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Abstract

Background: Graduate school environments are recognized for contributing to elevated stress 

levels among student populations.

Purpose: The objective was to test whether a behavioral intervention, delivered through an 

online course on behavior change, is effective in preventing declining mental health.

Methods: Data were collected via a quasi-experimental longitudinal study to observe the effect 

of self-directed behavioral interventions on mental health. Participants included students enrolled 

in a course on Health Behavior Change at the Yale School of Public Health (n = 45) and a control 

group (n = 33) of students in the same graduate program. Analyses were conducted to evaluate 

differences at post-intervention and at a 12-week follow-up assessment in indicators of mental and 

general health.

Results: Enrolled students reported significantly improved mental health outcomes as compared 

to the control students. At follow-up, multiple differences persisted, with participants who had 

completed the course reporting sustained improvements in general and mental health.

Discussion: Self-directed behavior change interventions are effective in promoting mental and 

physical health among graduate student populations.

Translation to Health Education Practice: This curriculum-based intervention can support 

student wellbeing in a variety of academic programs.

Background

The World Health Organization defines health as “a state of complete physical, mental and 

social well-being and not merely the absence of disease or infirmity.”1 Implicit in this 

definition is that mental health is a critical component of overall wellbeing, and that mental 

illness necessarily undermines overall health. Indeed, mental disorders are now recognized 

as a significant chronic health issue,2 and promoting mental health is a top health priority for 
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the United States and global health organizations.1 From an epidemiologic perspective, 

mental illness is a prevalent condition, with nearly half of American adults experiencing a 

mental disorder at some point in their lifetime.3 Depression and anxiety are especially 

common,4 and cause significant impairment and disability,5 highlighting the need for 

effective treatment and prevention programs. Prevention programs for mental health aim to 

identify and mitigate risk factors.1,6,7

Early adulthood, corresponding developmentally with matriculation in higher education, is a 

high-risk period for the onset of mental illness.3 Graduate school environments are 

recognized for contributing to stress among student populations.8,9 Elevated rates of anxiety 

and depression among graduate students have been well documented.9,10 While studies of 

educational burnout and mental health frequently focus on medical students,11-15 a growing 

body of research has focused on students in other graduate and professional programs.16-18 

Chronic stress from a combination of academic pressure and non-academic responsibilities 

cultivate a landscape for poor health outcomes wherein students may engage in maladaptive 

coping strategies in order to manage stress. These strategies include selfisolation, poor 

nutrition choices, lack of physical exercise, and substance misuse.19

To address graduate student stress, a range of strategies is likely needed beyond those 

offered by university health services. Self-stigma regarding mental health, for example, is 

shown to influence the ways in which individuals seek psychological treatment, with 

evidence suggesting that self-stigma may prevent people from seeking professional help.20 

Self-care interventions might offer a means of reducing stress and mental health stigma, 

thereby bolstering the odds of formal help-seeking when needed. When implemented 

routinely, self-care interventions can be an effective strategy for students to manage areas of 

physical health and wellness including nutrition and physical activity.21,22

Preliminary evidence suggests that self-directed interventions may equip graduate students 

with tools to individually manage their mental health.21,22 In the first iteration of this 

research, data were collected from public health graduate students enrolled in a survey 

course teaching principles of behavior change. Students in the course administered self-care 

interventions by applying behavior change principles to create goals related to health 

promotion. The study reported increased engagement in self-care behaviors across multiple 

domains, which were associated with mental health outcomes. A follow-up study22 

examined the effect of the curriculum-based intervention within the context of a distance-

learning course and reported similar improvements among enrolled students.

Purpose

The purpose of the current study was to examine the effectiveness and durability of a 

behavioral self-care intervention delivered in the context of an online course. The course 

provides a curriculum-based behavioral self-care intervention. Participants were graduate 

students in the School of Public Health. The methodology implemented was designed to 

support and extend previous conclusions about the efficacy of self-directed behavioral 

interventions for health promotion among graduate students. The current study also included 

a control group of students from the same competitive degree program to examine the 
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saliency of the intervention in influencing self-care behaviors and psychological outcomes. 

Finally, the study included a follow-up assessment point, occurring 12 weeks following the 

conclusion of the course, to examine the durability of the intervention.

Methods

Participants

Participants in the intervention were 45 students enrolled in a graduate course, Foundations 
of Health Behavior Change, through the Yale School of Public Health. Control participants 

(n = 33) were students enrolled in the same competitive degree program. A chance to win a 

200 USD gift card was offered to all students in exchange for their participation.

Procedure

The study was granted an exemption from IRB review under federal regulation 45 CFR 

46.101(b)(1) by the Yale University Human Subjects Review Board. After providing 

informed consent, students completed an anonymous survey during the first week of the 

semester, again during the last week of the semester (approximately 12 weeks later), and 

again 12 weeks following the conclusion of the intervention (i.e., the course). Students were 

enrolled in the online course delivered through Canvas, the university’s online course 

management platform. Students were required to watch video lectures and to complete 

assignments weekly throughout the semester. Control participants were sent the links for the 

online assessment measures at the beginning and end of the semester, and again for the 

follow-up assessment.

Course description and content

The educational setting was a course, Foundations of Health Behavior Change, offered 

through the Yale School of Public Health. The course content was delivered online; students 

were required to log on to the course website at least weekly, and to watch prerecorded 

video lectures. The curriculum has been described previously.21,22 In brief, students are 

taught the fundamentals of behavior change theory with a focus on the integration of social, 

psychological, and behavioral factors in promoting health behaviors. Evidence-based 

practices are emphasized for implementation of behavior change strategies that students may 

eventually produce in broader public health settings. The content progresses through four 

distinct modules, focusing on nutrition, mental health, physical activity, and social support. 

Each module covers the relevance of health behaviors to chronic disease; e.g., the nutrition 

unit discusses the role of nutrition in chronic disease and research on clinical treatments and 

public health interventions for improved nutrition. The mental health unit discusses the 

epidemiology of mental health disorders, empirically supported treatments for mental health 

disorders, mental health stigma and other obstacles to treatment, diversity issues and mental 

health (i.e., structural/systemic factors affecting mental health), and public health 

interventions for promoting mental wellness. The full course outline appears in the online 

Supplemental file for this article; assigned readings, slide decks, and assignments are 

available from the senior author (M.W.) upon request. Assignments focused on testing 

behavior change strategies with respect to individually selected behavioral goals in each 

domain. For example, a sample assignment was to apply a behavioral strategy to modify a 
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small measurable goal (e.g., “engage in deep breathing for 5 minutes each day”) within the 

mental health unit for 5 days. After the 5-day period, students had the option to earn extra 

credit points for maintaining the behavior change for the duration of the semester. Goal 

completion was monitored via self-report, collected through Qualtrics surveys distributed 

weekly. The approach parallels the best practice self-report procedures employed by 

behavioral health interventions.23

Students adhering to their goals for >90% of the days of the semester were given 10 bonus 

points to their grade, which amounted to an increase in a full letter grade for the term. 

Students achieving less were also granted bonus points in a stepped fashion: 80–89% of 

daily goals resulted in 7 bonus points; 60–79% of daily goals received 5 points; and 30–59% 

received 3 points. A summary of the most commonly chosen health behaviors and examples 

of the person-level behavior change strategies appears in Table 1.

Behavioral tracking—As is commonly utilized in interventions for health behaviors, 

students completed monitoring records for all targeted behaviors and submitted these on a 

weekly basis. Links to the behavioral tracking measure were posted on the course website 

and students received regular reminder prompts. The behavioral tracking measure required 

reporting of the specific goal and a daily record of whether or not the goal had been 

achieved. Final adherence scores were calculated as the percentage of days achieving the 

goals, with a maximum possible score of 182 daily goals achieved.

Measures

Students completed a self-report questionnaire battery about personal health behaviors and 

mental health outcomes. The battery included validated measures and key items drawn from 

national longitudinal health surveys.24-26 The survey took approximately 15 min to 

complete.

Nutrition—Nutritional variables were derived from large-scale epidemiologic surveys (e.g. 

the National Health and Nutrition Examination Survey) and focused on the frequency of 

consuming specific types of foods over the previous week. Questions regarding nutrition 

addressed the quantity of servings the student consumed of various food types over the 

course of the previous week, including red meat, processed meats, dairy, fruit, vegetables, 

sweets/fast food, and whole grains.

Physical activity—The Godin Leisure Time Exercise Questionnaire (GLTEQ) is 

commonly used to measure levels of physical activity.27,28 Physical activity is measured as 

frequency of mild, moderate, and strenuous exercise, with respondents asked to provide the 

number of days per week they engaged with each type of exercise category for >15 minutes. 

The GLTEQ yields a summary score, which is calculated as the combination of values 

reported for each type of exercise intensity to yield a metabolic equivalents of task score 

(METs). METs range from 0 to 119, with higher scores indicating higher levels of 

engagement with physical activity. A separate indicator for physical activity was the number 

of times, out of the previous 7 days, participants reported engaging in “rigorous” physical 

activity for at least 30 minutes.
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Mental health—The Depression Anxiety Stress Scale 21-Item version29,30; DASS21 was 

used to evaluate mental health outcomes. The measure yields three subscale scores 

(depression, anxiety, and stress/tension) and has been found to be sensitive to clinical 

change.30 Scores on each subscale range from 0 to 42, with higher scores indicating greater 

distress. Supplementary mental health and wellness questions were sourced from the 

Behavioral Risk Factor Surveillance System and the Health Related Quality of Life 

Assessment.24,25 These questions were, “During the past month, how many days have you 

felt sad or depressed?” and “During the past month, how many days have you felt worried, 

tense, or anxious?” Options were presented on an ordinal scale ranging from 0 (no days) to 6 

(21–30 days).

Perceived stress—The Perceived Stress Scale – 10 item version31,32 is a reliable and 

valid measure of psychological stress. Its psychometric properties have been established for 

use with large-scale community samples33 and university students.34 Items (e.g., “In the past 

month, how often have you found that you could not cope with all the things you had to 

do?”) are rated on a 5-point scale ranging from 0 (never) to 4 (very often), yielding total 

scores ranging from 0 to 40.

General self-rated health—Health perception was evaluated using three items from the 

National Health and Nutrition Examination Survey.26,35,36 General health perception was 

evaluated with, “Would you say that in general your health is – ?” ranging from 1 (Poor) to 5 

(Excellent). Perceived health change was evaluated with “Compared to a year ago, how has 

your health changed?” ranging from 1 (Much worse) to 5 (Much better). A third item was, 

“Compared to others your same age and sex, how would you rate your overall health?” 

which ranged from 1 (Much worse than average) to 5 (Much better than average).

Secondary outcomes

Self-efficacy—Self-efficacy is defined as one’s optimistic belief that one can perform 

novel tasks or cope with adversity. In the current study, global self-efficacy was measured 

with the 10-item General Self-Efficacy Scale,37 which has demonstrated acceptable 

psychometric properties for use with university students.38 Items (e.g., “I am confident that I 

could deal with unexpected events”) are rated on a 4-point scale ranging from “not at all 

true” to “exactly true,” yielding a total score range of 10 to 40.

Mental health stigma—Self-stigma regarding mental health was evaluated with the 10-

item Self-Stigma of Seeking Help scale.20,39 Questions from this assessment include “I 

would feel inadequate if I went to a therapist for psychological help” and “My view of 

myself would not change just because I made the choice to see a therapist.” Response 

options range from “Strongly Agree” to “Strongly Disagree.” Scores can range from 10 to 

50, with higher scores indicating greater stigma associated with seeking help for mental 

health treatment.

Social support—Social support was measured with a single item, “How satisfied are you 

with your social life (relationships with friends and/or partner)?” Responses could range 

from 1 (not satisfied) to 4 (very satisfied).40
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Post-intervention and follow-up behavioral adherence measure—Additional 

questions evaluated adherence to the individually chosen behavioral goals – e.g., 

“Considering each of the behavior change goals, on approximately what percentage of days 

did you achieve your goal?” Thus, there were four separate adherence measures, one for 

each of the behavior change modules.

Statistical analysis

Data were downloaded directly from the survey collection service (Qualtrics.com) and 

analyzed with SPSS. Missing data on the anonymous self-report were excluded from 

analysis. Varying rates of participation at post-intervention and follow-up precluded the 

ability to use longitudinal data analytic methods (i.e., repeated measures analysis). Analysis 

of covariance, controlling for baseline values, was used to examine group differences in 

mental health and general health outcomes at the post-intervention and follow-up assessment 

points. Correlation (Pearson’s r) was used to test associations among health behaviors and 

mental health outcomes. Alpha of .05 was used to determine statistical significance.

Results

Behavioral adherence

Behavioral tracking scores—The duration of the behavioral goal setting period was 11 

weeks, staggered across each of the behavioral modules. Thus, each student had the 

opportunity to achieve the nutrition goal on 77 days, mental health on 56 days, physical 

activity on 35 days, and social support on 14 days, for a total behavioral adherence score of 

182. The average number of daily behavioral goals met was 115 (range 0– 182). 

Proportionally, 31% (n = 15) of the students met their behavioral goals on at least 90% of 

days (score of 164 or higher). Another 17% (n = 8) met 80–89% of their daily behavioral 

goals, and 17% of students (n = 8) achieved between 60% and 79% of their daily goals, with 

6% (n = 3) reporting 30–59%. Another 30% (n = 14) reported achieving <30% of the daily 

goals. However, it is possible that these values are underestimates, in that some students 

opted not to submit weekly tracking.

The majority of students (94%, n = 45) completed the anonymous post-intervention 

assessment. Measured in the post-intervention retrospective assessment, students reported 

achieving their behavioral goals for the majority of the semester. The average goal 

attainment across behavioral domains was: 77% of days for nutrition (range 6–100), 74% 

(range 5–100) for mental health, 77% (range for physical activity), and 85% (range 7 to 100) 

for social support. Combined across all four behavioral domains, 40% of students reported 

achieving at least 90% of their daily behavioral goals, 18% reported meeting between 80% 

and 89% of the daily goals, and 29% achieved between 60% and 79% of their daily goals. It 

should be noted that these values were estimates, provided retrospectively via self-report. 

Figure 1 is a graphic depiction of the retrospective reports as compared to the prospective 

reports and demonstrates that the retrospective data likely over-estimated the degree of goal 

attainment. Except for the lowest category, which reflects missing weekly behavioral 

tracking logs, the retrospective reports aligned with the values provided prospectively over 

the semester via the behavioral monitoring records.
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Behavioral goal attainment was also assessed at the 12-week follow-up. Although the course 

had concluded (and the external incentive had been removed), students reported continued 

engagement in their behavioral goals. The average daily goal attainment reported was 62% 

in aggregate, with domain-specific attainment being 64% for nutrition, 50% for mental 

health, 74% for physical activity, and 62% for social support goals. Although behavioral 

goal attainment was significantly lower during the follow-up period (t[30] = 5.52, p < .001), 

there was a significant correlation between goal attainment achieved during the semester and 

goal attainment in the follow-up period (r(30) = .69, p < .001).

Primary and secondary outcomes

The primary outcomes were scores on the DASS21 anxiety, depression, stress, and total 

scale scores, as well as the frequency of experiencing depressed and anxious days. The 

related constructs of mental health stigma and self-efficacy were also tested. Although 

secondary to our aims to evaluate changes in mental health outcomes, we also included 

analyses comparing the experimental groups on general health indicators – i.e., general 

health perception, perceived changes in health as compared to 1 year prior, and perception of 

health in relation to others of the same age and sex. Baseline, post-intervention, and follow-

up scores for the enrolled and control students are presented in Table 2. Analysis of 

covariance compared groups (enrolled vs. control) on key outcomes, controlling for baseline 

values.

Post intervention – mental health outcomes

At the end of the semester, after controlling for baseline values, the enrolled group reported 

significantly lower scores than the control group on DASS Total score (F(1,62) = 7.27, p 
= .01), DASS Stress (F(1,64) = 10.91, p = .002), and DASS Depression (F(1, 64) = 4.54, p 
= .04). Differences approached significance for frequency of depressed days (F(1, 67) = 

3.94, p = .05) and frequency of anxious days (F(1, 67) = 3.081, p = .08). The enrolled 

students reported significantly higher self-efficacy scores at post-intervention, F(1, 64) = 

5.93, p = .02. At post-intervention, the groups did not differ on DASS Anxiety, Perceived 

Stress Scale scores, or mental health stigma. The patterns of improvement in key mental 

health outcomes, depicted in change scores from baseline values, are presented in Figure 2.

Post intervention – general health outcomes

After controlling for baseline values, enrolled students reported significantly higher 

perceived improvement in health as compared to 1 year prior (F(1, 67) = 5.85, p = .02. 

Group comparisons in perceived health as compared to others of the same age and sex 

approached significance, F(1, 67) = 3.78, p = .06. The groups did not differ with respect to 

overall perception of health, F(1, 67) = 0.58, p = .45. The patterns of changes in general 

health outcomes, depicted as change scores from baseline values, are presented in Figure 3.

Follow-up – mental health outcomes

At the 12-week follow-up assessment, after controlling for baseline values, enrolled students 

reported significantly lower scores on the Perceived Stress Scale (F(1, 61) = 4.71, p = .03) 

than students in the control group. Group comparisons for other outcomes were marginal or 
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not significant: DASS total (F(1, 63) = 2.97, p = .09), DASS Depression (F(1,64) = 3.14, p 
= .08), DASS Stress (F(1, 65) = 2.14, p = .15), self-efficacy (F(1, 64) = 2.89, p = .09), and 

stigma scores (F (1, 65) = 3.66, p = .06).

Follow-up – general health outcomes

At follow-up, the enrolled students reported significant perceived health improvement (F(1, 

65) = 14.14, p < .001) and higher ratings of their health as compared to students in the 

control group (F(1, 65) = 11.15, p < .001). Groups did not differ with respect to general 

health perception, F(1, 65) = 2.48, p = .12.

Exploratory analyses

To examine potential mechanisms of change among enrolled students, correlation analysis 

evaluated whether percent goal attainment was significantly associated with mental and 

general health outcomes. At post-intervention, daily goal achievement was positively 

correlated with general health perception (r(43) = .54, p < .001) and with perceived 

improvement in health as compared to 1 year prior (r(43) = .36, p = .01). At follow-up, daily 

goal achievement was positively associated with general health perception (r(31) = .35, p 
= .04).

Discussion

The primary goal of this study was to determine if students enrolled in a behavior change 

course experienced improvements in mental health following engagement in self-directed 

behavior change practices. Health promotion behaviors were encouraged across multiple 

domains, including mental health, physical activity, and nutrition to allow for more specific 

critical analysis. Previous studies evaluating the effectiveness of behavioral self-care 

interventions found significant improvements in nutrition and physical activity goals.21,22 

This study supports these findings and adds to the existing body of research by employing 

validated measures of mental health, a control group of students from the same competitive 

program, and a follow-up period.

This study is a notable addition to the existing research as it suggests that self-directed 

behavior change interventions may improve student mental health. Among the improved 

outcomes in mental health experienced by enrolled students were lower stress and 

depression following the intervention, relative to the control group. Significantly lower 

perceived stress was also observed at the follow-up assessment, suggesting that the 

intervention had lasting effects into the subsequent academic semester. The inclusion of an 

equivalent control group was an important addition to this study, particularly when 

compared to previous iterations of this research.21,22 Results from the exploratory analysis 

of enrolled students further suggest that instruction in behavior change theory may 

contribute to greater adherence to behavior change goals that, in turn, may result in more 

significant rates of health promotion.

As of the findings from this study, three independent cohorts have been evaluated to 

determine whether self-directed behavioral interventions contribute to health promotion 

among graduate student populations. Applying identical methods of data collection to 
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different groups of students over time contributes to the validity of existing research and is 

likely to encourage researchers to continue this work.

There are a few limitations to the study that should be considered. The quasi-experimental 

design of this study does not allow for randomization, which limits the ability to draw 

conclusions about causality between the intervention and outcomes measured. For example, 

it could be that students who enrolled in the course had greater motivation to change their 

behaviors than those in the control group, which could account in part for differences at 

post-intervention and follow-up. However, since completion of personal behavior change 

was not specified in the course directory or syllabus, this bias is minimized. Alternatively, a 

potential benefit of quasi-experimental design is real-world generalizability. This can be 

considered a trade-off for the benefits of choosing to conduct a randomized controlled trial 

(RCT) instead of utilizing a quasi-experimental design. RCTs typically have more complex 

requirements in terms of implementation and would have presented challenges to data 

collection for this study.41 It is also possible that the self-report structure of responses to 

some survey questions resulted in recall bias (for example, asking students to recall the 

specific number of anxious or depressed days experienced within the last 30 days). However, 

given that both the control and enrolled students completed identical assessments, this bias is 

minimized. Finally, the relatively small and homogenous sample size (graduate students 

enrolled in a public health program at Yale University) may limit the study’s 

generalizability. Conclusions drawn in this paper might not translate to other student 

populations given differences between academic programs, their requirements, and students’ 

lived experiences.

Despite these limitations, the current findings indicate that self-directed behavioral 

interventions implemented by students enrolled in this course on health behavior change 

were effective in promoting healthy behaviors at various intervals including post-

intervention (the conclusion of the course) and follow-up (12 weeks after the conclusion of 

the course). Significant findings from the enrolled participants included reductions in 

measurements of stress and depression, and improvements in general health perception. 

These findings add to existing evidence from literature regarding the health promotion 

benefits of self-directed behavioral interventions.

Translation to Health Education Practice

The findings, when combined with results from similar previous studies,21,22 present 

evidence that self-directed behavioral interventions are effective in promoting healthy 

behaviors among graduate students. Given what is known about stress and mental health 

crises among the graduate student population, applying the model used in this health 

behavior change course to students in other academic programs and at other academic 

institutions is recommended.

It is additionally worth noting that coursework where students are graded on behavioral 

performance, as opposed to academic performance, is novel in the context of academics. 

Requiring a course like the one described herein as part of the curriculum for public health 

and behavioral science students, for example, could provide students with a stronger 
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foundation to implement behavioral interventions in post-graduate professional settings. A 

study following students formerly enrolled in the course in their post-graduate careers could 

evaluate this hypothesis.

Future research could also evaluate the effectiveness of this curriculum-based intervention 

when applied to a community sample of learners. Since the behavioral intervention 

described here is now being delivered through a Massive Open Online Course (MOOC), 

future research is needed to determine whether it generalizes to that platform and could thus 

serve as a mental health intervention for a global audience of MOOC learners. With 

increasing preference and/or necessity of distance-learning platforms, implementation of 

wellness interventions through the media described in this paper may represent an 

appropriate avenue for improving mental health outcomes.

Areas of responsibility for health education specialists

Planning, Implementing, and Evaluating Health Education/Promotion: Health Educators and 

Certified Health Education Specialists can use the methods and results of this study in 

designing and implementing similar interventions in their respective populations of interest. 

Lecture material, readings, assignments, and assessment tools are available from the senior 

author (M.W.) upon request. In developing curricula and interventions, Health Educators 

may also access some of the course content at no charge through Coursera.org, which is 

currently hosting an abbreviated version of the course.

Adapting intervention for population of interest

While the curriculum and intervention described here were designed for advanced public 

health students (i.e., graduate students), it is adaptable for beginner or non-academic 

audiences, independent of educational attainment. Health Educators are encouraged to 

employ focus groups and to pilot the intervention prior to full delivery to evaluate the 

appropriateness of the curriculum and intervention for the particular population. Finally, 

Health Educators are encouraged to evaluate the effectiveness and durability of their 

interventions, by administering validated assessments of mental and physical wellbeing prior 

to and following delivery of the intervention.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Percent goal attainment, according to behavioral tracking records collected prospectively 

and retrospective self-report. Goal percentage is based on 182 possible daily goals.
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Figure 2. 
Changes in mental health outcomes.
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Figure 3. 
Changes in general health perception.
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