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Athlete Psychological Resilience
and Integration with Digital
Mental Health Implementation
Amid Covid-19
Luke Balcombe and Diego De Leo

Abstract
The current pandemic’s effect on mental health is uncertain with reports of it
being largely negative related to loneliness and unemployment. There are different
responses to pandemic stress with regards to cultural differences and social environment. Athletes are special in their experience of psychological resilience – there
is a trend of positive adjustment to adversity and stress. However, further systematic review is required to confirm these findings along with an athlete-specific
psychological resilience instrument. Key themes in relationships include a dichotomous mental health state marked by maladjustment and subsequent resilience,
biopsychosocial factors as well as an array of cultural, social and environmental
support and demands marked by stressors within and outside of sport. Digital
mental health implementation is a logical next step for advancing the construct of
athlete psychological resilience towards complementing an effective prevention
and early intervention. However, mental health practitioners are grappling with
digital mental health in a hybrid model of care. There is a need for converging on
methodologies due to the rapid development of digital technologies which have
outpaced evaluation of rigorous digital mental health interventions. The functions and implications of human and machine interactions require explainable and
responsible implementation for more certain and positive outcomes to arise.
Keywords: COVID-19, stress, cultural differences, social environment, athlete
psychological resilience, digital mental health implementation, technology

1. Introduction
The COVID-19 pandemic has led to alteration in work and lifestyle factors [1].
The resultant uncertainty has contributed to a negative impact on adult mental
health in the UK [2]. The indirect effects caused a significant increase in psychological distress among the German general population, with correlation to loneliness and higher unemployment [3]. Liu et al. recommended mental health services
specifically targeting female, young, unemployed, and lonely people [3]. However,
Australian studies proposed the disentanglement of individual, cultural, and
environmental factors with regards to the increased mental health vulnerabilities
of high-risk subpopulations (e.g., children, students, athletes, domestic violence
1
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victims, frontline heath care workers, low socioeconomic groups, people with
mental health disorders, and older people) [4, 5]. For example, high-level athletes
showed resilience that helped them to positively adjust after a period of overwhelming stress during a COVID-19 lockdown period [5, 6]. This group were at high-risk
for Adjustment Disorder but returned to baseline stress levels [5, 6]. Furthermore,
remote Australian Aborigine communities were identified as at-risk because of their
compromised health status, as well as historical, systemic, and cultural factors [7].
Cultural differences and social environment require further unraveling to understand the different behavioral responses to pandemic stress as well as the implications for mental health outcomes and resilience.
Digital mental health implementation in a hybrid model of care is boosted by the
current pandemic situation because of the capability to provide real-time, automated screening, tracking and treatment [4]. Specialist use of digital platforms with
explainable artificial intelligence apps offer good potential to enhance resilience
and mental health practitioners’ ability to guide the decisions that they make [8].
The issues around this approach (e.g., effectiveness, equity, ethics, and evaluation)
calls for innovative methods to better serve general populations as well as considerations and initiatives for underserved and vulnerable subpopulations [4, 8]. The
likely ineffectiveness of technology (e.g., machine learning) with severe cases of
mental ill-health makes it more feasible and relevant to focus on positive mental
health outcomes such as resilience in low to moderate cases [8–10]. Therefore, this
chapter explores the athlete population – early evidence shows a positive impact on
stress and resilience in this group [5, 6, 11]. Could the psychological screening and
tracking of high-level athletes be effectively integrated with digital mental health
implementation to provide a basis for increasing resilience and the early intervention of stress in at-risk and vulnerable populations amid COVID-19?

2. Methods
2.1 Integrative review
An integrative review is relevant as a methodology to critique and synthesize
the literature on athlete psychological resilience and digital mental health implementation to reveal a new perspective and explore the convergence of the topics.
Whittemore and Knafl [12] presented a modified framework for integrative reviews
with incorporation of qualitative research strategies to complement empirical and
theoretical sources. This method was amended (see Table 1) to combine experimental and non-experimental research in the review of evidence and to identify
methodological issues of the topic. There is relevance because of the comprehensive
account of complex concepts, theories, or healthcare problems. The research question facilitated the literature search, data evaluation, data analysis and presentation
stages. An example of integrative review methods in application was provided by
Boyle et al. [13] in their analysis of extant reviews of transitions to school literature
resulting in identification of theoretical perspectives and recurrent perspective
across these perspectives. The main challenge of this method was addressed through
a strategy for an accurate synthesis of all data from primary sources.
A systematic search of literature was undertaken in February 2021 and updated
until April 2021 from searches including Cross Ref, PubMed Central, Google
Scholar, and Elsevier databases to obtain relevant peer-reviewed journal articles
generally from 2011 to 2021. The specific focus of the literature search was the concept of the integration of athlete psychological resilience and digital mental health
implementation. Extracted data included athlete psychological resilience and how
2
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1. Problem identification
2. Literature search:
• Participant characteristics
• Reported outcomes
• Empirical or theoretical approach
3. Author views:
• Clinical effectiveness
• User impact (feasibility/accessibility)
• Social and cultural impact
• Readiness for clinic or digital solutions adoption
• Critical appraisal and evaluation
4. Determine rigor and contribution to data analysis
5. Synthesis of important foundations or conclusions into an integrated summation

Table 1.
5 step integrative review search method.

this was applied in mental health care, as well as digital mental health and how the
technology solution was used (i.e., assessment, treatment, and monitoring). This
was in addition to participant characteristics, reported outcomes and authors’ views
on clinical effectiveness, user impact (i.e., feasibility and acceptability), social and
cultural impact, and readiness for clinic or digital solutions adoption. Dual author
expertise in the topics provided for purposive selection of empirical and theoretical
reports, critical appraisal and evaluation of the study quality or method with guidance from Table 1 of Whittemore and Knafl [12] with regards to scoring the data
relevance (high or low) to determine its rigor and contribution to the data analysis.
The overall level of evidence was guided by the Oxford Centre for Evidence-Based
Medicine: Levels of Evidence (March 2009). The qualitative analysis involved a synthesis of important foundations or conclusions of each subgroup into an integrated
summation of the topic [12]. The conclusions have been drawn from a summary
of empirical and theoretical literature to stimulate valid, reliable, and replicable
research.
2.2 Social, cultural, and environmental contexts
This integrative review considered Furlong and Finnie’s exploration of cultural
and societal influences on mental health during the current pandemic [7]. The relationship between exposure to stress and resilience is of interest around the world for
whether there are short and/or long-term psychological effects in association with
other mitigating factors e.g., uncertainty, loss of control, loneliness and isolation.
Culture is important to the investigation of athlete psychological resilience because
of how this collective phenomenon is experienced among different sport branches.
There are also different levels of athletes (e.g., adolescent – young adult athletes,
student and college athletes, high-level athletes representing their state and/or
national teams as well as elite athletes and champions). Overall, this defined and
bounded group share values, attitudes, norms, symbols, and customs. Furlong and
Finnie utilized Hofstede’s multidimensional construct of culture and determined
psychological and cultural factors that foster resilience [7]. After referring to holistic and analytic systems of thought (respective to Eastern and Western cultures), it
was proposed that there is a comfort zone that people generally return to at times of
3
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stress with less adaptation than usual. Athlete psychological resilience may provide
another dimension to this construct with regards to their experience of stress and
maladjustment.
This review aims to bring together social, cultural, environmental contexts from
different domains and disciplines, levels of expertise and experience, and research
methods. Moving away from a reductionist approach, Furst et al. recommended
mental health ecosystems research for implementation sciences because evidence
from the local context is needed in complex interventions and geographical variations in outcomes of care [14]. It involves an interactive system of data and knowledge, expert validation of the scenarios (describing plausible combinations and
options of system elements) and models (translating scenarios into consequences
for system functioning). This integrative review provides a systematic and rigorous
approach allowing for findings from diverse methodologies to be applied to clinical practice and evidence-based practice initiatives [12]. A systematic knowledge
base aims to provide a foundation for athlete psychological resilience research to
be implemented by digital mental health practice. It provides a starting point for
the ecosystem to develop. i.e., a high-level athlete subpopulation who experience a
phenomenon (psychological resilience after stress) with attention provided to their
culture, society, and environment to branch out health care complexity.

3. Results
3.1 Athlete psychological resilience
Psychological resilience is the positive adaptation when confronted with difficulties, adversity, or long-term stress [15]. Aburn et al. conducted an integrative
review of empirical literature on psychological resilience from a nursing context
[15]. No universal definition was found leading to the suggestion for further
research to explore this construct. High-level athletes are a suitable group with
whom to investigate psychological resilience because of developments with regards
to their dichotomous state of wellbeing [5]. The generally shared viewpoint is that
athletes have significantly higher levels of distress than non-athlete counterparts
but comparable levels of high-prevalence disorders (e.g., anxiety and depression)
[16, 17]. However, valid comparisons with the general population have yet to be
established [17]. A call for an early intervention framework [18] stemmed from the
opportunity created from increased awareness of the issues. A range of consensus
and position statements [19–24] formed a foundation for high-level athletes being
proposed as fertile ground for digital mental health implementation with a focus on
maladjustment and resilience [5]. Valid athlete psychological screening instruments
e.g. the Athlete Psychological Strain Questionnaire (APSQ ) [25] provide a path for
expansion and/or complementary approaches.
The athlete psychological resilience construct evolved from studies pertaining to
experimental designs from a performance perspective centered on the thoughts and
beliefs of athletes who overcame adversity [26]. In a review of the literature, Galli
and Gonzalez recommended the development of a sport-specific resilience measure
and the use of more sophisticated qualitative approaches and advanced statistical
modelling procedures [26]. There is an array of qualitative and quantitative studies,
but these findings continue to be limited by the lack of a sport-specific resilience
measure. The question remains effectively unanswered since the commentary
of Sarkar and Fletcher asked how athletes should be measured for psychological
resilience [27]. The construct has not yet been evaluated despite a call in 2016 by
Fletcher and Sarkar for a holistic and systematic approach [28]. Various approaches
4
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were developed to provide purpose and guidance e.g., the Athlete Rational
Resilience Credo by Turner [29]. It was proposed in a narrative review by Sarkar
that a complete understanding of psychological resilience in elite athletes is required
(separate from mental toughness, hardiness, or coping literatures) and emphasized
the need to focus on the context of the stress process with careful attention to
environmental demands [30].
Athlete psychological resilience studies have extended from a theoretical
approach. Fletcher and Sarkar provided a grounded theory on the topic after interviews with Olympic champions determined that there are various mental processes
and behavior that promote positive adaptations to stress and protection from
negative stress [31]. These authors built upon a resilience model by Galli and Vealey
[32] which presented a continuum of interactions between adversity, sociocultural
influences, and personal resources. Stressors (e.g., injury or retirement) may be
mediated by social support and cultural factors as well as a self-determined positive response that results in resilience. A narrative review of athletes’ stressors and
protective factors provided a basis for psychological resilience in this group [33].
Stressors were categorized into competitive, organizational, and personal. Research
by the authors into psychological resilience in Olympic champions found 5 main
concepts (i.e., positive personality, motivation, confidence, focus, perceived social
support) that have a protective effect upon stressors. The theoretical and evidencebased research called for analysis of the processes underlying psychological resilience in high-level athletes.
The sport psychology consensus that mental and physical health should be
considered together with biopsychosocial studies of mental health [19] has also
emerged in athlete psychological resilience studies. Fletcher established that there
are various biopsychosocial factors (i.e., personality, motivation, confidence, focus,
challenge, support, environment) that interact to contribute to the development
of athlete psychological resilience [34]. Hill et al. proposed the dynamical system
approach to promote athlete resilience studies that result in assisting practitioners
with understanding the sequalae of performance slumps for optimal intervention
times. Fletcher reiterated that there is yet to be effective understanding of the
numerous adverse personal and situational factors that eventuate in adjustment to
stress and superior performance [35]. The performance-focus of these studies with
the world’s best athletes is underpinned by athletes’ ability to adapt or withstand
environmental demands in their attaining and sustaining of success at the highest level.
It is not yet known what makes elite athletes unique in their ability to make
benefit from adversity. Studies that compare baseline comparisons of stress, trauma
and/or maladjustment with higher levels of functioning are required to operationalize a measure of the “transitional process” which Fletcher described as involving
holistic growth [36]. Fletcher’s integrative synthesis of psychological resilience and
adversarial growth supports future research into holistic aspects of the athlete’s life,
especially to examine the aspects of development and performance that detriment
on their mental health and relationships [36].
The lack of rigorous evidence-based studies that analyze psychological resilience
processes in high-level athlete studies has limited its effectiveness and clinical
adoption. However, feasible outcomes emerged in an assortment of athlete studies
including the role of social support and associated development of psychological
resilience as well as intervention at times of significant stress (e.g., via significant
other/coach inclusion). High levels of resilience were correlated with the highest quality of life in a replication study with 87 (80 men, 7 women) wheelchair
rugby athletes with various disabilities [37]. Those with grit, resilience, hardiness,
and social support were the most engaged with their sport. A mixed methods
5
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investigation of 8 gymnasts found that psychological resilience and social support
play significant roles in the process of injury rehabilitation [38]. Future studies were
recommended to investigate the direct relationships between stress and resilience.
The evidence-based research was limited by a small sample size.
Qualitative studies have enriched understanding of the relationships surrounding athlete psychological resilience. A case study explored the underpinning
psychosocial processes of athlete resilience from a rugby team perspective [39].
There have been further studies that included the coach perspective. Another
study investigated gymnastics coach and athlete perceptions - athletic practice
was found to be conducive to the development of resilience, but the implications
of coaching influence were not yet established [40]. A further study that involved
semi-structured interviews with 4 elite athletes, 4 elite-level coaches, and 2 sport
psychologists found proactive strategies to combat stressors were effective when
there were good interpersonal skills in a coach−athlete relationship and an individualized approach which involved fostering motivation, mental preparation, and
promoting life balance as well as evaluating setbacks, promoting a positive mindset,
and implementing lessons [41].
Evidence-based studies with junior/student athletes (centered on the relationship with the coach) investigated the underlying processes of psychological
resilience in athletes. In a conjunctive moderation study with 218 student-athletes,
Lu et al. found that coaches’ social support fosters athletes’ resilience to prevent
stress-induced burnout in athletes [42]. A study with 547 semi-professional athletes
aged 16–19 years analyzed the influence of coaches on emotional intelligence and on
levels of anxiety, motivation, self-esteem, and resilience [43]. Trigueros et al. found
self-esteem to positively predict self-determined motivation, however, anxiety
had a negative effect on it. Athletes who were independently regulated (selfdetermined motivation) are more likely to be resilient. The social aspects of being
an adolescent – young adult athlete, especially with regards to the relationship with
the coach, were proposed in preliminary empirical evidence of the psychological
construct of interrelations during competition and the effect upon athlete psychological well-being. Trigueros et al. found the need for further studies to confirm
that self-determined motivation positively predicts athlete resilience [43].
The relationship of athlete psychological resilience and burnout has been
investigated in different evidence-based approaches. A moderated regression model
was applied in a study with 1372 athletes with findings that psychological resilience
moderates the potential negative effect of organizational stressors on burnout [44].
In an examination of the coach-athlete working alliance in a sample of 670, Raanes
et al. found psychological resilience and perceived stress to be correlated with
burnout among junior athletes [45]. The cross-sectional correlation design builds
upon theory but was acknowledged by the authors as limited in providing a causal
pathway for the relationships. There is no empirical evidence of the intrapersonal
protective factors of athlete resilience.
Valid comparisons with ethnically diverse and gender-balanced representation
in studies with various high-level athletes and non-athletes are required. A structural equation model applied with 641 female football and basketball players found
athletes’ resilience is positive for sport engagement - it boosts satisfaction and
inhibits spoiling of basic psychological needs [46]. A social justice-oriented crosssectional study of professional and college athletes found that the stress control
mindset and mental toughness constructs should be further investigated in athlete
psychological resilience [47]. Scheadler et al. found a positive relationship between
these constructs which led to the inference that they are important moderators if
not indicators of resilience in this group. Although weak to moderate findings were
reported in this correlation, these authors referred to the agreement in findings
6
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between Fletcher and Sarkar [30] and Brown et al. [48] that metacognitive skills
and reappraisal strategies are central to resilience in sport arising from the challenge to overcome performance slumps. Scheadler et al. noted a lack of diversity in
the random sample as a limitation and suggested future research to include athletic
identity and perceived stress as moderating variables.
A descriptive screening model [49] investigated the psychological resilience
levels of 147 elite athletes from football, basketball, volleyball, and gymnastics
(79 males and 68 females aged 17–21) with the Psychological Resilience Scale. The
cross-sectional correlational study [49] investigated resilience along with differences with gender, doping use, branch of sport, and doing self-talk before competition. Resilience was found to be at the moderate level and below the moderate level
in different branches. Özdemir found gender and sport branch differences with
males and footballers being more resilient [49]. The psychological resilience process
was presented with various stressors inside and outside of sport being dealt with
by low or high resilience. The high resilience path included individual and environmental support, as well as internal and external protective factors that proceed
to high motivation and onwards to high performance. The low resilience path led
to self-confidence problems and high anxiety which were followed by low motivation and low performance. The empirical approach applied an adaptation of the
Psychological Resilience Scale for the Turkish context. The study acknowledged the
lack of a qualitative component. More broadly, the lack of a sport-specific resilience
scale, differences in sport branches as well stressors and protective factors restricts
international comparison and evaluation of screening and training programs.
The Conner and Davidson Resilience Scale (CD-RISC) was applied in
two Iranian correlational studies. Firstly with 139 student athletes (96 males,
43 females), in addition to measurement of the athletes’ achievement according
to a rating by their coach [50]. Hosseini and Besharat found resilience and mental
health were positively associated with sport achievement [50]. The second correlational study with student athletes demonstrated the importance of psychological
hardiness and resiliency in protecting this group from stress, in effect maintaining
and improving mental health [11]. Sadeghi and Einaky found an inverse relationship of resilience to mental ill-health. An increase in resilience in this group found
a decrease in physical symptoms, anxiety symptoms, social dysfunction, and
depression symptoms. Those higher in resilience and hardiness were found to have
overall better mental health. The CD-RISC was applied in a random sample (n =
155 from 1400) in 3 consecutive weeks with adaptability and reliability demonstrated. The narrow sampling timeframe limits the study’s findings to contributing
to a theoretical perspective such as how logical decisions, ethical judgments and
athletic experiences can manifest into life outside of sport. Longitudinal studies are
required to confirm these findings and thus be considered empirical evidence for
clinic adoption.
A longitudinal cross-sectional correlational study with 29 Australian high-level
athletes provided preliminary evidence for Adjustment Disorder and resilience
being considered together. Simons et al. focused on the experience of stressors and
maladjustment (i.e., relocation, being away from home for long periods of time/
being on tour, or injury) [6]. The study was adapted during a COVID-19 lockdown
period to investigate 5 main stressors among 15 of these athletes: uncertainty about
the future, decreased income, changed university teaching methods, training
facilities unavailable, and season/competition cancelled. The findings led to the
suggestion that psychological resilience may result from the successful implementation of coping strategies and self-guided interventions which helped athletes to
positively adjust after a period of overwhelming stress in a COVID-19 lockdown
period [5, 6]. Due to the small number of participants, further consideration of
7
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stress and adjustments in brief digital screening and tracking tools was recommended to validate this finding on athlete resilience and explore the potential for
effective treatments [5] e.g., mindfulness, re-framing of the events, and goal setting
[6]. International comparison is necessary as it instils understanding of cultural and
environmental factors for mental health and care [51].
3.2 Digital mental health implementation for athlete psychological resilience
The focus on athlete psychological resilience extends from recent reviews
[4, 5, 8] by this chapter’s authors. There was combined emphasis on the need for an
effective, valid, and quality assured response to demand outstripping supply for
mental health care amid the COVID-19 pandemic. It was recommended to develop
digital mental health service guidelines, consensus and expert statements for digital
platforms as part of a hybrid model of care for assisting community members with
stress and transitioning to new ways of living and working [4]. The recommendation to focus on screening and tracking (with real-time automation and machine
learning) was further explored in the mini review [5] to show dichotomous relationships between athlete mental health problems and resilience. There was a key
finding that a subgroup of high-level athletes was resilient after a period of intense
stress during a COVID-19 lockdown period [5, 6]. It was recommended to modify
valid screening tools with athlete-specific versions to account for their unique
stress, adjustment, and resilience. However, there is difficulty with using predictive
technologies among severe cases of mental ill health especially risk assessment tools
for suicidal ideation and attempts because some scales end up being counterproductive [8]. Therefore, technology-enabled services are most likely to be effective when
specialists apply it with subsyndromal or low-moderate mental ill health populations. It is proposed that more equitable public health outcomes will emerge after
subpopulation efficacy and international comparisons are established.
Investigations in the athlete subpopulation may potentially broaden understanding of positive psychological functioning, the sequalae of mental ill health as well
as symptom and disorder interpretation [5]. The development and evaluation of
eminent digital mental health platforms and associated apps tailored to athletes
was proposed to address mental health disengagement among the group (e.g.,
stigma, underrecognition of the issues, underutilization of helpful resources and
false reporting with questionnaires). The recent development and validation of the
APSQ [25] provided an example of how this subpopulation is suitable to be applied
as an education concept for mental health awareness as well as a pivotal group for
testing of the psychological impact of the current pandemic and beyond. However,
online questionnaires remain the major digital tools being used in research
[5, 6, 52]. Digital technologies generally have not awaited evaluation before going
on the market leaving a gap to fill for rigorous digital mental health interventions
[5]. There is a lack of practical strategy and collaboration between developers and
end users for how technology may be applied in the development of research and its
evaluation. Integration of methodologies is required for faster evaluation and accurate
preventive strategies and interventions.
The current pandemic presents the opportunity to develop well-known products
and services for faster and better screening, tracking and treatment including
algorithms and skillsets to use and maintain systems [5]. However, this largely
depends on the nous of researchers, end users and developers to effectively address
the ethical and evaluation challenges that have persisted for the past decade. Digital
platforms and connected apps are currently the most used digital solutions in
complement to telehealth and face-to-face consultations [8]. Explainable Artificial
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Intelligence (XAI) is extending from a theoretical approach for accountability in
systems that generate predictions (e.g., machine learning) through facilitating a
3-way conversation between a patient, health care practitioner, and the machine
[8]. XAI is worthwhile for testing in evidence-based studies to assist with ease of
understanding and responsibility in complex human-computer interactions e.g.,
Internet of Things, digital phenotyping, immersive virtual therapeutic interventions (e.g., virtual reality - VR) and digital tools via web-based interventions
(e.g., chatbots). The safety, security and engaged retention of users are important
considerations in strategies to enhance resilience. Therefore, co-design should
include consider up-to-date ethics and data security checklists with input from
users, mental health care practitioners as well as care providers.

4. Conclusions
COVID-19 has unsettled long-held assumptions about resilience and adaptation.
It has also created new uncertainties about health and technology which are further
complicated by other issues e.g., politics and the economy. This integrative review
systematically investigated a niche subpopulation (athletes) for their psychological
resilience and found consensus that this group is special with regards to their experience of resilience because of how they adjust to adversity and stress. However,
higher levels of evidence and reduction of heterogeneity is required – identified
studies were marked by individual or homogenous case–control, correlational/
cohort studies, low quality randomized controlled studies (e.g., <80% follow-up),
and not yet validated in different populations. Theoretical, experimental and qualitative designs, narrative reviews and commentaries provided various cultural and
social perspectives in conjunction with an array of models to moderate, describe
and structure the issues. Further systematic review and a valid instrument that
assesses diverse aspects of athlete psychological resilience are required for efficacy
in the analysis of the underlying processes. It is recommended to focus on biopsychosocial factors and holistic stressors via screening of life within and outside of
sport e.g., intrapersonal characteristics, potentially stressful events/challenges,
behaviors, and representations of adversity). Major relationship themes include
maladjustment, as well as social, cultural and environmental support and demands.
There is a good potential that development of an athlete-specific psychological
resilience instrument may complement validated psychological screening tools
(e.g., APSQ ) especially with high-level and elite athletes. As resilience is a transitional process it is recommended for associated tracking tools to be implemented in
holistic longitudinal studies to compare baseline levels of stress, trauma and/or maladjustment with higher levels of functioning. It is possible to integrate athlete psychological resilience with digital mental health implementation. As digital health is
exponentially growing – it largely depends on how well researchers and end users
can collaborate with developers and technology experts and responsibly assist each
other. There is an array of issues to navigate such as ethics, safety, security, humancomputer interaction, XAI, external evaluation, intellectual property rights, fees,
and funding. However, such issues are manageable if there is clear direction for and
co-design of an eminent product/service. It is envisioned that high-level and elite
athlete psychological resilience studies will provide an education for increasing
resilience and the early intervention of stress in at-risk and vulnerable populations
amid COVID-19 and beyond. There is a good potential for furthering understanding of the sequalae of dichotomous mental health with interesting implications for
preventive and intervention programs.
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