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ABSTRACT Many behaviors, such as physical inactivicy o
a poor diet, that put adults at risk for chronic diseases are estab-
lished in childhood. This manuscripe describes the ourcomes of
a comprehensive school healeth project, the Kansas LEAN School
[ncervention Project. The Kansas LEAN School Intervention
Project in Salina and Dighton had four componems, three of
which ware school based: (3} modified school lunches, (b)
enhanced nurriton education, and (¢) increased opporoumnities
for physical activity. The fourth component, actdons taken by a
communpicy parenership, is described elsewhere. Dam from two
case stuclies were used to address three primary evaluarion ques-
vions: {a) did changes in the school lunch menu reduce the £
cornrent yet maineain calocies in meals served? { b) did nutrition
knowledge, skills, and attitudes of students improve? and {c} did
students’ physical fitness improve? The Gindings suggest chac the
project was successful in reducing the fat content in school
lunches in both communires from baseline levels of approxi-
mately 38% calories Fom fat to the carget goal of 30% calories
from, fat during the 1993-94 school year. The schools also main-
tained adequate calocies for students in thie age group. Students’
knowledge, skills, and behaviors mlwed o nuerition as well as their
physical fitness improved in both Kansas communides. The
strengths and limimacns of this straregy of making healthy choices

easy choices through school-based intervendon are discussed,
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INTROGDUCTION

Heart disease is the leading cause of death in che Uniced
States.! Poor diets and physical inactivity, which are risk fac-
tors for cardiovascular diseases, are established eatly in life,*
Reesearch suggests that approximately 50% of children have
ar least one modifiable risk factor for coronary heart disease
by age 12.7 Schoals are an imporeant channel for prevention
programs. Approximately 60% of school children in the ULS.
participate in school lunch programs and these students
receive more than one-third of the Recommended Dietary
Allewances for food energy and key nutrients at school®
Schools also have the capacity ro disseminate nutrition edu-
cation and promote physical activity, reaching large numbers
of children.

Several school- and community-based health initiatives
have successfully reduced risk factors for chronic diseases
among youth. Thess have used a varicty of sirategies, includ-
ing modifying schoal lunches,™® increasing physical acav-
ity,**? providing nutrition education,'** and implementing
mass media campaigns.!*'17 Few studies, however, have
examined the impact of multiple components of a school
intervention within the context of a community parinership
1o reduce risks for chronic diseases.

This paper describes the evaluation of chree components
of 2 comprechensive school health intervention designed o
change the environment to affect health-related behavior a'lnd
outcome by (1) modifying school lunches, (2) enhancing
nutrition education, and (3} increasing opporruniuss cor
physical activity, Communiry changes intmd:“d by esab-
lishing a communicy partnesship to ?uPPoﬂ: the changes are
described slsewhers. '3 Firse, we deseribe the concexr and col-
laboracors of the ijcct,sccond. we describe the major com-
ponents of the Kansas LEAN Scheol If"“r"ﬁntlon Project.
Third, we describe the Eneasurtmcnt svstem and results for
the key evaluation quesTons. Last, we discuss the challenges
and opportunides Of'ﬂ'-'-'-'BT"“K and evaluaung comprehen-
sive school intervenaons.
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METHODS

Kansas LEAN," a programy of the Kansas Department of
Health and Eovirenment, Bureau of Chronic Diseast and
Health Promotion and the Kansas Health Foundation.
designed and facilicated che implemenntion of the Kansas
LEAN Schoo! Intervention Project. The Kansas Health Foun-
darion pravided funding over 2 years to design and pilot rest
the project. The Kansas LEAN Director, a registered diedtian.
provtded project aversight and direction. Taro registered dieti-
tians worked on site for approximately 20 1o 30 hours per
week assisting focdservice staff, classroom teachers, and phys-
ical education (PE) teachers in conducring nutritional analy-
sis of menus, modifying menus. implementing enhanced nucr-
tion educateon in dassrpoms, and enhancing fitnass activities.
The Work Group on Health Promotion and Communiry
Development at the University of Kansas (KU Work Group)
provided technical assistance and evaluated the project,

Communities and schools, The communities of Salina
and Dighton, and their cespective schoaol districts, agreed o
implement the program The twao communities were selected
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to represent rwo different-sized communities and school dis—
trices in Kansas. Salina {populacon 42,300) s relauvely urban
with over 6000 students and 13 schocls in the district, Cooks
prepared schoal meals for the district in four centralized
kitchens. By contrast, Dighton (populacion 1400 is a rural,
geographucally isolated community with an economy basad
an frming and ranching. The school district served 400 stu-
dents and meals were prepared at one cenral kitchen. In
3alina, all +th graders in one elementary school (N = 74)
received the intervention; 4th-grade studenrs (N = 62) in
owo other schools i Salina served as a comparison group. In
Dighron, all 5th graders (N = 34} participated in the incer-
veqition, Since there was only one elementary schosl in
Dighton, a comparison group of 5th gradars was noc avail-
able. PE reachers in both schools, 4th~grade teachers in
Salina, and Sth-grade teachers in Dighton agreed to partici-
pate i designing and implementing the project.

Scheol-based components. Table 1 outlines the theee
school-based components implemented by each community,
The implementation of each componenr varied between the
two communities and 15 briefly deseribed below.

Table 1. School-based components and elements ol the Kansas LEAN School Intervention Project to reduce childran’s risks for chronlc diseases.

Componeals Elarnenfs

Modify schoal lunch

{a} Rocording nutritional content of menu idzms (e.g., measuring or weighing and racarding Ingredienis)

{5} Datarmining nrutritional comtent of products (a.g., requesting distary information from od vandars)
(c) Receiving foeddack (before and ater modifications) on the parcent calories fram fat and calories in menu

items and menu combinations

(ch Modifying food praparation technigues (e.g., rinsing cookad ground heel in hot water belora serving)
{2) Modlfying racipe ingregients (e.g., subsiituting nanfat yogurt for mayonnalse fn salads, dips, dressings, and

tertar sauca}

£ Moaditying products ordered from vandors (e.g., lowaer lal fish sticks)
{g) Changing menu combinalions 10 reduce percent calaries from fal in ovarall waakly menus
{h} Locating or assisting vendors to develop new products (s.g.. develaping praducts with a higher percantaga ot

wheat flourk

Provide nutrition adusgtion

{a) Assisting teachars and administrators 1o inagrata the American Cancer Society's Changing the Caursa

{CTC) inta haalth unite or come subjects (8.g., math, Engfish) .
(b} Providing training for teachers on nutrition and using CTC {CTC included individual warksheats. foad tasting,
small-group activitias, field wips, and class discussion)
fe) Arranging jor coordinators, community volunteass, or leodservice employees to serve as role modals and

provide general assistance

{d) Facilitating hiald tips and special activities {a.g.. supermarkst tours, lunch at McDonald's)
{e} Providing incenbives for teachers to implamant the curngulum (8.g.. $100 for ciassroom rnaterials)

Incraase physical activity

{a) Installing physical filnass stations in each classroom, which consisted of individual workbooks {e.9.. rezdings
on fitness, songe about nutrition} and optiohal physical fitness activites (8.9.. stretching, sitting, and reaching)

(b} Initlating & noncompetilive incentive system based on students' personal goals [9.g., students aarned class

partfes for using the fitnass stalions}

{c) Training of PE teachers in how to increase the amount of kma stucenis angaged in cardiovascular fitness

activities

{¢) Providing lesson plans for PE teachars with enhancad vaniety and intansity of physical activity (e.9., gamas,

music, and dance)
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School lunch.  Changing school lunches to reduce dietary
far while mainnining both adequate calories and food
acceptabulity was one of the primary goals of this projece The
director of Kansas LEAN and two on-site coordinators pro-
vided training, technical assistance, and direct suppore o
foodservice professionals in the schoel districts. Coordinarors
used workshops, one-on-one training, ceaching, and model.
ing ro train fvodservice workess, The training was informal
and collaborative, and changes were made gradually as food-
service staff became comforamble with new food preparation
techniques and produces, Foodservice staff made many rec-
ommendarions that were incorporated into routine kitchen
praceices. To maintain acceprability of the new foods served,
potential food products and recipes were evaluared wich food
tasting panels conssting of scudents, parents, foodservice
staff, and teachers,

The foodservice programs in Salina and Dighton differed
in size, location, and experience of foodservice professionals.
Assistance provided to the two programs differed to respond ro
the unique chatlenges and opportuniies in each commumey.
For example, training in Dighton focused on food preparation
technigues 1o lower fat because nearly all menw irems were pre-
pared from scratch. By contrast, food served in the Salina dis-
trict was putchased frozen from vendors, prepared in central
kdrwchens, and delivered ro scheol cafeterias. Accordingly, train-
ing in Salina focused on ordering from vendors and locating
or assisting vendors in the development of new products.

Nutrition education. Project coordinators collaborased with
elementary school teachers and school administrators to
implement the American Cancer Society’s [ACS) nutrition
education program, Changing the Course (CTC) ® The goals
of the curriculum were for students to cac a variety of fruits
and vegetables, moee high-fiber foods, and fewer higher fat
foods. The curriculum focused on teaching healthy food
choices, rather than labeling foods as “good” er “bad.” The
curriculum was behaviorally oriented and activity based. The
ACS provided teachers with the CTC Upper Elementary
curriculum and reachers’ handbooks.

Physical activity. Each community enhanced opportenices
for physical activity by installing classroom fitness stations and
modifying PE classes to increase the proportion of tme spent
on cardiovascular finess activides,

Evaluating the school-based components of the part-
nerships, Evaluarors and project staff designed the evalu-
ation syster o examine outcomes of the project and to facil-
itare continuous improvemment of the project’s effocts, There
were several key evaluarion questions of interest to the stafl
and leadership of the communicy partnerships. Questions
relaced o the school components included (a} did changes
in the school lunch menu reduce the far content and calo-
ries in foods served? (b) did nuwition knowledge, skills, and
ziticudes of students improve? and (c) did the physical fimness
of students improve? To address chese key questions. the eval-

uation system usad three measurement instruments: {a) meou
analysis, (b] a review of foodservice records, and (o) student
surveys on nuerition and fitness, [n additon, evaluarors used
1 measure of community change® to track implementation
of imnovacions in notrizan education, school lunch, and PE;
community change data are reported elsewhere.," The mea-
sures, methods for daw coliection, feedback sysiems, and sta-
ristical analysis are described in the sections below.

Menu analysis. Schoocl foodservice menus were analyzed
using Nutrictonise [V,™ a compucerized menu analysis pro-
gram that used an extensive database of nurrieats for speci-
fied foeds. Menus were analyzed in several seages: (1) focal
toodservice employees recorded foods included in each
recipe by weighing or measuring quanticies, (2) che disdtian
entering the dara contacred local foodservice employees to
clarify quantity or ingredient information, as necessary, {3)
foods tor each recipe were entered into MNutritionist [V, (4)
printours of the nutrients for each recipe and menu combi-
nations were sent back to foodservice smployees, (3) food-
service employees modified the menus to reduce dietary fav
and maintain calories, and (6} steps L and 5 were repeated
und] percent of calories from fat and total fat were within
target, Prepared products were entered into the database
using manufacturers’ nuiciional analysis data, A registered
dietitian conducted an analysis of recipes and menus for all
menu combinations during baseline {3 months in Dighton
and 3 menths in Salina) and after menu changes (7 months
in Dighton and 8 months in Salina).

Review of foodservice records. Archival records were
eviewed, including school artendance, meals served in the
lunch program, food costs, and personnel expenses. Where
possible, data from the racords were used to calculate the cost
and percentage of scudents participaring in the school lunch
program.

Student surveys. Surveys wers used o assess students’
knowledge, skills, and acticudes related to nutrition and stu-
dents’ physical fitness. Sutveys were administered to scudents
before and after the intervention was implemented. Paper and
pencil assessments developed to accompany the CTC Lower
(66-irem) and Upper Elementary (53-item) curcicula were
used to assess che effectiveness of the nutrition education gur-
riculum in Salina (Lower) and Dighron (Upper). Teachers
sdministered the assessments, which took about 45 minuces
10 complere, during school hours. The assessment included
items related 10 knowledge (e.g., "It 15 2 good idea 0 ear 3
variery of foods each day”), skills (e.g., “Identify high-fac
foods™, and atticades {e.g., " All people like the same foods™).
A formative evaluation of the CTC curriculum® reported
that the test items were wricten at age-appropriate levels and
¢hat ceachers were highly sarisfied with the curriculum.
Reesearchers who conducted this evaluation also used 2
review of experts 1o escablish that che assessment had hi!gh
concent vahdity and calculated Cronbach’s alpha reliabulicy
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coetlicients, whych Wwere 7Y% and (Y2 on the upper and lower
upper 315"1*’-‘11':31'}" assessment, respectively.®

The Amateur Athlenc Uinon (AAU) physical fieness
assessment™ was used 1o assess che impact of mereased oppor-
winities for physical activity on students’ fivness. Project statt
and a fitness expert truined the PE teachers to administer the
wsessment, 3 behavioral observanon designed to measure stu-
dents' strength. muscular endurance, circulorespiratory
endurance, and Bexibiliry. Studenrs demonstrared their fitness
in five required svents (such as pull-ups and endurance runs)
and six to seven optional evens (such as long jumps and
sprints). Students’ performance levels were categorized based
on age and nattonal AALT fitness standards. ™ Attainment and
Ourstanding levels from the AAU corresponded to the 45th
and 80ch percenciles of sample scores.

Feedback. The interventon model called for regular
reports on all key measures, including (a) menu analyses; (b)
students’ nuerincn knowledge, skills, and actitudes: and (¢}
students’ fitness, Regular feedback on menu revisions was
delayed until late in the project because of rhe amount of
training involved in getiing the menw repecung and dara
entry systems int place. Students’ levels of nutrition knowl-
edge, skills, and awitudes as well as finess were graphed and
fed back 1o project staff afier assessmemns were administered.

Design and scacdistical analysis.  An interrupted rimte-series
analysis®™ was used to analyze data on nuericional content of
menus over time in Dighton and Salina. Individual level data
on students’ knowledge of nutsition and levels of physical fie-
nass were assessed using pretest-post-test group designs®
with 2 comparisan school in Salina and replications of find-
ings in Dighron, Stanistical tests, pecformed using 3P35 for
Windows, weare used to conduct sratistical analysis of indi-
vidual leve! data. A two-tailed dependent t-test® was used to
examine che differences befoze and after the intecvention was
implemented for {a) nuirition knowledge in Dighton and (b)
a fitness indicaror in Salina. Effect sizes were analyzed using
the d statistic.® The MclNemar Change Test?™® was used to test
differences in fitness scores in Dighton. An f ratio® was used
to analyze differences in autrition knowledge berween stu-
dents who received the intervention and those who did not,
An R? proportion was used to measure the strength of asso-
ciatign between the variables.

RESULTS

Thus section describes the findings organized under several
key evaluation questions about the school-based components

of the partnerships.

Did changes in the school lunch menu reduce the fat
content and maintain calories in th_st served? After
the infervantion was 'lmplﬂmt’ﬂ[fd- the hltl content of school
luaches was reduced to target levels while mainaiming or
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wereasing total calories (n both sites. Figuee 1 shows daily
averages ot cileries and percent calories from fac in the schoal
lunch menus served during the 1993-94 school year and per-
ceat calories from far during baseline for the project in
Drghton. Basehine levels of percent calories From far were l-
culated using menu dara from the first 3 menths of the grant
period (Ocrober—December 1592), Mean percent calories
from fat fell from baseline levels of 40% to the targec level of
30% during the 1993~94 school year. After menu medifica-
tions, toral calories ranged from 767 keal to 830 keal, which
is above the arget level of 730 keal.

Figure 2 shows trends in average datly caloric and fat con-
tent of the Salina scheol lunch program, Mean percent calo-
ries from fat decreased from baseling levels of 38% co the tar-
gee level of 30% afer menus were modified. Mean calories
per month increased from baseline levels of 738 keal to
821 keal 1n che second year of the project.

Reviews of foodservice records showed that participation
in the school lunch program remained relatively constant in
the owo communities as the menus changed. The account-
g system in Salina did nor separate expenses in a way that
allowed researchers to calculate the cost per meal. Daca on the
cost of the lunch program were available for Dighron and
showed that the cost increased less than 5%. This may be due
to economic inflation and an increased number of portions
consurmed by each student (e.g., more students going back for
“seconds™), and not to higher costs of lower fat menus.

Did nutritdon knowledge, skills, and attitudes of stu-
dents improve? The percenmpe of youth who answered
the nurrition knowledge, skills, and attitude questions cor-
rectly or favorably increased significantly from pretsst to
post-test in Dighton. In Salina, intervention students’ scores
were significantly higher when compazed to students who
did not raceive the curriculum in Salina. In Dighton, inter-
vention students’ performance on the Upper Elementary

© Assessment increased from pretest (71%) to posc-test (84%),

and the increase was maintained at a 1-year follow-up (83%).
Changes from pretest to post-test were statistically significant
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Figure 1. Trends in fat and calorie content in school lunches for
Dighton
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Figure 2. Trends in fat and calorie content in scheol lunches for
Salina.

(t[33] = -6.64,p < .0001) with a very large zifectsize (d sta-
tistic = 6.9). These findings were replicated with Sth graders
ceceiving the sanie curriculum in the following vyear; their
knowledge increased from precest (68%) to post-test (83%),
In addition, the lower performance scores (06%) of 3th
graders (who had not received the curriculumy) ar ¢he end of
the previous year suggested that the findings were due to the
curriculum rather than maturation.

Fourth-grade students who received nutrition education
in Salina scored higher at post-test on the Lower Elemencary
Assessment (82%) than sudents who did not ceceive the
enhanced putridon education (74% and 72%). Difference
between these scores is statistically significant (F[2,133] =
20.179, p < .0001) with 2 large proporiion of variability due
to differences between groups {R2 = \2328).

Did youth physical fitness improve?  Analysis of the fit-
ness dat sugpgests that fitness levels of the intervention stu-
dents increased from pretest to post-test and, in Salina, inter-
vention students were more fit than similar students who did
not participare int the project. The percentage of Dighton stu-
dents experiencing the intervention who performed at or
above the AAU Fitness Attainment level increased from
pretest (18%) to post-test (29%). These differences, however,
were not statisically significant {p = .29). The small nomber
of interventon students may ror have provided enough
power w detect any potential statistical significance.

The AAU Fimess Assessment was modified slightly in
Salina. In the “Endurance Run™ event, students ran 1 mile
racher than the standard 374 of a mile. Overall performance
awards, therefore, could pot be determined for studenc in
Salina. The endurance run event was selected for analysis
because it is 2 measure of circulorespiratory endurance and
is the event that is most closely linked to reduced risks for
cardiovascular diseases. In Salina, compared to same-grade
students in comparison schools, intervenrion students showed
a larger reduction in the amount of ime taken to complete

the mile ran from pretess to post-test. Gitls in the nterven-
tion group reduced their average time by | 21 munures while
gizls in the compartson group reduced their average tme by
only 0.32 minuces. Boys in the intervencon group reduced
their average time by 1.76 minures while boyt in the com-
pacison group reduced their average time by 0.64 rmunutes.
The differences between comparison and intervention stu-
dents’ performance changss fiom precest to post-test were
statistically significant for boch girls (([48] = 2.60,p == .012)
and boys (1[39] = 2,19, p = 033).

DISCUSSION

This manmscripr describes two case studies of the school-
based components of the Kansas LEAIN Schoal Health Pro-
Ject. The results suggest that the projects in Salina and
Dighton facilitated important changes in the schoal to
reduce youth risks for chronic diseases. Each community
facilitated changes of the school lunch menus, including
adopting new food products, revising recipes, and devslop-
ing new menus. These changes resulted in reduced far and
maintained caleries in school [unch menus without nega-
tively influencing costs or participation. Further, nutrition
knowledge, skills, and actcudes as well as physical Htness
improved among pacticipating students in both schools.

There were several challenges to evaluating the school-
based components of these partmerships. First, without ran-
domized control groups, conclusions about the strength of
the intervanrion’s effects are limited, Other events, such as
the national interest in diet and exercise, could have

contributed to the effects. Howevar, attempts were made 1o
control for such confounding variables, such as using com-~
parison schools in Salina and comparison groups in
Dightan, for the nutrition education and fitness assessments,
iNo dara from contral or comparison groups were available
for changes in the school tunches. Although comparison
groups would have helped rule out other possible explana-
ticns of the observed affects, establishing 2 control group was
not seen as feasible given the complexicy of cenducting
nutrient analysis.

Second, 1 strength of the AAU Physical Fitness Assessment
is the reliance on direct observation of students' firness rather
than self-reports. However, one drawback is that students may
not consistently perform to the best of their abilicy and sin-
gle assessments may not accurately assess sheir finess. The
assessment is time consuming, prohibiting multiple adminis-
tration in this community demnenstration,

Third, this study assessed changes in students” knowledge,
skills, and behaviot related to nurrition using assessments devel-
oped and tesced by other researchers. Since the asstssments were
not pilot rested locally, our uaderstanding of the findings may
be limited. In addigon, vo malntain consistency acrass multiple
testing of che intervention students in Salina, the Lower Ele-
mentary assessment was used to assess 4th graders, who were
beyond the recommended age range for this assessment.
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Fourth, the acecuracy of the numional analyses was not
systematically veritied by laboratory srudies. Further, the
measurement system was inzentionally reacrive: documenting
the far contene of tonds served was intended to draw arten-
uon to the foods' nuirivonal content and prompt kitchen
staff 10 modify menus. {n additon, as a result of multiple
compurer-related problems, summarized nutrinon informa-
tion was not availuble to project safl vadl after che project
was completed; foodservice staff made menu and recipe
revisions without compiets and ongoing information on the
fat content of menus. Overall, however, nurrient analysis data
collecred over a 2-vear period strongly suggest that the pro-
Jjeet successfully met its goals for revisions in school lunches.
Finally, data on the actual eonsumprion of school lunches are
not available. Plate waste studies wers attempted but aban-
doned due to large variability in consumperon and a lack of
staff time and resources to conduct fequent plate wasee scud-
ies. However, taste testing and sampling were conducted with
students and foodservice staff to help assess the palatabilicy
and the likelihood of consumption of the school lunches.

Despite these limimticns, the findings fom this mulciple
case study contribute subscandally to our undsrstanding of
nutririon education, physieal acrivity opportunities, and
changes in foods served during scheol lunch o reduce chil-
drent’s risks for chronic diseases. The data suggest that che
major components of the intervention were implemented,
and positive changes in nutrition knowledge and physical fit-
ness were found among participants. Further, increasing
opportunities for healthier school lunches increases the like-
lihood that children might consume fewer calories fom fat
when in school.

Future research is warranted to extend undeestanding
about and improve methods for reducing children’s risks for
chronic diseases. First, future research should arcempt to iden-
tify comparison communities. Second, future research should
atrempt multiple assessments of physical fitness and food con-
sumption. The Kansas LEAN Schoel Intervention Project is
being replicated in six communiries in Kansas. These applica-
tions of the school and community componeats should help
to extend our understanding of the strengths and challenges
of such interventions chat have the missien of reducing risks
for chronic diseases amang children,

The overarching strategy of the Kansas LEAN Scheol
fnrervention Project is to change the environmental context
for children’s health-related behaviors. By modifying school
lunches, the opportunities for selecting (and potentially eating)
lower fat foods is enhanced. By enhancing students’ knowledge
and skills chrough behaviorally based nuwidon education,
selectrons of healthy food choices may be improved. By
increasing opporeunities for school-linked physical activity,
children are mote likely to engage in those behaviors associ-
ared with feness. Racher chan blame children (or their parenes
or weachers) for engaging in health cisks, chis approach demon-
strates how environmental changes may improve health behav-
ier. In 5o doing, it illustrates a fandamental tenant of public
health: make healthy choices easy choices,
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