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Background: Significant funding and attention are directed toward school-based health and nutrition interventions. Less attention is given to the potential unintended consequences of these policies, especially those that target children and adolescents. This systematic review aimed to elucidate the unintended consequences of school-based health and nutrition policies in the United States.

Methods: We conducted a systematic review, adhering to PRISMA guidelines, to analyze quantitative, qualitative, and mixed methods research conducted between January 2013 and September 2023. The search strategy encompassed three databases, identifying 11 articles that met the inclusion criteria.

Results: Unintended consequences were organized into four themes: disordered weight control behaviors, parental discomfort or encouragement of disordered weight control behaviors, eating disorder triggers, and financial losses. The analysis of disordered weight control behaviors indicates limited impact on youth, and we noted limited consensus in the assessment of these behaviors. We observed parent concerns about BMI screening and reporting as well as apprehensions about privacy and efficacy. There were fewer articles addressing eating disorder antecedents, although there was evidence that some youths with eating disorders considered school health class a trigger of their disorder. One study was identified that found an increase in food waste following replacement of sugar-sweetened beverages.

Implications: Findings underscore the importance of comprehensive evaluation and consideration of unintended consequences in the development and implementation of school-based health policies. Recommendations include further longitudinal research, integrating obesity prevention with eating disorder prevention, and de-implementation when unintended consequences potentially outweigh benefits, such as in BMI screening and surveillance.

Systematic Review Registration: Identifier CRD42023467355. https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=467355
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1 Introduction

Childhood obesity and nutrition have been central foci of public health interventions for over a decade in the United States, garnering over 1.2 billion dollars of funding from the National Institutes of Health in the last 5 years alone (National Institutes of Health, 2023). Much of this attention and resources has been allotted to school-based interventions or policies. The motivation behind this rests on the assumption that public school systems are considered to transcend the limitations of socioeconomic status and, thus, can provide more equitable health interventions on a large scale (School Health Guidelines to Promote Healthy Eating and Physical Activity, n.d.). However, less attention has been given to the potential impacts of these interventions outside of their intended target of obesity reduction and prevention, otherwise known as their unintended consequences.

Unintended consequences are an important consideration in examining the efficacy of any public health research and may be particularly important for school-based obesity policies for several reasons. First, these programs can be costly and, thus, should undergo thorough testing to ensure both efficacy and cost-effectiveness in achieving program aims. Second, considering that risk for developing disordered eating and eating disorders peaks during early adolescence (Rohde et al., 2015), it is critical to ensure that interventions delivered to youth in this age group do not unintentionally contribute to symptom onset. Third, evidence indicates that overweight and obese adolescents are far more likely to develop disordered weight control behaviors (DWCBs) than those who are not overweight or obese (De Giuseppe et al., 2019). This vulnerability suggests the need for heightened awareness of unintended consequences of weight focused public health interventions. Fourth, weight-related teasing is rampant in adolescence and is associated with eating disorder onset (Lin et al., 2023), body dissatisfaction (Fields et al., 2021), and poor psychological wellbeing (Blanco et al., 2020). If obesity prevention programs imply a hierarchy of body sizes (i.e., that smaller bodies are preferable to larger ones), they may inadvertently contribute to weight stigma and existing weight-related teasing in school settings.

There is evidence to suggest that obesity prevention programs may contribute to the development of eating disorders and DWCBs. Targeted prevention programs focus on youth in larger bodies, and the primary aims of obesity prevention programs often include diet change and increases in physical activity. These behavior changes may precede the use of more maladaptive weight control behaviors, particularly for adolescents with a higher body mass index (BMI) who are already at significantly greater risk factor for disordered eating behaviors (Flament et al., 2015; Stabouli et al., 2021). Importantly, the risks for the development of eating disorders following obesity-prevention programs is likely multi-faceted and complex (Leme et al., 2020; Lin et al., 2023). Factors such as socioeconomic status, for example, may increase risk of both obesity and DWCBs (Mohammed et al., 2019; Accurso et al., 2021).

Though recommended by experts, it is not currently standard practice to evaluate unintended consequences in health policy research (Oliver et al., 2019). Understanding unintended adverse effects may be particularly important in the case of school-based obesity prevention policies. In this systematic review, we examined the existing literature on unintended consequences of school-based health initiatives and developed recommendations for future school-based policies or interventions. By understanding the unintended consequences of school-based policies, we can modify the design and/or implementation of interventions so that they support children’s wellbeing while reducing unintentional harm.



2 Methods

This is a systematic review of quantitative, qualitative, and mixed methods research pertaining to unintended consequences of school health and nutrition policies. We followed Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines and registered our protocol on PROSPERO systematic review registry under identification number CRD42023467355. The methods did not deviate from the review’s registration.


2.1 Search strategy

Studies were identified via three databases: PubMed, CINAHL, and Scopus. Searches occurred on October 5, 2023 and were limited to January 2013–September 2023. SLT conducted the search with assistance of an institutional librarian. We included the following key words in our search: school health policies; educational policy effects; education policy outcomes; school health interventions; health curricula; K-12 students; student well-being; student health outcomes; unintended consequences; adverse effects of school policies; policy evaluation; policy side effects; unanticipated outcomes; policy unintended outcomes; psychological distress; weight related teasing; DWCBs; eating disorder symptomatology; weight concerns; food insecurity; weight stigma; United States. The electronic search strategy was expanded upon with a manual search of reference lists from the final sample of articles.


2.1.1 Criteria

Inclusion criteria were developed in the PICOT format and were as follows:

• Population: K-12 students, teachers, or parents/family members in the United States. Articles were restricted to the United States as school policy and funding streams vary widely between countries, thus we restricted searches to one country.

• Intervention: Investigates a school-based health or nutrition policy, program, intervention, or curriculum

• Study Characteristics: Original research

• Outcome: Measures an unintended consequence of the policy, intervention, or curriculum (such as psychological distress, bullying/weight-related teasing, DWCBs, eating disorder symptomatology, weight and shape concerns, food insecurity, or weight stigma)

• Timeline: Published between January 2013–September 2023.

Exclusion criteria included studies that occurred outside of the United States, studies that focused on other educational settings (such as college or early childhood education), and studies that investigated policies related to other aspects of health such as dental care, vision, hearing, or postural screening.



2.1.2 Screening

We screened articles via the Covidence systematic review software (Veritas Health Innovation, 2024). This particular software was selected for its structured workflow (matching the requirements of a Cochrane systematic review), its enforcement of blinding during article screening and resolution of conflicts, and its ability to facilitate data-extraction. All titles and abstracts were screened for initial inclusion based on the criteria noted above by two of three independent reviewers (AL, AA, ZP). Where discrepancies occurred, SLT guided the final team decision. The same process occurred for full text screening.




2.2 Data extraction and synthesis

Three independent coders (AL, GH, ZP) abstracted data from included articles, with SLT guiding team consensus when extraction results differed. The following data fields were extracted from each article: Title, authors, year of publication, journal of publication, funding sources, type of intervention being studied, stated aim of study, study design, description of intervention or policy, named intention of policy or intervention, unintended consequence examined, study population, inclusion and exclusion criteria, recruitment approach, sample size, findings related to unintended consequence, stated recommendations for future research/policy/practice, stated limitations, quality assessment. After extraction, data were analyzed and synthesized by SLT and GH.


2.2.1 Quality assessment

Each included article was assessed for quality using the LEGEND Evidence Evaluation guidance (LEGEND, n.d.). The LEGEND system offers guidance on quality appraisal of research with an eye toward the implementation of evidence-based practices. The LEGEND Evidence Evaluation system categorizes studies on a scale from 1 to 5, with 1 being the highest level of evidence. Each level also includes a quality ranking (a or b) where “a” indicates a good quality study and “b” indicates a lesser quality study.





3 Results


3.1 Study selection

A full depiction of the screening process is described in the PRISMA study flow diagram in Figure 1. The initial database search identified 1,924 records from the three databases searched with an additional 12 references identified via reference list searches. Our final sample comprised 11 articles for data extraction (see Table 1).
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FIGURE 1
 PRISMA study flow diagram.




TABLE 1 Summary of included studies.
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3.2 Study characteristics


3.2.1 Study quality

All included studies were of acceptable quality according to LEGEND guidance, earning an “a” distinction. Most designs were categorized as level 4 evidence (n = 7, 63.6%), while 3 were categorized as level 3 (27.2%), and 1 was categorized as level 2 (9%).



3.2.2 Study design

Methodology varied across studies. Two studies (Moyer et al., 2014; Ruggieri and Bass, 2016) utilized only qualitative methods, both employing focus groups. Of these, one (Moyer et al., 2014) utilized a longitudinal focus group approach, where focus groups were conducted multiple times throughout the implementation of a BMI screening program. Two other studies (Phillips et al., 2013; Lin et al., 2023) employed mixed methods, and the remaining seven studies (Zhu and Thomas, 2013; Hanks et al., 2014; Jones et al., 2014; Taber et al., 2014; Lee and Kubik, 2015; Larson et al., 2017; Madsen et al., 2017) used only quantitative methods. Designs of the quantitative studies were cross-sectional (n = 2) (Taber et al., 2014; Lee and Kubik, 2015), pre/post (n = 2) (Hanks et al., 2014; Jones et al., 2014), longitudinal (n = 2) (Zhu and Thomas, 2013; Larson et al., 2017) and one randomized clinical trial (Madsen et al., 2017).



3.2.3 Sample population and size

We observed a wide range of populations and sample sizes across studies. Four studies investigated trends and phenomena among youth (Jones et al., 2014; Taber et al., 2014; Madsen et al., 2017; Lin et al., 2023). The total sample of these studies was 37,372 youth (range: 150–28,641), with 28,641 coming from one randomized clinical trial (Madsen et al., 2017). Three studies investigated parents of youth (Moyer et al., 2014; Lee and Kubik, 2015; Ruggieri and Bass, 2016), with a total sample size across studies of 171 (range: 20–122). The remaining four studies (Phillips et al., 2013; Zhu and Thomas, 2013; Hanks et al., 2014; Larson et al., 2017) analyzed school- and state-level data and included data from a combined 66 schools and 43 states.




3.3 Policies and interventions examined

Studies varied in terms of the breadth and scope of interventions that were investigated. Six of the included studies (Phillips et al., 2013; Zhu and Thomas, 2013; Moyer et al., 2014; Taber et al., 2014; Ruggieri and Bass, 2016; Madsen et al., 2017) examined state-level policies, three studied individual school or district-level policies or interventions (Hanks et al., 2014; Jones et al., 2014; Lee and Kubik, 2015), one investigated policies at varying levels of impact (Larson et al., 2017), and one specifically investigated the impact of school health curricula (Lin et al., 2023). All included studies framed the policy or intervention under investigation as an obesity reduction, prevention, or surveillance initiative. Two articles (Hanks et al., 2014; Taber et al., 2014) specifically noted the reduction of sugar-sweetened beverages as additional foci.

The mechanisms used to promote obesity reduction/prevention varied across studies. Unintended consequences were most commonly assessed in the context of BMI screening or surveillance (n = 6) (Phillips et al., 2013; Zhu and Thomas, 2013; Moyer et al., 2014; Lee and Kubik, 2015; Ruggieri and Bass, 2016; Madsen et al., 2017). Of note, school-based BMI screening was often discussed as a two-part intervention: (1) the collecting of BMI data in the school setting, and (2) the report of that data to parents and guardians. Other articles examined the impact of nutrition-focused health class curricula (Jones et al., 2014; Lin et al., 2023), limiting access to or imposing taxes on sugar-sweetened beverages (Hanks et al., 2014; Taber et al., 2014), and broadly improved school health and nutrition standards (Zhu and Thomas, 2013; Larson et al., 2017).



3.4 Unintended consequences

The unintended consequences examined by each study were dependent upon the intervention and population being investigated. A full description of each study and findings related to unintended consequences is available in Table 1. Of note, we excluded “dieting” as an unintended consequence, as caloric reduction or dietary changes were an explicit goal of many programs. The exception was when the authors specifically addressed dieting as an explicit unintended consequence, which was usually in the context of DWCBs. In general, unintended consequences comprised four categories: DWCBs, impact on parents, eating disorder triggers, and financial losses.


3.4.1 Disordered weight control behaviors (DWCB) and weight/shape concerns among youth

Five studies examined the impact of policies or interventions on the development of DWCBs among youth (Zhu and Thomas, 2013; Taber et al., 2014; Lee and Kubik, 2015; Larson et al., 2017; Madsen et al., 2017). Although the literature has defined DWCBs as subclinical eating disorder symptoms (including weight loss dieting, binge eating, self-induced vomiting, dysfunctional exercise, and the use of laxatives or diuretics) (López-Gil et al., 2023), studies in this review used a variety of operational definitions. Larson et al. (2017) categorized behaviors into “healthy, unhealthy, and extreme” weight control behaviors. Exercising and “healthy eating” were healthy behaviors, fasting, skipping meals or smoking cigarettes to curb hunger were unhealthy behaviors, and purging (diet pills, laxative use, vomiting) and drug use (for weight control reasons) were considered extreme. Other studies relied on students to self-define weight control behaviors as unhealthy or maladaptive. The most common and seemingly agreed-upon behaviors that constituted DWCBs were fasting, purging via vomiting or laxatives, taking diet pills or appetite suppressants, and smoking for weight control.

The studies that investigated DWCBs as unintended consequences of school policies generally agreed that there was no clinically significant impact on the development of DWCBs. One exception was Zhu and Thomas (2013), who examined obesity reduction and prevention policies as they relate to social capital and DWCBs. Specifically, they found that obesity reduction programs led to increased use of DWCBs, though the specific DWCBs used by youth differed by social capital and gender. In contrast, Phillips et al. (2013) and Madsen et al. (2017). noted modest decreases in DWCBs over time, ranging from 3 to 6% over 2–6 years. One study examined the impact of a student-facing online intervention on student weight and shape concerns (Jones et al., 2014), also noting no clinically or statistically significant change in weight/shape concerns among those who received the intervention. Overall, there was little to no impact on DWCBs, indicating that obesity prevention and reduction programs may not be associated with this unintended consequence.



3.4.2 Parental discomfort or parental encouragement of DWCBs

Four studies investigated the unintended impacts of policies on parents or caregivers (Moyer et al., 2014; Lee and Kubik, 2015; Ruggieri and Bass, 2016; Madsen et al., 2017). Of these, two measured parental discomfort (Moyer et al., 2014; Ruggieri and Bass, 2016), both noting loss of confidentiality and potential impacts on student self-esteem as contributors to parental discomfort. Two studies measured the impact of policies on parental encouragement of DWCBs. Lee and Kubik (Lee and Kubik, 2015) noted that 8.1% (n = 10) of parents reported putting their child on a diet or restricting their food after receiving BMI screening results and Madsen et al. (2017). noted that students whose families received BMI screening results experienced significantly more pressure from parents to engage in dieting behaviors at 2-year follow up compared to those who did not. This preliminary evidence suggests that obesity prevention and reduction interventions may negatively impact family systems via parent behavior change.



3.4.3 Eating disorder triggers

One study retrospectively asked youth who are currently diagnosed with an eating disorder to describe the initial trigger of their eating disorder (Lin et al., 2023). Results indicated that 14% (n = 9) of participants perceived a school health course or curriculum was an initial trigger of their eating disorder. Though studies exploring eating disorder triggers were underrepresented in the included literature, this finding suggests that a substantial minority of participants were negatively impacted by health programs implemented in a school setting.



3.4.4 Financial losses

One study examined the cost-effectiveness of replacing sugar-sweetened beverages, specifically chocolate milk (Hanks et al., 2014). Authors concluded that the removal of chocolate milk from elementary schools contributed to a significant (29.4%, p < 0.001) increase in milk waste, which contributed to a net increase in milk cost of 10.0%. Especially for individuals who struggle with inadequate resources, this highlights a significant area of concern – particularly when considering the implications of increasing nutrition costs and their role in food insecurity.





4 Discussion

In this review, we systematically investigated the unintended consequences of school-based health and nutrition policies implemented within the United States. The aims of this review were to determine if sufficient evaluation of weight-focused interventions implemented in schools has occurred, and if necessary, elucidate the unintended consequences of these interventions to inform and shape future implementation and research efforts. Main findings indicated that obesity prevention and reduction-focused policies had a marginal impact on youth themselves, but we found greater evidence for an impact on families and caregivers, related to both personal discomfort or disapproval and parental behaviors. Other important findings highlight concerns related to nutritional costs and the development of DWCBs.

Multiple studies in this review examined the impact of school-based BMI screening and the reporting of results to families (n = 6, 54.5%). Findings of this review are consistent with prior literature, which suggests ample concern from parents about the necessity, privacy, and efficacy of BMI screening in schools (Tatum et al., 2021). In recent years, a shift away from BMI surveillance and reporting has been recommended by experts (Egan et al., 2023) after a growing body of evidence suggested poor efficacy in the their intended goal of reducing obesity (Ikeda et al., 2006; Gee, 2015). Furthermore, school-based BMI screening does not meet the standards set by the American Academy of Pediatrics recommending specific criteria for the employment of screening tests in schools (Nihiser et al., 2009). The recommendations made included studies were contradictory regarding next steps for BMI screening. While (Lee and Kubik, 2015) recommended the continued use of BMI screening in schools, Madsen et al. (2017). recommended de-implementation. Two other investigations of BMI screening (LEGEND, n.d.; Veritas Health Innovation, 2024) recommended the utilization of safeguards when implementing BMI screening in schools, such as emphasizing the purpose of screening as connecting with a healthcare provider to discuss results or adding context to results letters shared with parents. Of note, the most recent, comprehensive expert recommendations did recommend de-implementation of BMI screening and surveillance nationwide (Zhu and Thomas, 2013). Considering the risk vs. benefit, we recommend the continued de-implementation of BMI screening and surveillance in school settings.

Much of the literature on unintended consequences of school-based BMI screenings remains parent-focused. There is a paucity of evidence examining the unintended consequences of BMI screening on youth themselves, despite being the intended targets of these interventions. A greater understanding of any unintended consequences on students could be instrumental in advocating for de-implementation at the policy level. There is similarly lacking literature examining whether the documented parental impacts actually influence youth behaviors, though it is well-established that youth whose parents engage in DWCBs are more likely to do so themselves (Erriu et al., 2020; Parenting Styles and Eating Disorder Pathology, n.d.).

Overall, our findings suggest that obesity prevention and reduction policies did not substantially increase DWCBs in youth. However, we also overarchingly saw no, or marginal improvement, in DWCBs following interventions. Though the role of DWCBs and eating disorder prevention in relation to obesity prevention is heavily debated, our results suggest that obesity prevention may not significantly impact the prevalence of these behaviors in some samples. Rather than preventing or avoiding DWCBs, our results may point to the limited impact of anti-obesity interventions writ large (Ikeda et al., 2006; Gee, 2015; Liu et al., 2019). Indeed, a recent meta-analysis indicated that although anti-obesity programs generally showed some reduction in BMI compared to those who did not receive the intervention (Liu et al., 2019), the reduction in BMI was not clinically significant (Reinehr et al., 2016). Thus, it is likely that these interventions have limited impact. It should also be noted that since it is not a named intention of the policies examined, the assessment of DWCBs is often a secondary aim of the research, and thus may not be conducted as rigorously as possible. Further investigation that more rigorously assesses the prevalence of DWCBs, the change in rate of DWCBs within different weight groups (such as youth with overweight and obesity), and weight or shape concerns is warranted.

A consistent theme emerging from the analysis of these data was variable and often unvalidated measurement of “disordered” or “unhealthy” weight control behavior. Though some experts posited definitions of the term (Leal et al., 2020), authors of articles included in this review largely defined the term ideographically. For the purposes of this review, dieting was explicitly excluded. Though substantial evidence suggests dieting behavior in childhood is maladaptive and contributes to the development of eating disorders (Elran-Barak and Bar-Anan, 1982; Rohde et al., 2015; Leme et al., 2020; Stabouli et al., 2021), so-called “dieting,” or limiting certain food groups in favor of lower-calorie or lower-fat options, is often the intention of obesity reduction policies. Thus, it is difficult to determine whether increases in dieting behavior are truly unintended consequences of these policies. However, caloric restriction can be harmful – especially during a period of significant physical, social, and psychological development such as adolescence. There is no way to determine when or if the reduction in calories reported in included articles went beyond what was safe/recommended in each intervention. Therefore, it is possible that the prevalence of DWCB is underestimated as the degree of caloric restriction and any subsequent negative impact on the body (i.e., amenorrhea, orthostasis) is typically not tracked or reported. When examining unintended consequences, researchers should clarify their definition of “dieting” and should consider addressing it in more nuanced way.

Recommendations and implications differed widely in scope and impact among included articles. The most frequent recommendation was to conduct further research, especially more deeply into unintended consequences of policies, as existing literature is limited (Hanks et al., 2014; Jones et al., 2014; Lee and Kubik, 2015; De Giuseppe et al., 2019). Specifically, authors called for a focus on longitudinal investigations and further inquiry into sex-based differences in intervention response. Jones et al. (2014). recommended the integration and study of obesity prevention alongside eating disorder prevention, which has been debated in the research as many obesity prevention programs focus on decreasing caloric intake and limiting certain food groups, which are known risk factors for eating disorders (Flament et al., 2015; Blanco et al., 2020). However, results of this review did not suggest evidence of this link materializing into DWCBs or eating disorders.

Eating disorder triggers and financial losses also emerged as themes of concern, although they were addressed less frequently. Lin et al. concluded that a sizeable portion (14%, n = 9) of their sample attributed the development of their eating disorder to their school health class content (Lin et al., 2023). It is important to note that eating disorders have a multifaceted etiology that is not yet fully understood, and that school health class curricula are likely not solely responsible for the development of an eating disorder (Weissman, 2019). However, the fact that many youth perceived their health class as causing enough harm to contribute to their disease warrants alarm, and thus, experts designing curricula should consult with experts in eating disorder development to ensure minimal potential for harm.


4.1 Strengths and limitations

This review is a novel examination of the unintended consequences of school health policies in response to calls for the examination of unintended consequences as a foci of policy implementation research (Oliver et al., 2019). We conducted a comprehensive review of literature from multiple far-reaching databases and utilized dynamic search terms to ensure the capture of as much relevant literature as possible. However, our review does have limitations to be considered. First, we elected to include studies that employed various methodologies (quantitative, qualitative, and mixed methods), which made the comparison of included articles more difficult and complex. We ultimately elected to do so as the nature of unintended consequences is such that they were not premeditated and can easily be overlooked, and thus we wanted to be as comprehensive as possible in our evaluation of them. Because of these differing methodologies, we were unable to conduct a meta-analysis of data.

Although we made a significant effort to be exhaustive in our searches, it is possible that relevant articles were not identified and not included in this review. It is also possible that some unintended consequences may have been inadvertently excluded by our search strategy. To narrow the search strategy and scope of this review, there was an assumed negativity to the unintended consequences included. We acknowledge that some unintended consequences of policy do in fact have a positive impact, and thus, future literature and systematic reviews should investigate positive consequences.




5 Conclusion

School-based health and nutrition policies are common throughout the United States; however, investigation into their unintended consequences is minimal. Findings of this review indicate the need for more longitudinal research to better examine unintended consequences. Unintended consequences should be considered throughout all phases of policy and intervention development, including post-deployment. As DWCBs are the most common unintended consequence considered, it is important that we accurately assess these behaviors – specifically regarding the intended behavior changes of these policies. A key element to understanding the impact of unintended consequences is interpreting the consequences in the context of the intervention’s effectiveness; when the unintended consequences outweigh the benefits of the intervention, de-implementation is warranted.
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