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Summary

What is already known on this topic?

Strong evidence exists for policy, systems, and environmental (PSE)
strategies that address obesity and chronic diseases by promoting healthy
eating and physical activity in the school setting. PSE strategies can be im-
plemented in low-income communities to improve equity.

What is added by this report?

School-specific recommendations for PSE strategies resulted in a signific-
ant increase in the number of nutrition-supportive PSEs in participating
elementary schools.

What are the implications for public health practice?

Standardized PSE assessments, tailored evidence-based recommenda-
tions, and technical assistance can improve nutrition policies and environ-
ments at elementary schools in low-income communities.

Abstract

Introduction
In 2018, the New Mexico Supplemental Nutrition Assistance Pro-
gram–Education (SNAP-Ed NM) incorporated policy, systems,
and environmental (PSE) strategies into the state plan to increase
healthy eating and physical activity. Studies of multiple PSE
strategies in elementary schools are lacking.

Methods
We conducted assessments of physical activity and nutrition envir-
onments at 11 elementary schools in New Mexico before and after

schools were given school-specific PSE recommendations and
technical assistance. Baseline data were collected in 2018 by us-
ing the School Physical Activity and Nutrition Environment Tool
(SPAN-ET), which measures policy, situational, and physical en-
vironments in elementary schools. PSE scores were calculated as
the proportion of criteria met within and across 27 areas of in-
terest. Implementation of evidence-based PSE interventions began
in 2019. COVID-19 school closures delayed follow-up assess-
ments until 2022. We analyzed descriptive data to examine
changes in PSE scores over time.

Results
Overall mean PSE scores increased significantly from baseline
(53.6%) to follow-up (62.7%). Nutrition PSE scores significantly
increased by 17.6 percentage points; the policy environment
showed the largest improvement (+26.0 percentage points), fol-
lowed by the situational environment (+13.8 percentage points),
and physical environment (+9.1 percentage points). We found a
nonsignificant increase in the overall average physical activity
score (+2.7 percentage points).

Conclusion
Use of a standardized instrument for assessing implementation of
PSE strategies across multiple schools showed significant overall
improvement in nutrition scores and nonsignificant increases in
physical activity scores. Providing school-specific recommenda-
tions combined with technical assistance may be an effective ap-
proach to implementing evidence-based nutrition and physical
activity PSE strategies.

Introduction
Obesity among people aged 2 to 19 years in the US increased from
17.7% to 21.5% from 2011 to 2020 (1). In 2022, 28.0% of New
Mexico third-grade students were obese, with substantial disparit-
ies among American Indian (46.8%) and Hispanic (28.7%) third-
graders compared with their non-Hispanic White counterparts
(15.9%) (2). American Indian and Hispanic children are also more
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likely to live in poverty (3) and have limited access to healthy
foods (4) and safe places to be physically active (5) compared with
non-Hispanic White children.

Childhood obesity increases the risk of chronic diseases (6), men-
tal health concerns (7), and obesity in adulthood (8). Policy, sys-
tems, and environmental (PSE) approaches have a greater reach
and impact compared with health behavior curricula alone (9), and
schools play a vital role in health promotion and disease preven-
tion efforts (10). Implementing PSE interventions in schools im-
proves health outcomes, reduces health disparities, and enhances
health equity (10).

In 2018, the New Mexico Supplemental Nutrition Assistance Pro-
gram–Education (SNAP-Ed NM) incorporated PSE interventions
into a state plan to increase healthy eating and physical activity.
Data on the effectiveness of individual PSE interventions (eg, im-
plementing nutrition standards for school meals, providing access
to drinking water, and redesigning playgrounds to encourage phys-
ical activity during recess) are available (11,12). However, data on
efforts to implement multiple PSE strategies in partnership with
multiple elementary schools are not. To address this gap, the
SNAP-Ed NM evaluation team developed a 3-year plan to assess
PSE efforts at a sample of elementary schools. Our study aimed to
determine the effectiveness of efforts to implement evidence-
based PSE interventions by SNAP-Ed implementing agencies, in
partnership with schools, in a real-world context. The findings
have implications for future school-based PSE initiatives to in-
crease healthy eating and physical activity in low-income com-
munities.

Methods
We used a quasi-experimental design wherein we selected a pur-
poseful sample of schools to partner with SNAP-Ed implementing
agencies in the testing of the implementation of PSE interventions.
We conducted baseline measures in 2018 and follow-up measures
in 2022 at the school level. We collected baseline measures before
implementation of PSE interventions to inform potential PSE
strategies for implementation and as a comparison measure for
evaluation. The follow-up assessment was scheduled for 2021.
The 3-year time frame allowed for implementation of changes to
school policies and environments, which often takes considerable
time. The COVID-19 pandemic and related school closures and
restrictions delayed the follow-up assessment until 2022.

Population

SNAP-Ed NM implementing agencies have long-standing rela-
tionships with elementary schools throughout New Mexico, where
they have been providing nutrition education for more than a dec-

ade. Schools are eligible to receive SNAP-Ed programming, in
general, if they meet the Community Eligibility Provision, mean-
ing they must be located in high-poverty areas where at least 40%
of students were deemed eligible for free and reduced-price meals
from the National School Lunch Program in the previous year
(13). Each year, SNAP-Ed NM implementing agencies provide
programming for more than 150 schools.

In 2018, 5 implementing agencies contacted principals and other
staff members at partner schools to discuss the opportunity to par-
ticipate in a new effort to implement and evaluate PSE strategies
for increasing opportunities for physical activity and healthy eat-
ing. Schools were eligible and perceived ready to participate if
they received SNAP-Ed NM programming in 2018, had leader-
ship that expressed interest, and identified at least 1 evidence-
based PSE strategy that they were prepared to implement in the
coming academic year. Nineteen schools met these criteria. We as-
sessed these 19 schools at baseline and 14 at follow-up (73.7% re-
tention rate). The 5 schools that were lost to follow-up were inac-
cessible because of COVID-19 pandemic–related policy changes
that restricted access to school campuses. Schools participating at
both time points included 11 elementary, 1 middle, and 2 high
schools. We excluded the middle and high schools from the ana-
lysis because the assessment tool had not been validated in these
settings. The final sample comprised 11 elementary schools.

Intervention

We conducted the baseline PSE assessment and provided the res-
ults to SNAP-Ed implementing agencies and school leadership
with recommendations for PSE changes specific to their school
context. No single evidence-based PSE strategy was implemented
across all schools. Recommendations varied by school and in-
cluded such evidence-based strategies as strengthening written
wellness policies, developing school gardens, teaching nutrition
education in all grades, having an active wellness committee, and
increasing the amount of portable equipment (eg, balls, jump
ropes, hula hoops) for active play. Schools chose and implemen-
ted selected strategies at their own pace with technical assistance
from SNAP-Ed implementing agencies. Schools obtained funding
for strategies with real costs (eg, school gardens, shade structures),
often with the assistance of SNAP-Ed implementing agencies.
Funding came from various sources, including the federal govern-
ment, foundations, and community donations. The unanticipated
COVID-19 pandemic–related school closures and restrictions in
the 2019–2020 and 2020–2021 academic years disrupted imple-
mentation and affected both existing and new PSE strategy selec-
tion and implementation.
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Instrument

We used a validated instrument, the School Physical Activity and
Nutrition Environment Tool (SPAN-ET) (14), to conduct an as-
sessment of PSE interventions at participating schools. We meas-
ured effectiveness as the extent to which SPAN-ET PSE scores in-
creased over time in schools. SPAN-ET is a reliable instrument for
evaluating the physical activity and nutrition environments in ele-
mentary schools (15). It provides comprehensive data to assess the
school environment consistently and identify areas affecting
obesity-preventing behaviors among students. The SPAN-ET
comprises 27 areas of interest (AOIs) that evaluate the physical,
situational, and policy environments related to physical activity
and nutrition (Figure). Each AOI is assessed via multiple criteria,
and each criterion is assigned a value of 0 (not met) or 1 (met).
These scores are then summed and divided by the total number of
criteria to attain scores represented as the proportion of criteria
met within each AOI, domain, and category; the scores are presen-
ted as percentages ranging from 0% to 100%. We added criteria to
2 SPAN-ET AOIs: 1) assessing sustainability resources for exist-
ing garden spaces or greenhouses (AOI 18: nutrition–garden fea-
tures) and 2) documenting social marketing materials and nutri-
tion education areas and equipment (AOI 20: nutrition–food and
beverage habits). We added these items to provide a more compre-
hensive assessment based on the specific PSE strategies and goals
of the implementing agencies working in collaboration with the
schools. Although the instrument developer made some modifica-
tions to the original SPAN-ET between 2018 and 2022, we as-
sessed only items that were included in both years.

Figure. The categories, domains, areas of interest (AOIs), and number of
criteria per AOI in the School Physical Activity and Nutrition Environment Tool
(SPAN-ET).

SPAN-ET has 3 key domains: physical environment, situational
environment, and policy environment.

Physical environment. The physical environment domain includes
built environment features in and around the school that contrib-

ute to physical activity or nutrition. Eight AOIs assessed the phys-
ical environment for physical activity, including gymnasiums, out-
door play areas, shade structures, natural features, school gardens,
and neighborhood features. Two AOIs assessed the physical envir-
onment for nutrition: the cafeteria and school gardens.

Situational environment. The situational environment domain in-
cludes the use of the physical environment, such as the appear-
ance and atmosphere of the space and the promotion of actions or
activities in the space. Five AOIs assessed the situational environ-
ment for physical activity: portable equipment, spaces that stimu-
late the senses, features that promote physical activity, opportunit-
ies to be active in before- and after-school programs, and land-
scape/garden spaces that promote physical activity. Six AOIs as-
sessed the situational environment for nutrition, including school
meals, food habits and practices, availability of water, cafeteria at-
mosphere, and extracurricular activities.

Policy environment. The policy environment domain includes
wellness policies, wellness committees and objectives, and
policies on hiring trained staff. Three AOIs assessed the policy en-
vironment for physical activity, including physical activity well-
ness policy, a wellness committee, and structured physical educa-
tion policies. Three AOIs assessed the policy environment for nu-
trition, including nutrition wellness policy, wellness committee,
and health and nutrition education.

Data collection

Per SPAN-ET protocol, the assessments included a document re-
view (eg, school wellness policies, meal menus, parent hand-
books), on-site observations of facilities (eg, cafeteria, gymnasi-
um, playground, physical education class), and interviews with
school administrators and staff members about AOIs, including
school staffing, curricula, and policies. Before each data collec-
tion period (2018 and 2022), the data collection team, which in-
cluded both the research team and SNAP-Ed implementing agen-
cies, were rigorously trained on the instrument and methods, be-
ginning with a 6-hour class conducted by the developer of the tool.
After the classroom training, the research team participated in in-
ternal reviews and trainings and conducted a training assessment
at a school that was not part of the study to gain experience with
the tool.

The research team then systematically analyzed policies and other
relevant written materials by using standardized scoring criteria in
the SPAN-ET. In both 2018 and 2022, document review was fol-
lowed by a day-long visit to each school for observations and
structured interviews, with criteria scored per SPAN-ET protocols.
All assessments were scored independently by 2 data collectors,
who met to reconcile scores until consensus was achieved. Any
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scoring differences were resolved by examining the original data
(eg, observational photographs and notes, policy documents, inter-
view transcripts). If further clarification was needed to reach 100%
agreement, data collectors revisited the site or recontacted school
personnel. Incorporating rigorous training, opportunities to prac-
tice on-site at schools, quality improvement checks, observational
photographs, and meetings to reconcile assessments supported
strong interrater reliability.

Data analysis

For each school in 2018 and 2022, we collected data on the num-
ber of students enrolled, the percentage of students eligible for free
or reduced-price lunch through the National School Lunch Pro-
gram, the percentage of Hispanic students, and the percentage of
American Indian students. We obtained these data from the New
Mexico Public Education Department (16) and the National Cen-
ter for Education Statistics (17).

We calculated the proportion of met criteria for each AOI and av-
eraged scores across schools within each domain. We calculated
the overall proportion of met criteria for the physical activity and
nutrition domains. Mean scores were calculated for each AOI
across schools and transformed into a percentage representing the
number of schools that met criteria. Within schools, the propor-
tion of met AOIs in physical activity and nutrition categories was
calculated, resulting in an overall score for each school with a
maximum of 100%. A paired-samples t test assessed differences
between mean baseline and follow-up scores for each domain and
category.

Results
At baseline, 10 of 11 student populations at participating schools
were majority Hispanic and all students at 8 of 11 schools were
eligible for free or reduced-price lunch through the National
School Lunch Program (Table 1). Student enrollment ranged from
75 to 616 at baseline.

Change in proportion of criteria met among all
schools

We found no significant differences in mean overall physical
activity scores from baseline to follow-up for the 3 physical activ-
ity domains across all schools (Table 2). Two nutrition scores in-
creased significantly from baseline to follow-up: nutrition–situ-
ational environment, which increased from 60.9% to 74.7% (+13.8
percentage points; P = .005), and nutrition–policy environment,
which increased from 28.9% to 54.9% (+26.0 percentage points; P
<.001). The overall score for nutrition PSEs increased signific-
antly by 17.6 percentage points, from 50.8% to 68.5% (P < .001).

The highest average increase in mean scores (+30.3 percentage
points) from baseline to follow-up among AOIs across all schools
was in the physical activity–physical environment domain, AOI 3,
which addresses shelter and shade structures (Table 3). The
highest average decrease (−5.5 percentage points) in this domain
was for AOI 1, which addresses gymnasiums and dedicated mul-
tipurpose spaces for physical activity. The highest average in-
crease (+12.1 percentage points) in the physical activity–situation-
al environment domain was for AOI 13, gardening activity spaces
and programs. The highest average decrease (−12.7 percentage
points) in this domain was for AOI 9, portable equipment. The
highest average increase (+56.4 percentage points) in the physical
activity–policy environment domain was for AOI 15, which ad-
dresses physical activity and wellness committees. The highest av-
erage decrease (−44.4 percentage points) in this domain was for
AOI 16, structured physical education. The highest average in-
crease (+13.6 percentage points) in the nutrition–physical environ-
ment domain was for AOI 18, school garden features. We found
no decreases from baseline to follow-up in this domain. The
highest average increase (+22.1 percentage points) in the nutri-
tion–situational environment domain was for AOI 20, promoting
healthy food and beverage habits. We found no decreases in this
domain. The highest average increase (+78.2 percentage points) in
the nutrition–policy environment domain was for AOI 26, which
addresses nutrition and wellness committees. The highest average
decrease (−6.8 percentage points) in this domain was for AOI 27,
nutrition education.

Change in mean school scores from baseline to
follow-up

We observed a significant increase (+9.1 percentage points) in
overall scores from baseline to follow-up: from 53.6% at baseline
to 62.7% at follow-up (P = .02) (Table 4). We found a significant
increase (+17.6 percentage points) in average nutrition scores from
baseline to follow-up, from 50.8% at baseline to 68.5% at follow-
up (P < .001). We found no significant differences in physical
activity scores from baseline to follow-up (P = .44).

Discussion
Our study aimed to determine the effectiveness of efforts to im-
prove nutrition and physical activity policies, systems, and envir-
onments across multiple elementary schools in a real-world con-
text. Our results demonstrated a significant increase in elementary
school nutrition policies and environments during the 4-year inter-
vention period using a standardized PSE assessment. This study
was novel in its examination of changes in SPAN-ET PSE scores
across 11 schools implementing evidence-based strategies of their
choosing following school-specific recommendations combined
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with technical assistance from SNAP-Ed implementing agencies.
Our findings are consistent with other research showing that
identifying gaps, making recommendations, and providing tech-
nical assistance can improve adoption of new policies or practices
in the school environment (18).

Among the 11 participating elementary schools in our study, we
observed a significant increase of 17.6 percentage points in the
overall nutrition score across schools. This increase was largely
driven by the addition of active wellness councils and nutrition
policies, improved access to healthier foods outside school meals,
and an increase in the number of school gardens. Wellness coun-
cils and nutrition policies can improve the healthfulness of foods
consumed by students in the school environment (19). Addition-
ally, school gardens can improve student health behaviors and out-
comes, particularly among students facing economic disadvant-
ages (20), which can lead to increases in health equity. In addition
to recommendations for and technical assistance with these PSE
strategies, decisions by participating schools to implement new
nutrition policies and improved nutrition environments may have
been influenced by the increased recognition of food insecurity
among students during the COVID-19 pandemic (21).

In our research, none of the physical activity domains showed sig-
nificant increases in PSE scores. However, scores increased sub-
stantially among some AOIs. For example, we noted several im-
provements to the outdoor environment, including improvements
to playground areas, development of school gardens, and the addi-
tion of shade structures. Research indicates that gardening,
coupled with food preparation, nutrition education, and physical
activity instruction, can improve children’s vegetable intake and
physical activity levels (22). Additionally, providing shade in out-
door areas can substantially promote use of play areas, reduce sun
exposure, and prevent heat-related injury (23). The COVID-19
pandemic produced an unexpected opportunity as funding to con-
struct shade structures was made available to support outdoor
learning environments. These structures continue to provide a
safe, comfortable area for outdoor active play among school stu-
dents.

We observed major declines in both the nutrition and physical
activity categories in the teaching of nutrition and physical educa-
tion. Research suggests that education on healthy lifestyles results
in improvements in nutrition and physical activity among students
(24). However, consistent with the national literature (25), parti-
cipating schools reported difficulty in maintaining qualified staff,
including health and nutrition educators and trained physical edu-
cation teachers (26), during the COVID-19 pandemic. Addition-
ally, schools restricted access to nonschool personnel during the

pandemic, limiting access by SNAP-Ed nutrition educators. De-
clines in PSE scores in these areas may rebound as schools work
to recruit qualified physical education and health staff and return
to permitting access to external nutrition education programming.

Additionally, our results showed that PSE supports for physical
activity declined unexpectedly from baseline to follow-up in 2
areas. These were access to a gymnasium for physical activity and
active play and the availability of portable play equipment. Re-
search demonstrates that students, particularly girls, with access to
portable equipment engage in more moderate to vigorous physical
activity than students without such access (27). Declines in scores
in these areas may be attributable to the COVID-19 pandemic,
which resulted in some schools closing gymnasiums in favor of
outdoor play and some schools limiting use of portable play equip-
ment due to the additional cleaning requirements.

Our research also demonstrated the successful implementation of
evidence-based PSE strategies in schools characterized by dispro-
portionately high populations of Hispanic students and American
Indian students, where nearly all students qualified for the Nation-
al School Lunch Program. In the US, people with low socioeco-
nomic status, as well as those identifying as Hispanic or Americ-
an Indian, have an elevated prevalence of obesity and other chron-
ic health conditions (28,29). SNAP-Ed NM purposefully focuses
programming, including PSE intervention efforts, on schools loc-
ated in low-income communities that, in New Mexico, predomin-
antly serve Hispanic and American Indian students. Effective PSE
efforts in these schools can improve physical activity and nutri-
tion, reduce health disparities linked to obesity, and improve
health equity (12).

Our study was designed in 2018, and interventions began in 2019.
The disruptions caused by the COVID-19 pandemic were unanti-
cipated and had a substantial effect on the study. These disrup-
tions altered the timing and implementation of PSE strategies, ulti-
mately affecting scores and effectiveness. Some scores were re-
portedly positively influenced (eg, shade structures) while others
were negatively influenced (eg, recruitment and retention of quali-
fied physical education teachers). The pandemic also introduced
additional factors, including the mental health of staff members
and students, workforce changes, and limited access to resources,
which may have influenced engagement in PSE implementation.
Despite the pandemic, we observed improvements in most nutri-
tion and physical activity PSEs over time.

Strengths and limitations

Study strengths include the use of a standardized instrument to as-
sess school-level nutrition and physical activity PSEs and identify
gaps for strategic intervention. Additionally, using the SPAN-ET
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to evaluate SNAP-Ed programming across multiple schools
provided a standardized way to measure and assess PSE imple-
mentation across the state. This tool and standardized protocol al-
lowed us to capture changes over time, offering insights into the
effectiveness of efforts to implement evidence-based strategies.
We also incorporated a rigorous training protocol and reconcili-
ation process to enhance reliability. The study also capitalized on
existing partnerships between nutrition educators and schools and
provided flexibility for schools to identify the PSE strategies that
they were interested in pursuing in a real-world context. We
provided school leadership with a detailed breakdown of scores
and school-specific recommendations for PSE strategies to inform
their choices.

Our study has several limitations. It lacked a standard intervention
across sites; each school chose the evidence-based PSE strategies
that they determined were important and feasible to implement.
However, our approach aligns with principles of community-
engaged research and implementation science. Additionally, the
absence of a comparison group or control condition makes it chal-
lenging to establish causality or differentiate the effects of imple-
mentation efforts from other factors, including the COVID-19
pandemic. Some of these limitations could be addressed by ex-
amining implementation in the postpandemic period, incorporat-
ing an appropriate control group, and measuring the dissemina-
tion and implementation of specific strategies over time. Addition-
ally, the COVID-19 pandemic and resultant school district policies
precluded capturing data from all 19 original sites. These addition-
al data may have altered the findings if the schools that did not
participate in the follow-up assessment had differed in their imple-
mentation of PSE strategies.

Implications

Standardized PSE assessments, combined with tailored evidence-
based recommendations and technical assistance, are effective at
improving nutrition policies and environments in elementary
schools in low-income communities. Additionally, the SPAN-ET
can be used to evaluate changes over time in the nutrition and
physical activity PSEs in place across multiple schools. Because it
is a standardized, reliable tool, comparisons can also be made
across studies.

Conclusion

Use of the SPAN-ET, both for identifying potential PSE strategies
and evaluating SNAP-Ed programming across multiple schools in
the state, revealed significant overall improvement in nutrition
scores and nonsignificant increases in physical activity scores. We
found considerable variation in the pre–post changes in score
among AOIs: these changes ranged from a decrease of 44.4 per-

centage points for having a physical education program coordin-
ated by a trained physical educator to an increase of 78.2 percent-
age points for having an active wellness committee with nutrition
objectives. Providing school-specific recommendations combined
with technical assistance may be an effective approach to imple-
menting evidence-based nutrition and physical activity PSE
strategies in real-world contexts. However, the COVID-19 pan-
demic affected the types of strategies implemented, the timing of
implementation, and the timing of data collection for evaluation.
Future research may include use of a comparison group to assess
the causal effect of the interventions. However, some evidence
suggested that the collection of baseline data itself influenced the
intentions of school staff to implement PSE changes. Dissemina-
tion and implementation studies would also be useful to answer re-
search questions about the characteristics of schools or school
leadership that adopt different strategies, the fidelity with which
the interventions are implemented, and whether interventions are
sustained over time and with new school leadership.

Acknowledgments
The authors express their gratitude to the implementing agencies,
participating schools, and the New Mexico Human Services De-
partment (NM HSD) for their invaluable contributions to this re-
search. We also extend our appreciation to the funding provided
by the NM HSD through an award from the US Department of
Agriculture (USDA) Food and Nutrition Service (FNS). The opin-
ions, results, and conclusions presented in this article are solely
those of the authors and do not necessarily reflect the views of the
USDA, FNS, or the NM HSD. The authors declared no potential
conflicts of interest with respect to the research, authorship, or
publication of this article. SPAN-ET materials were provided to
the authors, along with training on the instrument, by the creator,
Deborah John, PhD, MS.

Author Information
Corresponding Author: Camille Velarde, MA, University of New
Mexico Prevention Research Center, 2703 Frontier Ave NE, Ste
120, Albuquerque, NM 87131 (crvelarde@salud.unm.edu).

Author Affiliations: 1University of New Mexico Prevention
Research Center, Albuquerque.

References
Hu K, Staiano AE. Trends in obesity prevalence among
children and adolescents aged 2 to 19 years in the US from
2011 to 2020. JAMA Pediatr. 2022;176(10):1037–1039.
doi:10.1001/jamapediatrics.2022.2052

  1.

PREVENTING CHRONIC DISEASE VOLUME 21, E04

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     JANUARY 2024

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

https://doi.org/10.1001/jamapediatrics.2022.2052


www.cdc.gov/pcd/issues/2024/23_0221.htm • Centers for Disease Control and Prevention       7

New Mexico Department of Health. The Weight of Our
Children: New Mexico Childhood Obesity 2022 Update. 2023.
Accessed June 28, 2023. https://www.nmhealth.org/data/view/
chronic/2763

  2.

Moskowitz  R.  New Mexico Department  of  Workforce
Solutions. Poverty in New Mexico  .  2019. Accessed May 30,
2023. https://www.dws.state.nm.us/Portals/0/DM/LMI/
Poverty_in_NM.PDF

  3.

Beaulac J, Kristjansson E, Cummins S. A systematic review of
food deserts, 1966–2007. Prev Chronic Dis. 2009;6(3):A105.

  4.

Bennett GG, McNeill LH, Wolin KY, Duncan DT, Puleo E,
Emmons KM. Safe to walk? Neighborhood safety and physical
activity among public housing residents. PLoS Med. 2007;
4(10):1599–1606. doi:10.1371/journal.pmed.0040306

  5.

Katzmarzyk PT, Powell KE, Jakicic JM, Troiano RP, Piercy K,
Tennant B; 2018 Physical Activity Guidelines Advisory
Committee. Sedentary behavior and health: update from the
2018 Physical Activity Guidelines Advisory Committee. Med
Sci Sports Exerc. 2019;51(6):1227–1241. doi:10.1249/MSS.
0000000000001935

  6.

Suchert V, Hanewinkel R, Isensee B. Sedentary behavior and
indicators of mental health in school-aged children and
adolescents: a systematic review. Prev Med. 2015;76:48–57.
doi:10.1016/j.ypmed.2015.03.026

  7.

Lee  EY,  Yoon KH.  Epidemic  obesity  in  children  and
adolescents: risk factors and prevention. Front Med. 2018;
12(6):658–666. doi:10.1007/s11684-018-0640-1

  8.

Institute of Medicine (US) Committee on Prevention of
Obesity in Children and Youth. Preventing Childhood Obesity:
Health in the Balance. Koplan JP, Liverman CT, Kraak VI,
eds. National Academies Press; 2005.

  9.

Schmid TL, Pratt  M, Howze E. Policy as intervention:
environmental and policy approaches to the prevention of
cardiovascular disease. Am J Public Health. 1995;85(9):
1207–1211. doi:10.2105/AJPH.85.9.1207

10.

Merlo C, Smarsh BL, Xiao X. School nutrition environment
and services: policies and practices that promote healthy eating
among K-12 students. J Sch Health. 2023;93(9):762–777.
doi:10.1111/josh.13365

11.

Cornett K, Murfay K, Fulton JE. Physical activity interventions
during the school day: reviewing policies, practices, and
benefits. J Sch Health. 2023;93(9):778–787. doi:10.1111/josh.
13371

12.

US Department of Agriculture.  FY 2024 Supplemental
Nutrition Assistance Program Education (SNAP-Ed) Plan
Guidance, Nutrition Education and Obesity Prevention
Program. 2023. Accessed September 26, 2023. https://snaped.
fns.usda.gov/library/materials/fy-2024-snap-ed-plan-guidance

13.

Oregon State University, OSU Extension Service. School
Physical Activity and Nutrition Environment Tool. Accessed
June 28, 2023. https://extension.oregonstate.edu/span-et

14.

John DH, Gunter K, Jackson JA, Manore M. Developing the
School Physical Activity and Nutrition Environment Tool to
measure qualities of the obesogenic context. J Sch Health.
2016;86(1):39–47. doi:10.1111/josh.12348

15.

New Mexico Public Education Department. Stars. Accessed
June 28, 2023. https://webnew.ped.state.nm.us/bureaus/
information-technology/stars/

16.

National Center for Education Statistics. Search for public
schools. Accessed June 28, 2023. https://nces.ed.gov/ccd/
schoolsearch/index.asp

17.

H o k e  A M ,  P a t t i s o n  K L ,  H i v n e r  E A ,  L e h m a n  E B ,
Kraschnewski JL. The role of technical assistance in school
wellness policy enhancement. J Sch Health. 2022;92(4):
361–367. doi:10.1111/josh.13136

18.

Cullen KW, Watson K, Zakeri I. Improvements in middle
school student dietary intake after implementation of the Texas
Public School Nutrition Policy. Am J Public Health. 2008;
98(1):111–117. doi:10.2105/AJPH.2007.111765

19.

Utter J, Denny S, Dyson B. School gardens and adolescent
nutrition and BMI: results from a national, multilevel study.
Prev Med. 2016;83:1–4. doi:10.1016/j.ypmed.2015.11.022

20.

Van Lancker W, Parolin Z. COVID-19, school closures, and
child poverty: a social crisis in the making. Lancet Public
Heal th .  2020;5(5) :e243–e244.  do i :10 .1016/S2468-
2667(20)30084-0

21.

Hermann JR, Parker SP, Brown BJ, Siewe YJ, Denney BA,
Walker SJ. After-school gardening improves children’s
reported vegetable intake and physical activity. J Nutr Educ
Behav. 2006;38(3):201–202. doi:10.1016/j.jneb.2006.02.002

22.

Holman DM, Kapelos GT, Shoemaker M, Watson M. Shade as
an environmental design tool for skin cancer prevention. Am J
Public Health. 2018;108(12):1607–1612. doi:10.2105/AJPH.
2018.304700

23.

Haghani S, Shahnazi H, Hassanzadeh A. Effects of tailored
health education program on overweight elementary school
s tudents ’  obes i ty - re la ted  l i fes ty le :  a  school -based
interventional study. Oman Med J. 2017;32(2):140–147.
doi:10.5001/omj.2017.25

24.

Schwartz HL, Diliberti MK. Flux in the Educator Labor
Market: Acute Staff Shortages and Projected Superintendent
Departures: Selected Findings from the Fourth American
School District Panel Survey. Rand Corporation; 2022. doi:10.
7249/RRA956-9

25.

Centeio E, Mercier K, Garn A, Erwin H, Marttinen R, Foley J.
The success and struggles of physical education teachers while
teaching online during the COVID-19 pandemic. J Teach Phys
Educ. 2021;40(4):667–673. doi:10.1123/jtpe.2020-0295

26.

PREVENTING CHRONIC DISEASE VOLUME 21, E04

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     JANUARY 2024

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

https://www.nmhealth.org/data/view/chronic/2763
https://www.nmhealth.org/data/view/chronic/2763
https://www.dws.state.nm.us/Portals/0/DM/LMI/Poverty_in_NM.PDF
https://www.dws.state.nm.us/Portals/0/DM/LMI/Poverty_in_NM.PDF
https://doi.org/10.1371/journal.pmed.0040306
https://doi.org/10.1249/MSS.0000000000001935
https://doi.org/10.1249/MSS.0000000000001935
https://doi.org/10.1016/j.ypmed.2015.03.026
https://doi.org/10.1007/s11684-018-0640-1
https://doi.org/10.2105/AJPH.85.9.1207
https://doi.org/10.1111/josh.13365
https://doi.org/10.1111/josh.13371
https://doi.org/10.1111/josh.13371
https://snaped.fns.usda.gov/library/materials/fy-2024-snap-ed-plan-guidance
https://snaped.fns.usda.gov/library/materials/fy-2024-snap-ed-plan-guidance
https://extension.oregonstate.edu/span-et
https://doi.org/10.1111/josh.12348
https://webnew.ped.state.nm.us/bureaus/information-technology/stars/
https://webnew.ped.state.nm.us/bureaus/information-technology/stars/
https://nces.ed.gov/ccd/schoolsearch/index.asp
https://nces.ed.gov/ccd/schoolsearch/index.asp
https://doi.org/10.1111/josh.13136
https://doi.org/10.2105/AJPH.2007.111765
https://doi.org/10.1016/j.ypmed.2015.11.022
https://doi.org/10.1016/S2468-2667(20)30084-0
https://doi.org/10.1016/S2468-2667(20)30084-0
https://doi.org/10.1016/j.jneb.2006.02.002
https://doi.org/10.2105/AJPH.2018.304700
https://doi.org/10.2105/AJPH.2018.304700
https://doi.org/10.5001/omj.2017.25
https://doi.org/10.7249/RRA956-9
https://doi.org/10.7249/RRA956-9
https://doi.org/10.1123/jtpe.2020-0295


8       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2024/23_0221.htm

Parrish AM, Okely AD, Batterham M, Cliff D, Magee C.
PACE: a group randomised controlled trial  to increase
children’s break-time playground physical activity. J Sci Med
Sport. 2016;19(5):413–418. doi:10.1016/j.jsams.2015.04.017

27.

Gaskin DJ, Thorpe RJ Jr, McGinty EE, Bower K, Rohde C,
Young JH, et al. Disparities in diabetes: the nexus of race,
poverty, and place. Am J Public Health. 2014;104(11):
2147–2155. doi:10.2105/AJPH.2013.301420

28.

Braveman PA, Cubbin C, Egerter S, Chideya S, Marchi KS,
Metzler M, et al. Socioeconomic status in health research: one
size does not fit all. JAMA. 2005;294(22):2879–2888. doi:10.
1001/jama.294.22.2879

29.

PREVENTING CHRONIC DISEASE VOLUME 21, E04

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     JANUARY 2024

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

https://doi.org/10.1016/j.jsams.2015.04.017
https://doi.org/10.2105/AJPH.2013.301420
https://doi.org/10.1001/jama.294.22.2879
https://doi.org/10.1001/jama.294.22.2879


www.cdc.gov/pcd/issues/2024/23_0221.htm • Centers for Disease Control and Prevention       9

Tables

Table 1. Demographic Characteristics at Baseline and Follow-Up of a Sample of 11 Elementary Schools in New Mexico Participating in the SNAP-Ed PSE Evaluation,
2018 and 2022a

School

Student enrollment, no.
Students eligible for free or
reduced-price lunch, % Hispanic students, % American Indian students, %

Baseline
(2018)

Follow-up
(2022)

Baseline
(2018)

Follow-up
(2022)

Baseline
(2018)

Follow-up
(2022)

Baseline
(2018)

Follow-up
(2022)

ES1 99 98 100 100 93 98 1 ≤5

ES2 298 302 69 100 78 80 2 2

ES4 559 521 67 100 72 71 2 2

ES5 420 384 88 100 85 86 0 ≤1

ES7 79 80 100 100 0 0 100 100

ES8 75 78 100 100 64 68 0 ≤5

ES9 552 541 100 100 62 62 1 ≤1

ES10 296 279 100 100 67 69 0 ≤2

ES11 616 616 100 100 76 75 0 ≤1

ES12 394 377 100 100 73 72 3 ≤5

ES16 307 303 100 100 69 70 1 ≤1

Abbreviations: ES, elementary school; PSE, policy, systems, and environment; SNAP–Ed, Supplemental Nutrition Assistance Program–Education.
a Sources: New Mexico Public Education Department (16); National Center for Education Statistics (17).
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Table 2. Change in Mean Scoresa From Baseline to Follow-Up, by SPAN-ET Domain and Category, in a Sample of 11 Elementary Schools in New Mexico, 2018 and
2022

Domain

Category

Physical activity Nutrition

Baseline
score (2018)

Follow-up
score (2022)

Percentage-point
change in score P valueb

Baseline
score (2018)

Follow-up
score (2022)

Percentage-point
change in score P valueb

Physical environment 64.4 70.2 +5.8 .21 72.7 81.8 +9.1 .07

Situational environment 53.7 56.5 +2.8 .67 60.9 74.7 +13.8 .005

Policy environment 40.2 36.0 −4.2 .50 28.9 54.9 +26.0 <.001

Overallc 55.7 58.3 +2.7 .44 50.8 68.5 +17.6 <.001

Abbreviation: SPAN-ET, School Physical Activity and Nutrition Environment Tool.
a Reported as the percentage of schools that met criteria.
b Paired samples t test conducted to compare mean scores from baseline to follow-up; significance set at P ≤ .05.
c Mean score across all 11 schools for the category, including all 3 domains.
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Table 3. Change in Mean Scoresa From Baseline to Follow-Up, by SPAN-ET Area of Interest (AOI), in a Sample of 11 Elementary Schools in New Mexico, 2018 and
2022

AOI no./description

Mean score

Baseline
(2018)

Follow-up
(2022)

Percentage-point
change

Category: physical activity

  Domain: physical activity–physical environment

  1. Gymnasium and/or dedicated multipurpose space is available to accommodate physical education,
physical activity/active play.

68.5 63.0 −5.5

  2. Outdoor space is adequately sized for teaching and physical activity, has clearly defined boundaries,
and comprises a variety of appropriate activity settings, fixed equipment, and materials.

69.7 77.8 +8.1

  3. Shade (natural and/or artificial structures) and/or shelters provide protection from sun and/or
inclement weather.

33.3 63.6 +30.3

  4. Natural or green playground areas, elements, and/or features are available. 38.6 56.8 +18.2

  5. Gardens and landscaping includes a variety of plantings, growing environments (eg, orchards,
inground beds, raised beds, and/or containers), and topical conditions.

27.3 45.5 +18.2

  6. Indoor and outdoor surfaces and surface markings support movement and activity variety and
safety.

84.1 79.5 −4.5

  7. School yard, grounds, and outdoor facilities are enclosed and safe for physical activity. 90.9 96.1 +5.2

  8. Built environment features and neighborhood proximal to the school property provide safe physical
activity/active transportation access for pedestrian and bicycle circulation from the neighborhood to the
site entrances to the building.

50.9 63.6 +12.7

  Domain: physical activity–situational environment

  9. Portable equipment is available, easily accessible, and offers a wide variety/range of experiences. 58.2 45.5 −12.7

  10. Indoor and outdoor spaces have a friendly, welcoming, inclusive, and inviting atmosphere that is
culturally appropriate and stimulates the senses (ie, touch/textures, smell, listening, looking, vestibular
and proprioceptive input).

67.5 76.6 +9.1

  11. Indoor and outdoor fixed and portable features promote physical activity, active play, and a variety
of developmental movements.

68.2 74.2 +6.1

  12. School supports and/or partners with community resources to provide physical activity
opportunities before and/or after school and in the summer. Extracurricular programs are available in
various indoor and outdoor facilities.

43.0 44.6 +1.7

  13. Existing landscape/garden spaces are designated and used to promote physical activity/active
lifestyle habits.

24.2 36.4 +12.1

  Domain: physical activity–policy environment

  14. School has implemented the district wellness policy, drafted a written physical activity policy, and
communicated with school staff, families, and the district regarding students’ physical activity progress
on an annual basis; school’s physical activity goals are integrated into the school’s overall long-range
wellness goals/plan.

25.5 27.3 +1.8

  15. Active wellness council/committee exists that has specific physical activity–related objectives and/
or an active physical activity council/subcommittee.

3.6 60.0 +56.4

  16. School has a structured physical education/physical activity program that is coordinated and/or
instructed by trained/credentialed physical educator(s).

76.8 32.3 −44.4

Category: nutrition

  Domain: nutrition–physical environment

  17. Cafeteria or alternative meal service area (ie, classroom) offers a clean, pleasant, and safe setting
with adequate space for eating meals.

90.9 98.2 +7.3

Abbreviation: SPAN-ET, School Physical Activity and Nutrition Environment Tool.
a Reported as the percentage of schools that met criteria.

(continued on next page)
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(continued)

Table 3. Change in Mean Scoresa From Baseline to Follow-Up, by SPAN-ET Area of Interest (AOI), in a Sample of 11 Elementary Schools in New Mexico, 2018 and
2022

AOI no./description

Mean score

Baseline
(2018)

Follow-up
(2022)

Percentage-point
change

  18. School has orchards, greenhouses, in-ground gardens, raised beds, and/or container gardens to
grow edible produce.

27.3 40.9 +13.6

  Domain: nutrition–situational environment

  19. Program meets or exceeds food and nutrition standards and is managed efficiently and inclusively. 71.7 79.8 +8.1

  20. Promoting healthy food and beverage choices and habits is accepted and integrated into the
school culture.

50.6 72.7 +22.1

  21. All foods and beverages served or sold outside of the school meals program during the regular and
extended school day meet or exceed federal and/or state standards for foods and beverages sold in
schools.

52.7 74.5 +21.8

  22. Clean, safe, palatable drinking water is available, accessible, and promoted to all students and
staff throughout the school day.

75.0 75.0 0

  23. Meals served to students are attractively presented in a pleasant (friendly, comfortable, and
inviting) environment with sufficient time for eating.

71.8 88.2 +16.4

  24. School provides and/or partners with community resources to provide healthy foods and
beverages, and nutrition education opportunities before and/or after school and in the summer.

71.8 88.2 +16.4

  Domain: nutrition–policy environment

  25. School has implemented the district wellness policy, drafted a written nutrition policy, and
communicates with school staff, families, and the school district regarding its nutrition progress on an
annual basis. The school’s nutrition goals are integrated into the school’s overall long-range wellness
improvement goals/plan.

27.3 53.3 +26.1

  26. Active wellness council/committee exists and has specific nutrition-related objectives and/or an
active nutrition council/subcommittee.

3.6 81.8 +78.2

  27. Health education program includes functional knowledge and skills-based nutrition lessons.
Nutrition behaviors/habits are taught in all grades.

47.7 40.9 −6.8

Abbreviation: SPAN-ET, School Physical Activity and Nutrition Environment Tool.
a Reported as the percentage of schools that met criteria.

PREVENTING CHRONIC DISEASE VOLUME 21, E04

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     JANUARY 2024

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.



www.cdc.gov/pcd/issues/2024/23_0221.htm • Centers for Disease Control and Prevention       13

Table 4. Change in Overall Mean SPAN-ET Scores From Baseline to Follow-Up in a Sample of 11 Elementary Schools, 2018 and 2022

School

Overall scorea Overall physical activity Overall nutrition

Baseline
(2018)

Follow-up
(2022)

Percentage-point
change

Baseline
(2018)

Follow-up
(2022)

Percentage-point
change

Baseline
(2018)

Follow-up
(2022)

Percentage-point
change

ES1 49.7 61.0 +11.2 49.1 55.7 +6.6 50.6 67.9 +17.3

ES2 61.5 64.7 +3.2 65.1 66.0 −0.9 56.8 63.0 +6.2

ES4 66.8 52.9 −13.9 76.4 55.7 −20.1 54.3 49.4 −4.9

ES5 48.1 59.4 +11.2 52.8 49.1 −3.8 42.0 72.8 +30.9

ES7 56.1 55.1 −1.1 53.8 52.8 +14.2 59.3 69.1 +9.9

ES8 39.6 57.8 +18.2 38.7 44.3 −9.4 40.7 64.2 +23.5

ES9 55.1 77.5 +22.5 58.5 73.6 +15.1 50.6 82.7 +32.1

ES10 57.2 69.0 +11.8 60.4 64.2 +3.8 53.1 75.3 +22.2

ES11 51.3 70.1 +18.7 50.0 64.2 +14.2 53.1 77.8 +24.7

ES12 53.5 66.8 +13.4 53.8 58.5 +4.7 53.1 77.8 +24.7

ES16 50.3 55.6 +5.3 53.8 57.6 +3.8 45.7 53.1 +7.4

All 53.6 62.7 +9.1b 55.7 58.3 +2.7 50.8 68.5 +17.6c

Abbreviations: ES, elementary school; SPAN-ET: School Physical Activity and Nutrition Environment Tool.
a Overall score combines the physical activity and nutrition categories for each school.
b P = .02; paired-samples t test conducted to compare overall mean scores from baseline to follow-up for all 11 schools; significance set at P ≤ .05.
c P < .001; paired samples t test conducted to compare overall nutrition mean scores from baseline to follow-up for all 11 schools; significance set at P ≤ .05.
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