion regulation can be reflected in the pupillary response because it is highly related to ANS and LC activity (Kinner et al., 2017; Ferencova et al., 2021). Previous experiences with different levels of pain may demand a different level of emotion regulation, which could lead to alterations in pupillary responses to subsequent pain.

Cognitive factors are also involved in pupillary response to pain. As the pupillary response is linked to cognitive aspects through the LC-norepinephrine system (van der Wel and van Steenbergen, 2018), pupil diameter could be affected by cognitive factors. A previous study demonstrated that the expectation of pain can alter the subsequent pupillary response (Eisenach et al., 2017). Even though the participants experienced the same intensity of 50°C, when participants anticipated lower pain (47°C), their pupil diameter was smaller than when they expected the correct intensity of pain they received (50°C) (Eisenach et al., 2017). In the current study, we also identified a similar pattern of pupil dilation; whereas the pupil diameter in the first 4°C CPT was the highest among all measurements, the pupil diameter was dilated less in the 4°C CPT after experiencing the 10°C CPT. Participants may have had a smaller pupil diameter because they anticipated less intensity of pain based on previous pain experience.

Regarding the reappraisal of the previous pain experience, self-reported pain was still higher in the 4°C CPT than in the 10°C CPT after reappraisal, even though they had a distinct recent pain experience. Although a previous study suggested that the relief of current pain alters the perception of the previous pain experience (Smith and Safer, 1993), our findings demonstrate that people can calibrate their previous pain experience accurately regardless of the current state of pain. This was in line with the results of another study, which confirmed that the rating of past pain was explained mainly by the pain intensity at the time it occurred, rather than the current pain (Daoust et al., 2017). Likewise, current pain might have had little influence on the change in the appraisal of previous pain experiences in this study. In addition, another study showed that the association between past and current pain could be weak; only a small proportion (26.5%) of individuals without pain used past pain experiences in current pain appraisal (Staud et al., 2010). Contrary to the common assumption that a patient’s report is an unreliable source of a pain experience (Marty et al., 2009; Dorfman et al., 2016), these results suggest that it is more accurate than expected, while the risk of being biased by contextual factors remains (Jensen et al., 2008; Boring et al., 2022).

These findings have several clinical implications. First, they suggest that self-reported pain scales have a potential risk of bias depending on previous pain. This implies that patients’ self-reporting of their pain could be perceived differently due to their past pain experiences. As the unreliability of a patient’s reporting of pain could lead to miscommunication between patients and clinicians and improper interventions, further investigation is needed to find solutions for these problems and address them accordingly (Seers et al., 2018). Past pain experience could be a point for adjusting the patient’s self-reporting to be more reliable. In addition, applying self-reporting pain scales with additional aids would be a way to solve related problems. For example, providing a clinician’s interpretation of self-reported pain facilitates communication easier (Bakshi et al., 2021). Training using a fixed anchor of the pain experience and a reminder card could also be beneficial for enhancing the accuracy of the pain rating (Smith et al., 2016).

Second, the pupillary response patterns identified in this study highlight the importance of proper pain management. The low intensity of previous pain leads to a decreased subsequent physiological pain response, even for the high-intensity pain stimuli. Based on this result, we can infer that relieving pain could change physiological responses to pain in the future. Likewise, previous pain experiences cause psychological symptoms and elevated pain sensitivity in the chronic pain population, whereas patients with no recent pain experience show low pain sensitivity and few psychological symptoms (Phillips et al., 2022). Given that our results underpin the influence of a previous pain experience, it also supports that timely clinical interventions that alleviate the current state of pain have not only immediate clinical benefits but also long-term benefits by preventing the exacerbation of pain and psychological problems caused by a previous pain experience.

Third, our findings support the concept of pain as a multidimensional experience, underscoring the necessity of multimodal pain assessment. Multimodal pain assessment integrates various components of pain; its benefits far outweigh single-scale pain assessment by offering a comprehensive understanding of pain (Wideman et al., 2019). One factor restricting multimodal pain assessment is the absence of valid tools to measure the various dimensions of pain (Jaaniste et al., 2019). Although some physiological parameters have been suggested, they have technical problems for use in daily practice because of inconvenient assessment equipment, such as electroencephalography (EEG) or electromyography (EMG) (Cowen et al., 2015). Pain parameters that can be assessed using easy-to-use devices are required (Wagemakers et al., 2019). The pupillary response not only reflects both physiological and psychological perspectives of pain but also provides convenience and information about real-time ANS activity (Joshi and Barreto, 2008; Maruthy et al., 2020). In this regard, integrating pupillometry into pain assessment would promote multimodal assessment and tailored treatment of pain. Our results reveal fundamental knowledge about the response pattern of the pupil and self-reporting of pain in different contexts and their contribution to the application of multimodal pain assessment.

Despite these implications, a few limitations of this study remain. First, the participants in our study consisted of a homogenous population of young, healthy Asian adults without a history of severe pain. In addition, we excluded participants who endured less than 30 s in two rounds of CPT. Therefore, our data could not report the response patterns of people with low pain tolerance. Overall, future studies should consider various demographic factors (Fillingim, 2017) and individual differences related to pain (Coghill, 2010). Second, because our results were obtained from a small sample size, further studies should validate this result with a larger sample size. Third, the study design excluded individuals with chronic pain, limiting the sample to participants with acute pain conditions. Chronic pain disorders are frequently accompanied by dysregulation of ANS activity (Tracy et al., 2016) and analgesia, which change the pupillary response (Charier et al., 2019). Further investigations are warranted to generalize our results to other patients with chronic pain. Finally, because the main aim of this study was to explore the influence of past and current pain on pain responses, we did not examine their causal relationship. Given that the subjective and physiological experiences of pain may impact each other (Caceres and Burns, 1997; Mischkowski et al., 2019), further investigations are required to identify the specific underlying mechanism and causal relationships between them.

Here, we tried to broaden our understanding of the influence of past and current pain experiences. Our findings verified that self-reported pain and physiological response to pain experience varied according to contextual differences and represented different response patterns. Through replication of this work in chronic pain conditions, it would be possible to provide a basis for applying multimodal assessment extensively and assure the prospective benefits of using pupillary response in pain assessment. In addition, this approach could contribute to effective and pragmatic pain assessments in clinical settings.
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Introduction: The study assesses the moderated mediation effect of sense of hope on the mental health of secondary school students.

Methods: The Adult Dispositional Hope Scale (ADHS), Connor-Davidson Resilience Scale (CD-RISC), and the Symptom Check List 90 (SCL-90) were used to conduct a questionnaire survey on 1776 secondary school students.
Results: The results showed that total mental health scores of secondary school students were significantly negatively correlated with sense of hope and psychological resilience; sense of hope was significantly positively correlated with psychological resilience; sense of hope significantly and positively predicted the level of mental health of secondary school students, and psychological resilience played a mediating role in it; gender plays a moderating role in the relationship between sense of hope and psychological resilience.
Discussion: The study further revealed the mechanism of the effect of sense of hope on secondary school students’ mental health, and provided suggestions for cultivating positive psychological qualities and promoting the mental health development of secondary school students.
KEYWORDS
 secondary school students, sense of hope, psychological resilience, mental health, moderated mediation model


Introduction

Globally, the mental health of young people has been identified as a major area of health concern (Buckley et al., 2011). The China Youth Development Report, which has been published by the China Youth Research Center and the International Department of the Central Committee of the Communist Youth League, indicates that about 30 million adolescents under the age of 17 in China are being troubled by emotional problems and behavioral disorders. While, approximately half of adult mental disorders begin during adolescence (AlAzzam and Abuhammad, 2021), making these early years of life a key time at which to intervene to support good mental health, and to prevent or reduce later poor mental health outcomes. Secondary school students are in the relatively sensitive adolescent period, which is a critical period for mental development and personality building. Therefore, the effects of improving mental health awareness among young people, especially those of school age, would be important (Jessiman et al., 2022). There are many factors that affect mental health of secondary school students, and their psychological qualities and characteristics play an important role in their mental health (Pan et al., 2021).

With the development of positive psychology, more and more researchers are focusing on the impact of positive psychological qualities on mental health (Xiao et al., 2021). Sense of hope and psychological resilience, as important positive psychological qualities, can alleviate the negative effects of psychological imbalance when secondary school students are faced with stressful events and enable them to cope with their worries in school and life in a more positive way, thus playing an effective role in protecting and promoting their mental health (Nooripour et al., 2021). It has been shown that sense of hope has a predictive effect on psychological resilience and psychological health. Sense of hope influences individuals’ subjective well-being through psychological resilience, and subjective well-being are closely related with mental health (Yıldırım and Arslan, 2020). That is, individuals with high sense of hope have a more positive attitude toward the future, while stronger psychological resilience can provide individuals with more positive psychological resources when facing major life events, reduce worthless and meaningless negative emotions, improve life satisfaction (Chen and Li, 2014; Yao and Yang, 2017), and protect their mental health. Therefore, based on the perspective of positive psychology, it is important to investigate the influence and mechanism of the sense of hope on the mental health of secondary school students to cultivate their positive psychological qualities and promote their comprehensive and harmonious physical and mental development.



Literature review


Sense of hope and mental health

Sense of hope is a positive, goal-oriented, future-oriented psychological quality that includes two key elements that interact with each other: motivational thinking and path thinking (Snyder et al., 1991). Individuals’ evaluation of whether they can achieve their goals affects their emotions, and the idea of finding the right approach and working to achieve goals raises the level of sense of hope, thus reducing negative emotions and contributing to their mental health (Karataş et al., 2021). Previous studies have shown that the sense of hope plays an important role in the physical and mental health of adolescents, and that the level of sense of hope is significantly associated with mental health status (Wang, 2015; Zhou, 2017). Sense of hope can enhance an individual’s subjective well-being and mental health by mitigating the negative effects of negative information (Hu et al., 2011; Satici, 2016). Individuals with high sense of hope have a greater ability to adapt, adjust and recover from illness (Wang et al., 2019; Sabanciogullari and Yilmaz, 2021); they are more inclined to assess themselves with positive self-feedback and have more positive emotions (Snyder, 2002; Cai and Zhan, 2020); they are more inclined to choose more difficult goals and take a proactive and positive approach to deal with difficulties (Xv, 2010). Sense of hope can effectively predict life satisfaction. A 2-year longitudinal study by Marques et al. found that sense of hope can promote secondary school students’ mental health through increased life satisfaction (Marques et al., 2011). Many studies have shown that a sense of hope is a protective factor that affects the mental health of individuals when facing adversity. Therefore, exploring mental health status of secondary school students from the positive perspective of sense of hope is of great value in promoting their overall development and thus adapting to school life. Thus, one of our hypotheses is that sense of hope significantly and positively predicts the level of mental health of secondary school students.



Sense of hope and psychological resilience

From the positive psychology perspective, this study argues that psychological resilience should be a dynamic developmental process (Tusaie and Dyer, 2004), which means that psychological resilience is a dynamic psychological adaptation process that motivates individuals to fight against external stress and achieve healthy development when they face adversity or significant negative life events. The dynamical systems theory of psychological resilience emphasizes that protective factors can facilitate individuals’ acquisition and development of psychological resilience at any stage and alleviate the adverse effects generated by negative events. Sense of hope as an important protective factor of psychological resilience (Zhang et al., 2019) can protect students from negative emotions and accelerate recovery from negative emotions, thus helping them to better cope with external risks, effectively reduce the probability of emotional and behavioral problems, and better adapt to the environment (Yang et al., 2013). Studies of patients with physical and mental illnesses have shown that sense of hope is a significant positive predictor of psychological resilience (Wu et al., 2016), and that individuals with high sense of hope are more likely to develop positive emotions, increase resilience, and adjust and adapt as quickly as possible during stressful events (Tugade and Fredrickson, 2004; Lu et al., 2018).



Sense of hope, psychological resilience, and mental health

Psychological resilience, as positive psychological capital, can mitigate the negative effects of negative life events on secondary school students’ psychological distress, and adolescents with high psychological resilience have more positive ways to maintain their mental health when experiencing adversity (Yang, 2017). Students with high psychological resilience have strong willpower, are able to effectively use resources to cope with stressful events, and tend to view life events with a positive perspective, thus maintaining a positive emotional state and high levels of mental health (Bajaj et al., 2022). It has been shown that psychological resilience significantly and positively predicts mental health, and that students with high psychological resilience are less likely to have a psychological crisis in stressful or frustrating situations (Zhang, 2014). A recent study shows that in the context of COVID-19, sense of hope and psychological resilience are valid predictors of psychological stress and mental health (Nooripour et al., 2021), and that individuals can maintain a better emotional state in the presence of both, even in major stressful situations (Szczypińska et al., 2021).

Secondary school students are at an important stage of their lives. When they face academic and interpersonal problems, their ability to maintain a positive mindset, objectively assess environment, and actively find a solution to solve the problem is important for their healthy physical and mental development. Research on sense of hope and psychological resilience has focused more on the treatment and recovery of patients with physical and mental illnesses and less on the secondary school student population, and little research has been done on the effects and mechanisms of sense of hope on mental health. Therefore, one of our hypotheses is that psychological resilience positively predicts the level of mental health of secondary school students, and psychological resilience plays a mediating role in the effects of sense of hope on mental health.

The development of psychological resilience varies among individuals of different genders. It has been shown that females are more sensitive and feel more intense stress and distress when faced with stressful events, while males have more psychological resources and maintain higher level of psychological resilience (Masood et al., 2016). In the face of setbacks, stable and positive emotions help individuals maintain hope for the future and explore more problem-solving solutions. Therefore, one of our hypotheses is that gender moderates the effect of sense of hope on psychological resilience.



The current study

In summary, this study constructed a moderated mediation model to examine the mediating role of psychological resilience in the relationship between secondary school students’ sense of hope and mental health, and also tested whether the effect of sense of hope on psychological resilience is moderated by gender.




Materials and methods


Participants

Using a whole group sampling method, this survey was conducted in September 2020, and despite being during the COVID-19 pandemic, there was no outbreak in the tested cities and schools. The investigative process was approved by school leaders, teachers, and the subjects themselves. The questionnaires were distributed through mental health education classes and class meetings, and the main testers were trained and told a uniform instructional language. All subjects were required to complete questionnaires in 5–10 min, and the main testers emphasized the principles of confidentiality of results and anonymity in the actual testing process. One thousand eight hundred and seventeen questionnaires were distributed in a senior high school in Northwest China, and 1776 valid questionnaires were obtained at last. Forty-one subjects were excluded due to short answer time and missing data on the main variables. The effective rate of the questionnaire was 97.74%. Among the valid questionnaires, 718 were male students with a mean age of 17.94 years (SD = 1.32) and 1,058 were female students with a mean age of 17.77 years (SD = 1.29); 174 were only children, 1,602 were non-only children, and 769, 543, and 464 were in the first, second, and third year of high school, respectively.

The studies involving human participants were reviewed and approved by the First Affiliated Hospital of Shihezi University, Shihezi University. Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin. Written informed consent was obtained from the individual(s), and minor(s)’ legal guardian/next of kin, for the publication of any potentially identifiable images or data included in this article.



Measurements


The adult dispositional hope scale

Adult Dispositional Hope Scale, developed by Snyder et al. (1991) and translated by Ren (2006), was used to assess trait hope level. There were 12 items in ADHS, 4 of which are filler items (items 3, 5, 7, and 11) and are not interpreted, while the remaining 8 items include 2 dimensions: motivation thinking and path thinking. The 4-point Likert scale was used ranging from 1 (not at all likely) to 4 (highly likely). Scores for each item were added to obtain the dimension score, and dimension scores were summed to obtain the total score. A higher total score represented a higher level of trait hope. The Chinese version of Adult Dispositional Hope Scale is applicable to students aged 15 and above (Chen et al., 2009). The internal consistency coefficient of the entire scale in this study was 0.86, with 0.82 for path thinking dimension and 0.78 for motivation thinking dimension.



Conner-Davidson resilience scale

Conner-Davidson Resilience Scale, developed by Connor and Davidson (2003) and translated and revised by Yu and Zhang (2007), was used to assess the level of psychological resilience of individuals. There were 25 items in CD-RISC, including three dimensions: resilience, strength, and optimism. The 5-point Likert scale was used ranging from 1 (not at all) to 5 (almost always), with higher total scores indicating higher psychological resilience. The internal consistency coefficient of the entire scale in this study was 0.96, with 0.94 for resilience, 0.89 for strength, and 0.70 for optimism.



Symptom checklist 90

Developed by Derogatis (1973), Symptom Checklist 90 was used to assess an individual’s level of mental health. The 90-item scale includes 10 dimensions: somatization, obsessive-compulsiveness, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, psychoticism, and others. The 5-point Likert scale was used ranging from 1 (none) to 5 (severe), with higher scores indicating lower level of mental health. Total symptom scores >2 indicated the presence of mild symptoms. The internal consistency coefficient of the whole scale in this study was 0.98, including 0.90 for somatization, 0.89 for obsessive-compulsiveness, 0.87 for interpersonal sensitivity, 0.93 for depression, 0.91 for anxiety, 0.80 for hostility, 0.86 for phobic anxiety, 0.82 for paranoid ideation, and 0.88 for psychoticism.




Data analysis

The statistical analyses were carried out through the IBM SPSS Statistics 22 and the modeling tool PROCESS 3.0 for SPSS. IBM SPSS Statistics 22 was used to test the data for internal consistency coefficients, descriptive statistical analysis, and correlation analysis. Model 4 in PROCESS was used to test for mediating effects, Model 7 in PROCESS was used to test for mediated moderating effects, and confidence intervals were used to determine whether the mediating effects and the moderating effects were significant (Hayes, 2017).




Results


Common method bias test

Data were collected through the subject self-report method, and the use of scales to measure the same subjects is prone to common method error and variance, leading to common method bias problems. Therefore, the Harman’s single-factor test was used to assess common method bias before data analysis (Podsakoff et al., 2003). The results showed that eigenvalues of 15 unrotated factors were greater than 1, and the amount of variation explained by the first factor was 32.11%, which is less than 40% of the critical value. Accordingly, common method bias was not significant in this study. Further, a single-factor validation factor analysis was used to test all self-assessment items for common method bias, and the results showed that the model fit was poor (Tang and Wen, 2020). Thus, in this study, the results from both methods indicated that there was no serious common method bias.



Descriptives and correlations

The subjects’ sense of hope and mental health were first compared in terms of gender, grade, and whether they were only children. The results of independent samples t-test showed that sense of hope of only children (M = 20.22, SD = 4.30) was significantly higher than that of children with sibling (M = 19.11, SD = 5.13), t = 3.18, p < 0.005, while the difference in the level of mental health was not significant (t = −0.66,p > 0.005); sense of hope of male students (M = 19.64, SD = 5.36) was significantly better than that of female students (M = 18.93, SD = 4.84), t = 2.86, p < 0.005, and mental health level of male students (M = 1.26, SD = 0.37) was significantly higher than female students’ (M = 1.38, SD = 0.49), t = 5.574, p < 0.001. The results of the one-way ANOVA showed that there were no significant differences in the levels of sense of hope (F = 2.57, p = 0.07) and mental health (F = 0.996, p = 0.501) in different grades.

Correlation analysis of the three variables of sense of hope, psychological resilience, and mental health showed (See Table 1) that sense of hope and psychological resilience were significantly and positively correlated (r = 0.582, p < 0.01), and both were also significantly and negatively correlated with the total mental health score (r = −0.203, p < 0.01; r = −0.255, p < 0.01), i.e., both sense of hope and psychological resilience positively correlated with the level of mental health (higher total mental health score represents lower level of mental health). The correlation coefficients between any two of the three variables were less than 0.8, indicating that there was a low to moderate correlation between the variables and there is no covariance (Cohen et al., 2009).



TABLE 1 Descriptive analysis and correlation coefficients of the study variables.
[image: A correlation matrix for eight psychological variables, showing means and standard deviations. Significant positive correlations are noted between most variables, such as path thinking and sense of hope (0.940), while mental health has negative correlations, notably with motivation thinking (-0.257). Sample size is 1776. Correlations are significant at the 0.01 level.]



Mediating effect analysis

The mediating effect of psychological resilience between sense of hope and mental health was analyzed using the Model 4 in the PROCESS program developed by Hayes (2017). The results (see Table 2) showed that sense of hope was a significant negative predictor of total mental health scores (β = −0.203, t = −8.684, p < 0.001), i.e., sense of hope positively predicted the level of mental health of secondary school students. When the mediating variable psychological resilience was added, sense of hope had a significantly negative effect on total mental health scores (β = −0.083, t = −2.927, p < 0.01) and psychological resilience significantly and negatively predicted total mental health scores (β = −0.206, t = −7.292, p < 0.001).



TABLE 2 The mediating effect of the psychological resilience on the relationship between sense of hope and mental health.
[image: A regression table with results for three equations regarding mental health and psychological resilience. Each equation includes predictor variables: "Only children," "Grade," "Sense of hope," and for the last equation, "Psychological resilience." The table provides values for R, R-squared, F(df), beta coefficients, and t-statistics. Statistical significance at different levels is indicated by asterisks. The table notes standardization and rounding of values at three decimal places.]

In order to validate the significance of the mediating effect, non-parametric Bootstrap method was also used (repeat sampling 5,000 times). As shown in Table 3, the results showed that the 95% confidence interval corresponding to each path did not contain 0, indicating that the total effect, direct effect, and indirect effect were statistically significant (p < 0.05). Thus, the mediating effect of the psychological resilience on the relationship between sense of hope and total score of mental health was statistically significant. The mediation effect value was −0.011, accounting for 61.11% of the total effect.



TABLE 3 Total effect, direct effect, and mediating effect.
[image: Table showing effects with four columns: Effect value, Boot SE, 95% CI, and Effect size. Total effect: -0.018, 0.002, [-0.022, -0.014]; Direct effect: -0.007, 0.002, [-0.011, -0.003], 38.89%; Mediating effect: -0.011, 0.001, [-0.013, -0.008], 61.11%. Variables are standardized.]



Moderated mediation effect analysis

The moderated mediation model (see Figure 1) was tested using the Model 7 in the PROCESS program, controlling for only child and grade. The results (see Table 4) indicated that gender × sense of hope was a significant predictor of total mental health scores when gender was placed into the model (β = 0.1291, t = 2.040, p < 0.005), suggesting that gender can play a moderating role in the direct prediction of sense of hope on psychological resilience. A further simple slope analysis of the moderating effect of gender (see Figure 2) showed that the positive predictive effect of sense of hope on psychological resilience was more significant in the female group (β = 2.257, t = 23.492, p < 0.001) compared to the male group (β = 1.966, t = 18.675, p < 0.001), indicating that the effect of sense of hope on psychological resilience in females was greater.

[image: Path diagram illustrating the relationships between various factors. "Sense of hope" influences "Psychological resilience" with a positive coefficient of 0.579. "Psychological resilience" affects "Mental health" positively with a coefficient of 0.039 and negatively with -0.206 from "Sense of hope." "Gender" negatively impacts "Sense of hope" and "Mental health" with coefficients of -0.106 and -0.083, respectively. The interaction of "Gender" and "Sense of hope" is also considered.]

FIGURE 1
 Moderated mediation model.




TABLE 4 The moderating effect of the gender on the mediating effect.
[image: Regression analysis table with two equations for mental health, totaling 1,776 participants. The first has an \( R \) of 0.593, \( R^2 \) of 0.352, and F-value of 192.195 with variables: only children, grade, sense of hope, gender, and sense of hope × gender. Significant predictors include sense of hope (\( \beta = 0.579 \), \( t = 29.968 \)) and gender (\( \beta = -0.106 \), \( t = -5.525 \)). The second equation for total score has an \( R \) of 0.264, \( R^2 \) of 0.070, and F-value of 33.195, with significant predictors including sense of hope and psychological resilience. Significance levels are noted.]

[image: Line graph showing psychological resilience scores on the y-axis against sense of hope on the x-axis. The solid line for males and dashed line for females both indicate that higher sense of hope correlates with increased psychological resilience. Males consistently score higher than females.]

FIGURE 2
 The moderating effect of the gender on the relationship between sense of hope and psychological resilience.





Discussion

In this study, a moderated mediation model was developed to examine the underlying mechanisms of the effect of sense of hope on secondary school students’ mental health, and the mediating role of psychological resilience and the moderating role of gender were also discussed. The results indicated that sense of hope positively predicted secondary school students’ mental health through psychological resilience, and gender played a moderating role in the relationship between sense of hope and psychological resilience.


The relationship between sense of hope and secondary school students’ mental health and psychological resilience

This study found that sense of hope was significantly and positively related to psychological resilience and mental health level; sense of hope significantly and positively predicted psychological resilience and mental health level, i.e., secondary school students with higher sense of hope had higher psychological resilience and higher mental health level, which was consistent with the results of existing studies (Wu et al., 2016; Lu et al., 2018). Trait hope is a moderator of depression and negative life events and is a protective factor against suicide (Griggs, 2017). Students with high sense of hope have clearer perceptions of goals, more positive attitudes toward the future and more strategies to solve difficulties in real life (Yıldırım and Arslan, 2020). They are good at finding and integrating available resources to combat external pressure with a more positive attitude, overcoming difficulties, solving problems, and finally achieving their goals (Tugade and Fredrickson, 2004). It encourages students to look to the future with a more positive outlook, to relieve from stressful events faster, and to pursue a healthy psychological state (Wang and Wang, 2016).



The mediating effect of psychological resilience

Sense of hope significantly and positively predicted secondary school students’ psychological resilience and mental health, and a further mediating effect test revealed that psychological resilience plays a mediating role between the sense of hope and mental health. Based on hope theory, as a positive personal trait, sense of hope promotes secondary school students to think positively about more possibilities when they face adversities and stressful events (Toma et al., 2022), inspires them to keep accumulating knowledge and experience that are conducive to achieving their goals, and at the same time helps them to strengthen their confidence in overcoming difficulties and build up their expectations for a better future (Geiger et al., 2021). High hope traits help secondary school students to expand the cognitive scope, develop positive self-assessment and responses (Ling et al., 2020), and provide secondary school students with additional psychological resources that further contribute to their psychological resilience. Sense of hope, as a protective factor of psychological resilience (Zhang et al., 2019), can help secondary school students better cope with stressful events, alleviate the resulting negative effects, improve their resilience, effectively reduce the probability of emotional and behavioral problems among secondary school students, and further promote their mental health development.



The moderating role of gender in the relationship between sense of hope and psychological resilience

The present study also confirmed the moderating role of gender between sense of hope and psychological resilience in secondary school students, with sense of hope having a greater effect on psychological resilience in females. Previous research has shown that females tend to engage in contemplative responses and encode negative information more deeply, making it difficult for them to withdraw from negative events (Hilt et al., 2010). Females are less psychologically resilient than males, but they are more relationship-oriented and can get more companionship and emotional support from their peers and teachers in addition to their parents (Zhang et al., 2022). Based on the expansion and construction theory of positive emotions (Fredrickson, 2001), sense of hope can help females reduce negative emotional distress by constructing psychological resources that give them more confidence to believe in the future. High sense of hope can also shift their attention in the face of negative events (Kaleta and Mróz, 2020), so as to discover specific and clear, flexible, and feasible problem-solving strategies (Snyder et al., 1991).



Limitations and future studies

This study examined the relationship between sense of hope and mental health of secondary school students, as well as the mediating role of psychological resilience and the moderating role of gender, which have positive implications for exploring the factors affecting mental health of secondary school students and the ways to regulate the level of mental health. However, there are certain shortcomings in this study, and future studies can be further improved.

First, this study is a cross-sectional study, which lacks continuity to determine the causal relationship between variables, and future studies can further adopt longitudinal studies or cross-lagged research methods to explore the causal relationship among the three variables. Second, the study used questionnaires to study the relationship between the variables, and the ecological effect was not strong. Future studies can combine experimental and interview methods to explore in depth the relationship between sense of hope, psychological resilience, and mental health in real situations.




Conclusion

	1. Sense of hope and psychological resilience were all significantly and positively correlated with the level of mental health of secondary school students.
	2. Sense of hope and psychological resilience positively predicted the level of mental health of secondary school students, and psychological resilience played a mediating role in the effect of sense of hope on mental health.
	3. Gender plays a moderating role in the relationship between sense of hope and psychological resilience.
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Aging is a complex process associated with an impairment in functional capacity and low health-related quality of life (HRQoL) due to a high frequency of chronic diseases in the elderly population. Regular physical activity (PA) may limit some physiological effects of sedentary lifestyle and increase life expectancy. An observational was conducted to measure the HRQoL among older adults living in the community, by comparing a convenience sample of elderly females practicing a structured program of PA from 2 to 3 times per week in 60-min sessions (i.e., active females, AFs) to a sample of participants adopting lifestyle behaviors expending little energy (i.e., sedentary females, SFs). A validated questionnaire (the RAND 36-item) was used as outcome measure. All participants were assessed in terms of cognitive status (Montreal Cognitive Assessment, MoCA) to exclude mild cognitive impairment, divided attention/executive functioning (Trail Making Test, Stroop Test) and psychopathological dimensions of anxiety (Geriatric Anxiety Inventory, GAI), and depression (Geriatric Depression Scale, GDS). Non-parametric analysis revealed that AFs and SFs differed significantly in the RAND Energy/Fatigue (E/F), Emotional Wellbeing (EW), and Social Functioning (SoF), that was however influenced by education level. Moreover, E/F and EW were negatively associated to anxiety and depression, while SoF was influenced by divided attention. PA results in a healthful behavior for combating feelings of fatigue and low energy as well as emotional distress that can affect health status perception in older women.
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1. Introduction

The world population is getting older and the percentage of elderly people above 65 years will be approximately 16% in 2050 (i.e., one in 6 people; United Nations, 2022). However, this increasing trend inevitably leads to considerable social and economic impact. As the population continues to age with a parallel decline in fertility rates, regular physical activity (PA) is considered a relevant healthy behavior that can counteract physiological decline in the elderly alongside balanced diet and social engagement (Cammisuli et al., 2022). Regular PA of moderate intensity has been recognized as a significant beneficial factor for health, reducing the risk of heart disease, stroke, hypertension, type 2 diabetes, colon cancer, breast cancer, osteoporosis, and even depression and anxiety (Grande et al., 2019; Cunningham et al., 2020). In addition, PA positively affects neuronal functions, since it promotes neurotrophic factor production and synaptic plasticity as well as decreasing brain inflammation and oxidative stress (Scarfò et al., 2002a). However, a large part of the population is low-active or sedentary, engaging in levels of PA insufficient for health gain. Recently, systematic reviews with meta-analysis has shown that PA reduces the risk of early mortality (Grande et al., 2019) and may prevent falls (Sherrington et al., 2020) in the elderly.

PA is defined as any body movement produced by skeletal muscle resulting in a defined quantity of energy expenditure (Langhammer et al., 2018). PA is essential for healthy aging. According to the recommendations from the World Health Organization (2010), adults aged 65 and older should perform at least 150 min per week of moderate intensity activity (e.g., brisk walking) or 75 min a week of vigorous intensity activity (e.g., hiking, jogging, or running). It has been recommended that a program of regular exercise including cardiorespiratory, resistance, flexibility, and neuromotor training can improve physical fitness and is essential for health status vitality in most adults (Garber et al., 2011; Rivera-Torres et al., 2019). Different exercise interventions can improve functional capacity in frail subjects like older adults. Particularly, multicomponent exercise programs involving strength, endurance, balance and flexibility activities may be more effective especially when undertaken regularly (Losa-Reyna et al., 2019). For optimal effects, older adults have to adhere to structured exercise programs near the maximum capacity to stimulate body systems and induce improvements in physiological parameters, such as the VO2max and muscular strength (Langhammer et al., 2018). A previous meta-analysis (Daskalopoulou et al., 2017) showed that a diminished risk of functional limitation and disability is observed in older people attending regular physical exercise. It is also well-established that lifestyles including PA in the elderly contribute to better executive functioning, as higher level cognitive processes that are fundamental in targeting goals, effortful behavior and environment adaptation (Corbo and Casagrande, 2022). Elderly people preserve some cognitive skills (e.g., language and crystallized intelligence as knowledge of general facts) while other cognitive processes like executive functions deteriorate and interfere with daily routines (Casagrande et al., 2021). To counteract this trend, PA programs are well-established strategies for improving working memory, cognitive flexibility, and inhibitory control within the realm of executive functions in cognitively healthy older adults, as recently reported in a systematic review with meta-analysis of randomized controlled trials (Xiong et al., 2021).

Older adults are among the most physically inactive part of the society. Aging is a multifactorial irreversible process both associated with neuromuscular functions decline and health-related quality of life (HrQoL) decrement. The HrQoL relates specifically to a person’s health and refers to a measure of a person’s functioning, wellbeing and general health perception in each of the three domains: physical, psychological and social (Apolone and Mosconi, 1998). Functional mobility supported by PA programs and cognitive vitality are among the pivotal factors for independence in everyday life of elderly people (Demnitz et al., 2018). Measures of HrQoL are commonly used to determine the effect of medical treatments or to conduct community-based surveys, to compare different clinical populations and assess needs of older adults as potential beneficiaries of public health interventions (Walters et al., 2001). An Italian survey has recently confirmed that higher prevalence of health status negative perception is associated with older age and this negative impression is more frequent in women than in man (Giacomozzi et al., 2020). Moreover, self-report health is associated with poor mental health and in recent years a growing body of evidence has reported the relation between negative aging perception and anxiety/depression (Freeman et al., 2016).

Literature shows a paucity of research about PA benefits for psychological wellbeing in elderly females, given that women are usually less engaged than men in practicing regular exercise (cf., Pruneti et al., 2019). Moreover, there is an urgent need for global policy on physical inactivity, since one in four adults are insufficiently active with higher rates in women than men (World Health Organization, 2018). Thus, more investigation in this area can inform the direction of future intervention programs. In fact, PA is widely recognized as relevant for supporting healthy aging in different ways, specifically as a key enabler of social participation, personal autonomy, dignity, and greater psychological wellbeing and quality of life (World Health Organization, 2018). After the development of “ACTIVE,” a technical toolkit created to support countries in increasing PA levels and providing a roadmap for improving health and wellbeing according to the Global Action Plan 2018–2030, the WHO commissioned a scoping review (Taylor et al., 2021) to assess the available volume of evidence in this area and inform the direction of further research. As a result, this review found that only few studies have targeted outcomes of social functioning as well as wellbeing/quality of life in relation to PA in the elderly.

PA is a key element of the “Healthy Aging” defined as the “process of developing and maintaining the functional ability that enables wellbeing in older age” (World Health Organization, 2019).1 In fact, maintaining healthy behaviors throughout life, particularly regular PA, contribute to reducing the risk of chronic diseases, improving motor skills and mental abilities and delaying caretakers’ dependency. To date, research on HrQoL and PA has rarely investigated how this relationship differ in relation to physical exercise levels in older women. In the light of this assumption, we hypothesize that older women practicing PA regularly have a better perception of health status and show increased mental abilities than sedentary peers. The present study aimed at verifying differences in health-related quality of life (HrQoL) perception as a key dimension of psychological wellbeing of elderly people and in frontal domains efficiency, by comparing a group of active versus sedentary community-dwelling older women. Particularly, we expect that active females better perceive specific aspects of their health status, and show improved executive functioning than sedentary females.



2. Method


2.1. Participants

A total of 25 elderly females (mean age, 74.04 ± 3.84) constituted the sample of the study. Inclusion criteria encompassed the following ones: age ≥ 65 years; absence of motor impairment able to prevent physical exercise. Participants were excluded if they report neurological or psychiatric diseases not compatible with PA or medical illnesses that may get worse by physical exercise and if they report established cognitive difficulties that make them unable to reply to neuropsychological tests and complete psychological questionnaires or present with visual impairment. A convenience sample of community-dwelling older females was recruited in the city of Lucca (Tuscany, Italy). The sample was then divided into two groups, according to PA level: active females (AFs) (n = 15) following a structured multidimensional protocol (SMP) for elderly people at the community gym (2–3 times a week in 60-min sessions), and sedentary females (SFs) (n = 10) only characterized by little expenditure of physical effort during routinely activities of daily living at home and not involving in the SMP proposed by the community gym. Participation in the study was voluntary and individuals were able to withdraw at any point without providing a reason. All participants signed the informed consent before starting the evaluation and the research was conducted under the principles of the Declaration of Helsinki. The study was approved by the Bioethical Committee of Pisa.



2.2. SMP of PA in the AF group

The AFs group had been participating the SMP of PA at the community gym for 6 months. Each 60-min training session of PA was divided into six parts: (1) a 10-min warm-up, with walking and mobility exercises of the neck, wrist, scapulohumeral, spine, hip and ankle joints; (2) a 10-min play-coordination part, consisting of exercises with the ball which include relay races, slalom, bowling, and basket shooting; (3) a static and/or dynamic stretching of the main muscle groups/chains; (4) a central part lasting about 20 min with balance exercises, motor control, muscle strengthening with the help of the back, dumbbells and TRX (this part includes functional and multi-joint exercises such as squats, horizontal pull-ups, vertical and horizontal thrusts, back lunges, hip extensor exercises, and quadriceps strengthening exercises); (5) an intermittent aerobic exercise using the Step, a simplified version of Jumping Jacks, or brisk walking movements alternating with slow walking for about 10 min; (6) relaxation exercises through the use of postures and breathing for about 10 min.



2.3. Assessment


2.3.1. Health-related quality of life evaluation

The RAND 36-item Health Survey 1.0 (Hays et al., 1993) is a multi-purpose tool designed to detect adults’ perceptions about their own health. It consists of 36 items identical to the MOS SF-36 described in Ware and Sherbourne (1992). They were adapted from longer instruments involved in the Medical Outcomes Study (MOS) (Hays and Shapiro, 1992). It encompasses eight health dimensions: Physical Functioning (PF); Bodily Pain (BP); Role limitations due to physical health problems (RP); Role limitations due to emotional problems (RE); Emotional wellbeing (EW); Social Functioning (SoF); Energy/Fatigue (E/F); General Health perception (GH). The survey also includes a single item providing an indication of perceived change in health (HC). The RAND-36 takes about 7–10 min to self-administer. The most important effort to produce equivalent translations for use across linguistic groups of the RAND-36 (aka the SF-36) was the International Quality of Life Assessment (IQOLA) study (Aaronson et al., 1992). Each domain is scaled from 0 to 100, with higher scores indicating satisfaction in perceived HrQoL. An IQOLA project investigation on SF-36 has confirmed the internal consistency reliability of dimensions (from 0.68 to 0.94; Alonso et al., 2004). General practitioners services support the construct validity of this instrument for the over −65 s (Lyons et al., 1994; Walters et al., 2001).



2.3.2. Psychological measures

The levels of anxiety and depression experienced by the patients were assessed by the Geriatric Anxiety Inventory (GAI; Ferrari et al., 2017) and by the Geriatric Depression Scale (GDS; Yesavage et al., 1982), respectively. The GAI consists of 20 items, is self-administered and takes a short compilation time of about 5 min. It specifically evaluates anxiety in the elderly, including potential somatic symptoms experienced by older adults pertaining to how the individual felt in the past week. The Italian validation (Ferrari et al., 2017) confirmed a good reliability, with a Cronbach’s alpha of 0.77. The cut-off to identify anxiety symptoms is fixed at 8/9 points in the non-clinical population. The GDS represents the most specific psychodiagnostic test built on the characteristics of depression in old age. The instrument has been extensively used in community, acute care and long-term care settings. It is a self-report scale developed in 30 items in the original version. The computed value of the alpha coefficient in the original study was 0.94, suggesting a high degree of internal consistency for the GDS. The cut-offs for normal status, mild depression and severe depression occur at 0–9 points, 10–19 points, and 20–30 points, respectively.



2.3.3. Global screening measure

MoCA (Nasreddine et al., 2005). It is a neuropsychological test used as a screening tool for cognitive deterioration, particularly sensitive in the case of Mild Cognitive Impairment. It consists of 12 sub-tasks including: verbal memory (assessed by the delayed recall of five nouns); visual constructive skills (assessed by a clock-drawing task and a copy of a cube); executive functions (assessed by a brief version of the Trail Making Test, a phonemic fluency task, and a verbal abstraction task); attention, concentration, and working memory (assessed by means of a sustained attention task, a serial subtraction task, a forward and backward span tasks for digits); language (assessed by a naming task of low familiarity animals, repetition of two syntactically complex sentences and the abovementioned phonemic fluency task); temporal and spatial orientation (year, month, day of the week, exact date, place, location). In the original study, test/retest reliability was high (r = 0.92, p < 0.001) and internal consistency was good (Cronbach’s alpha = 0.83). The maximum total score is 30 points. Raw scores were transformed into correct scores for age and education for total score and sub-scores of visual constructive skills, executive functions, language and orientation and also for gender in relation to attention, concentration and working memory. A correct score ≤ 15.5 constitutes the pathological cut-off calculated for the Italian calibration (Santangelo et al., 2015) that was adopted for the present study.



2.3.4. Attention and executive measures

The Stroop test is a neuropsychological tool widely used to assess selective attention, cognitive flexibility and sensitivity to interference related to frontal lobe efficiency. The test consists of three trials. In the first trial, the subject is required to read three lists of color names (i.e., green, red, blue) in a random order as fast as he/she can. In the second trial, the subject is required to read three lists of colored dots (i.e., green, red, blue) in a random order as fast as he/she can. In the third trial, the subject is required to read three lists of words written in a different color (e.g., the word “RED” written in blue ink) in all possible combinations and in a random order. In this incongruent condition, the examinee is required to name the color of the ink instead of reading the word. The average execution time in seconds of each subtest is 14.9, 20.7, and 40.8 s, respectively. The last trial measures sensitivity to interference (i.e., the ability to inhibit an automatic response). The test returns two scores: sensitivity to interference related to the time spent in completing the trials (i.e., Interference/Time) and sensitivity to interference related to committed errors (i.e., Interference/Errors). Raw scores (i.e., performances in seconds) were transformed into correct scores for age and education. The test has good psychometric properties (Brugnolo et al., 2016). Normative data for the Italian population were also provided by Caffarra et al. (2002) on a shortened version of the test developed by Venneri et al. (1993), which is widely used in the assessment of patients with dementia. Correct scores ≥4.25 and ≥ 36.92 constitute the pathological cut-offs for Interference/Error and Interference/Time, respectively.

The Trail Making Test (TMT) is used to assess visual processing speed and divided attention/attention shifting. The test is composed of two separate tasks (i.e., A and B). In Part A, the examinee is required to connect 25 numbered circles by a pen with a direct line according to the ascending order of numbers (i.e., 1–2–3, and so on). Time needed to complete Part A (in seconds) is considered a measure of visual processing speed. In Part B, the examinee is required to connect numbered and lettered circles respecting the alternating sequence of numbers and letters, that is the alphabetical and numerical series in progressive order (i.e., 1-A, 2-B, 3-C, and so on). Time needed to complete Part B (in seconds) is considered a measure of divided attention. TMT B-A score (in seconds) is considered the pure measure of divided attention net of visual processing speed. This derived score is usually used to remove the speed component from the performance on the test, providing a refined estimation of executive efficiency related to prefrontal activation (Arbuthnott and Frank, 2000). Basic scores and derived TMT B-A score showed a good test–retest reliability (Part A, r = 0.80; Part B, r = 0.81, Part B-A, r = 0.70). The raw scores of Part A (i.e., TMT-A score), Part B (i.e., TMT-B score) and TMT B-A are converted into correct scores for age and education. Scores equal or greater than 127 s. for Part A, 294 s. for Part B and 163 s. for B-A are considered pathological. The calibration of the test used for this study (Siciliano et al., 2019) contemplates norms for older adults (age-ranges: 60–69, 70–79, 80–89).

The Visual Search Test evaluates selective attention and consists of 3 different arrays of numbers. The examinee has to cross out the target numbers which are one for the first matrix (number 5), two for the second matrix (number 2 and number 6), and three for the third matrix (number 1, number 4 and number 9). The target stimuli are 10 in the first matrix, 20 in the second matrix and 30 in the third matrix. The first line of each matrix serves as an example and is filled by the examiner. The second line acts as a run-in and is filled by the examinee. The compilation time is recorded by means of the stopwatch. The stimuli crossed out within 45 s of time for each matrix are counted. Errors should not be corrected. The administration time is approximately 5 min. Psychometric properties are reported in Spinnler and Tognoni’s (1987) review of Italian neuropsychological tests.




2.4. Statistical analysis

A single-center observational study was performed. The normality of the collected data was tested by the Shapiro–Wilk. In order to control for potential influence of socio-demographic parameters, global cognitive status and psychological variables on health status perception, we first compared the two groups. To this end, independent samples T-tests were used for normally distributed data and Mann–Whitney U-tests were used for non-Gaussian distributions.

A non-parametric analysis (i.e., the Mann–Whitney U-test, Bonferroni corrected) was then applied to compare groups’ performances on HrQoL and neuropsychological measures. A Spearman-Rank correlation was used to further investigate the association between HrQoL dimensions and neuropsychological and clinical variables, too. All analyses were run by the Statistical Package for the Social Sciences (SPSS) software for Windows (SPSS, version 23.0; SPSS, Inc., Chicago, IL).




3. Results

Results of the comparison between groups were shown in Table 1. Variables were expressed as median values except for age, MoCA total score, GDS and GAI expressed as mean ± standard deviation.



TABLE 1 Results of the comparison between groups.
[image: Table comparing AF and SF groups across various assessments, including MoCA scores and RAND scales. Key differences: Education (AF: 13.00, SF: 6.50, p = 0.019), RAND Energy/Fatigue (p = 0.019), RAND Emotional/Wellbeing (p = 0.023), and RAND Social Functioning (p = 0.014). Significant p-values are bolded. MoCA: Montreal Cognitive Assessment; GDS: Geriatric Depression Scale.]

The groups were matched according to age (t = 0.354, gl = 23, p = 0.726), level of depression (t = −1.126, gl = 23, p = 0.272), anxiety (t = −0.229, gl = 23, p = 0.821), and global cognition (t = 0.148, gl = 22, p = 0.883), but not in terms of education (U = 33.000, Z = −2.368, p = 0.019).

No significant comparisons on attention and executive measures were revealed between groups. Conversely, AFs showed a greater health status perception in terms of RAND E/F (p = 0.19, η2 = 0.23), EW (p = 0.023, η2 = 0.21), and SoF (p = 0.014, η2 = 0.26) than SFs. However, education was positively associated with SoF (rho = 0.508, p < 0.01). No other significant correlations were found between education and the other RAND dimensions.

The RAND E/F and EW sub-scores were negatively associated with the GAI scores (rho = −0.464 and rho = −0.474, respectively) (p < 0.05). The RAND EW, RP, and RE sub-scores were negatively associated with the GDS scores (rho = −0.435, rho = −0.582, and rho = −0.400, respectively) (p < 0.05), too. The RAND SoF was positively associated with the TMT B-A scores (rho = 0.501, p < 0.05), the RAND RP was positively associated with TMT Part B scores (rho = 0,450, p < 0.05), and RAND HC was positively associated with TMT B-A scores (rho = 0,521, p < 0.01). No other significant correlation was found between the RAND sub-scores and neuropsychological measures (Table 2).



TABLE 2 Spearman’s rho coefficients between RAND dimensions and psychological and neuropsychological measures.
[image: Table displaying correlation values between various RAND measures and psychological tests: GDS, GAI, Stroop Interference (Time and Error), and TMT (Parts A, B, B-A). Significant correlations are marked with asterisks. RAND measures include: PF, BP, RP, RE, EW, SoF, E/F, GH, and HC.]



4. Discussion

This informative brief report focused on filling information gap presented in literature regarding HrQoL perception in active and sedentary older women living in the community. Our hypothesis was partially corroborated by the study results reporting that AFs practicing a SMP of PA (i.e., 60-min sessions for 2/3 times a week) better judge their health status for specific aspects, such as perceived levels of physical/mental energy (RAND E/F) and emotional wellbeing (EW) than SFs not involved in any structured PA, although the effect size was quite low. The association between education and RAND SoF prevent us to directly conclude in favor of a third significant difference among groups, given that the former variable somehow influences the latter variable in the AFs group presenting a higher level of schooling. Conversely, our hypothesis was disconfirmed by the results whit regard to attention and executive measures that were not higher in the AFs group than SFs group.

In more detail, findings on RAND E/F corroborate that physical health declines steeply with age, especially in SFs. Fatigability represents a valid measure of PA-related energy expenditure in older adults (Buchowski et al., 2013). Fatigue is one of the most common reported symptoms in primary care settings by older adults experienced as distressing and as a limit for social participation (Egerton et al., 2016). Health perception in older adults is substantially influenced by physical feelings of fatigue (Vetrovsky et al., 2021) that are reduced in those practicing PA.

Further, research has pointed out that engagement in structured PA protocols can improve some aspects of psychological wellbeing (RAND EW), such as mood and self-perception in the elderly (Fox et al., 2007). Additionally, RAND EW was negatively associated with anxiety (GAI scores) and depression levels (GDS scores), as expected (Maldonado Briegas et al., 2020). In this regard, it is well known that depressive states and any other psychological alteration like anxious symptoms are associated with worse metabolic profile that negatively reflects on health status way of viewing, so PA becomes fundamental in preventing psychiatric disorders (Scarfò et al., 2022b), too. Moreover, lower depression levels (GDS scores) correspond to minor limitations due to emotional (RAND RE) or physical problems (RAND RP), as expected, given the widely accepted capacity of physical exercise in exerting positive effects on mood for older adults (Miller et al., 2019).

Lastly, HrQoL – in terms of social functioning (RAND SoF) and especially as globally perceived in the last year (RAND HC) – was positively correlated to divided attention (TMT B-A), that can be defined as the neurocognitive ability to simultaneously attend to more than one task. This ability is crucial for a number of everyday duties, such as walking or driving which are fundamental for older adults to maintain their independence from caregivers (Fraser and Bherer, 2013). Further, a diminished divided attention in the elderly may be due to physical problems (RAND RP).

The absence of any effects of PA on attention and executive measures in the AFs could be explained by some methodological restraints of our report, such as the absence of a probabilistic sampling with low size as well as study design. The impact of structured PA programs on frontal domains efficiency should be investigated by randomized intervention trials with follow-ups for testing maintenance effects. However, our observational study was useful in starting to probe HrQoL in active and sedentary older females. We would like to stress that a comparison with a group of males would also clarify which health dimensions may benefit most from PA in relation to gender. With regard to the assessment, a larger neuropsychological tests battery including the evaluation of the memory system should be also used in future investigations, in order to evaluate a key dimension of cognitive decline in the elderly. Another limitation of our investigation is represented by the fact that we did not use any instrument to detect comorbidity (e.g., the Cumulative Illness Rating Scale, CIRS) able to quantify health-related problems in the geriatric population. In our opinion, future studies should include clinical variables (e.g., BMI) and motor performances (e.g., Time Up and Go Tests, 6-min walking test, 10-m walking test, etc.) as well as measures for assessing how close a diet is to a healthy nutrition (e.g., the Mediterranean Adequacy Index of Italian diets; Alberti-Fidanza and Fidanza, 2004), and questionnaires evaluating activity engagement in old age and cognitive reserve (e.g., The Cognitive Reserve Questionnaire, CRQq; Nucci et al., 2012), with the final aim of evaluating other relevant variables that may influence health status perception beyond PA protocol attendance in cognitively healthy older women.



5. Conclusion

According to the last WHO guidelines on physical activity and sedentary behavior (World Health Organization, 2020a,b), our study documented that engaging in a multicomponent structured program of PA 2/3 times per week in 60-min sessions targeting functional balance, cardiorespiratory fitness and muscle strength promotes the maintenance of physical/mental energy with reduced fatigue levels and emotional wellbeing, with positive implications for health status perception in elderly females. That is also strongly related to decreased anxiety whereas depression seems to be further influenced by females’ perception limitations due to emotional and physical problems of the elderly. Finally, self-perception of social functioning and especially perceived health changes call into question the cognitive ability of attentional shifting, as a core domain regulating dual-task performances of relevant daily living activities in older people for their independence, that can be affected by limitations due to psychical problems.



Data availability statement

The datasets presented in this article are not readily available because the dataset is restricted to the authors’ usage. Requests to access the datasets should be directed to ferdinando.franzoni@unipi.it.



Ethics statement

The studies involving human participants were reviewed and approved by the Bioethical Committee of Pisa. The patients/participants provided their written informed consent to participate in this study.



Author contributions

DC and FF: methodology and writing-original draft preparation. DC, FF, and JF: data curation. GS and JF: writing-review and editing. GC: visualization, supervision, and project administration. All authors contributed to the article and approved the submitted version.



Funding

This research received funding from the Italian Ministry of Health.



Acknowledgments

We gratefully acknowledge Adamo Fiori for his special contribution that aided the efforts of the authors.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Footnotes

1   https://www.who.int/docs/default-source/documents/decade-of-health-ageing/decade-healthy-ageing-update-march-2019.pdf?sfvrsn=5a6d0e5c_2#:~:text=Healthy%20Ageing%20is%20the%20process,enables%20wellbeing%20in%20older%20age



References
	 Aaronson, N. K., Acquadro, C., Alonso, J., Apolone, G., Bucquet, D., Bullinger, M., et al. (1992). International quality of life assessment (IQOLA) project. Qual. Life Res. 1, 349–351. doi: 10.1007/BF00434949
	 Alberti-Fidanza, A., and Fidanza, F. (2004). Mediterranean adequacy index of Italian diets. Public Health Nutr. 7, 937–941. doi: 10.1079/PHN2004557 
	 Alonso, J., Ferrer, M., Gandek, B., Ware, J. E., Aaronson, N. K., Mosconi, P., et al. (2004). Health-related quality of life associated with chronic conditions in eight countries: Results from the international quality of life assessment (IQOLA) project. Qual. Life Res. 13, 283–298. doi: 10.1023/B:QURE.0000018472.46236.05
	 Apolone, G., and Mosconi, P. (1998). Review of the concept of quality of life assessment and discussion of the present trend in clinical research. Nephrol. Dial. Transplant. 13, 65–69. doi: 10.1093/ndt/13.suppl_1.65 
	 Arbuthnott, K., and Frank, J. (2000). Trail making test, part B as a measure of executive control: Validation using a set-switching paradigm. J. Clin. Exp. Neuropsychol. 22, 518–528. doi: 10.1076/1380-3395(200008)22:4;1-0;FT518 
	 Brugnolo, A., De Carli, F., Accardo, J., Amore, M., Bosia, L. E., Bruzzaniti, C., et al. (2016). An updated Italian normative dataset for the Stroop color word test (SCWT). Neurol. Sci. 37, 365–372. doi: 10.1007/s10072-015-2428-2 
	 Buchowski, M. S., Simmons, S. F., Whitaker, L. E., Powers, J., Beuscher, L., Choi, L., et al. (2013). Fatigability as a function of physical activity energy expenditure in older adults. Age 35, 179–187. doi: 10.1007/s11357-011-9338-x 
	 Caffarra, P., Vezzadini, G., Dieci, F., Zonato, F., and Venneri, A. (2002). Una versione abbreviata del test di Stroop: dati normativi nella popolazione italiana. Riv. Neurol. 12, 111–115.
	 Cammisuli, D. M., Franzoni, F., Scarfò, G., Fusi, J., Gesi, M., Bonuccelli, U., et al. (2022). What does the brain have to keep working at its best? Resilience mechanisms such as antioxidants and brain/cognitive Reserve for Counteracting Alzheimer’s disease degeneration. Biology 11:650. doi: 10.3390/biology11050650 
	 Casagrande, M., Agostini, F., Favieri, F., Forte, G., Giovannoli, J., Guarino, A., et al. (2021). Age-related changes in hemispherical specialization for attentional networks. Brain Sci. 11:1115. doi: 10.3390/brainsci11091115 
	 Corbo, I., and Casagrande, M. (2022). Higher-level executive in healthy elderly and mild cognitive impairment: A systematic review (2022). J. Clin. Med. 11:1204. doi: 10.3390/jcm11051204
	 Cunningham, C., O'Sullivan, R., Caserotti, P., and Tully, M. A. (2020). Consequences of physical inactivity in older adults: A systematic review of reviews and meta-analyses. Scand. J. Med. Sci. Sports 30, 816–827. doi: 10.1111/sms.13616 
	 Daskalopoulou, C., Stubbs, B., Kralj, C., Koukounari, A., Prince, M., and Prina, A. M. (2017). Physical activity and healthy ageing: A systematic review and meta-analysis of longitudinal cohort studies. Ageing Res. Rev. 38, 6–17. doi: 10.1016/j.arr.2017.06.003 
	 Demnitz, N., Hogan, D. B., Dawes, H., Johansen-Berg, H., Ebmeier, K. P., Poulin, M. J., et al. (2018). Cognition and mobility show a global association in middle-and late-adulthood: Analyses from the Canadian longitudinal study on aging. Gait Posture 64, 238–243. doi: 10.1016/j.gaitpost.2018.06.116 
	 Egerton, T., Chastin, S. F., Stensvold, D., and Helboastad, J. L. (2016). Fatifue may contribute to reduced physical activity among older people: an observational study. J. Gerontol. A. Biol. Sci. Med. Sci. 71, 670–676.
	 Ferrari, S., Signorelli, M. S., Cerrato, F., Pingani, L., Massimino, M., Valente, S., et al. (2017). Never too late to be anxious: Validation of the geriatric anxiety inventory. Italian version. Clin. Ter 168, e120–e127. doi: 10.7417/CT.2017.1992 
	 Fox, K. R., Stathi, A., McKenna, J., and Davis, M. G. (2007). Physical activity and mental well-being in older people participating in the better ageing project. Eur. J. Appl. Physiol. 100, 591–602. doi: 10.1007/s00421-007-0392-0 
	 Fraser, S., and Bherer, L. (2013). Age-related decline in divided-attention: From theoretical lab research to practical real-life situations. Wiley Interdiscip. Rev. Cogn. Sci. 4, 623–640. doi: 10.1002/wcs.1252 
	 Freeman, A. T., Santini, Z. I., Tyrovolas, S., Rummel-Kluge, C., Haro, J. M., and Koyanagi, A. (2016). Negative perceptions of aging predicts the onset and persistence of depression and anxiety: Findings from a prospective analysis of the Irish Longitudinal Study of Aging (TILDA). J. Affect. Disord. 199, 132–138.
	 Garber, C. E., Blissmer, B., Deschenes, M. R., Franklin, B. A., Lamonte, M. J., Lee, I. M., et al. (2011). American College of Sports Medicine position stand. Quantity and quality of exercise for developing and maintaining cardiorespiratory, musculoskeletal, and neuromotor fitness in apparently healthy adults: Guidance for prescribing exercise. MSSE 43, 1334–1359.
	 Giacomozzi, C., Palmieri, L., Gargiulo, L., Lo Noce, C., Iannucci, L., Di Lonardo, A., et al. (2020). The perceived health status from young adults to elderly: Results of the Mehm questionnaire within the Cuore project survey 2008–2012. IJEPH 17:6160. doi: 10.3390/ijerph17176160
	 Grande, G., Haaksma, M., Rizzuto, D., Melis, R. J., Marengoni, A., Onder, G., et al. (2019). Co-occurrence of cognitive impairment and physical frailty, and incidence of dementia: Systematic review and meta-analysis. Neurosci. Biobehav. Rev. 107, 96–103.
	 Hays, R. D., and Shapiro, M. F. (1992). An overview of generic health-related quality of life measures for HIV research. Qual. Life Res. 1, 91–97.
	 Hays, R. D., Sherbourne, C. D., and Mazel, R. M. (1993). The rand 36-item health survey 1.0. Health Econ. 2, 217–227. doi: 10.1002/hec.4730020305
	 Langhammer, B., Bergland, A., and Rydwik, E. (2018). The importance of physical activity exercise among older people. BioMed. Res. Int 2018:7856823. doi: 10.1155/2018/7856823
	 Losa-Reyna, J., Baltasar-Fernandez, I., Alcazar, J., Navarro-Cruz, R., Garcia-Garcia, F. J., Alegre, L. M., et al. (2019). Effect of a short multicomponent exercise intervention focused on muscle power in frail and pre frail elderly: A pilot trial. Exp. Gerontol. 115, 114–121. doi: 10.1016/j.exger.2018.11.022 
	 Lyons, R. A., Perry, I. M., and Littlepage, B. N. (1994). Evidence for the validity of the short-form 36 questionnaire (SF-36) in an elderly population. Age Ageing 23, 182–184. doi: 10.1093/ageing/23.3.182 
	 Maldonado Briegas, J. J., Sánchez Iglesias, A. I., Ballester, S. G., and Vicente Castro, F. (2020). The well-being of the elderly: Memory and aging. Front. Psychol. 11:778. doi: 10.3389/fpsyg.2020.00778 
	 Miller, K. J., Mesagno, C., McLaren, S., Grace, F., Yates, M., and Gomez, R. (2019). Exercise, mood, self-efficacy, and social support as predictors of depressive symptoms in older adults: Direct and interaction effects. Front. Psychol. 10:2145. doi: 10.3389/fpsyg.2019.02145 
	 Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., Collin, I., et al. (2005). The Montreal cognitive assessment, MoCA: A brief screening tool for mild cognitive impairment. JAGS 53, 695–699. doi: 10.1111/j.1532-5415.2005.53221.x 
	 Nucci, M., Mapelli, D., and Mondini, S. (2012). The cognitive Reserve Questionnaire (CRIq): A new instrument for measuring the cognitive reserve. Aging Clin. Exp. Res. 24, 218–126.
	 Pruneti, C., Sgromo, D., Merenda, J., Cammisuli, D. M., Fusi, J., Franzoni, F., et al. (2019). Physical activity, mental exercise, and cognitive functioning in an Italian sample of healthy elderly males. Arch. Ital. Biol. 157, 37–47. doi: 10.12871/00039829201914 
	 Rivera-Torres, S., Fahey, T. D., and Rivera, M. A. (2019). Adherence to exercise programs in older adults: Informative report. GGM 5:233372141882360. doi: 10.1177/2333721418823604
	 Santangelo, G., Siciliano, M., Pedone, R., Vitale, C., Falco, F., Bisogno, R., et al. (2015). Normative data for the Montreal cognitive assessment in an Italian population sample. Neurol. Sci. 36, 585–591. doi: 10.1007/s10072-014-1995-y 
	 Scarfò, G., Daniele, S., Fusi, J., Gesi, M., Martini, C., Franzoni, F., et al. (2022b). Metabolic and molecular mechanisms of diet and physical exercise in the Management of Polycystic Ovarian Syndrome. Biomedicine 10:1305. doi: 10.3390/biomedicines10061305
	 Scarfò, G., Piccarducci, R., Daniele, S., Franzoni, F., and Martini, C. (2002a). Exploring the role of lipid-binding proteins and oxidative stress in neurodegenerative disorders: A focus on the Neuroprotective effects of Nutraceutical supplementation and physical exercise. Antioxidants 11:2116. doi: 10.3390/antiox11112116
	 Sherrington, C., Fairhall, N., Kwok, W., Wallbank, G., Tiedemann, A., Michaleff, Z. A., et al. (2020). Evidence on physical activity and falls prevention for people aged 65+ years: Systematic review to inform the WHO guidelines on physical activity and sedentary behaviour. IJBNPA 17, 1–9. doi: 10.1186/s12966-020-01041-3
	 Siciliano, M., Chiorri, C., Battini, V., Sant’Elia, V., Altieri, M., Trojano, L., et al. (2019). Regression-based normative data and equivalent scores for trail making test (TMT): An updated Italian normative study. Neurol. Sci. 40, 469–477. doi: 10.1007/s10072-018-3673-y 
	 Spinnler, H., and Tognoni, G. (1987). Standardizzazione e Taratura Italiana di Test Neuropsicologici. Neurol. Sci. 6, 44–46.
	 Taylor, J., Walsh, S., Kwok, W., Pinheiro, M. B., de Oliveira, J. S., Hassett, L., et al. (2021). A scoping review of physical activity interventions for older adults. Int. J. Behav. Nutr. Phys. Act. 18:82.
	 United Nations (2022). World population prospects 2022: Summary of results. Available at: https://population.un.org/wpp/ (Accessed December, 19th 2022).
	 Venneri, A., Molinari, M. A., Pentore, R., Cotticelli, B., Nichelli, P., and Caffarra, P. (1993). Shortened Stroop color-word test: Its application in Alzheimer's disease. Adv. Biosci. 87:81.
	 Vetrovsky, T., Omcirk, D., Malecek, J., Stastny, P., Steffl, M., and Tufano, J. J. (2021). Morning fatigue and structured exercise interact to affect non-exercise physical activity of fit and healthy older adults. BMC Geriatr. 21, 1–10. doi: 10.1186/s12877-021-02131-y
	 Walters, S. J., Campbell, M. J., and Lall, R. (2001). Design and analysis of trials with quality of life as an outcome: a practical guide. J. Biopharm. Stat. 11, 155–176.
	 Ware, Jr. J. E., and Sherbourne, C. D. (1992). The MOS 36-item short-form healthy survey (SF-36): I. Conceptual framework and item selection. Medical care 473–483.
	 World Health Organization. (2010). Global Recommendations on Physical Activity for Health. Geneva: Author.
	 World Health Organization. (2018). Global action plan on physical activity 2018–2030: more active people for a healthier world. Geneva: World Health Organization.
	 World Health Organization. (2019). Consortium on Metrics and Evidence for Healthy Ageing. Geneva: World Health Organization.
	 World Health Organization (2020a). Global action plan on physical activity 2018–2030: More active people for a healthier world. Geneva: WHO.
	 World Health Organization (2020b). WHO guidelines on physical activity and sedentary behaviour. Geneva: WHO.
	 Xiong, J., Ye, M., Wang, L., and Zheng, G. (2021). Effects of physical exercise on executive function in cognitively healthy older adults: A systematic review and meta-analysis of randomized controlled trials: Physical exercise for executive function. Int. J. Nurs. Stud. 114:103810. doi: 10.1016/j.ijnurstu.2020.103810 
	 Yesavage, J. A., Brink, T. L., Rose, T. L., Lum, O., Huang, V., Adey, M., et al. (1982). Development and validation of a geriatric depression screening scale: A preliminary report. J. Psychiatr. Res. 17, 37–49. doi: 10.1016/0022-3956(82)90033-4 












	
	TYPE Correction
PUBLISHED 07 November 2023
DOI 10.3389/fpsyg.2023.1298200






Corrigendum: Engagement in a structured physical activity program and its effects upon health-related quality of life in elderly women: an observational study

Davide Maria Cammisuli1†, Ferdinando Franzoni2†, Jonathan Fusi2, Giorgia Scarfò2 and Gianluca Castelnuovo1,3*


1Department of Psychology, Catholic University, Milan, Italy

2Department of Clinical and Experimental Medicine, University of Pisa, Pisa, Italy

3IRCCS Istituto Auxologico Italiano, Clinical Psychology Research Laboratory, Milan, Italy

[image: image2]

OPEN ACCESS

APPROVED BY
Frontiers Editorial Office, Frontiers Media SA, Switzerland

*CORRESPONDENCE
 Gianluca Castelnuovo, gianluca.castelnuovo@auxologico.it

†These authors have contributed equally to this work and share first authorship

RECEIVED 21 September 2023
 ACCEPTED 17 October 2023
 PUBLISHED 07 November 2023

CITATION
 Cammisuli DM, Franzoni F, Fusi J, Scarfò G and Castelnuovo G (2023) Corrigendum: Engagement in a structured physical activity program and its effects upon health-related quality of life in elderly women: an observational study. Front. Psychol. 14:1298200. doi: 10.3389/fpsyg.2023.1298200

COPYRIGHT
 © 2023 Cammisuli, Franzoni, Fusi, Scarfò and Castelnuovo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



KEYWORDS
elderly, female, physical activity, health-related quality of life, lifestyle



A corrigendum on
 Engagement in a structured physical activity program and its effects upon health-related quality of life in elderly women: an observational study

by Cammisuli, D. M., Franzoni, F., Fusi, J., Scarfò, G., and Castelnuovo, G. (2023). Front. Psychol. 14:1135433. doi: 10.3389/fpsyg.2023.1135433




In the original article, there was an error in affiliation 3 as published. Instead of “Psychology Research Laboratory, Istituto Auxologico Italiano, Milan, Italy”, it should be “IRCCS Istituto Auxologico Italiano, Clinical Psychology Research Laboratory, Milan, Italy”.

The authors apologize for this error and state that this does not change the scientific conclusions of the article in any way. The original article has been updated.


Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.









 


	
	
TYPE Brief Research Report
PUBLISHED 22 June 2023
DOI 10.3389/fpsyg.2023.1147254






The role of catastrophizing and basic psychological needs satisfaction on health-related quality of life and pain in patients with lumbar disc herniation

Daniela Ionescu1, Claudia Iuliana Iacob2*, Felix Mircea Brehar3 and Eugen Avram2


1Department of Sociology, National School of Political and Administrative Studies, Bucharest, Romania

2Laboratory of Health Psychology and Clinical Neuropsychology, Department of Applied Psychology and Psychotherapy, Faculty of Psychology and Educational Sciences, University of Bucharest, Bucharest, Romania

3Department of Neurosurgery, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania

[image: image2]

OPEN ACCESS

EDITED BY
 Dongjie Xie, Zhejiang Normal University, China

REVIEWED BY
 Ferdinando Franzoni, University of Pisa, Italy
 Rui Li, Seattle Children's Research Institute, United States

*CORRESPONDENCE
 Claudia Iuliana Iacob, claudia-iuliana.iacob@fpse.unibuc.ro 

RECEIVED 18 January 2023
 ACCEPTED 07 June 2023
 PUBLISHED 22 June 2023

CITATION
 Ionescu D, Iacob CI, Brehar FM and Avram E (2023) The role of catastrophizing and basic psychological needs satisfaction on health-related quality of life and pain in patients with lumbar disc herniation. Front. Psychol. 14:1147254. doi: 10.3389/fpsyg.2023.1147254

COPYRIGHT
 © 2023 Ionescu, Iacob, Brehar and Avram. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 




Introduction: Lumbar disc herniation (LDH) is one of the most common conditions associated with functional disability, affecting patients’ quality of life (QOL). Disability can be affected by cognitive factors, such as pain catastrophizing. Similarly, unfulfilled basic psychological needs (i.e., autonomy, competence, relatedness) are associated with biases in pain perception and QOL. Using the fear-avoidance model and the self-determination theory, this study investigates: (1) the separate contribution of pain-related variables and basic psychological needs satisfaction in predicting QOL in patients proposed for LDH surgery; (2) pre- and post-surgical differences in pain catastrophizing and basic psychological needs satisfaction.
Methods: First, we used hierarchical regression on 193 patients (Mage = 46.10, SDage = 11.40) to identify predictors of QOL. Second, we performed paired t-tests on 55 patients to investigate pre- and post-surgical differences in pain catastrophizing and basic psychological needs satisfaction.
Results: Hierarchical regression showed that the model predicts 27% of the variance in QOL; medium pain level, age, pain catastrophizing, and basic psychological needs satisfaction were significant predictors. Also, pain catastrophizing significantly decreased after surgery [t (54) = 6.07, p < 0.001, Cohen’s d = 0.81], but basic psychological needs satisfaction did not modify significantly.
Discussion: This research confirms the importance of pain perception and pain catastrophizing for LDH patients’ QOL and broadens the applicability of the self-determination theory for spinal patients.

KEYWORDS
 lumbar disc herniation, pain, quality of life, pain catastrophizing, basic psychological needs satisfaction


1. Introduction

A herniated disc affects around 5–20 individuals per 1,000 each year, and it is most prevalent in persons in their third to fifth decades of life, with a male to female ratio of 2:1 (Fjeld et al., 2019). The most widespread causes for spine surgery in adults are lumbar disc herniations (Schroeder et al., 2016), mainly due to pain and functional disability, both pre- and post-surgical (Hannibal and Bishop, 2014). Pain related to lumbar disc herniation (LDH) can be located in different areas, depending on the placement of the herniated disc. Commonly, patients report sharp, piercing, or radiating leg pain from the damage to the sciatic nerve, low back, buttocks, or foot pain. Additionally, neurological symptoms appear (e.g., numbness, weakness in limbs; Dydyk et al., 2020).

All these manifestations lead to functional disability or impairments in accomplishing basic activities of daily living (ADL; e.g., walking, running, bending, lifting) and instrumental activities of daily living (IADL; e.g., shopping, housekeeping, driving the car; Liu et al., 2020). Furthermore, LDH is associated with poor psychological health and lower quality of life (Falla et al., 2016; Inoue et al., 2017; Arendt-Nielsen et al., 2018; Strøm et al., 2018). In addition, hospitalization costs increase, which makes LDH management a problem of social and economic importance (Angst et al., 2017; Robinson et al., 2017; Hingert et al., 2019). As such, patients need to address the LDH to have better quality of life (QOL), and healthcare research needs to find the most effective ways to manage this condition.

Quality of life is influenced by a series of individual factors, such as depression, anxiety, pain catastrophizing, low mental well-being, dysfunctional coping strategies like rumination (Pierik et al., 2016; Pinto et al., 2018), subjective perception of pain (Shipton, 2011), attitudes toward pain, and personality (Wade and Price, 2000; Costa et al., 2012; da Silva et al., 2017). Such phenomenon are relevant for a patient’s recovery and occur in nearly one third of LDH patients referred for surgery (Archer et al., 2011; Lerman et al., 2015; Dorow et al., 2016, 2017; Chapman and Vierck, 2017; Kim et al., 2018; McNeil et al., 2018; Strøm et al., 2018). Pain and psychological risk factors potentiate each other and affect the patient’s functionality, QOL, and mental well-being both pre-surgery and post-surgery (Anderson et al., 2015; Falla et al., 2016; Arendt-Nielsen et al., 2018; Miller et al., 2018).

Current and past pain intensity are significant predictors of recovery from an acute pain episode after the surgical intervention for LDH (Heymans et al., 2010; Williams et al., 2014). Studies also reported that post-surgical persistent pain was predicted by psychological variables and not by immediate post-surgical acute pain (Horn-Hofmann et al., 2018). The importance of pain catastrophizing, anxiety, depression (Miedema et al., 2016; Alodaibi et al., 2018), and general emotional status in post-surgical pain, functional disability, and patient recovery is well-documented (Campbell et al., 2013; Brox, 2014; Ramírez-Maestre et al., 2014; Rebbeck et al., 2015; Falla et al., 2016; Miller et al., 2018; Pinto et al., 2018). For example, a meta-analysis showed that pain catastrophizing, depression, anxiety, and negative emotions were predictors of acute post-surgical pain, with pain catastrophizing being the strongest predictor (Sobol-Kwapinska et al., 2016). Building upon these results, the current investigation will replicate them by examining the relationship between pain severity, catastrophizing and quality of life in a sample of Romanian patients.

Researchers have used different models to identify risk factors for low QOL and pain in patients with LDH. For example, the Fear Avoidance Model (Vlaeyen and Linton, 2000) explains the transition from acute to chronic pain, where anxiety and pain catastrophizing are important risk factors (Keefe et al., 2004; Campbell et al., 2013; Zale and Ditre, 2015; Hallegraeff et al., 2020). According to this model, fear of pain and pain catastrophizing activate coping mechanisms focused on avoiding potentially painful experiences. In the long-term, this behavior could lead to motor dysfunction, anxiety, and depression, thus amplifying pain, disability (Ramírez-Maestre et al., 2014; Bunzli et al., 2017; Alodaibi et al., 2018) and lowering QOL. In recent years, Riggenbach et al. (2019) explained chronic pain in youth using the Self-Determination Theory (SDT; Deci and Ryan, 2000). SDT claims that three basic psychological needs (BPN) are the foundations of human well-being: autonomy (personal independence, choice, freedom), competence (the feeling that one is able to do what one desires), and relatedness (connection with others). The satisfaction of these BPN was connected to a lower risk for psychopathology, whereas the frustration of these BPN was associated with maladaptive behaviors, such as avoiding pain and functional disability (Riggenbach et al., 2021). However, this model has only been used on young patients with chronic pain of different origins. Given that LDH mainly affects adults and the elderly, we want to see the contribution of BPN in predicting quality of life, in addition to pain.

Regarding spinal patients, the Fear Avoidance Model and the SDT become interconnected and complement each other in several ways. First of all, the SDT promotes autonomy and activity engagement in pain management as ways to diminish fear-related behaviors. Second, the sense of competence enhances patients’ motivation to engage in optimal pain management behavior (Sheldon and Filak, 2008) instead of avoidance. Both frameworks recognize the significance of social support and connection. The Fear Avoidance Model suggests that individuals’ pain-related beliefs can lead to social isolation from family and friends (Sawchuk and Mayer, 2008), while Self-Determination Theory emphasizes the need for relatedness to foster motivation and well-being in life (Deci and Ryan, 2000).

As such, following the Fear Avoidance Model and the SDT, this study has two aims: (1) to examine the contribution of pain-related variables and BPN satisfaction in predicting QOL in adult patients proposed for LDH surgery; (2) to investigate the pre-surgical and post-surgical differences in pain catastrophizing and BPN satisfaction in patients undergoing LDH surgery. We expect patients to have lower levels of pain catastrophizing after surgery, in line with previous studies. Also, exploratory, we anticipate that BPN satisfaction will significantly increase after surgery when patients have good prospects of resuming their daily activities shortly.



2. Methods


2.1. Participants and design

This study was conducted on a sample of patients with intense back pain. The sample consisted of 193 adult patients with LDH, hospitalized, and proposed for surgical intervention at the “Bagdasar-Arseni” Emergency Hospital in Bucharest, Romania, before the COVID-19 pandemic. Using a cross-sectional design, the participants were assessed before surgery and had a mean age of 46.10, with SDage = 11.40. The gender distribution was relatively balanced, with 102 females (53%) and 85 males (44%). Six participants did not disclose their gender. Most participants were employed. A subsample of 55 patients was also assessed after surgery with pain and BPN satisfaction measures. They had similar gender characteristics as the main sample: 28 females (51%) and 27 males (49.%), with Mage = 51.29 (SDage = 1.33). We excluded patients who met one or more of the following criteria: (1) had major surgical interventions in the past, (2) had a terminal illness, (3) had other chronic pain conditions, (3) had a psychiatric diagnosis, (4) had a disability certificate.



2.2. Procedure

After hospital admission, the patients with intense back pain were asked to participate in this study. Each patient eligible for inclusion was informed about the study’s aims and gave informed consent for participation. The study followed the principles of the Declaration of Helsinki. All the participants presented pain related to their undergoing clinical condition; therefore, they were fully assisted by a researcher specialized in clinical psychology as they completed the measures. A subsample of 55 patients also completed pain catastrophizing and BPN satisfaction measures after LHD surgery. The process can be visualized in the Supplementary Figure S1 included in the Supplementary material file. The participation was voluntary, no incentives were provided, and the patients could withdraw at any moment without consequences.



2.3. Measures


2.3.1. Quality of life

Quality of life perception was assessed with EQ-5D-5 L (EuroQol Group, 2019), which is designed as a general measure for health-related quality of life. The scale has five dimensions, but we used only the three dimensions that assess functional disability in the following areas: mobility, self-care, daily life activities. We chose these dimensions as they are the most relevant when it comes to functional impairment in patients with intense lower back pain (Kose and Hatipoglu, 2012). The items were ranked from 1 (I have no problems…) to 5 (I am unable to…) in each dimension. For further analysis, we used the sum of scores for the three dimensions. Bigger scores indicated lower QOL. The internal consistency for the three subscales of QOL was acceptable (Cronbach’s α = 0.76).



2.3.2. Pain

Pain intensity was assessed using a numeric pain rating scale (NRS; Haefeli and Elfering, 2006). We evaluated pain with two items (medium pain intensity and maximum pain intensity experienced within the last week) ranked on a numeric scale from 0 (no pain) to 10 (maximum level of pain ever felt).



2.3.3. Pain catastrophizing

Pain catastrophizing was investigated with The Pain Catastrophizing Scale (PCS; Sullivan et al., 1995) a measure of catastrophizing thinking related to pain. It contains 13 items (they can be divided into the following subscales: magnification, rumination, and helplessness). The items were rated on a 5-point scale according to their frequency (0 = no catastrophizing thoughts about pain, 4 = these thoughts appear all the time). In the analyses, we used the combined sum score of the PCS (with the range between 0 and 52 points). The internal consistency for the general scale was good (Cronbach’s α = 0.93).



2.3.4. Basic psychological needs satisfaction

Basic psychological needs satisfaction was assessed using the Basic Psychological Needs Satisfaction Scale (Deci and Ryan, 2000), a 9 item self-report instrument that investigates the perceived satisfaction of the three basic psychological needs: autonomy, competence, relatedness. The answers were rated on a 5-point Likert scale, from 1 (totally disagree) to 5 (totally agree). On this sample, the scale had a good internal consistency (Cronbach’s α = 0.83).




2.4. Statistical analysis

We analyzed the data using Jamovi software version 1.19. First, means, standard deviations, and normality indicators were reported, along with the Pearson correlations for all the variables in the study. To test the normality of the distribution, we used the skewness and kurtosis indicators, with acceptable values ranging from −1.96 to +1.96 (George and Mallery, 2011). Next, we reported the p levels for each analysis throughout the study, with p < 0.05 being considered the minimum acceptable cutoff. We used hierarchical linear regression to investigate the contribution of the chosen predictors for explaining QOL. The main assumptions of hierarchical regression were met. In the first step, we introduced the demographical variables (age and gender) as control variables. In the following steps, we included medium pain level, pain catastrophizing, maximum pain level and BPN satisfaction, in the order of their descending correlation with QOL. The components of BPN satisfaction were not introduced separately in the regression equations due to concerns of multicollinearity. Finally, we reported unstandardized and standardized B coefficients and standard error for B, confidence intervals, and value of ps. For investigating the pre-surgical and post-surgical differences in pain catastrophizing and BPN satisfaction, we used the paired samples t-test and reported the appropriate indicators (value of p, mean difference, confidence intervals, and Cohen’s d effect size).




3. Results


3.1. Descriptive statistics and preliminary analyses

Participants with higher medium and maximum pain levels, more intense pain catastrophizing thoughts, and older age reported lower QOL, as expected. There was no significant correlation between BPN satisfaction and pain levels. For details, please consult Table 1, which also displays the main descriptive statistics, along with the skewness and kurtosis normality indicators. The latter had acceptable values, between −1.96 and + 1.96. None of the variables had missing values, except for age, which had 12 missing values.



TABLE 1 Pearson correlations and descriptive statistics.
[image: Correlation table displaying pre-surgery and post-surgery data for various measures: quality of life, age, medium pain level, maximum pain level, pain catastrophizing, psychological needs satisfaction, autonomy, competence, and relatedness. It includes mean, standard deviation, skewness, and kurtosis for pre-surgery (193 subjects) and post-surgery (55 subjects). Statistically significant correlations are marked with asterisks: single for p < 0.05, double for p < 0.01, and triple for p < 0.001.]

In terms of comparisons between patients assessed only pre-surgically (N = 138) and the subsample assessed also post-surgically (N = 55), we found that the groups were similar in terms of medium [t (107) = 1.24, p = 0.19], maximum [t (100) = 0.41, p = 0.68] pain levels and catastrophizing [t (99) = 1.30, p = 0.19]. At the same time, the following differences were observed: the subsample evaluated also post-surgically was older compared to the former [t (114) = −3.87, p < 0.001, Cohen’s d = −0.61] and reported lower BPN satisfaction levels [t (67) = 5.69; p < 0.001, Cohen’s d = 0.99].



3.2. Predicting quality of life

For the study’s first aim, a hierarchical linear regression analysis was conducted to evaluate the prediction of quality of life from pain levels, pain catastrophizing, and each BPN component. The predictors were entered in separate steps, in the order of their descending correlations with the criterion. Additionally, the contribution of age and gender was isolated in the first step of the regression. As presented in Table 2, the overall model is significant (p < 0.001) and explains 27% of QOL’s variance.



TABLE 2 Hierarchical regression results for quality of life.
[image: Statistical regression table with five steps showing coefficients and statistics. Columns include B, 95% CI for B (LL, UL), SE B, β, R², ΔR², and ΔF. Variables are age, gender, medium pain, pain catastrophizing, maximum pain, and BPN satisfaction. Significance levels marked as *p<0.05, **p<0.01, ***p<0.001. Gender coded as 0 for males, 1 for females. Each step introduces new variables or changes in significance, indicating the impact of added variables on outcomes.]

Step 1 is significant, which means that the control variables significantly contribute to the model [F (2, 178) = 7.53, p < 0.001, R2 = 0.07]. In Step 2, we added the medium pain level, which upgraded the model’s prediction power to 22% [ΔF (1, 177) = 34.34, p < 0.001, ΔR2 = 0.14]. Medium pain alone explains 14% of QOL’s variance. Pain catastrophizing, the predictor introduced in Step 3, also brings additional explicative value [ΔF (1, 176) = 6.41, p = 0.01, ΔR2 = 0.02]. Maximum pain level included in Step 4 does not bring additional explicative value over the other variables [ΔF (1, 175) = 0.02, p = 0.87, ΔR2 = 0.00]. In contrast, BPN satisfaction inserted in Step 5 brings a small but significant contribution over the other variables [ΔF (1, 174) = 4.06, p = 0.04, ΔR2 = 0.01]. All these results are summarized in Table 2, along with the main predictors for QOL. Additionally, scatterplots for each regression step can be consulted in the Supplementary Figures S2–S6.

As observed in Table 2, the analysis of each predictor within its step shows that medium pain levels, age, pain catastrophizing, and basic psychological needs are significant predictors of QOL. Medium pain level is the strongest predictor (β = 0.29, p < 0.001 in Step 5). Contrary to expectations, the maximum pain level did not predict QOL (β = 0.01, p = 0.87 in Step 5) in the current framework. This may be due to the fact that severe low back pain can be episodic (Levi et al., 2018).



3.3. Pre-surgical and post-surgical differences in pain catastrophizing and BPN satisfaction

As expected, pain catastrophizing decreased significantly after surgery, with a large effect size [t (54) = 6.07, p < 0.001, Cohen’s d = 0.81]. BPN satisfaction [t (54) = 1.16, p = 0.25] and associated subscales did not change significantly after surgery. This result is probably due to the fact that data were collected shortly after surgery before patients left the hospital and resumed their activities, and BPN satisfaction is a concept that reflects long-term functioning. All the results are detailed in Table 3.



TABLE 3 Pre-surgical and post-surgical differences for LDH patients.
[image: Table displaying statistical analysis of variables: pain catastrophizing, basic psychological needs (BPN) satisfaction, autonomy, competence, and relatedness. Columns include mean difference, standard error mean, 95 percent confidence interval with lower and upper limits, t-value, and Cohen's d. Significant result noted for pain catastrophizing with a t-value of 6.07 and p-value less than 0.001.]




4. Discussion

This study aimed to investigate: (1) the separate contribution of pain-related variables and BPN satisfaction in predicting QOL of patients with LDH before surgery; (2) the differences in pain catastrophizing and BPN satisfaction before and after LDH surgery. Understanding these interactions can extend the applications of the SDT theory and consolidate the contribution of biopsychosocial factors in LDH patients’ QOL.

The regression analyses showed that medium pain level, pain catastrophizing, BPN satisfaction and age were significant predictors of QOL in the presumed direction. The results reinforce the contribution of the Fear Avoidance Model (Vlaeyen and Linton, 2000) and the SDT (Deci and Ryan, 2000) in explaining QOL in adult patients proposed for LDH surgery. The strongest predictor was the perceived medium pain level, and contrary to expectations, maximum pain level did not predict QOL. This is probably due to the fact that the medium level of pain is associated with a longer pain duration and the maximum level of pain with an outbreak of acute pain, which influences short-term functioning (Levi et al., 2018). Patients report maximum pain as an episode. As such, the pain of medium but subjective intensity is negatively associated with the patient’s daily functional abilities. This urges healthcare researchers to develop more effective treatments addressed to medium, long-term pain levels in spinal patients.

Pain catastrophizing, one of the most prevalent psychological risk factors for pain and disability (Brox, 2014) also predicted QOL, as expected. It increases pain sensitivity via anxiety, sympathetic nervous system predominance (Bandeira et al., 2021) and disruptions in neurophysiological mechanisms of pain inhibition (Toledo et al., 2020). As such, designing pre-operative interventions targeting the catastrophizing thoughts in LDH patients may help them better cope with pain and reduce post-operative recovery time (Burns and Moric, 2011). BPN satisfaction was also a significant predictor of QOL. Even though its contribution to QOL was weaker compared to medium pain, BPN satisfaction matters in understanding the psychological and functional profile of the patient. On the one hand, it provides evidence that this framework is valuable for adult patients, not just for pain struggling youth. Further studies are necessary to establish to what extent rehabilitation programs should include activities designed to improve competence, autonomy, and relatedness, in addition to pain management strategies.

Age predicted QOL and this finding is in line with previous work showing that functional disability levels increase as we grow old due to the natural degenerative processes in the human body and different risk factors (e.g., poverty, overuse, chronic conditions, depression) (Griffith et al., 2010; Saito et al., 2014; Aguiar et al., 2019; Vaish et al., 2020). The degree of wear and tear bring supplementary demand on the human body, becoming harder to perform in daily life and lowering health-related QOL (Gurcay et al., 2010). In addition, different pain levels are associated with lower QOL in older adults, especially severe pain (Makino et al., 2019).

Regarding the second aim of this study, the results showed that patients’ pain catastrophizing scores significantly decreased after surgery, as presumed, but the BPN satisfaction levels did not increase significantly. As stated previously, before their discharge, the patients were still in post-operative recovery and probably could not perceive any differences regarding their autonomy, self-competence, or their social connections with others. The participants’ age could have also impacted this result, since their mean age was 51 years and recovery is usually slower (Mattila et al., 2005). Therefore, future studies interested in the implication of SDT theory for spinal patients should measure BPN satisfaction after patient discharge from the hospital, allowing them to immerse in daily life activities.

As such, the current study assists in this direction by highlighting the contribution of pain-related variables and BPN satisfaction to functional disability aspects of QOL, a major concern for patients with LDH. Nevertheless, it is necessary to discuss the study’s main limitations, especially from a methodological point of view. The cross-sectional design used in the hierarchical regression gives insight on the data at a single point in time, providing no information regarding temporal changes in pain-related variables and QOL. The findings can not be generalized due to the convenience sampling method. This type of sampling method introduces biases in data collection, such as self-selection and sampling bias. However, most findings were in line with existing evidence.
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Background: Psychological birth trauma has been associated with a variety of negative consequences for mothers, partners, newborns, and midwives. While prior research has identified demographic and clinical factors that may contribute to the development of psychological birth trauma, interventions targeting these factors can prove challenging. Therefore, the aim of this study was to explore how psychological birth trauma is influenced by psychosocial factors including Sense of Coherence, Childbirth-related Fear, Social Support and Childbirth Readiness.
Methods: A cross-sectional study was conducted in 13 tertiary or secondary hospitals in mainland China from November 2021 to June 2022. One thousand three hundred and sixty-six women were recruited totally. Data regarding basic characteristics, Sense of Coherence (SOC, Sense of Coherence Scale-3), Childbirth-related Fear (CBRF, Fear of Childbirth Scale), Social Support (SS, Medical Outcomes Study Social Support Survey), Childbirth Readiness (CR, Childbirth Readiness Scale) and Psychological Birth Trauma (PBT, Psychological Birth Trauma Scale) were collected. Parallel mediation analysis was adopted to identify the underlying mechanisms between study variables.
Results: It was found that: (1) SOC has been found to have both direct and indirect effects on PBT. Women with higher level of SOC tend to report lower level of PBT; (2) the indirect effect of SOC on PBT was significantly exerted through CBRF, SS and CR; (3) CBRF was found to weaken the protective effect of SOC, whereas SS and CR were found to enhance it. No significant difference was found in contracts of the three specific indirect effects.
Conclusion: SOC, CBRF, SS, and CR should be paid enough attention when designing intervention programs for women who might experience PBT. Interventions targeting SOC and CR are more likely to yield positive outcomes.

KEYWORDS
 psychological birth trauma, sense of coherence, childbirth-related fear, social support, childbirth readiness, health Salutogenesis


1 Introduction

Maternal health is a pivotal aspect of public health. With the advancement of society and the improvement of living standards, maternal mental health has garnered unprecedented attention due to its comparable significance to physical health. Psychological birth trauma (PBT), arising from various events during pregnancy or childbirth, is a noteworthy facet of maternal mental health (Taghizadeh et al., 2015). It is characterized by extreme fear, loss of control, helplessness, and powerlessness (Greenfield et al., 2016).

PBT has been extensively studied and its detrimental effects have been confirmed through numerous studies. For women, PBT can result in an unsatisfactory labor experience, increase the likelihood of postpartum depression and post-traumatic stress disorder (PTSD) (James, 2015), and diminish their desire to have more children (Gottvall and Waldenström, 2002; Shorey and Wong, 2022). Furthermore, the adverse effects of childbirth trauma can extend to partners and infants, leading to strained relationships (de Graaff et al., 2018), impaired intimacy (Etheridge and Slade, 2017; Shorey and Wong, 2022), and inadequate feeding for infants (Beck and Watson, 2008). Maternal trauma during childbirth may also trigger traumatic work experiences in midwives, and potentially resulting in PTSD (Beck et al., 2015; Yilmaz Sezer et al., 2023). Evidently, PBT can have far-reaching consequences for all participants in the childbirth event, like ripples in a pond.

A range of factors have been identified as potential causes of PBT. Demographic variables, such as age (Harrison et al., 2021), race (Anderson and Connolly, 2018), economic level (Ghanbari-Homayi et al., 2019), and lack of insurance (Ghanbari-Homayi et al., 2019) have been found to be closely linked to postpartum posttraumatic stress or traumatic birth experience. Clinical factors, including adverse pregnancy history (Nagle et al., 2022), trauma history (Anderson and Connolly, 2018), labor time (Soet et al., 2003; Ghanbari-Homayi et al., 2019), type of delivery (Anderson and Connolly, 2018) pregnancy or birth complications (Ayers et al., 2016) and infant complications (Anderson and Connolly, 2018) have also been shown to be associated with psychological trauma in childbirth. However, these factors are often uncontrollable or only partially controllable, making it difficult to prevent PBT by influencing them. Therefore, many scholars have shifted their focus to highly controllable factors, which may be more amenable to intervention.

To some extent, childbirth should be perceived as a natural and innate process. With the progress of socio-economic development and advancements in medical technology, there is a growing inclination to exert more interventions and control over the childbirth process to ensure more positive maternal and neonatal outcomes. Under the current obstetric service mode, hospital culture may lean toward emphasizing medical interventions to ensure the safety of both mother and child, often overlooking the subjective agency of the parturient herself during the birthing process (Cipolletta, 2016; McKelvin et al., 2021). Many scholars have embarked on an investigation into the psychological reactions of parturients, the forms of service delivery, and the effects of doctor-patient interactions on women’ childbirth experience within the context of an obstetric service mode that prioritizes medical interventions. For women, successful delivery undoubtedly constitutes a positive and gratifying experience. However, the childbirth process is frequently enveloped in the veil of the unknown and uncertainty, yielding a multitude of diverse experiences for parturients. A qualitative study conducted in Italy focusing on primiparous women revealed that despite the universal desire for a smooth childbirth experience, these women were acutely aware of the unpredictability of the birthing process, and manifested concerns and fears regarding this unpredictability (Colciago et al., 2022). Another ethnographic study in Italy also vividly illustrates how both primiparous and multiparous women perceive this sense of uncertainty and fear during the childbirth process (Rania, 2019). Psychological experiences of such fear, validated by studies in Iran and Sweden, have been shown to contribute to negative childbirth experiences among women (Ghanbari-Homaie et al., 2021; Viirman et al., 2022). Research indicates that women often employ intricate psychological mechanisms to cope with the uncertainties and fears associated with childbirth. Their loss of internal control, which was result from their inner fear and uncertain, can lead them to seek external control by relying on healthcare professionals for assistance (Cipolletta and Angela, 2012). This need for a sense of control is also discussed in literature comparing “planned” deliveries (elective cesarean section and vaginal delivery) to “unplanned” deliveries (vacuum extraction or emergency cesarean section) (Handelzalts et al., 2017). These studies, together, emphasized the crucial role of women’s perception of their ability to control uncertain events in shaping their childbirth experiences. Medical interventions, serving as external control resources upon which women depend, also play a pivotal role in the formation of women’s childbirth experiences, as highlighted by various studies in different regions. It was revealed that the provision of comprehensive information and explanations regarding unexpected scenarios or interventions by healthcare providers, coupled with the cultivation of a supportive atmosphere and encouraging doctor-patient relationship, is instrumental in shaping a positive childbirth experience (Dencker et al., 2019; Rania, 2019; McKelvin et al., 2021). Otherwise, unexpected medical interventions during childbirth and inadequate pre-intervention information may contribute to negative childbirth experience, and at times, traumatic birthing experiences (Rania, 2019). These studies collectively highlight the impact of a woman’s attitude toward impending childbirth, her cognitive/psychological preparedness for the birthing process, and the supportive resources she perceived on her ultimate birthing experience. Consequently, it is evident that social and psychological factors indeed play a pivotal role in shaping the childbirth experience of women.

Upon a thorough examination of the literature addressing the impact of social and psychological factors on women’s childbirth experiences, childbirth-related fear (CBRF) emerges as a salient risk factor. Mothers who experience CBRF are more likely to report traumatic birth experience (Ghanbari-Homayi et al., 2019) and develop PTSD (O'Donovan et al., 2014). Social support (SS) has been found to be a protective factor against PBT, particularly for women with a history of previous trauma experience. Both qualitative and quantitative studies have demonstrated that high levels of social support reduce the likelihood of post-traumatic stress symptoms (Soet et al., 2003; McKelvin et al., 2021). Another potential protective factor is Childbirth Readiness (CR), which is reflected by self-management, information literacy, birth confidence, and a birth plan for childbirth (Mengmei et al., 2022). Although there is no direct evidence to show a correlation between CR and PBT, mothers who feel prepared for childbirth were less likely to describe the childbirth process as traumatic (O'Donovan et al., 2014). Meanwhile, adequate maternal information literacy and sufficient pregnancy self-management have been proved to promote physical and psychological preparation for childbirth, strengthen confidence in childbirth, increase the sense of control during the labor process (Akca et al., 2017), and thus reduce the likelihood of PBT. Sense of coherence (SOC), has also been found to be highly correlated with the occurrence of PBT. A meta-synthesis of qualitative studies has linked self-confidence during delivery with positive childbirth experience (Olza et al., 2018). Another meta-analysis combining multiple studies showed that high levels of psychological coherence were associated with low levels of post-traumatic stress symptoms (Schäfer et al., 2019). Therefore, as a psychological trauma, PBT is highly likely to be affected by SOC. These highly controllable factors, namely SOC, CBRF, SS, and CR, have the potential to positively impact the prevention of PBT if properly formulated and adapted.

For too long, healthcare professionals have focused primarily on extrinsic interventions to improve individuals’ health, neglecting the potential of intrinsic factors that can aid in coping with challenges and maintaining health. In the 1980s, Israeli scholar Aaron Antonovsky proposed the theory of health Salutogenesis, which suggests that an individual’s SOC can enhance their ability to select general resistance resources (internal and external) from their environment that may benefit their health (Antonovsky, 2022). Internal resources include past experiences, cognitive abilities, problem-solving skills, and others, while external resources include economic status, religious beliefs, social support, and others. By utilizing these resources, individuals can effectively cope with the pressure and impact of the external environment, leading to a positive and productive high-quality life.

From this perspective, subjective experiences such as CBRF, which are based on past experiences (direct or indirect), can be considered a part of an individual’s internal resources. Childbirth readiness (CR), which is an indicator of an individual’s self-preparation for childbirth, may also be considered an internal resource. Additionally, SS can be viewed as beneficial external resources. We deduced that PBT may be influenced by SOC while CBRF, CR, and SS may play mediate roles in this process. Unfortunately, no published studies have examined these relationships. Guided by the theory of health origins and existing research, we propose the latent pathways of these variables: (1) SOC, CBRF, CR, and SS have impacts on PBT; (2) SOC might exert its effect on PBT through CBRF, CR, and SS. The hypothesized pathways were presented in Figure 1. With the aim of examining the underlying mechanisms of SOC on PBT, the study’s results are essential to triggering future intervention programs that can contribute to preventing PBT.
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FIGURE 1
 Conceptual diagram of the proposed parallel multiple mediator model. (A) Direct and indirect effect of SOC on PBT. (B) Total effect of SOC on PBT. PBT, Psychological Birth Trauma; SOC, Sense of Coherence; CBRF, Childbirth-related Fear; SS, Social Support; CR, Childbirth Readiness.




2 Methods


2.1 Study design

This cross-sectional study was conducted in obstetric wards of 13 hospitals, comprising 10 comprehensive hospitals and three specialized hospitals, located in mainland China from November 2021 to June 2022. The National Bureau of Statistics had previously divided mainland China into four economic regions, namely the East, Central, West, and Northeast. In accordance with the national principle of regional division, we employed a random selection method to choose seven provinces, municipalities, and autonomous regions from these regions across mainland China. We then selected tertiary and secondary hospitals from these provinces, municipalities, and autonomous regions.



2.2 Participants and sampling

Participants were recruited using a convenient sampling method. Inclusion criteria were as follows: (1) ≥20 years old (legal age of marriage for women in China); (2) having given birth within 72 h; (3) exhibiting clear consciousness and good expressive abilities; and (3) providing fully informed consent to participate in the study. Exclusion criteria included premature delivery, stillborn birth, prior diagnosis of psychological disorders such as depression or bipolar disorder, as well as co-concomitant infectious diseases such as AIDS or syphilis.

The sample size estimation in this study was based on the formula for estimating sample size in cross-sectional studies. The literature review indicated that the incidence rate of PBT ranges from 14.3 to 54.4% (Soet et al., 2003; Modarres et al., 2012; Boorman et al., 2014; Bay and Sayiner, 2021; Nagle et al., 2022). The current study adopted the lowest incidence rate of 14.3% to estimate the sample size (Boorman et al., 2014). Using a α of 0.05, and a relative sampling error of 0.15, indicated that 1,049 participants would be needed with a sample power of 0.86. To account for a 20% non-response rate, a total of 1,259 participants were required.



2.3 Data collection and measurement

Data were collected through a self-administered online questionnaire by trained nurses in study settings. The questionnaires consisted of five parts:

The first part pertained to basic information, including demographic and clinical variables. Demographic variables encompassed age, residence area, occupation status, insurance status, education level, household monthly income per capita, marital status, marital satisfaction. Clinical variables included pregnancy sleep status, pregnancy exercise status, pregnancy life events, adverse obstetric history, parity, mode of conception, intention of pregnancy, number of fetuses, abnormal prenatal examination outcomes, fetal development, self-reported pregnancy complications, pressure regarding the fetal gender, mode of delivery, labor analgesia, neonatal weight, self-reported childbirth complications and hospital level.

To evaluate the psychological birth trauma levels of the women, the study employed the Psychological Birth Trauma Scale (PBTS), which is a 15-item self-report scale (Zhang et al., 2023). Each item is rated on a 5-point Likert scale ranging from 1 (not met at all) to 5 (exact match). The total score of the PBTS ranges between 15 and 75, with a higher score indicating more severe psychological birth trauma levels. The PBTS comprises four dimensions: being neglected (four items, Cronbach’s α = 0.878), out of control (four items, Cronbach’s α = 0.804), physiological emotional response (four items, Cronbach’s α = 0.863), and cognitive behavioral response (three items, Cronbach’s α = 0.904). The Cronbach’s α of the total PBTS was 0.937.

The Sense of Coherence Scale (SOC-3) was utilized to assess the sense of coherence of the participants (Lundberg and Peck, 1995). The SOC-3 is a three-item scale adapted from Antonovsky’s Sense of Coherence Scale (Antonovsky and Sagy, 1986). The scale comprises three items to represent manageability, meaningfulness, and comprehensibility, respectively. The Agardh scoring method was utilized to calculate the total score (Agardh et al., 2003). Specifically, manageability and meaningfulness were rated on a scale of “often = 3 points, sometimes = 2 points, never = 1 point,” while comprehensibility was scored in reverse, with “often = 1 point, sometimes = 2 points, never = 3 points.” The total score was calculated as the sum of the three dimensions, with higher scores indicating a stronger sense of coherence.

The Chinese version of the Fear of Childbirth Scale (FOBS) was employed to estimate childbirth-related fear (CBRF) (Kuipers et al., 2020). The FOBS comprises two items on a visual analog scale, which inquire about the respondent’s feelings toward their approaching delivery. The scale measures the degree of worry and fear on a scale of 0 to 10 for each item, and the total score is computed as the mean of the two items. A higher score on the FOBS indicates a higher level of CBRF. The initial Chinese version of the FOBS exhibited robust internal consistency, with a Cronbach’s alpha of 0.91 (Haines et al., 2011). In the current study, the FOBS yielded a Cronbach’s alpha of 0.89.

The Chinese version of the Childbirth Readiness Scale (CRS) was utilized to evaluate childbirth readiness (Mengmei et al., 2022). The CRS is an 18-item questionnaire that comprises four dimensions: self-management, information literacy, birth confidence, and birth plan. Respondents rate each item on a 5-point Likert scale that ranges from 1 (strongly disagree) to 5 (strongly agree). A higher score on the CRS indicates a greater level of childbirth readiness. The CRS has been validated in Chinese pregnant women and exhibits good reliability (Cronbach’s α = 0.94 and split-half reliability = 0.88). In the present study, the CRS reported a Cronbach’s α of 0.96.

The Chinese version of the Medical Outcomes Study Social Support Survey (MOS-SSS) was used to evaluate social support (Yu et al., 2004). The MOS-SSS scale comprises one item that evaluates the support network and 19 items that assess the availability of social support in four dimensions: emotional, tangible, affectionate, and positive social interaction. The MOS-SSS is a 5-point Likert scale with the total score ranges from 20 to 100, which a higher score indicating greater social support. The Cronbach’s α for its Chinese version was 0.98 (Boorman et al., 2014). In the present study, the MOS-SSS reported a Cronbach’s α of 0.97.



2.4 Data analyses

Data analysis was conducted using IBM SPSS version 27.0. Descriptive statistics were used to present the basic characteristics of the participants. Pearson’s correlation analysis was primarily employed to explore the relationship between the dependent variable and the study variables. A parallel multiple mediator model was analyzed using the PROCESS macro developed by Hayes, which was based on nonparametric percentile bootstrap method, an efficient test method that does not require a population distribution (Preacher and Hayes, 2008; Montoya and Hayes, 2017). As presented in Figure 1, the independent variable X (sense of coherence) had a direct effect (c´) on the dependent variable Y (psychological birth trauma) and indirect effects on Y through three mediators: M1 (childbirth-related fear), M2 (social support), and M3 (childbirth readiness). In Figure 1A, a1 represents the effect of SOC on CBRF, b1 represents the effect of CBRF on PBT, the specific indirect effect of SOC on PBT through CBRF is estimated as a1b1, and so on. The total indirect effect SOC on PBT through three mediators is the sum of the three specific indirect effects. Figure 1B shows the total effect (direct effect + indirect effects) of SOC on PBT, which can be calculated using the formula c = c´ + a1b1 + a2b2 + a3b3. The analysis relied on the estimates of the bootstrap standard errors for hypothesis testing or the bootstrap confidence interval construction in the PROCESS macro to conduct inference for the direct and indirect effects and the contrast of each specific indirect effect. Continuous variables were decentralized before data analysis. Model 4 in Hayes’ PROCESS macro was employed to generate the bias-corrected bootstrap 95% confidence interval (CI) when proceeding with the inference for each effect, with 5,000 bootstrapping samples. An effect was considered statistically significant if the bootstrap 95% CI did not cross zero. All demographic information and clinical characteristics of the patients have been included in the model as covariates to mitigate potential model bias resulting from the loss of variables, and significant covariates were reported alongside the model fitting results.



2.5 Ethics approval and consent to participate

All the procedures performed in this study that involved human subjects were in full compliance with the ethical standards of the institutional and national research committee and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. Ethical approval was obtained from the Ethics Committee of Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology (reference number: TJ-IRB20210755). All the participants submitted written informed consent before enrolment in the study. The study is performed in accordance with the relevant guidelines.




3 Results


3.1 Characteristics of the participants

This study enrolled 1,366 participants totally. In brief, this sample is mainly composed of young first-time mothers (65.45%) under the age of 35 (92.46%), primarily from urban (76.43%) employed (77.96%) individuals. The majority of people have received college or higher education college (72.55%) and have incomes ranging from 3,000–10,000 RMB (61.43%). More detailed information about the basic characteristics of the participants were presented in Table 1.



TABLE 1 Demographic and clinical characteristics of the participants (n = 1,366).
[image: Table displaying various variables related to pregnancy and childbirth, with two columns of data each titled "Variables" and "n (%)". Categories include age, occupation, marital status, education, sleep status, pregnancy life events, parity, intention of pregnancy, prenatal examination outcomes, pregnancy complications, mode of delivery, residence area, insurance, marital satisfaction, income per capita, exercise status, obstetric history, conception mode, number of fetuses, fetal development, pressure regarding fetal gender, labor analgesia, neonatal weight, and hospital level. Each row provides percentages and some notes on categorical data.]



3.2 Correlations analysis of the independent, dependent and mediate variables

Table 2 displays the results of the correlation analysis conducted on the main study variables. The findings revealed significant correlations (p < 0.01) between the dependent variable (PBT) and the independent variables (SOC). Moreover, significant correlations were observed between the mediating variables (CBRF, SS, CR) and both the dependent and independent variables.



TABLE 2 Correlations between the study variables (n = 1,366).
[image: Correlation matrix showing relationships among PBT, SOC, CBRF, SS, and CR. Notable correlations include PBT with SOC (-0.261), CR (-0.288), and CBRF (0.248), all marked significant at p < 0.01. Definitions: PBT, Psychological Birth Trauma; SOC, Sense of Coherence; CBRF, Childbirth-related Fear; SS, Social Support; CR, Childbirth Readiness.]



3.3 Parallel mediation analysis

Figure 2 showed the relationship between SOC, the three mediators and PBT. The total, direct and indirect effects of SOC on PBT, and the associated 95% bootstrap confidence interval were presented in Table 3. The analysis yielded a significant total effect (effect size = −0.206, 95% Boot CI = −0.258 ~ −0.154), direct effect (effect size = −0.140, 95% Boot CI = −0.203 ~ −0.080) and indirect effect (effect size = −0.066, 95% Boot CI = −0.090 ~ −0.044). The indirect effect of SOC on PBT was significantly exerted through CBRF (effect size = −0.020, 95% Boot CI = -0.034 ~ −0.009), SS (effect size = −0.014, 95% Boot CI = −0.028 ~ −0.003) and CR (effect size = −0.032, 95% Boot CI = −0.048 ~ −0.018). No significant difference was found in the contrasts of three specific indirect effect.

[image: Diagram illustrating relationships between variables: SOC affects CBRF, SS, and CR with path coefficients of -0.112**, 0.172***, and 0.178*** respectively. CBRF and CR both influence PBT with coefficients of 0.179*** and -0.178***. SOC also has a direct effect on PBT with a coefficient of -0.140***. SS affects PBT with -0.084**. Arrows indicate the direction of influence, with statistical significance denoted by asterisks.]

FIGURE 2
 The parallel multiple mediator model of the relationship between Sense of coherence and psychological birth trauma. **p < 0.01; ***p < 0.001. PBT, Psychological Birth Trauma; SOC, Sense of Coherence; CBRF, Childbirth-related Fear; SS, Social Support; CR, Childbirth Readiness.




TABLE 3 Direct effect and indirect effects of SOC on PBT (n = 1,366).
[image: Table displaying effect sizes, bootstrap standard errors, confidence intervals, and percentage of total effect for various direct and indirect effects. Details include total, direct, and indirect effects through CBRF, SS, and CR. Contrast comparisons are also listed. Covariates include demographic and clinical variables.]




4 Discussion

Guided by the theory of Health Salutogenesis, this study tested the association between SOC, CBRF, SS, CR and PST. While CBRF was positive associated with of PBT, the other three factors (SOC, SS, CR) were negative associated with PBT. Meanwhile, as we proposed, SOC directly exerted its effect on PBT, with CBRF, SS and CR partly mediating its effect on PBT.

We discovered that women who possess a stronger SOC are less likely to experience PBT, with a significant direct effect (effect size = −0.140, % of total effect = 67.98%) in the parallel mediation model. Prior to this study, no research had explored the relationship between SOC and PBT. However, studies focused on post-traumatic stress disorder have reported a correlation between strong SOC and low post-traumatic stress symptoms (Schäfer et al., 2019), indicating a close link between SOC and trauma symptoms. The findings of this study confirmed the protective effect of SOC on PBT. Previous research has established a positive correlation between the extent to which a woman’s childbirth experience deviates from her expectations and a negative childbirth experience (Soet et al., 2003). Furthermore, a perceived lack of control during the childbirth process is a common indicator of a negative experience (Shorey and Wong, 2022). These findings suggest that an individual’s comprehension of the childbirth process and their sense of control over it are crucial determinants of their childbirth experience. The concept of SOC (Antonovsky and Sagy, 1986), which encompasses comprehensibility, manageability, and meaningfulness, can assist individuals in evaluating the challenges of childbirth, mobilizing their internal and external resources to manage stress, and maintaining a belief in the value of nurturing new life. Therefore, SOC may help to alleviate the trauma of childbirth.

Apart from its direct impact on PBT, SOC also indirectly affects childbirth trauma through CBRF, SS, and CR (total indirect effect size = −0.066, % of total effect = 32.02%). Specifically, the present study reveals that CBRF weakens the protective effect of SOC on PBT (specific indirect effect size = −0.020, % of total effect = 9.75%). Extensive literature has demonstrated that both primiparous and multiparous women are at a heightened risk of experiencing traumatic childbirth and subsequently developing PTSD and long-term psychological consequences as a result of CBRF (O’Donovan et al., 2014; Ghanbari-Homayi et al., 2019). The current investigation highlights that, CBRF can not only trigger PBT but also undermine the protective influence of SOC on PBT.

SS and CR were found to enhance the protective effect of SOC on PBT (specific indirect effect size = −0.014, % of total effect = 6.94%; specific indirect effect size = −0.032, % of total effect = 15.33%). SS is an external resource that encompasses general support from partners, family, and friends, as well as professional support from medical personnels. It has been demonstrated to be beneficial in aiding women to cope with various challenges during pregnancy and childbirth, and has been proven to reduce the incidence of traumatic childbirth experiences (Soet et al., 2003; Ghanbari-Homayi et al., 2019). The findings of this study suggest that SS can also work synergistically with SOC to reduce the likelihood of PBT. CR, as a problem-solving skill and a kind of self-efficacy regarding childbirth, is an important internal resource for individuals. If individuals have higher levels of maternal literacy, better self-management during pregnancy, stronger childbirth confidence, and more thorough childbirth plans, they will be better able to cope with the childbirth process (Mengmei et al., 2022). Thus, PBT are less likely to occur in individuals with better CR. Although previous studies have examined the relationship between maternal literacy (an important component of CR) (Soet et al., 2003), confidence in childbirth (Olza et al., 2018) and the childbirth experience, no studies have definitively tested the relationship between CR and PBT. This study extends existing conclusions by demonstrating that CR is a protective factor against PBT and that this protective effect is enhanced when combining SOC. The Health Salutogenesis Theory posits that SOC is advantageous for individuals to effectively mobilize both internal and external resources in order to cope with challenges (Antonovsky, 2022). The findings of this study lend support to this notion. Specifically, if expectant mothers possess a strong sense of SOC, they may be better equipped to recognize and utilize social support and multiple resources to manage the childbirth process. Additionally, they may be more capable of engaging in self-management practices during pregnancy, accumulating knowledge about pregnancy and childbirth, building confidence in their ability to give birth, and making plans for childbirth. These factors, SOC, SS and CR, working together, reduced the likelihood of experiencing PBT.

Regarding the comparison of specific indirect effects, although no significant difference was found in any contracts, the specific indirect effects generated through CR (% of total effect =15.33%) seems to be much higher than those generated through SS (% of total effect = 6.94%) and CBRF (% of total effect = 9.75%). Future studies may yield a significant difference with a larger sample. There are several possible explanations for this phenomenon. CBRF, which is a subjective feeling based on individual’ s past indirect or direct experiences about childbirth (Kuipers et al., 2020), may not produce evident PBT when higher SS and better CR are present. In other words, despite an individual’s fear of giving birth, if she perceives a strong sense of social support and is mentally or physically prepared for the childbirth process, they can effectively respond to the challenges that arise during childbirth, achieve positive outcomes, and avoid the occurrence of PBT. Secondly, compared to SS, which is an external resource, CR is more focused on the individual’s own ability to control the delivery process (Mengmei et al., 2022). As such, it can play a stronger mediating role (although did not significant).

The findings of this study have significant implications for clinical practice. SOC not only directly influences PBT but also exerts an indirect impact through CR, CBRF, and SS, underscoring the necessity of assessing SOC, CR, CBRF, and SS among pregnant women. If pregnant women exhibit weaker SOC, CR, and SS, along with higher CBRF, it suggests a heightened likelihood of future PBT, necessitating increased attention and care from perinatal healthcare professionals. Additionally, based on these assessments, targeted interventions can be designed around these potential intervention targets as part of maternal health promotion initiatives aimed at preventing birth trauma. For instance, cognitive adjustment sessions can be implemented (Kahraman and Gökçe İsbir, 2023; Khademioore et al., 2023) for pregnant women with low SOC and high CBRF alongside routine prenatal care to enhance their sense of comprehensibility, manageability, and meaningfulness regarding childbirth, thereby reducing excessive CBRF and mitigating the risk of PBT. Furthermore, early mobilization of the social support system during pregnancy, coupled with the development of a sufficient childbirth readiness, can empower women to prepare psychologically and physiologically for potential challenges during delivery, fostering confidence and resilience in facing the childbirth in the near future and reducing the likelihood of birth trauma.

The study has limitations. Given its cross-sectional design, the observed relationship between variables cannot be deemed causal. Therefore, there is an urgent need for longitudinal studies to better explain the mechanisms underlying the observed associations. Moreover, the data on CBRF and CR were collected within 72 h after delivery, which raises the possibility of recall bias. Despite these limitations, this study represents a pioneering effort to elucidate the impact of SOC on PBT and its underlying pathways. The findings have significant implications for the prevention and control of PBT. By shedding light on the role of SOC in mitigating PBT, this study provides valuable insights into the potential avenues for intervention and support for mothers who might experience PBT.



5 Conclusion

The present study provides compelling evidence that SOC not only exerts a direct effect on PBT but also operates indirectly through CBRF, SS, and CR. Notably, a stronger SOC is associated with a weaker PBT. Furthermore, CBRF attenuate the protective effect of SOC on PBT while SS and CR augment the protective effect of SOC on PBT. These findings underscore the importance of considering SOC, CBRF, SS, and CR as potential targets for interventions aimed at preventing PBT. As such, clinical practitioners and policy makers should pay close attention to these factors in designing effective interventions for preventing PBT. Importantly, interventions that focus on enhancing SOC and CR may hold the greatest promise for preventing PBT.
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Objective: The objective of this review was to provide a comprehensive summary and analysis of the risk factors associated with suicidal ideation among cancer patients.
Methods: This review adhered to the PICO/S framework and guidelines outlined in the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) framework (PROSPERO CRD42023433639). We searched Web of Science, PubMed, Embase, Scopus, PsycINFO, and Cochrane Library from the establishment date of the databases until June 9, 2023 for observational studies that reveal risk factors associated with suicidal ideation among cancer patients. Software Review Manager 5 (vision 5.4) was used for Meta-analyses.
Results: 4,921 studies were obtained through the search of the databases, 40 of which were eligible. Meta-analysis revealed that suicidal ideation in cancer patients was significantly associated with marital status, living alone, post-traumatic stress disorder (PTSD), panic disorder, education, psychiatric illness history, social functioning, childhood adversity experience, financial problems, pain, depression, demoralization, vomiting, residence and anxiety.
Conclusion: Being unmarried, living alone, less educated, living in rural, financial problems, pain, vomiting, PTSD, psychiatric illness history, lower social functioning, childhood adversity experience, anxiety, depression, demoralization, panic disorder were risk factors for suicidal ideation among cancer patients. This review provided evidence-based information for identifying and reducing the risk of suicide in cancer survivors.
Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/, CRD42023433639.
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1 Introduction

Suicide is a critical public health concern with significant global implications, leading to a substantial increase in mortality rates around the world. The World Health Organization (WHO) estimates that approximately 703,000 individuals die by suicide each year on a global scale (World Health Organization, 2021). Furthermore, experiences related to suicide, such as suicidal ideation, suicide attempts, suicide planning, and impulsive thoughts of suicide, can have a profound and detrimental psychological effect on both the individual and those in close proximity to them (Levi-Belz et al., 2019). According to the World Health Organization’s (WHO) 2019 estimates, cancer is identified as the primary or secondary cause of mortality before the age of 70 in 112 out of 183 countries, while ranking as the third or fourth leading cause in a further 23 countries (Sung et al., 2021). With the progress of medical science and the evolution of treatment approaches, an increasing number of cancer patients succumb to non-cancer-related causes (Yang et al., 2021). They endure significant physical and psychological stress. The rapid and devastating nature of suicide has made it a prominent contributor to mortality in cancer patients. The emotional upheaval triggered by a cancer diagnosis, the adverse effects of treatment, societal stigmatization leading to social isolation, and the financial burden of exorbitant medical expenses all contribute to an increased risk of suicidal tendencies among individuals grappling with cancer (Du et al., 2020). In daily life, patients are more prone to experiencing negative emotions due to their heightened attention toward these adverse changes, thereby amplifying the psychological impact on patients and intensifying social demands (Fingeret et al., 2010). For instance, body image alterations in cancer patients, primarily resulting from surgical procedures and long-term chemotherapy treatments, may engender feelings of shame regarding their physical appearance and difficulties in social interactions with friends and partners, ultimately contributing to the emergence of suicidal ideation (Covrig et al., 2021).

The prevalence of suicidal ideation in this particular population varies widely, ranging from 0.7 to 46.3% (Kolva et al., 2020). A recent meta-analysis indicated that the overall prevalence of suicidal ideation among cancer patients in mainland China was 24.95% (Ding et al., 2023). Furthermore, certain subsets of cancer patients experienced even higher rates, with the incidence of suicidal ideation reaching as high as 34.7% (Choi et al., 2014). Suicidal ideation encompasses a broad spectrum of thoughts, wishes, and concerns related to death and suicide. Suicidal ideation is considered to be one of the most important warning signs of suicidal behavior, and early detection and appropriate management of suicidal ideation is very important. According to the cumulative evidence, several studies have reported a range of risk factors for suicidal ideation in cancer patients. For example, general demographic risk factors include age (Akechi et al., 2000; Walker et al., 2008; Ernst et al., 2022), gender (Hagezom et al., 2021; Ma et al., 2022; Tang et al., 2022), religion (Spencer et al., 2012; Trevino et al., 2014b), education level (Zhou et al., 2020; Tang et al., 2022) and so on. The disease-related factors included pain (Akechi et al., 2002; Walker et al., 2008; Tang et al., 2016), cancer stage (Hagezom et al., 2021; Yu et al., 2023) and time since diagnosis (Zhou et al., 2020; Yu et al., 2023). Psychological factors include depression (Chang et al., 2019; Akechi et al., 2020; Xu et al., 2020), anxiety (Madeira et al., 2011; Hagezom et al., 2021) and hopelessness (Costantini et al., 2014; Zhang et al., 2017). Social factors encompass social support (Tang et al., 2016), social functioning (Jung and Yun, 2022) and so on. Based on previous research into risk factors for suicidal ideation, researchers have proposed various psychological interventions, including mindfulness meditation (Boyle et al., 2017) and music intervention (Trigueros-Murillo et al., 2023). However, the impact of some risk factors on suicidal ideation has been reported differently in studies making it challenging to further investigate interventions for cancer patients experiencing such thoughts. For instance, there are conflicting findings regarding the likelihood of suicidal ideation between female and male cancer patients. Some studies indicate a higher prevalence of suicidal ideation among female cancer patients, while others report the opposite trend (Madeira et al., 2011; Katayama et al., 2023). Furthermore, variations in findings exist across different countries or regions. In Italy, certain scholars have found no significant correlation between chemotherapy and suicidal ideation in cancer patients (Costantini et al., 2014). Conversely, studies conducted in China have indicated a substantial likelihood of chemotherapy being a risk factor for suicidal ideation among cancer patients (Tang et al., 2016). However, there is a lack of comprehensive meta-analyses or systematic reviews that have synthesized these factors. Currently, several studies are being conducted to investigate the risk factors associated with suicidal ideation in cancer patients. Nevertheless, these studies have reported inconsistent findings, and a comprehensive analysis of the impact of specific risk factors on suicidal ideation is still lacking. Hence, the purpose of this systematic review and meta-analysis is to concisely summarize the risk factors that contribute to suicidal ideation among cancer patients. Additionally, it aims to analyze the extent of the impact of these risk factors and offer evidence-based insights to identify suicide indicators early and develop mitigation strategies specifically for cancer survivors.



2 Methods

We adhered to the guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) to carry out our systematic review and meta-analysis. The review protocol has been registered in PROSPERO (registration number CRD42023433639).

We adhered to the PICO/S framework, as follows:

Population: cancer patients.

Exposure: any potential risk factor which may have an impact on suicidal ideation of cancer patients.

Comparison: cancer patients without suicidal ideation.

Outcome: suicidal ideation.

Study type: cross-sectional, case–control or cohort study.


2.1 Search strategy

Two researchers (JC and ZH) independently conducted comprehensive literature searches in major electronic databases, including Web of Science, PubMed, Embase, Scopus, PsycINFO, and the Cochrane Library. The searches were conducted from the inception of the databases until June 9, 2023, in order to identify observational studies that investigate risk factors associated with suicidal ideation among cancer patients. The search strategy employed a combination of subject headings and keywords. The search terms included: (“Neoplasm” [MeSH Terms] OR “cancer” OR “tumor”) AND (“suicidal ideation”) AND (“risk factors” OR “associated factors” OR “related factors” OR “influenc* factors” OR “risk*” OR “factors”). The reference lists of previously relevant publications were searched to identify relevant studies and guarantee the comprehensiveness and accuracy of the retrieval strategy utilized in this study.



2.2 Inclusion and exclusion criteria

The inclusion criteria included: (1) population (P): cancer patients; (2) exposure factors (E): any potential risk factor which may have an impact on suicidal ideation of cancer patients; (3) outcome (O): suicidal ideation, which is necessary to adhere to internationally recognized suicidal ideation assessment scales; (4) study type: observational studies including case–control, cohort study, or cross-sectional design; (5) English literature that has been published online.

The exclusion criteria included: (1) books, case reports, editorials, comments, conference papers, any type of review, or letters; (2) the study participants are underage (<18 years old); (3) duplicate literature or data; (4) studies not providing full text or specific data or only providing the statistical conclusion.



2.3 Data extraction

The study selection process and extracted data are as follows: (1) EndNoteX9 software was used to manage exported search results and remove duplicates. (2) Two authors (JC and ZH) independently screened the titles and abstracts and evaluated the applicability of the criteria. At this stage, only studies that met the minimum quality criteria were selected. (3) They carefully reviewed the chosen studies in their entirety to assess their compatibility with the predefined eligibility criteria. (4) Both reviewers examined 10% of the studies included by the other reviewer to determine eligibility. The task of resolving disagreements was assigned to the third author, DY. (5) Two researchers (JC and ZH) extracted data from eligible studies and recorded it in a spreadsheet. The data included the first author’s name, country of the study population, year of publication, age, sample size, type of cancer, prevalence of suicidal ideation and study design. A quality assessment was also be carried out at this stage.



2.4 Quality assessment

The quality of the included studies was independently assessed by two researchers (JC and ZH), and any disagreements were resolved through discussion with an additional reviewer (DY). To evaluate the included case–control and cohort studies, we utilized the Newcastle-Ottawa scale (Stang, 2010). The scale comprises 8 items, with scores ranging from 0 to 3 denoting low quality, 4 to 6 indicating moderate quality, and 7 to 9 representing high quality. We evaluated the included cross-sectional studies using the checklist provided by the U.S. Agency for Healthcare Research and Quality (AHRQ) (Schünemann et al., 2008). The checklist is comprised of 11 items, each with answer options of “yes,” “no,” or “unclear.” A response of “yes” is assigned 1 point, while “unclear” or “no” receive 0 points. A total score falling within the range of 8–11 indicates high quality, 4–7 suggests moderate quality, and 0–3 reflects low quality.



2.5 Statistical analysis

Data analysis was conducted using Software Review Manager 5 (version 5.4). The heterogeneity test between studies was performed based on I2 and p-values. If the results showed p ≥ 0.05 and/or I2 ≤ 50%, it indicated homogeneity among the studies and a fixed-effect model was utilized. Conversely, if heterogeneity was observed, a random-effects model was employed (Higgins et al., 2003). To assess the stability of the results, sensitivity analysis was conducted by excluding each study individually. The presence of publication bias was analyzed using the funnel plot method. The effect of count data was quantified using the odds ratio (OR) and the corresponding 95% confidence interval (CI). And the effect of continuous data was represented by the standardized mean difference (MD) along with its 95% confidence interval (CI). A significance level of p < 0.05 (two-tailed) was deemed statistically significant. Risk factors with frequencies less than 2 or variables with inconsistent classifications or different data types were not included in the meta-analysis. For some factors, if the number of studies was only 2 and there was heterogeneity, meta-analysis would not be performed.




3 Results


3.1 Study search results

According to the searching strategy, a total of 4,921 studies were retrieved from the database initially. Following the exclusion of duplicate articles, 1,142 records were screened out. By reading the abstract and title, 926 studies that were obviously inconsistent with the theme were excluded, and 216 were included in the preliminary screening. Following the application of the inclusion and exclusion criteria to the full text, a total of 40 studies that met the conditions were included. Figure 1 displays the flowchart of the study selection process.

[image: Flowchart depicting the selection process for studies in a qualitative synthesis. Initially, 4921 records were identified from various databases. After removing 3779 duplicates, 1142 records remained. Following screening, 926 records were excluded based on title and abstract. Of the 216 full-text articles assessed for eligibility, 176 were excluded for reasons including being books (6), letters (24), comments (4), case reports (11), editorials (14), conference papers (15), news briefs (3), reviews (26), qualitative studies (10), having participants under 18 (40), being randomized controlled trials (19), and not being in English (4). Ultimately, 40 studies were included.]

FIGURE 1
 The flowchart of the study selection process.




3.2 Characteristics of the studies included

The selected studies were published from 2000 to 2023. The study included participants from thirteen countries, namely China, the United States, Japan, South Korea, the United Kingdom, Italy, Germany, Portugal, Lithuania, Ethiopia, Canada, Australia, and Spain, with sample sizes ranging from 60 to 382,266. The prevalence of suicidal ideation among cancer patients ranged from 0.27 to 53.3%. Out of the 40 included studies, the majority (30) were cross-sectional in design. 9 were cohort studies and 1 was case–control study. The 30 cross-sectional studies were assessed for quality, with scores ranging from 4 to 10 and an average score of 6.70, indicating a moderate quality level (6.70 out of 11). The 9 cohort studies scored from 5 to 8, with an average score of 5.89, and were of moderate quality. The score of the case–control study was 7, which indicated high quality. The basic characteristics and quality evaluation of the studies were demonstrated in Table 1.



TABLE 1 The basic characteristics and quality evaluation of the studies included.
[image: A table presents a study overview across various countries, detailing study ID, author, year, country, study design, cancer type, sample size (percentage of females), age (mean plus or minus standard deviation or median interquartile range), prevalence of suicidal ideation (SI) in percentage, AHRQ, and NOS for each entry. The data covers different cancer types, designs, and populations, highlighting key metrics for analysis.]



3.3 Description of the potential risk factors

Table 2 presents the identification of 122 potential risk factors associated with suicidal ideation in cancer patients. The most common risk factors included depression, anxiety, pain, age, marital status and so on. Risk factors with frequencies less than 2 were not included in the meta-analysis. Factors such as self-efficacy, time since cancer diagnosis, social support, income, alcohol consumption, existential well-being, self-rated economic status, physical function, tumor site, age (count data), fatigue, body image, global health status and number of cancer treatment regimens were not included in the meta-analysis due to inconsistent classifications or different data types. For some factors, if the number of studies was only 2 and there was heterogeneity, meta-analysis would not be performed.



TABLE 2 Potential risk factors associated with suicidal ideation in cancer patients.
[image: A large spreadsheet displays a grid layout with multiple rows and columns. Rows are labeled with various medical and operational categories, while columns are numbered. Check marks indicate specific data points or selections within the grid, scattered throughout the spreadsheet. The arrangement suggests a comprehensive tracking system, likely for monitoring medical processes or patient care metrics.]



3.4 Meta-analysis results

Finally, there were 32 risk factors for which data from 2 or more studies could be extracted and analyzed. According to the results of the meta-analysis, suicidal ideation in cancer patients was significantly associated with marital status (OR: 1.73 [1.59–1.88]), living alone (OR: 2.97 [1.80–4.88]), post-traumatic stress disorder (PTSD, OR: 4.00 [2.33–6.87]), panic disorder (OR: 3.68 [1.71–7.90]), education (OR: 2.24 [1.57–3.19]), psychiatric illness history (OR: 5.41 [3.80–7.70]), social functioning (OR: 2.68 [1.58–4.55]), childhood adversity experience (OR: 5.17 [2.88–9.29]), financial problems (OR: 2.42 [1.49–3.92]), pain (OR: 2.10 [1.74–2.52]), depression (continuous data, MD: 6.84 [6.42–7.27]), demoralization (OR: 10.35 [5.29–20.23]) and vomiting (OR: 2.77[2.01–3.82]). All p-values (double-tailed) were less than 0.05. In addition to the above factors, there was considerable heterogeneity among the studies (I2 > 50%) in which the remaining factors were located. Random effects models were employed to estimate the aggregated effect estimates. Preliminary results manifested that residence (OR: 2.79 [1.58–4.91]), depression (count data, OR: 3.99 [2.80–5.69]), anxiety (count data, OR: 3.36 [2.14–5.26]), anxiety (continuous data, MD: 5.43 [4.60–6.26]), chemotherapy (OR: 1.47 [1.07–2.02]), metastasis (OR: 1.69[1.06–2.70]) and the number of physical symptoms (OR: 1.60 [1.15–2.21]) were risk factors for suicidal ideation. All p-values (double-tailed) were less than 0.05. A sensitivity analysis was conducted by individually excluding each study, and minimal alterations were observed in the final outcomes pertaining to residential factors, depression (count data), and anxiety. However, after sensitivity analysis, the results of chemotherapy, metastasis and the number of physical symptoms changed significantly, suggesting that the results of pooled analysis were not robust. Detailed meta-analysis results were shown in Table 3.



TABLE 3 Meta-analysis results.
[image: Table displaying risk factors associated with various conditions, categorized by homogeneity and heterogeneity. Each row lists a risk factor, its I² (%) and P-value, the classification as homogeneous or heterogeneous, and the odds ratio or mean difference with a 95% confidence interval and P-value. Significant values are marked with asterisks, indicating levels of statistical significance (* p<0.05, ** p<0.01, *** p<0.001).]

Specific information on forest plots of risk factors and funnel plots of published bias were provided in Appendices 1, 2. For depression, funnel plot of 17 included studies showed partial asymmetry, suggesting possible publication bias.




4 Discussion

This systematic review and meta-analysis is the first comprehensive summary of risk factors associated with suicidal ideation among cancer patients, to our knowledge. Forty studies from 13 countries were included, with sample sizes ranging from 60 to 382,266. Among them, there are 30 studies were cross-sectional design, 9 for cohort, 1 for case–control study. The Quality of the literature was assessed by the Newcastle-Ottawa scale and the Agency for Healthcare Research and Quality. The quality of the included studies were moderate or above, and they met the requirements with high reliability.

We identified a large number of studies reporting nearly 122 risk factors associated with suicidal ideation, synthesizing studies on influencing factors over the last 23 years. The review findings indicate a prevalence rate of suicidal ideation ranging from 0.27 to 53.3% among cancer patients. Furthermore, suicidal ideation in cancer patients was significantly associated with depression, marital status, living alone, post-traumatic stress disorder, panic disorder, education, psychiatric illness history, social functioning, childhood adversity experience, financial problems, pain, residence, anxiety, vomiting and demoralization.

Our review demonstrated that unmarried, less educated, living alone, living in rural, having lower quality of social functioning, and having financial problems were linked to suicidal ideation. The findings of Erryk S. Katayama et al. illustrated a consistent association between unmarried status and an increased risk of suicidal ideation among cancer patients, aligning with our own results (Katayama et al., 2023). Physically, spouses exhibit heightened awareness of patients’ needs, while emotionally, they demonstrate greater understanding of patients’ preferences. In addition, the presence and support of a spouse can foster treatment adherence among married patients, thereby enhancing the overall treatment trajectory and ultimately improving outcomes (Liao et al., 2019; Luo et al., 2022). Isolation seems to be distinctly prevalent among patients who live alone, and lack of family support may lead to isolation and suicidal thoughts (Henry et al., 2018). The association between lower quality social functioning and suicidal ideation may be attributed to cancer patients’ increasing social disengagement during their prolonged hospital stays, and it can lead to a perception that their abilities are underutilized and hindered in achieving their social values (Jung and Yun, 2022). In hospital, proper organization of group activities such as group exercises and singing competitions can enhance the connection between cancer patients and society. And in community, it is imperative to engage in frequent visitations and communication, or organize community activities aimed at enhancing their social functioning, maintaining social roles, and fostering a sense of worthiness. Patients with higher levels of education or living in urban were more involved in treatment decisions, had more access to disease information, and had adequate communication with their physicians (Tang et al., 2022). On the contrary, in low educated patients or patients living in rural, treatment decisions were mostly made by family members, and even some of these patients did not have a complete understanding of their condition. Therefore, they might be higher possibility to get suicidal ideation. It is crucial for cancer patients to promptly acquire comprehensive knowledge related to their condition, enabling them to gain a better understanding of the disease. Simultaneously, providing care and encouragement to cancer survivors is essential in empowering them to confront cancer with greater resilience. Patients facing financial difficulties are particularly concerned about imposing burdens on their families or incurring substantial expenses without experiencing improvement, which can contribute to suicidal ideation (Wilson et al., 2005). Medical professionals and social workers can seek assistance based on the patient’s condition, for instance, organizing patient donations or coordinating with social welfare organizations to raise funds.

In addition, we noted that childhood adversity experience, depression, anxiety, demoralization, post-traumatic stress disorder and panic disorder were risk indicators of suicidal ideation. There is a plethora of evidence that childhood adversity experience is significantly associated with suicidal ideation (Henry et al., 2018; Zhang et al., 2020). Specific types of childhood traumas, namely severe emotional neglect and emotional violence, can trigger the onset of social isolation in an individual’s psychological well-being. Consequently, individuals in this situation may come to believe that they lack connection and a sense of belonging, which may increase their vulnerability to suicidal tendencies (Zhang et al., 2020). The same goes for post-traumatic stress disorder and panic disorder. Stressful traumatic experiences may drain patients’ mental energy and resources to a large extent, which makes them more susceptible to mental disorders (Mellon et al., 2007). Demoralization may have a strong negative impact on the psychological state of cancer patients. When patients are unable to effectively manage stress, they may feel helpless and hopeless, which leads to a loss of meaning and purpose in life (Xu et al., 2019). Some studies have demonstrated that music intervention exerts a substantial positive influence on anxiety, depression, pain, fatigue, and overall quality of life (Bulotiene and Pociute, 2019). The hospital can offer music intervention and psychological lectures to cancer patients, aiming to facilitate the elimination of negative emotions and alleviate emotional exhaustion. Meanwhile, their family members should provide unconditional positive attention and ample familial support.

What’s more, anxiety and depression are the predominant risk factors for suicidal ideation among cancer patients. Anxiety, through the alteration of brain chemistry, particularly affecting serotonin, plays a significant role in mood regulation, thereby increasing the risk of suicidal ideation (Bachmann, 2018). As patients endure long-term treatment and the adverse reactions brought by treatment, anxiety is likely to turn into depression (Luo et al., 2022). Cancer patients with depression are much easier to experience suicidal ideation than other patients, because depression is an independent cause of suicidal ideation regardless of the cancer (Stanbouly et al., 2023). Cancer patients could generate high levels of psychological distress resulting from cancer diagnosis, treatment and social isolation (Abdel-Rahman, 2019). Moreover, individuals with depressive symptoms, including hopelessness, insomnia, decreased appetite, social isolation, fatigue, and diminished self-worth, are significantly more vulnerable to experiencing suicidal ideation. It is widely recognized that depression among cancer survivors is frequently overlooked or underestimated in the context of cancer care (Passik et al., 1998). Once the depressed patients through various channels reveal negative, pessimistic mood; recently suffered a serious event difficult to remedy; recently had strong hostility and aggression and treatment of the attitude of the abnormal behavior needs medical staff to cause enough attention, because it is likely to be an important signal of suicide. In conclusion, the early identification and intervention of depression among cancer survivors holds significant potential as a pivotal strategy in preventing suicide in this population (Balcı Şengül et al., 2014; Akechi, 2020). The findings of various studies have demonstrated that mindfulness meditation can offer solace and enhance self-regulation among cancer patients, significantly bolstering their psychological resilience and safeguarding them against impulsive decision-making. Consequently, individuals undergoing this practice develop a comprehensive comprehension and endurance, thereby mitigating the impact of cancer on their well-being (Panta, 2018). As a result, healthcare professionals are encouraged to appropriately guide patients in engaging with mindfulness meditation as a means to alleviate their psychological distress.

Cancer patients with vomiting, pain and psychiatric illness history were noted growing trend of suicidal ideation. They are greatly affected by a range of symptoms that come with treatment. The treatment cycle is long, the cost is high, and the side effects are obvious, such as vomiting, changes in appearance and sleep disorders (Choi et al., 2014). Vomiting may cause the patient to feel a loss of appetite, resulting in insufficient daily energy intake to cope with daily life and treatment, which may fall into a vicious cycle, loss of confidence in life and even suicidal ideation (Tang et al., 2022). Cancer patients who experience no or mild pain tend to have reduced psychological distress and an enhanced quality of life. Conversely, individuals dealing with severe pain might prematurely halt coping efforts, contemplate escape strategies from the pain, and even contemplate suicide (Suarez-Almazor et al., 1997). Furthermore, research has indicated that patients are at particularly high risk of severe emotional and physical distress when disclosing a cancer diagnosis and treatment (Anguiano et al., 2012). For cancer patients with a history of mental illness, they face higher levels of psychological stress than the general population (Hyer et al., 2021). Mental deterioration may impair a patient’s ability to cope with cancer and even lead to suicide. Therefore, appropriate psychological interventions for patients with both a cancer diagnosis and a mental disorder are essential to reduce suicide risk. At the same time, in clinical work, more and timely attention should also be paid to cancer survivors with pain and physical discomfort symptoms to eliminate suicidal ideation.

Despite the positive effects of psychological interventions on alleviating negative emotions and suicidal ideation in cancer patients, cancer patients may lack motivation to participate in psychological intervention programs (Sebri et al., 2022). In the future, strategies to enhance the motivation of cancer patients to participate in psychological intervention can be explored. The personalized design of psychological intervention and the combination of psychological intervention with other means (such as musical intervention or social support) can further enhance the motivation of cancer patients to participate in psychological intervention programs, thereby reducing the suicidal ideation of patients.



5 Limitations

There are several limitations of studies included in our review. First, the included studies were all written in English, which limits knowledge sharing among large-scale researchers writing in other languages. Further, a large number of moderate quality articles were included in the study, and it is suggested that more high-quality and large sample original studies should be included to supplement and verify it in the future. Additionally, considering its limited reliability and lack of academic control, we opted not to include the gray literature in our study. However, we acknowledge its potential value and anticipate future research in this area. Finally, there were few literatures involving panic disorder and living alone in the included factors, which may lead to a certain bias in the Meta-analysis and affect the results of the Meta-analysis. Future studies in this field are needed to explore the relationship between them and suicidal ideation, contributing to the robustness of the conclusions drawn from our meta-analysis. Furthermore, further empirical research is necessary to validate certain risk factors for suicidal ideation among cancer patients that are not well documented in current existing literature.



6 Conclusion

Compared with cancer patients without suicidal ideation, depression, marital status, living alone, post-traumatic stress disorder, panic disorder, demoralization, vomiting, education, psychiatric illness history, social functioning, childhood adversity experience, financial problems, pain, residence and anxiety were identified as major risk factors for having suicidal ideation. Our review has the potential to assist healthcare providers in early identification of cancer survivors who are at a high risk of suicidal ideation, enabling them to proactively implement suicide prevention interventions.
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This study aimed to explore the relationship between life events and non-suicidal self-injury (NSSI) in college students, as well as the mediating effect of sleep disturbances and psychotic-like experiences (PLEs). After excluding invalid questionnaires, 5,754 were retained, and the valid efficiency was 75.94%. The subjects were aged 16 to 29 years (M = 19.166; SD = 1.392), with 1,969 males (34.22%) and 3,785 females (65.78%). Life events, sleep disturbances, PLEs, and NSSI were assessed using standard scales. Data were analyzed by Pearson Correlation Analysis and bias-correction percentile Bootstrap method. The results show that (1) life events were significant positive predictors of NSSI, sleep disturbances, and PLEs; (2) sleep disturbances, PLEs, and the chain mediation between the two, were mediators between life events and NSSI. Life events are thus shown to be an important external factor influencing NSSI in university students, and this process is mediated through sleep disturbances, PLEs, and the chain between the two. Interventions for NSSI can therefore be made by improving college students’ sleep quality and reducing PLEs.
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1 Introduction

Non-suicidal self-injury (NSSI) refers to the intentional behavior of individuals who injure themselves without suicidal intent, such as cutting, burning, or scratching themselves (Whitlock et al., 2011; Kiekens et al., 2019). This behavior can occur throughout the course of an individual’s life, however data has shown that the global self-injury rate for college students is 17 to 38% (Whitlock et al., 2011). While the extent and fatality of NSSI may differ among individuals and demographic groups, numerous studies have established its correlation with suicidal tendencies, psychological distress, and various manifestations of mental illness (Yates, 2004; Jacobson and Gould, 2007; Klonsky, 2007). As such, how NSSI develops and its influencing factors demand careful exploration, as understanding the characteristics of NSSI can allow for the development of interventions and preventions.

Life events and NSSI are closely related. According to Nock’s integrated theoretical model of self-injury, self-injurious behavior is an effective way to quickly regulate aversive emotional experiences or social situations, which can be predicted by life events (Nock, 2009). College students are in the process of emerging into adulthood, continuing role exploration which first began in adolescence as they began to take on increasingly adult responsibilities and commitments, and are more likely to experience stressful life events which can lead to psychological problems (Acharya et al., 2018). Compared to those who do not engage in NSSI, self-injurers demonstrate higher physiological arousal in the face of stressful life events, increased emotional distress, and are more likely to adopt self-injury strategies to deal with this resulting emotional distress (Nock, 2010; Riley et al., 2015). Thus, stressful life events are an important factor in individuals’ NSSI. Indeed, stressful life events have been shown to predict NSSI (Lan et al., 2019). Therefore, this study hypothesized that life events predict NSSI.

Sleep disturbances can manifest in a variety of ways, such as difficulty falling asleep, difficulty maintaining sleep, drowsiness, early awakening, and nightmares (Bernert et al., 2015). Moreover, many factors, such as one’s life history or emotional state, can affect one’s sleep (Benjamins et al., 2017). Many studies have shown that stressful life events, such as an individual’s life history, can affect sleep quality, and lower quality sleep is associated with higher levels of self-harming behavior (Gardani et al., 2022). From the clinical perspective, the stress response system plays a vital role in insomnia. Corticotropin-releasing hormone, which regulates sleep and increases under stress, is the leading cause of insomnia (Krueger and Majde, 2003), and animal experiments have shown that using corticotropin-releasing hormone inhibitors reduces the animals’ arousal times (Chang and Opp, 1998). Yoo et al. found that instability of the inhibition of the medial prefrontal cortex on the amygdala and adjacent mesencephalic limbic structures in individuals suffering from insomnia, which resulted in a less-functional emotional response and lower impulse inhibition, further leading to a high correlation between sleep disturbances and self-harm (Yoo et al., 2007). Liu et al. (2016) investigated 2,090 adolescents and found that those with low sleep quality had a higher risk of NSSI. Similarly in adults, individuals with increased insomnia or nightmares demonstrate more self-injurious behaviors (Ennis et al., 2017). As it appears that life events may impact NSSI through sleep disturbances, this study hypothesized that sleep disturbances play a mediating role between life events and NSSI.

Psychotic-like experiences (PLEs) may mediate the relationship between life events and NSSI. PLEs are symptoms similar to those of a clinical psychiatric syndrome (Koyanagi and Stickley, 2015). These PLEs persist due to a variety factors, but can eventually evolve into a mental illness (van Os et al., 2008). Therefore, PLEs are considered to be critical early signs of psychiatric disorders. The cognitive model of integrated social development of mental illness holds that factors such as genetics and childhood adversity influence the development of one’s dopamine system, making it more sensitive, while individuals’ cognitive patterns become paranoid in the face of social adversity. When exposed to stressful life events, these individuals are prone to the dysregulation of dopamine release, which results in the individual experiencing even more stress under the effect of their subsequent irrational cognitive patterns, which leads to a vicious cycle of stress driving dopamine dysregulation, which then generates more stress, further dysregulating dopamine release, and reinforcing paranoid cognitive patterns (Howes and Murray, 2014). Empirical research has also shown that life events are related to increased risk of mental illness (Beards et al., 2013). PLEs are also understood to be an important predictor of NSSI. One meta-analysis found that individuals experiencing PLEs had three times the risk of self-injurious behavior than those who did not experience PLEs (Honings et al., 2015). Moreover, the more frequent the PLEs, the more likely the occurrence of self-injurious behavior, which could be related to negative coping styles (Lee et al., 2021). With this in mind, the current study hypothesized that life events aggravate one’s experience of PLEs and promote NSSI, which is to say that PLEs play an intermediary role between life events and NSSI.

Meanwhile, sleep disturbances may mediate the relationship between life events and PLEs. The diathesis–stress conceptualization of schizophrenia suggests that sleep plays a critical role at multiple time points in neurodevelopment, and that sleep disturbances increase one’s stress response to stressful events, and can exacerbate the vicious cycle of psychotic episodes (Lunsford-Avery and Mittal, 2013). Marcusson-Clavertz et al. (2022) conducted coordinated analyzes of the data from several studies which employed ecological momentary assessments to capture naturally-occurring, self-reported stress and sleep, and found that life events as external factors did have an impact on participants’ reported quality of sleep. Furthermore, a series of sleep disturbances have been observed across the entire spectrum of mental illnesses, and the relationship between sleep disturbances and PLEs is shown to have cross-cultural consistency (Lunsford-Avery and Mittal, 2013; Koyanagi and Stickley, 2015). Studies have also found that disruptions to circadian rhythms caused by sleep disturbances are associated with the severity of psychotic symptoms, and may be a pre-defining feature of the emergence of psychosis (Lunsford-Avery et al., 2017). It is thus reasonable to assume that life events affect sleep, and sleep disturbances affect PLEs. Therefore, this study further hypothesized that life events impact self-injurious behavior through a chain-mediating effect of sleep disturbances and PLEs. The resulting chain mediating model hypothesis model is shown in Figure 1.
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FIGURE 1
 Chain mediating model hypothesis between sleep quality and PLEs in the relationship between life events and NSSI.




2 Methods


2.1 Subject and procedure

A convenience sampling method was used to invite students from five universities located in Hunan Province and Guangdong to complete a questionnaire survey via the online survey website Wenjuanxing.1 A total of 7,577 questionnaires were collected. After excluding invalid questionnaires (i.e., item responses were quicker than the reasonable rate of 2 s per item), 5,754 questionnaires were deemed valid (75.940% valid response rate; DeSimone et al., 2014). All subjects were from 16 to 29 years of age (M = 19.166; SD = 1.392), with 1,969 males (34.220%) and 3,785 females (65.780%); 2,430 first-year students (42.231%), 1,388 s-year students (24.122%), 1,225 third-year students (21.290%), 638 fourth-year students (11.088%), and 73 fifth-year students (1.269%).



2.2 Measures


2.2.1 Adolescent self-rating life events checklist (ASLEC)

ASLEC was developed by Liu et al. (1997), which consisted of 26 negative stress events including family (e.g., “ignored by parents”), school (e.g., “failure in final exam”), interpersonal (e.g., “break up with a close friend”), and individual (e.g., “serious illness”). Respondents are asked whether they and their family have experienced the events listed in the scale over the course of the previous 3 months. If they have not, the score is 0. If they have experienced it, the respondent rates the item according to event’s degree of impact in their life (1 = no effect, 2 = mild, 3 = moderate, 4 = severe, and 5 = extremely severe). Higher average scores indicate higher levels of stressful life events. The Cronbach’s α for the ASLEC in the current study was 0.941.



2.2.2 Insomnia severity index scale (ISI)

The ISI, as translated into Chinese by Yu (2010), was used to evaluate participants’ severity of insomnia, as this would also provide information regarding the impact of insomnia on their health and daytime functioning. The scale includes seven items, each of which is rated using a Likert scale ranging from 0 (no problem) to 4 (very severe problem). The higher the total score, the more serious the respondent’s insomnia symptoms. In this study, the Cronbach’s α for the ISI was 0.934.



2.2.3 PLEs

The positive subscale of the Community Assessment of Psychological Experiences (CAPE; Mark and Toulopoulou, 2017) was used to measure respondents’ experiences of PLEs in this study. The subscale comprises eight items evaluating two aspects: delusional experiences (delusion of reference, fear that someone wants to kill them, erased thoughts, inserted thoughts, thoughts being broadcast, feeling of being controlled) and hallucinations (e.g., visual or auditory hallucinations). The frequency of PLEs was also measured using one item which asked how often they experienced these thoughts, which was rated on a scale ranging from 1 (never) to 4 (very often). The eight items taken from the CAPE scale have been shown to have high validity in Chinese college students (Wang et al., 2022). In this study, the Cronbach’s α for these items was 0.926.



2.2.4 The deliberate self-harm inventory (DSHI)

The DSHI, as constructed and validated by Gratz (2001), has been shown to have good reliability and validity in measuring adolescents’ self-harm behavior in China (Lan et al., 2019). The questionnaire is a one-dimensional scale with nine items (e.g., “Pierce my skin with sharp objects”). Each item is scored on a six-point scale ranging from 0 (none) to 5 (five or more times). The higher the score, the more serious the adolescent’s self-injury behavior, with a total possible score for the full scale between 0 and 45. In this study, the Cronbach’s α for the DSHI was 0.894.




2.3 Data analysis

Data analysis was performed using SPSS 25.0 and PROCESS. To check for potential common method bias, Harman’s single-factor analysis was first conducted. The reliability of each of the scales used in the current study was evaluated using Cronbach’s α coefficient. Pearson correlation coefficients were then calculated to explore the associations between the variables. Subsequently, the PROCESS (Model 6) was employed to investigate the chain mediation relationships among life events, sleep quality, PLEs, and NSSI.




3 Results of analysis


3.1 Multicollinearity and common method variance

Exploratory factor analysis was used to test for possible common method bias by integrating all questionnaire items. The results showed seven factors with eigenvalues greater than 1. The first factor accounted for 27.720%, which is less than 40% (Tang and Wen, 2020), indicating no serious common method deviation in the data of this study. As gender and region could influence the results, we then used these as control variables for the correlational analysis. The results showed that life events, sleep quality, PLEs, and NSSI were all significantly correlated with one another (see Table 1). The results of the subsequent logistic regression analysis indicated that gender, life events, sleep quality, and PLEs could all positively predict NSSI (see Table 2).



TABLE 1 Descriptive statistics and correlation analysis results.
[image: Table displaying variables with means (M), standard deviations (SD), and correlation coefficients. Variables include life events (M=44.296, SD=17.691), sleep quality (SQ) (M=13.141, SD=5.675), psychotic-like experiences (PLEs) (M=10.695, SD=3.881), and non-suicidal self-injury (NSSI) (M=9.562, SD=2.795). Significant correlations are indicated: SQ with life events (0.350), SQ with PLEs (0.485), and PLEs with NSSI (0.257). Significance levels: *p<0.05, **p<0.01, ***p<0.001. N=5,754.]



TABLE 2 Results of regression analysis.
[image: Table displaying predictors of adolescent non-suicidal self-injury (NSSI) with columns for standardized coefficient (β), t-values, and odds ratio (OR) with confidence intervals. Predictors include region, gender, year of study, life events, sleep quality, and psychotic-like experiences (PLEs). Significant results are noted with asterisks, indicating levels of statistical significance. The table notes the dependent variable as NSSI and provides a footer explaining terms and significance levels.]



3.2 The mediating effects of sleep quality and PLEs

A significant correlation was found between life events, sleep quality, PLEs, and NSSI, and the results supported conducting a further mediating effects analysis (Wen and Fan, 2015). Process 3.3 was used to analyze the mediating role of sleep quality and PLEs between life events and NSSI, controlling for gender and year of study. The results of the regression analysis (see Table 3) showed that life events had a significant positive predictive effect on NSSI (β = 0.206, p < 0.01). When life events, sleep quality, and PLEs were included in the regression equation, the predictive effect of life events on NSSI changed (β = 0.111, p < 0.001). Life events positively predicted sleep quality (β = 0.351, p < 0.001) and PLEs (β = 0.189, p < 0.001); sleep quality positively predicted PLEs (β = 0.417, p < 0.001) and NSSI (β = 0.111, p < 0.001); and PLEs positively predicted NSSI (β = 0.167, p < 0.001).



TABLE 3 Results of the regression analysis of the relationship between model variables.
[image: Table displaying standardized coefficients (β) and t-values for three models: Model 1 (Sleep Quality), Model 2 (Psychotic-Like Experiences), and Model 3 (Non-Suicidal Self-Injury). Predictors include Region, Gender, Year of Study, and Life Events. Key findings: Gender has a significant negative impact across all models, Life Events are highly significant in all models, Year of Study is only significant in Model 1, and Psychotic-Like Experiences are significant in Model 2. R² values are 0.132, 0.272, and 0.092 for Models 1, 2, and 3 respectively. F-values indicate the significance level of each model.]

The results of the mediated effects analysis showed that sleep quality and PLEs mediate the relationship between life events and NSSI, with a mediated effect value of 0.951. More specifically, the mediating effect consists of indirect effects produced by three pathways: Indirect Effect 1 (0.039), through life events → sleep quality → NSSI; Indirect Effect 2 (0.032), through life events → PLEs → NSSI; and Indirect Effect 3 (0.025), through life events → sleep quality → PLEs → NSSI. Table 4 shows that these three indirect effects account for 18.941, 15.541, and 12.142% of the total effect, respectively, and none of the bootstrapped 95% confidence intervals for these indirect effects contained a value of 0, indicating that all three indirect results reached a significant level. The detailed pathway model is shown in Figure 2.



TABLE 4 The moderating effects of sleep quality and PLEs.
[image: A table displays statistical data on total indirect effects, three indirect effects, and three comparisons. It includes columns for Effect, Boot SE, Boot LLCI, Boot ULCI, and Ratio of Indirect to Total Effect. The total indirect effect shows an effect of 0.095 with a ratio to total effect of 46.187%. Indirect effects range from 0.039 to 0.024 with ratios from 18.941% to 11.899%. Comparisons range from 0.015 to 0.007. Boot SE, LLCI, and ULCI provide confidence intervals. Descriptions clarify the statistical methods and context.]

[image: Diagram illustrating relationships between variables: Life events influence Sleep quality (0.351) and PLEs (0.189), which both affect NSSI (Sleep quality to NSSI: 0.111, PLEs to NSSI: 0.167). Sleep quality also directly influences PLEs (0.417) and NSSI (0.111). All relationships are statistically significant.]

FIGURE 2
 Illustrated pathway showing the influence of life events on NSSI.





4 Discussion

This study explored the effects of life events, sleep quality, and PLEs on NSSI in college students by constructing a chain mediation model to examine the mediating role of sleep quality and PLEs in the relationship between life events and NSSI. The results indicate a significant positive correlation between life events and NSSI. Further regression analysis results also indicate a significant positive predictive effect of life events on NSSI, thus confirming our first research hypothesis. When sleep quality and PLEs were entered into the equation, the direct predictive effect of life events on NSSI was insignificant. The findings of the mediation test revealed that sleep quality and PLEs fully mediated the effect of life events on NSSI, and that this mediation involves three pathways: a single mediation of sleep quality, a single mediation of PLEs, and a chain mediation of sleep quality to PLEs. To test our additional hypotheses and to better understand the mechanisms of NSSI, the mediating roles of the variables were also tested.


4.1 The relationship between life events and NSSI

The results of this study showed that life events predicted NSSI, which is consistent with the findings of previous studies (Lan et al., 2019; Hamza et al., 2021). According to Nock’s integrated theoretical model of the development and maintenance of NSSI, individuals have both personal and interpersonal vulnerabilities that limit their coping abilities in the face of stressful life events, and some people are more likely to adopt inappropriate coping techniques, such as self-injury, to regulate the negative emotions and cognitive experiences that result from these events (Nock, 2010). Life events such as academic stress, failed exams, unsuccessful relationships, or parental conflict have all been shown to influence college students’ NSSI (Macrynikola et al., 2018). Meanwhile, those experiencing NSSI have been shown to have a higher level of emotional reactivity in response to life events as compared to those without NSSI (Lucas et al., 2019; Hamza et al., 2021). As they are in a transition stage between school and grown-up society, yet still have limited problem-solving abilities, college students face numerous life events, and will inevitably experience negative emotions as they struggle or fail to solve certain problems. Many of these college students may engage in NSSI when these negative emotions have built up to a certain level, and seem impossible to eliminate in any other way. However, it may be possible to reduce the likelihood of college students engaging in NSSI by providing them with training to improve their problem-solving skills and to teach them better emotional regulation strategies.



4.2 The individual mediation effects of sleep quality and PLEs

The results of this study showed that life events impact the NSSI of college students through the separate mediating effects of sleep quality and PLEs. This suggests that sleep quality and PLEs are important factors in triggering maladaptive psychological adjustments to life events. Sleep is already understood as being essential for the promotion of one’s physical and mental health, and sleep disturbance is therefore a significant threat to numerous physical, psychological, and social functions, impacting one’s cognition, mood, quality of life, learning abilities, and social interactions (Owens et al., 2014). Life events can be a cause of psychological stress, which leads to the activation of the hypothalamic–pituitary-adrenocortical (HPA) axis and increasing one’s arousal, resulting in sleep disturbances (Richardson, 2007). Meanwhile, ruminating thoughts about life events, either conscious or subconscious, will result in individuals focusing even more on the negative emotions and threatening cues triggered by these stressful life events, thereby triggering autonomous arousal and emotional distress in these individuals, leading them to experience sleep disturbances (Gu et al., 2018). Sleep disturbances are strongly associated with NSSI, which can be explained by the fact that sleep plays a positive role in mood stabilization and regulation, and facilitates one’s adaptive emotional responses throughout the following day. Sleep disorders affect one’s emotional stability and impair their ability to use emotional regulation strategies effectively, increasing the likelihood that one might adopt NSSI as a means of emotional regulation.

PLEs were also shown to mediate the impact of life events on NSSI. The results of this study suggest that the more life events one experiences, the more significant their experience of psychoticism, and the more likely they may be to engage in NSSI. The stress susceptibility model for the development of mental illness asserts that every individual had susceptibility factors for mental illness, and everyone copes with life events in a dynamically balanced manner when the stress generated by life events remains under a certain threshold; however, positive symptoms of mental illness can occur when the psychological stress generated exceeds one’s tolerance threshold (Zubin and Spring, 1977). While individuals with low susceptibility factors require a higher intensity of stressful life events to be at risk of developing a mental illness, those with high susceptibility factors may experience mental illnesses even when faced with low-frequency, low-level life event stress. As one experiences more frequent and severe life events, their risk of mental illness becomes greater. Individuals with PLEs already have cognitive biases that predispose them to cognitive weakness, while those with inadequate problem-solving skills will experience greater negative emotions, making them more likely to attempt to relieve their emotions through NSSI.



4.3 The chain mediating effect of sleep quality and PLEs

The results of this study found that the sleep quality and PLEs together mediate the relationship between life events and NSSI in college students. In other words, PLEs were shown to mediate the effect of sleep quality on NSSI, and the results are consistent with those of previous studies (Cohrs, 2008). A possible explanation for this could be that disturbed sleep does not alleviate negative emotions and allow one to recover one’s energy (Palmer and Alfano, 2017). This means that individuals will continue to be more sensitive to stressful events (Lunsford-Avery and Mittal, 2013), which will thereby affect their cognitive flexibility (Gobin et al., 2015), making them more likely to experience PLEs and, eventually, NSSI (Howes and Murray, 2014). Furthermore, individuals who are suffering from a higher frequency and severity of life events will become stressed, which then affects their quality of sleep (Benjamins et al., 2017). Conversely, individuals experiencing fewer life events are less likely to suffer from sleep disturbances, which in turn allows their sleep to somewhat alleviate the negative emotions associated with their current life events. This means that individuals in a healthy, strong emotional state are less likely to experience PLEs, and are thus less likely to engage in NSSI.

Altogether, the finding of this study reveal the potential psychological mechanisms at play in how life events affect NSSI in college students. Specifically, life events impact college students’ NSSI through the chain mediating role of sleep quality and PLEs. This finding confirms the mechanisms of the influence of life events on individuals’ psychology, enriching the existing research findings related to NSSI. These findings suggest that the development of interventions on NSSI in college students should focus on sleep quality and PLEs. Furthermore, college administrators or professors should be proactive in NSSI interventions by providing students with a variety of techniques to reduce their sleep problems and PLEs, with the aim of avoiding much more serious stages and consequences later on.




5 Contributions and limitations

This study explored the relationship between life events and NSSI, as well as the mechanisms involved. Not only do life events directly cause NSSI in college students, but they were also shown to impact NSSI through the separate mediations of sleep disturbances and PLEs, as well as through the chain mediation of both. These findings provide insight into the mechanisms underlying the influence of life events on NSSI, and serve as a guide for NSSI prevention and interventions. First, life events are important triggers of NSSI in college students. Therefore, we should pay attention to individuals experiencing a significant life event throughout their day-to-day routines. Second, several risk factors (e.g., sleep disturbances, PLEs), which may be pre-existing or secondary to the individual, can exacerbate the impacts of a major life event on the individual. If someone shows signs of suffering from the stressful impacts of life events, everyday risk factors should be minimized or targeted through early interventions, and these interventions should be undertaken as soon as possible to prevent more serious consequences later on.

Despite its contributions to the existing literature, this study does have certain limitations, which should be noted. First, this study used a questionnaire method, which is useful for the analysis of cross-sectional data, however this design makes it difficult to determine causal relationships between variables. A longitudinal study design should be adopted in future research to further validate the findings of this study. Second, our examination of the relationship between life events and NSSI did not include all possible influencing factors, such as the individual’s mood (e.g., suffering from anxiety or depression), impulsivity, and others, which limits the stability of the relationship depiction. Future research should include wider possible influencing factors to enhance predictability. Finally, additional protective factors such as social support, should be considered in future research, to explore the buffering effects of these protective factors against the shock and stress of major life events.



6 Conclusion

	(1) Life events, sleep quality, PLEs, and NSSI are all significantly correlated, and life events significantly predicts NSSI.
	(2) Sleep quality and PLEs significantly mediate the relationship between life events and NSSI. This mediation consists of three pathways: a separate mediation of sleep quality, a separate mediation of PLEs, and a chain mediation of sleep quality and PLEs.
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Pain catastrophizing 837 138 5.60 i 607%%% 081
BPN satisfaction 058 049 ~041 158 116 015
Autonomy 018 159 -024 061 087 on
Competence 019 172 -0.26 066 085 on
Relatedness 020 203 -035 075 073 0.09

#5449 <0.001.
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RAND PE Physical Functioni in (BP); RAND RE, Role limitations due to physical health problems;
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Geriatric Anxiety Scale; Stroop Int./Time, Stroop Interference/Time; Stroop Int,
B Trail Making Test B-A, Trail Making Test, Part B-Part A. *p<0.05:%%p<0.01.
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AF SF p-value

Age 74.26£4.26 7370330 ns
Education 13.00 650 p=0.019
MoCa total score 2448284 24322189 ns
MoCa visuospatial 373 342 ns
MoCA executive 352 379 ns
MoCa language 563 599 ns
MoCa orientation 6.06 614 ns
MoCa attention 509 587 ns
MoCa memory 3.00 200 ns
GDS 6735433 8.70+4.19 ns
GAl 7074528 7.60£627 ns.
Visual search 55.25 5400 ns
TMT A 40.00 5100 ns
TMT B 7300 49.00 ns
TMT B-A 2900 ~5.000 ns
Stroop. 1110 1525 ns

interference/Time

Stroop. -075 -1.20 ns
interference/Error

RAND PE 85.00 7250 ns
RAND RF 75.00 2500 ns
RAND RE 100.00 3335 ns
RAND E/F 60.00 50.00 p=0.019
RAND E/W 68.00 5400 =0023
RAND SoF 75.00 50.00 p=0.014
RAND BP 55.00 4500 ns
RAND GH 60.00 45.00 ns
RAND HC 50.00 5000 ns

MoCA, Montreal Cognitive Assessment; GDS, Getriatric Depression Scale; GAL Ger
Ansiety Inventory; TMT, Trail Making Test; PF, Physical Functioning: BD, Bodily Pain; RE,
Role limitations due to physical health problems; RE, Role limitations due to emotional
problems; EW, Emotional wellbeing; SF, Social Functioning; E/E, Energy/Fatigue; GH,
General Health; HC, perceived change in health. Significant results are in bold.
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