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Abstract: Background: The mental health challenges faced by police officers due to high-stress work environments necessitate effective interventions. Cognitive-behavioral therapy (CBT) has shown promise in addressing mental health issues, and this study aims to evaluate the efficacy of smartphone-based cognitive-behavioral therapy (SCBT) in improving mental health outcomes among police officers. This intervention could provide a reference for enhancing mental health literacy and resilience in this population. Methods: A randomized controlled trial (RCT) design was employed, involving 291 police officers who were randomly assigned to either the SCBT intervention group (n = 145) or the control group (n = 146). Participants completed pre- and post-intervention assessments using the Symptom Checklist-90 (SCL-90), which measures multiple psychological symptoms including somatization, obsessive-compulsiveness, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism. Statistical analyses were conducted to examine group differences in symptom severity and effect sizes. Results: Post-intervention results indicated significant reductions in somatization, obsessive-compulsiveness, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism, with large effect sizes observed in the intervention group. Notably, the intervention group showed significantly greater improvements compared to the control group, particularly in overall psychological distress as measured by the total SCL-90 score. However, significant reductions in interpersonal sensitivity and paranoid ideation were also observed in the control group, suggesting external factors may have influenced these dimensions. Conclusion: SCBT demonstrated efficacy in reducing psychological distress among police officers, offering a flexible and accessible mental health intervention. However, challenges such as high dropout rates and the complex, dynamic nature of mental health warrant further investigation. Future studies should explore targeted interventions for specific behavioral issues and consider SCBT as a supplementary tool alongside traditional psychotherapy.
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Nomenclature



	SCL-90
	Symptom Checklist-90



	SOM
	Somatization



	OC
	Obsessive-compulsive disorder



	IS
	Interpersonal sensitivity



	DEP
	Depression



	ANX
	Anxiety



	HOS
	Hostility



	PHOB
	Phobic anxiety



	PAR
	Paranoia



	PSY
	Psychoticism



	SCBT
	Smartphone-based cognitive behavioral therapy





Introduction

The mental health crisis within the law enforcement community is a significant concern [1]. Police personnel worldwide have a high prevalence of mental health problems, including depression (14.6%), posttraumatic stress disorder (14.2%), and generalized anxiety disorder (9.6%) [2,3]. These alarming statistics highlight urgent mental health challenges. The demanding nature of police work, which involves exposure to violence, high-stress scenarios, and constant engagement with societal issues, significantly exacerbates mental health issues [4]. As first responders to violent and traumatic incidents, police officers experience profound psychological impacts that lead to severe mental health conditions that affect their physical health, increase the risks of self-harm or suicide, and impair job performance [5].

The unique pressures faced by the Chinese police force are primarily characterized by direct and frequent exposure to negative societal incidents, such as crime and violence. Excessive police work, the dangerous nature of the work itself and the irregularity of work shifts cause the majority of public security police to experience extreme fatigue and high pressure, which impose significant psychological burdens [6]. In addition, China’s political and organizational structure, which requires absolute loyalty to the Party and the state, places high demands on the police, who must use cognitive resources for self-supervision. Additionally, because of the influence of Confucian culture, police officers are positioned not only as law enforcers but also as societal role models to maintain social harmony and moral standards [7]. People have high expectations of the public security police, which amplifies their psychological stress due to the expectation that they must demonstrate superior moral and ethical conduct in their duties [8].

This combination of unique pressures poses a significant threat to the mental health of police officers, which manifests in a greater prevalence of psychological issues such as depression, anxiety, and occupational burnout and an increased risk of suicide compared to police forces in other cultural contexts [9]. These unique stressors necessitate the development of culturally sensitive intervention measures to effectively address these mental health challenges [10]. Designing mental health interventions for Chinese police officers requires consideration of these unique cultural and political factors as well as the use of comprehensive and multilayered strategies to ensure the effectiveness and cultural appropriateness of the interventions. This includes providing support from specially trained mental health professionals, establishing a stigma-free work environment, and developing mental health resources and programs that specifically cater to the needs of Chinese police officers [11].

Addressing these mental health concerns is crucial not only for the well-being of officers but also to alleviate the extensive social and economic burdens they pose [12]. Mental health problems within the police force adversely impact organizational effectiveness, escalate healthcare expenses, and induce productivity losses [13]. Law enforcement officers worldwide face significant mental health challenges due to their exposure to violence and trauma [14]. This leads to increased risks of depression, alcohol-use disorders, and trauma-related symptoms, often resulting in early disability retirement [15,16]. Comprehensive mental health support systems and strategies that are specifically designed for the law enforcement sector are vital to enhance officers’ quality of life and maintain the operational integrity of law enforcement bodies, which are crucial for societal stability and safety.

Cognitive Behavioral Therapy (CBT) is widely recognized as an effective approach for managing various mental health conditions. Beck [17] outlines a comprehensive framework for CBT, emphasizing the importance of case conceptualization, treatment planning, and session structuring. By utilizing core cognitive, behavioral, and experiential techniques, therapists can effectively engage patients and address both cognitive distortions and maladaptive behaviors. This structured approach makes CBT particularly suitable for interventions aimed at high-stress populations, such as police officers, where relapse prevention and patient engagement are critical [17].

Smartphone-based cognitive behavioral therapy (SCBT) represents a significant advancement in addressing mental health issues within police forces by providing a robust alternative to conventional interventions such as counseling, peer support, stress management workshops, and critical incident stress debriefing [18]. While traditional methods play a crucial role in providing coping mechanisms and support networks, they often encounter limitations due to stigma, fear of professional repercussions, and a one-size-fits-all approach that may not meet specific individual needs [19,20]. SCBT, in contrast, offers enhanced accessibility, allowing officers to discreetly engage with therapeutic content on their terms and reducing concerns related to stigma and confidentiality [21]. The personalized nature of the intervention, which is facilitated through customized modules and interactive features, allows for more precise targeting of the cognitive and behavioral patterns associated with stress and trauma [22]. Additionally, SCBT leverages a data-driven framework to continuously monitor progress and refine therapeutic strategies to ensure optimal outcomes. This approach not only aligns with the unique demands of law enforcement personnel but also bridges the gap between the need for mental health support and the utilization of such services [23].

The study aims to explore the effectiveness of SCBT in improving the mental health of police officers. Given the high prevalence of psychological distress, such as depression, anxiety, and post-traumatic stress disorder (PTSD) within the police population, this research employs a randomized controlled trial (RCT) to evaluate whether SCBT, as a convenient psychological intervention, can effectively alleviate these symptoms. By comparing the changes in mental health between the intervention group and the group receiving standard support, focusing on dimensions such as somatization, obsessive-compulsive symptoms, anxiety, and depression, the study seeks to validate the therapeutic impact of SCBT.

Method

Participants

Police officers were recruited through an announcement by the Political Department of the Public Security Bureau to participate in a 6-week online self-help psychological counseling program. A total of 401 officers enrolled, and after screening, 371 participants (297 males, 74 females, aged 22 to 58) were deemed eligible and voluntarily signed informed consent forms. The inclusion criteria were: ① grassroots officers aged ≥22 years; ② subjective belief of needing self-help counseling; ③ mean scores on more than 3 factors of the SCL-90 exceeding 2; ④ access to a computer or cell phone; ⑤ agreement to participate continuously for 6 weeks. Exclusion criteria included: ① undergoing psychotherapy or taking psychiatric medication; ② experiencing suicidal ideation (referred to medical services); ③ inability to guarantee sufficient time; ④ pregnant, planning pregnancy, or breastfeeding. The survey was conducted from July to December 2022 (Fig. 1).
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Figure 1: Research flow chart.

A RCT was conducted to test the hypothesis that SCBT could improve the mental health of police officers. Participants were randomly assigned (1:1) using a computer-generated number table to either the SCBT intervention group or a control group receiving standard support. To ensure fairness and reduce selection bias, group assignment was handled by an independent third party, with participants unaware of their allocation.

The SCBT group underwent a program tailored to address the unique stressors of police work, while the control group received basic mental health education, including stress management resources and mental health hotline information. Pre- and post-intervention assessments focused on depression, anxiety, stress, and suicidal ideation. The study aimed to provide empirical evidence of SCBT’s effectiveness as a psychological intervention for high-stress professions like law enforcement.

RCT intervention process

This RCT employed a 6-week intervention using a dedicated online platform supported by psychological counseling. Informed by CBT principles, the intervention aimed to improve the mental health of public security police officers during the pandemic response.

The intervention program, based on a manual addressing the physical and mental health of public security personnel during pandemics, was designed using CBT principles, specifically strategies from CBT Made Simple [24]. It included case conceptualization, structured treatment planning, and cognitive-behavioral techniques to address negative thought patterns. Key components included behavioral activation, homework assignments, setting realistic goals, cognitive restructuring, and promoting mental health awareness. These strategies were tailored to enhance mental resilience and coping skills, particularly for high-stress roles like law enforcement. The program was evaluated and refined by three experienced counselors to ensure relevance and effectiveness, and was delivered via a dedicated online platform for accessibility.

The content was based on the “Public Security Police Auxiliary Police Epidemic Response Physical and Mental Health Handbook” by the Ministry of Public Security [25]. A dedicated WeChat public account disseminated weekly course content and was designed to fit into the participants’ fragmented schedules. The intervention comprised three phases: psychological education (Session 1), cognitive education and behavioral training (Sessions 2–5), and consolidation and prevention (Session 6). Each phase addressed specific aspects of mental health improvement (Table 1).
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Content of the 6-week intervention is designed following the principles of CBT, as outlined by Beck in Cognitive Therapy: Basics and Beyond. The program focuses on stress management, emotional regulation, and positive thinking by utilizing core CBT strategies such as cognitive restructuring, behavioral activation, and relaxation techniques, which have been proven effective in improving mental health outcomes in high-stress populations [26].

Phase 1 (Session 1): Focus on building trust, understanding public mental health, and homework assignments.

Phase 2 (Sessions 2–5): Emphasis on mental health awareness, stress management, positive thinking, family dynamics, self-expression, and behavioral interactions such as hugs and massages.

Phase 3 (Session 6): Consolidation of learned concepts, group interviews for experience sharing, and encouragement of self-training and emotional regulation.

Before the intervention, the participants were briefed on platform use and intervention logistics, including the module completion time and weekly content engagement (30–50 min). Online counseling support was available 1–2 times weekly for approximately 50 min per session and was provided by counsellors with advanced psychology degrees and CBT training (See Fig. 2).
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Figure 2: Flowchart of the SCBT intervention process.

Measurement

SCL-90, developed by Derogatis in 1975, is a self-report inventory designed to assess psychological symptoms in individuals aged 16 and older [27,28]. The SCL-90 is a commonly used psychological assessment tool that evaluates a wide range of psychological symptoms, including depression, anxiety, obsessive-compulsive symptoms, and hostility. These dimensions are highly relevant to the high-stress work environment of police officers, making it an effective tool for assessing their mental health. Several studies have validated the SCL-90’s applicability in Chinese populations, confirming its reliability and validity. This demonstrates that the scale can accurately reflect mental health issues within the Chinese cultural context, particularly in high-risk, high-stress professions like policing [2,29]. It comprises 90 items across 10 dimensions, such as somatization, obsessive-compulsivity, interpersonal sensitivity, depression, and anxiety, each rated on a scale from 1 (“not at all”) to 5 (“extremely severe”). The SCL-90 is noted for its high internal consistency (with Cronbach’s alpha typically over 0.70) and validated structure, making it a reliable tool for diagnosing psychological conditions and evaluating outcomes in clinical and research settings [2,29–32].

Ethics

This study was approved by the Ethics Committee of Shaanxi Police College (Approval No. 20220619). All participants signed the informed consent in this study. All subjects received a detailed description of the purpose of the investigation and the entire study procedure. All procedures were performed in accordance with the guidelines of our institutional ethics committee, and the principles of the Declaration of Helsinki were followed throughout.

Sample size calculation

To ensure the statistical power and reliability of our findings, sample size calculations were meticulously performed prior to data collection. These calculations were grounded in established statistical parameters: an alpha level of 0.05, a power of 0.90, and an expected medium effect size (Cohen’s |δ|) of 0.5. For the independent-samples t-test, a minimum sample size of 84 participants was identified as necessary to detect the anticipated effect size with 90% power. Similarly, the paired-samples t-test required a minimum of 44 participants to achieve the same level of statistical power for within-subject comparisons. Our study’s participant recruitment exceeded these calculated thresholds, ensuring ample statistical power to substantiate the hypothesized effects. This approach affirms the adequacy of our sample size and enhances the credibility and generalizability of our results (Table 2).
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Data analysis

All statistical analyses were conducted using JASP 0.16 software. Descriptive statistics were used to summarize the demographic characteristics of the participants. To test for significant differences, independent-sample t-tests were employed, with a significance level set at p < 0.05.

Results

Distribution of demographic variables

The chi-square test results indicated no significant differences between the experimental and control groups in terms of gender, ethnicity, or job level distribution. This suggests a balanced allocation of these important covariates across both groups, establishing a homogeneous baseline for further analysis.

The baseline data revealed no significant differences between the control and experimental groups at the initial assessment (T1), especially in their scores across all dimensions of SCL-90. This equivalence underscores a critical premise for the effectiveness of subsequent interventions, indicating that any differences observed postintervention can be attributed directly to the effects of the intervention itself rather than to preexisting discrepancies (Table 3).
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The follow-up data revealed significant differences between the groups postintervention (T2), with the experimental group showing notable improvements in SOM, OBS, ANX, PHO, PSY, and overall scores compared to those of the control group. These findings affirm the intervention’s impact on these specific psychological domains, highlighting significant improvements or changes in the experimental group (Table 4).
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Furthermore, within the experimental group, notably positive outcomes were observed, including enhancements in all symptoms and overall scores. These outcomes underscore the effectiveness of the experimental intervention in improving a spectrum of psychological symptoms, demonstrating its potential as a targeted approach to mental health improvement (Table 5).
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The significant differences observed in interpersonal sensitivity (SEN) and paranoid ideation (PAR) between the pre- and post-intervention measurements in the control group present a challenge for interpreting the results (Table 6).
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Discussion

In this study, we observed a high dropout rate, primarily due to the work demands of police officers during the COVID-19 pandemic. Many participants had to remain on call at all times, which prevented them from completing the intervention as planned. We recognize that this dropout rate may introduce potential bias, affecting the representativeness and external validity of the study results.

To address this challenge, we implemented several measures to mitigate the impact of bias. In our data analysis, we applied appropriate statistical methods to account for the missing data caused by the dropout. Additionally, we compared the characteristics of retained participants with those who dropped out to assess whether the dropout introduced any systematic bias into the study outcomes. Nevertheless, we acknowledge that the dropout rate may still affect the generalizability of the results, and future research should consider designing more flexible interventions to accommodate the unique demands of high-stress occupations.

This study found that the SCBT-based intervention had a positive impact on certain mental health indicators, such as the SOM, OBS, SEN, DEP, ANX, PHO, and PSY factors, although it did not demonstrate significantly higher improvements across all measures. This may be related to individual differences among participants, the duration of the intervention, or the intervention model [33,34].This finding highlights the importance of culturally specific interventions tailored to the unique mental health characteristics of police officers within the Chinese cultural context. The pressures and challenges faced by Chinese police officers are distinct from those encountered by police forces in other cultural settings, including high work intensity, a profound sense of responsibility for social stability and harmony, and the requirement of absolute loyalty to the Party and the state.

Developing and implementing intervention measures that specifically address the unique psychological stresses and cultural background of Chinese police officers is crucial [35]. The SCBT intervention designed in this study took these cultural characteristics and specific sources of stress into account to provide a flexible intervention method that respects cultural sensitivities while adapting to the work rhythm of police officers, thus offering an effective mental health support scheme for Chinese police. This approach not only helps police officers better manage and alleviate the stresses of work and life but also serves as a valuable reference for designing more culturally adaptive mental health interventions in the future.

Similar to previous studies, the results of our RCT substantiated the hypothesis that SCBT can significantly improve mental health outcomes among police officers [36]. Notably, the experimental group showed considerable improvements in several mental health dimensions, including somatization, obsessive-compulsive disorder, anxiety, phobic anxiety, psychoticism, and overall scores, as measured by SCL-90. These findings highlight the effectiveness of the SCBT intervention in alleviating the psychological burdens of law enforcement officers, thereby enhancing their psychological well-being and operational effectiveness [22,37].

However, the impact of the intervention was nuanced, with unexpected findings in the control group for interpersonal sensitivity and paranoid ideation, suggesting that external factors might also significantly influence these specific dimensions of mental health. This observation highlights the complexity of mental health dynamics within the law enforcement context and underscores the need for a multifaceted approach to mental health interventions that accounts for external influences and individual differences.

The discreet and flexible nature of smartphone-based interventions combined with the customization and interactivity offered by SCBT provides a promising avenue to address the mental health needs of this high-risk group. The study’s methodological rigor, including the use of a RCT design and comprehensive mental health outcome assessment using the SCL-90, enhances the credibility and generalizability of our findings. SCBT, as a flexible and easily scalable intervention, is particularly suitable for situations where face-to-face psychological counseling is not feasible, such as for high-stress, time-constrained professional groups like police officers [38–40].

Limitations

Sample Representativeness and Generalizability: The study’s sample is drawn from a specific police population in a particular region, which may limit its representativeness. As a result, the findings may not be applicable to other professions, regions, or cultural contexts. Future research should aim to include a more diverse sample to enhance the generalizability of the results across various settings.

Short-Term Intervention and Dropout Rate: The intervention lasted for a relatively short period of six weeks, and the high dropout rate due to the demanding nature of police work may introduce systematic bias. This limits the ability to assess the long-term effects of the intervention and affects the overall robustness of the results. Extending the duration of the intervention and including follow-up assessments would provide a better understanding of the long-term impact. Additionally, implementing strategies to improve participant retention could mitigate this limitation.

Conclusion

In conclusion, our study offers valuable insights into the effectiveness of SCBT to improve the mental health of law enforcement officers. While the intervention showed significant benefits across several key mental health areas, the complex interaction of individual and external factors highlights the need for ongoing research to refine and optimize mental health interventions for this critical population. Future studies should investigate the mechanisms behind the observed changes in mental health outcomes, the long-term effects of SCBT, and how these interventions can be integrated into broader mental health support strategies for law enforcement personnel.
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Differences in SCL-90 scale scores before the intervention in the experimental group and control groups

TABLE 3

Factors Experimental group Control group t p Cohen’s d
M SD M SD

SOM 1.67 0.67 1.56 0.64 1.41 0.16 0.16
OBS 1.99 0.72 1.4 0.65 1.91 0.06 0.22
SEN 1.78 0.72 1.7 0.71 0.88 0.38 0.1
DEP 1.73 0.7 1.66 0.7 0.82 0.41 0.1
ANX 1.71 0.73 1.59 0.69 1.43 0.15 0.17
HOS 1.67 0.69 1.56 0.64 1.48 0.14 0.17
PHO 1.55 0.65 1.51 0.65 0.5 0.62 0.06
PAR 1.6 0.59 1.56 0.6 0.5 0.62 0.06
PSY 1.64 0.66 1.51 0.62 1.76 0.08 0.21
Total 154.03 56.52 145.58 53.96 1.31 0.19 0.15
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t-test for each factor of the SCL-90 scale in the control group before and after the intervention

TABLE 6

Factors Control group (before) Control group (after) t p Cohen’s d
M SD M SD
SOM 1.56 0.64 1.55 0.53 0.15 0.88 0.88
OBS 1.84 0.65 1.72 0.64 1.58 0.12 0.12
SEN 1.7 0.71 1.46 0.51 3.31 0.00 0.00
DEP 1.66 0.7 1.53 0.54 1.76 0.08 0.08
ANX 1.59 0.69 1.46 0.49 1.96 0.05 0.05
HOS 1.56 0.64 1.54 0.54 0.21 0.84 0.84
PHO 1.51 0.65 1.43 0.5 1.32 0.19 0.19
PAR 1.56 0.6 1.32 0.44 4.07 0.00 0.00
PSY 1.51 0.62 1.47 0.5 0.51 0.61 0.61
Total 145.58 53.96 135.46 4431 1.78 0.08 0.08
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Differences in SCL-90 scale scores after intervention in the experimental group and the control group

TABLE 4

Factors Experimental group Control group t p Cohen’s d
M SD M SD
SOM 1.65 0.66 1.43 0.56 3.26 0.00 0.26
OBS 1.98 0.71 1.69 0.68 3.72 0.00 0.30
SEN 1.76 0.7 1.52 0.6 3.15 0.00 0.25
DEP 1.71 0.68 1.54 0.64 2.21 0.03 0.18
ANX 1.69 0.71 1.44 0.58 3.26 0.00 0.26
HOS 1.65 0.67 1.54 0.68 1.41 0.16 0.11
PHO 1.54 0.64 1.25 0.45 4.31 0.00 0.35
PAR 1.58 0.58 1.47 0.6 1.54 0.13 0.12
PSY 1.63 0.65 1.37 0.48 4.00 0.00 0.32
Total 152.83 55.51 133.63 48.35 3.16 0.00 0.25
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® Participant recruitment for the study by publishing a notice: 401 people;

® Males (n=297) and females (n=74).

® Age:22-58 years old, college degree or above with the capacity to complete the study.

¢ (D grassroots public security police officers aged >22 years;

® () subjective belief that their mental health condition required self-help psychological counseling;
® (3 mean scores on more than 3 factors in the SCL-90 questionnaire that exceeded 2;

@ easy access to computers or cell phones;

® (5 agreement to participate continuously in the psychological counseling for 6 weeks.

Excluded 30 people :

(Dundergoing psychotherapy or taking
psychiatric medication;

(@experiencing suicidal ideation (these potential
participants were referred to medical services);
®inability to guarantee sufficient time;
@pregnant, planning to become pregnant, or
breastfeeding

Passed screening: 371
Subjects who completed 80% of the —no—»
entire intervention program: 291

who were unable to complete the intervention
. due to busy work schedules or medical reasons
" during the intervention. Completed less than 75%
of the intervention

A

no

146 people group: 145 people

Control group: P v ~ Experimental Yl
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TABLE 2

Status of demographic variables of the study population

Variable Experimental group (N = 145) Control group (N = 146) Chi-square p
N % N %

Gender 1.69 0.19

Male 121 83.45 113 77.4

Female 24 16.55 33 22.6

Ethnicity 1.00 0.31

Han 144 99.31 143 97.95

Minority 1 0.69 3 2.05

Police rank 0.59 0.74

Superintendent 127 87.59 132 90.41

Inspector 5 3.45 4 2.74

Commissioner 13 8.97 10 6.85
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Results of the SCL-90 scale experimental group t-test for each factor before and after the intervention

TABLE 5

Factors Experimental group (before) Experimental group (after) t p Cohen’s d
M SD M SD
SOM 1.67 0.67 1.33 0.35 5.72 0.00 0.47
OBS 1.99 0.72 1.56 0.47 6.03 0.00 0.50
SEN 1.78 0.72 1.41 0.41 5.18 0.00 0.43
DEP 1.73 0.7 1.43 0.44 4.50 0.00 0.37
ANX 1.71 0.73 1.33 0.35 5.56 0.00 0.46
HOS 1.67 0.69 1.43 0.49 3.37 0.00 0.28
PHO 1.55 0.65 1.17 0.27 6.21 0.00 0.52
PAR 1.6 0.59 1.37 0.41 3.76 0.00 0.31
PSY 1.64 0.66 1.28 0.32 5.92 0.00 0.49
Total 154.03 56.52 124.12 30.83 5.55 0.00 0.46
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