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This paper explores the effect of accountability laws under No Child Left Behind Act (NCLB) on obesity rates among school-
aged children in the United States. Our results show that pressures due to school closures for poor performance, rewards for good
performance, and assistance to schools that lag behind lead to lower levels of vigorous physical activity. This effect is significant
for high school children only. We find no significant impact of school accountability laws on children in grades 3 through 8 after
state characteristics such as state obesity rate are taken into account. We also find that state physical education mandates increase
physical activity for children in grades 3 through 8 and mitigate the negative effect of accountability pressures on physical activity
at the high school level where accountability pressures are most effective at decreasing physical activity and increasing obesity. The
study shows that physical education mandates play an important role in promoting physical activity for all grades in our sample.

1. Introduction

Since 1990s, many states in the USA sought to address the
problem of public school quality by requiring standardized
testing. School accountability became federal law with the
passage of No Child Left Behind Act of 2001 (NCLB). Under
NCLB, every state assesses schools based on the fraction of
students thatmeet proficiency standards on state curriculum-
based examinations in reading andmath; these tests are taken
by every student annually in grades 3–8 and once in high
school. In addition, NCLB mandates that schools publish
their scores and states identify poorly performing schools
based on students’ adequate yearly progress (AYP). Many
states developed harsh penalties for schools that failed to
show AYP, including school audit, school reconstitution, and
school closures. Although school report cards and ratings of
schools based on student performance are now present in all
states, the extent of sanctions and assistance for schools that
lag behind as well as rewards for top schools varies greatly
from state to state.

Schools and educators have been found to change
their behaviors accordingly. Previous research shows that

accountability pressures of NCLB had both desirable conse-
quences as well as unintended negative effects on school
behavior. Although early research into the effects of state ac-
countability laws shows improvements in academic achieve-
ment [1–3], concerns have been raised about unintended
effects of such laws. With incentives to raise only basic skills,
schools may reallocate resources away from art, creative writ-
ing, social studies, and physical education [4, 5]. Since health
outcomes are not the visible strands of the law, schools have
little incentive to emphasize both physical education (PE)
and after-class extracurricular activities [5–7]. In view of the
fact that only the test scores on standardized tests are meas-
ured and rewarded [8] shows that schools focus most of their
attention on rewarded goals, to the detriment of other goals,
such as health improvement.

Academic pressures brought about byNCLB can decrease
physical activity (PA) levels of school-aged children through
several pathways. First, accountability pressures may induce
educators to prioritize subjects that are being tested under
NCLB and cut back on recess, PE, and other extracurricular
sports programs. If this change leads to a reduction in overall
PA levels, then accountability pressures may contribute to
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increasing obesity levels among school-aged children. Note
that accountability pressures may affect students who are at
risk of overweight and overweight the most, as researchers
found a relationship between unhealthy weight and poor
academic performance [9]. Second, faced with academic
pressures, students themselves may allocate more time to
academic study and less time to physical activity in school
and after school. This effect may be especially strong in
states that require an exit test for graduation, thus holding
students accountable for academic performance. Lastly, faced
with financial pressures, schools are compelled to raise funds
through unhealthy food and beverage contracts that con-
tribute to higher BMI [7]. Since poorly performing schools
may see loss of funds in some states or may struggle to raise
additional funds to improve instruction to meet AYP, this is
one of the pathways through which accountability standards
may increase obesity among school-aged children.

This paper investigates the relationship between academic
pressures created by school accountability and youth obesity,
which is a serious public health concern in the US. A survey
by the National Center for Health Statistics reports that the
number of adolescents who are overweight has tripled since
1980 and the prevalence among younger children has more
than doubled. In the 1999–2002 National Health and Nutri-
tion Examination survey (NHANES), 16 percent of children
aged 6–19 years are overweight [10]. Not only have the rates
of overweight increased, but the heaviest children in a recent
NHANES were heavier than those in previous years. Increase
in childhood obesity draws intensive public attention since
obesity in childhood is correlated with type II diabetes and
risk factors for heart disease (such as higher cholesterol and
blood pressure) and leads to a growing amount of medical
expenses on obesity-related diseases. [11–14]Moreover, obese
youths are likely to become obese adults, the fact which
creates extra medical and financial consequences [15, 16].
Lastly, childhood overweight is associated with social and
psychological problems such as discrimination, poor self-
esteem, and discrimination in labor markets that results in
lower wages [17–21].

The main cause of the increase in childhood obesity is
straightforward: an excess of caloric intake compared with
caloric expenditure. Previous research has shown that school
policies can make an important contribution to promote
physical activity [22, 23]. More recently, states passed laws
that require schools to offer PE courses throughout the
school curriculum although the required PE time varies
from state to state. Estimates show that PE mandates on
average increase minutes spent physically active in PE by
31 minutes per week in high school [24]. However, PE
mandates tend to crowd out time on after-class sports and
thus tougher PE regulation alone does not promote a more
active lifestyle among students. Thus far, very little research
exists that focuses on school incentives to offer and promote
PE andPA. Early research does show a significant relationship
between accountability pressures and obesity. In a nationally
representative sample, the presence of school accountability
and years of exposure to accountability laws significantly
increase students’ BMI [25]. In a sample of children in
Arkansas, schools within five points of the AYP in either

direction have a higher rate of overweight in future years and
this effect increases overtime [26].

This study contributes to the previous literature on several
fronts. First, we use a nationally representative sample of
children in grades 3 through 8 as well as in high school who
are most affected by NCLB provisions. Second, we construct
two alternative measures of accountability pressures using
Quality Counts data published by Education Week and
capture the strength of accountability pressures rather than
the mere presence of accountability in post-NCLB era. Since
all schools adopted some accountability provisions following
the passage of NCLB, our results are especially policy relevant
in the current high stakes testing environment. We use the
variance in accountability pressures across states after NCLB
provisions have been adopted in all states to examine the
effect of accountability systemon overweight. Finally, we look
at other state policies that mitigate the effect of accountability
pressures on children’s weight. Specifically, we examine the
effect of school accountability pressures on physical activity
levels in states with and without Physical Education (PE)
mandates.

2. Methods

2.1. Accountability Pressures. An important problem with
studying the impacts of accountability in the post-NCLB era
is that all states are required to adopt accountability policies
for Title 1 schools, and this limits the state-level variationwith
which to identify impacts. Previous literature has developed
two alternative measures of accountability pressures that
measure either the presence of consequences or the strength
of consequences. The consequential accountability index
captures the presence of accountability pressures imposed
by states prior to NCLB [2, 3]. A state is labeled as a
consequential accountability state if it attached consequences
to school performance [2]. Consequential accountability
index is a categorical variable that assigns a grade of one
to all states with mild as well as strong consequences for
poorly performing schools [2]. Since all states were required
to adopt some consequences such as ratings after the pas-
sage of NCLB, all states effectively became consequential
accountability states after provisions of NCLB were phased
in. In this paper, we use post-NCLB data, and all states in
our sample already used ratings in 2003 and therefore are
defined as consequential accountability states. However, after
NCLB there is a considerable variation in the strength of
consequences based on school ratings that identify well and
poorly performing schools [2]. We exploit this variation in
the strength of consequences to estimate the effect of school
accountability laws on childhood obesity.

We use two alternative measures of accountability pres-
sures that schools face across all states. Quality counts data
used by this study defines three specific dimensions of the
school accountability laws. They are as follows.

(i) Assistance: state assists schools that it names low
performing.

(ii) Rewards: state provides monetary rewards to success-
ful schools.
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(iii) Sanctions: state authorized to close/takeover/recon-
stitute failing schools.

These state laws apply to all schools including non-Title I
schools. Our accountability index is the sum of the three
accountability laws above, and it varies from zero (if a state
has not adopted either assistance or rewards or sanctions) to
three (for states that adopted all three laws). Previous research
shows that the same simple sum index based on Quality
Counts data leads to significant across-state variability in
school accountability pressures [27].

It is important to note that NCLB requires states to
impose sanctions on all Title I failing schools. Title I is a
US federal program that provides financial assistance to local
schools with high percentages of poor children to support the
academic achievement of disadvantaged students. National
Center for Education Statistics reports that in 2001-2002
school year 25.4% of students were enrolled in Title I
schools. In addition, Title I schools may be more at risk of
failing to comply with AYP. If all failing schools that are
on the border of achieving AYP already face sanctions after
NCLB, we may not see a significant impact of state-level
accountability laws. On the other hand, school sanctionswere
found to have insignificant effect on school behavior relative
to other accountability laws perhaps due to limited state
funds to enforce such sanctions [27]. Since Title I schools
face consequences even without state accountability laws, our
accountability index by 2003 should have a stronger effect on
non-Title I schools after NCLB provisions were phased in for
all states. Although we cannot identify whether students in
our sample are enrolled in a Title I school, we do a separate
analysis by poverty level to test this hypothesis.

We also use Quality Counts data to construct an alterna-
tive index of accountability pressures developed by Carnoy
and Loeb (2002).The index coding follows the following rules
[1] (p. 311).

States receiving a zero do not test students state-
wide or do not set any statewide standards for
schools or districts. States that require state test-
ing in the elementary andmiddle grades and the
reporting of test results to the state but no school
(or district) sanctions or rewards (no or weak
external pressure) get a 1. Those states that test
at the elementary and middle school levels and
have moderate school or district accountability
sanctions/rewards or, alternatively, a high school
exit test (that sanctions students but pressures
schools to improve student performance) get a
2. Those states that test at the lower and middle
grades, have moderate accountability repercus-
sions for schools and districts, and require an
exit test in high school get a 3.Those that test and
place strong pressure on schools or districts to
improve student achievement (threat of recon-
stitution, principal transfer, or loss of students)
but do not require a high school exit test get a
4. States receiving a 5 test students in primary
andmiddle grades, strongly sanction and reward
schools or districts based on improvement in

student test scores, and require a high school
minimum competency exit test for graduation.

Thus, school accountability varies from zero (no stan-
dards adopted) to 4 depending on the number of account-
ability measures that the state collects. Schools that adopted
student accountability in addition to school accountability
receive a grade of 5.

We use standards and accountability data available in
Quality Counts to construct the same index for 2003. Carnoy
and Loeb (2002) index assigns a higher score to states that
put stronger pressure on schools and adopted more severe
consequences such as school closures; it also uses student
accountability along with school accountability [1].The index
varies from zero to five, and only states in which graduation is
contingent upon performance on state-wide exit test or end-
of-course exam receive the highest grade of five. Since some
states keep students accountable for their performance, such
lawsmay put additional pressure on students to allocatemore
time to academic study in detriment to physical activity.

Table 1 reports both accountability indexes by state for
2003.

2.2. Physical Activity and Overweight Measures. Physical
activity measures are defined as days of active exercise per
week. The National Survey of Children’s Health (NSCH)
survey asked all respondents: “During the past week, on how
many days did child exercise or participate in physical activity
for at least 20 minutes that made him/her sweat and breathe
hard. . . .”The variable does notmeasure days of PE but rather
general PA levels that include PE as well as out of school exer-
cise. It is important to note that accountability pressures can
affect both in school as well as out of school physical activity,
and we believe that our PA measure will capture both effects.

In our study, we estimate probability of a child falling
into at risk of overweight and overweight categories. We use
Body Mass Index (BMI) to identify children who are “at
risk of overweight” and “overweight.” BMI is defined as the
individual’s body mass divided by the square of their height.
Since children are growing, most studies apply percentiles
rather than adult BMI to capture obesity measures among
children. A child with a BMI greater than the 85th percentile
is defined by NSCH data “at risk of overweight” and child
with a BMI greater than the 95th percentile for children of
the same age and sex is considered “overweight.”

2.3. Empirical Model. In this study, we use variation in
accountability pressures across states to capture the effect of
NCLB provisions on childhood obesity. First, we estimate the
effect of accountability pressures on students’ physical activity
levels. Specifically, we regress individual physical activity
levels on a set of state accountability and PE mandate laws
and other individual and state characteristics:
PA
𝑖
= 𝛽

0
+ 𝛽

1
(Accountability Index) + 𝛽

2 (
PE Mandate)

+ 𝛽

3
(Accountability ∗ PE Mandate) + 𝛽

𝑖
𝑋

𝑖
+ 𝜀.

(1)

In (1) subscript 𝑖 denotes a students and X
𝑖
is a vector

of exogenous characteristics. Exogenous variables include
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Table 1: Accountability measures by state, 2003.

State Quality Counts index
(0–3)

Carnoy-Loeb index
(0–5)

Alabama 2 5
Alaska 1 3
Arizona 2 4
Arkansas 3 4
California 2 4
Colorado 1 2
Connecticut 1 2
Delaware 1 2
District of Columbia 0 0
Florida 3 5
Georgia 3 5
Hawaii 2 4
Idaho 1 1
Illinois 2 4
Indiana 3 5
Iowa 0 0
Kansas 1 2
Kentucky 3 4
Louisiana 3 5
Maine 0 1
Maryland 3 5
Massachusetts 2 5
Michigan 2 4
Minnesota 0 2
Mississippi 3 5
Missouri 2 4
Montana 0 1
Nebraska 1 2
Nevada 2 5
New Hampshire 0 1
New Jersey 0 2
New Mexico 3 5
New York 2 5
North Carolina 3 5
North Dakota 0 1
Ohio 2 5
Oklahoma 3 4
Oregon 0 1
Pennsylvania 1 2
Rhode Island 1 2
South Carolina 3 5
South Dakota 0 1
Tennessee 3 5
Texas 2 5
Utah 0 1
Vermont 2 4
Virginia 1 3
Washington 1 2
West Virginia 2 4
Wisconsin 1 2
Wyoming 0 1

demographic, socioeconomic, and geographic factors. We
expect 𝛽

1
to be positive and significant if schools in

fact decrease physical activity levels in response to higher
accountability pressures. We expect 𝛽

2
to be positive (i.e., we

expect PE mandates to increase physical activity) although
previous studies did not find a significant effect of PE man-
dates on the overall PA levels [24]. In addition, in our first
stage we interact our measures of school accountability pres-
sures with PE mandates. For students in grades 3 through 8,
we define PE mandate as a state requiring a specific time that
schools need to allocate to PE every year. For high school
students, we use credit hours required in each grade. We
hypothesize that accountability laws decrease PA levels but
will not be as effective at reducing PA in states that adopted
PE mandates.

School accountability differences are likely to be exoge-
nous since the implementation of accountability standards
is due to the passage of No Child Left Behind Act rather
than physical activity levels and health outcomes, such as
prevalence of childhood obesity in the state. We estimate (1)
separately for Quality Counts index and Carnoy and Loeb
(2002) [1] index reported in Table 1.

In (1), 𝛽
𝑖
is a vector of child (age, gender, US born), family

(household income,maternal education, exercise by parents),
and state characteristics (per capita income, state childhood
obesity rate). Since obesity rates vary considerably by regions
in the United States, we control for regional differences as
well.

To gage whether higher accountability pressures translate
into higher obesity rates, we first estimate a probit model
and regress at risk of overweight and overweight variables
on the same set of independent variables described in (1). In
this model, we do not control for PA levels, and the effect
of PE mandates on overweight is only indirect. Since we are
interested in interaction term in a nonlinear model, standard
errors were adjusted [28].

However, when estimating probability of a child falling
into at risk of overweight and overweight categories, it is
important to control for child’s PA levels. Thus, we estimate
the effect of potential reduction in physical activity levels
brought about by school accountability pressures on the
probability of a child being overweight and at risk of being
overweight. In this model, child’s PA level is likely to be
endogenous. In our analysis, we use instrumental variable
(IV) technique to investigate whether accountability laws
have a causal impact on overweight rates through PA levels.
Our empirical model is based on Newey’s two-step estimator
[29]. Equation of interest is

𝑊

𝑖
= 𝛽

0
+ 𝛽

1
(Accountability Index)

+ 𝛽

2
(PA
𝑖
) + 𝛽

𝑗
𝑆

𝑗
+ 𝛽

𝑖
𝑋

𝑖
+ 𝜀

𝑖
.

(2)

In (2), we estimate a probit of a child falling into at risk
of overweight and overweight categories separately. 𝑊

𝑖
= 1

if a child falls into at risk of overweight and overweight
categories. We use state PE mandates as our instrumental
variable [24]. We assume that PE mandates affect child’s PA
levels but affect probability of a child falling into at risk of
overweight or overweight category only indirectly through
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Table 2: Descriptive statistics.

All Grades 3–8 (ages 8–13) High School (ages 14–17)
Child is at risk of overweight 0.308 (0.461) 0.361 (0.480) 0.239 (0.427)
Child is overweight 0.157 (0.364) 0.195 (0.396) 0.109 (0.311)
Quality Counts index (0–3) 1.616 (1.114) 1.632 (1.111) 1.595 (1.118)
Carnoy-Loeb index (0–5) 3.106 (1.694) 3.130 (1.695) 3.075 (1.693)
PA level: days of active exercise per week (0–7) 3.978 (2.332) 4.286 (2.225) 3.584 (2.406)
Father exercises regularly 0.515 (0.499) 0.522 (0.499) 0.505 (0.499)
Mother exercises regularly 0.0256 (0.159) 0.0251 (0.156) 0.0277 (0.164)
Maternal education:

High school 0.228 (0.419) 0.234 (0.423) 0.220 (0.414)
More than high school 0.724 (0.447) 0.712 (0.453) 0.739 (0.439)

Race:
Black 0.106 (0.307) 0.112 (0.315) 0.0985 (0.298)
Hispanic 0.117 (0.321) 0.131 (0.338) 0.0979 (0.297)
Multiracial 0.0379 (0.191) 0.041 (0.198) 0.0343 (0.182)
Other 0.0403 (0.197) 0.0407 (0.198) 0.0397 (0.195)

Household income falls below poverty line 0.105 (0.367) 0.0622 (0.241) 0.09 (0.286)
Household income is between 100% and 133% of poverty
line 0.0575 (0.233) 0.0622 (0.241) 0.0514 (0.221)

Household income is between 133% and 150% of poverty
line 0.0297 (0.170) 0.0319 (0.176) 0.0268 (0.161)

Household income is between 150% and 185% of poverty
line 0.0630 (0.243) 0.0677 (0.251) 0.0571 (0.232)

Household income is between 185% and 200% of poverty
line 0.0344 (0.182) 0.0357 (0.185) 0.0328 (0.178)

Household income is between 200% and 300% of poverty
line 0.180 (0.384) 0.182 (0.386) 0.178 (0.383)

Household income is between 300% and 400% of poverty
line 0.161 (0.367) 0.157 (0.364) 0.166 (0.372)

School lunch program participation 0.218 (0.413) 0.256 (0.437) 0.169 (0.376)
Child born in US 0.945 (0.229) 0.945 (0.227) 0.941 (0.236)
MSA 0.484 (0.499) 0.488 (0.499) 0.473 (0.499)
Region:

West 0.246 (0.431) 0.249 (0.432) 0.243 (0.428)
Northeast 0.179 (0.384) 0.184 (0.388) 0.173 (0.378)
Midwest 0.239 (0.427) 0.228 (0.420) 0.254 (0.435)

Gender:
Male 0.515 (0.499) 0.512 (0.499) 0.519 (0.499)
Child’s age 12.782 (2.853) 10.62 (1.711) 15.539 (1.114)

PE mandate, grades 3–8 (0-1) 0.689 (0.463) 0.766 —
PE mandate, high school (0–4) 0.907 (0.938) — 0.905 (0.939)
Interactions:

Accountability index ∗ (PE mandate, grades 3–8), 0–3 1.105 (1.184) 1.118 (1.185) —
Accountability index ∗ (PE mandate, high school), 0–8 1.455 (1.897) — 1.439 (1.887)
Carnoy-Loeb index ∗ (PE mandate, grades 3–8), 0–5 2.0659 (2.007) 2.087 (2.011) —
Carnoy-Loeb index ∗ (PE mandate, high school), 0–16 2.656 (3.473) — 2.618 (3.439)

Sample size 51018 28603 22415
Notes: standard errors are in parentheses.
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Table 3: Empirical results: effect of accountability pressures on days of vigorous physical activity.

Grades 3–8 High school
(1) (2) (3) (4)

Quality Counts index −0.0066
(0.0253) — −0.0966∗∗∗

(0.0219) —

Carnoy-Loeb index — 0.00731
(0.0176) — −0.0492∗∗∗

(0.0141)

PE mandate 0.100∗
(0.0518)

0.112∗
(0.0674)

0.00699
(0.0305)

0.0107
(0.0266)

Accountability index ∗ (PE mandate) 0.0108
(0.0264) — 0.0412∗∗

(0.0172) —

Carnoy-Loeb index ∗ (PE mandate) — −0.0115
(0.0184) — 0.0211∗∗∗

(0.00828)
Gender (female is excluded):

Male 0.618∗∗∗
(0.0260)

0.233∗∗∗
(0.0249)

0.320∗∗∗
(0.0245)

0.997∗∗∗
(0.0314)

Child’s age −0.0937∗∗∗
(0.00759)

−0.0714∗∗∗
(0.0145)

−0.240∗∗∗
(0.00206)

−0.248∗∗∗
(0.0141)

Child born in US 0.259∗∗∗
(0.0604)

0.203∗∗∗
(0.0585)

0.0682
(0.0691) 0.159 (0.0716)

Race (white is excluded):

Black −0.230∗∗∗
(0.0439)

0.387∗∗∗
(0.0345)

−0.0191
(0.0408)

0.157∗∗∗
(0.0576)

Hispanic −0.311∗∗∗
(0.043)

−0.0134
(0.0459)

−0.184∗∗∗
(0.0404)

0.182∗∗∗
(0.0593)

Multiracial 0.112∗
(0.0661)

0.0907
(0.0604)

0.0305
(0.0559)

0.176∗∗
(0.0868)

Other −0.101
(0.0669) 0.129 (0.0827) 0.000432

(0.0739)
0.0695
(0.0830)

Maternal education (less than high school is excluded):

High school 0.335∗∗∗
(0.0655)

0.175∗∗∗
(0.0621)

0.106∗
(0.0605) 0.112 (0.0894)

More than high school 0.381∗∗∗
(0.0643)

−0.0334
(0.0612)

0.0183
(0.0588)

0.291∗∗∗
(0.0876)

Household income (income above 400% poverty line is excluded):

Household income falls below poverty line −0.0915∗
(0.0482)

−0.0895∗
(0.0482)

−0.161∗∗
(0.0636)

−0.0348
(0.0641)

Household income is between 100% and 133% of poverty line −0.0681
(0.0584)

−0.0659
(0.0584)

−0.0623
(0.0762)

0.373
(0.0762)

Household income is between 133% and 150% of poverty line 0.0633
(0.0769)

−0.0626
(0.0768)

−0.179∗
(0.101)

−0.0919
(0.100)

Household income is between 150% and 185% of poverty line 0.106∗
(0.0555)

0.0994∗
(0.0555)

−0.238∗∗∗
(0.0718)

−0.156∗∗∗
(0.07117)

Household income is between 185% and 200% of poverty line −0.135∗
(0.0727)

−0.135∗
(0.0727)

−0.0286
(0.0912)

0.0271
(0.0909)

Household income is between 200% and 300% of poverty line −0.0694∗
(0.0382)

−0.0677∗
(0.0382)

−0.135∗∗∗
(0.0455)

−0.0945∗∗
(0.0454)

Household income is between 300% and 400% of poverty line −0.136∗∗∗
(0.0396)

−0.135∗∗∗
(0.0396)

−0.103∗∗
(0.0461)

−0.925∗∗
(0.0459)

MSA −0.0688∗∗∗
(0.0274)

−0.0644∗∗∗
(0.0232)

−0.0820∗∗∗
(0.0236)

−0.138∗∗∗
(0.0343)

Region (South is excluded):

West −0.0815∗∗
(0.0325)

−0.0903∗∗
(0.0455)

0.0608
(0.0401)

0.225∗∗∗
(0.0641)

Northeast 0.0120
(0.0279)

−0.0369
(0.0383)

−0.138
(0.0363)

0.0221
(0.0599)

Midwest −0.0292
(0.0223)

−0.0174
(0.0305)

−0.0537∗
(0.0299)

0.172∗∗∗
(0.0528)
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Table 3: Continued.

Grades 3–8 High school
(1) (2) (3) (4)

Father exercises regularly 0.398∗∗∗
(0.0271)

0.398∗∗∗
(0.0271)

0.0332
(0.0436)

0.437∗∗∗
(0.0328)

Mother exercises regularly 0.447∗∗∗
(0.0837)

0.446∗∗∗
(0.0837)

0.409∗∗∗
(0.000871)

0.478∗∗∗
(0.0971)

Childhood obesity rate in state 0.0188∗∗
(0.00799)

0.0146∗
(0.00787)

0.0295∗∗∗
(0.00984)

0.0243∗∗
(0.00959)

Per capita income −0.0142∗∗∗
(0.00346)

−0.0141∗∗∗
(0.00345)

0.000116
(0.00439)

−0.000213
(0.00439)

Number of observations 28603 28603 22415 22415
𝐹 45.21 45.34 52.27 51.99
Notes: standard errors are in parentheses; ∗indicates significance at 𝑃 < 0.1 level, ∗∗indicates significance at 𝑃 < 0.05 level and ∗∗∗indicates significance at
𝑃 < 0.01 level.

their effect on physical activity. In our sample correlation
between state PE mandates and probability of being at risk
of overweight and overweight is close to zero (−0.0037 and
−0.0019, resp.). However, some states may implement PE
mandates in response to higher childhood obesity. In (2), we
capture state characteristics (𝑆

𝑗
). Thus, we follow previous

research and control for percent of obese children in the state
(we do not use our sample to estimate state obesity rates
but instead we use obesity data as reported by National State
Conference of State Legislature by state and year) as well as
state per capita income (reported by U.S. Department of
Commerce, Bureau of Economic Analysis) to capture state
characteristics that may pressure policy makers to pass PE
mandates [24]. We believe that after we control state obesity
rates and per capita income, state PEmandates affect PA levels
of public school students but are uncorrelated with individual
students’ overweight status.

Further, to check whether our measures of accountability
pressures are capturing the effect of accountability laws on
PA levels and the probability of being overweight rather than
someother unobserved state factors, we rerun our regressions
for private school children only. If our model captures the
effect of accountability pressures on a child’s PA level and
overweight, we should not see any effect on children in
private schools since private schools are not affected byNCLB
provisions.

2.4. Data. School accountability data used in this study
comes from the annual Quality Counts survey published by
Education Week that collects state-level data on school
standards and accountability for all fifty states and the
District of Columbia. The data is publicly available from
http://www.edweek.org/ website.

We collected data on PE mandates using two sources.
First, we used the 2001 Shape of the Nation Report (SONR)
to determine in which state schools are bound by the PE
mandate. In our sample, 76.6% of students in grades 3
through 8 lived in states with PEmandates.We used previous
estimates to code PE mandates at the high school level
[24]; the paper aggregates SONR (2001) data for high school
students, and normalizes it such that 1 credit unit is equal to

1 year of instruction. For high school students credit hours
vary from zero to 4, and an average high school student was
facing 0.905 credit hours.

We merge data on state accountability laws and PE
mandates with youth obesity data collected by The National
Survey of Children’s Health (NSCH), a nationally represen-
tative individual level data on children aged 0–17 collected
in 2003. We further restrict our sample to children attending
public schools since state accountability laws apply to public
schools only. Children who had missing values for body
weight and height and were not in school, home schooled,
or attending private schools were excluded. We use NSCH
sample weights to produce estimates that can be generalized
to the general population.

Table 2 presents descriptive statistics for the entire sample
as well as for children in grades 3 through 8 and high school
separately. On average, 30.8 percent of the sample students
were at risk for overweight, and 15.7 percent were overweight.
These numbers are consistent with the latest reports on
obesity rates in the United States which find that, among
children aged 6 through 19 years in 1999–2002, 31 percent
were at risk for overweight or overweight and 16 percent were
overweight [30].

Table 2 demonstrates that an average student in our
sample lived in a state with 1.6 accountability laws. Vigorous
physical activity is defined as students engaged in PA for at
least 20 minutes that brought sweat and hard breath. The
average number of days of vigorous PA exercise in NSCH is
3.98 days in our sample. Students in grades 3 through 8 are
on average more likely to be at risk of overweight and obese
than high school students. They also report higher levels of
vigorous PA and higher levels of participation in the school
lunch program.

3. Results

We first estimate the impact of state accountability pressures
and state PE mandates on the general physical activity
levels as measured by days per week a child is involved in
vigorous exercise of at least 20 minutes. Table 3 presents



8 Education Research International

Table 4: Empirical results: effect of accountability pressures on overweight levels, grades 3–8.

At risk Overweight
(1) (2) (3) (4)

Quality Counts index 0.0237∗
(0.0144) — 0.0298∗

(0.0163) —

Carnoy-Loeb index — 0.0174∗
(0.00996) — 0.0224∗∗

(0.0111)

PE mandate 0.0231
(0.0308)

0.0481
(0.0393)

0.0345
(0.0356)

0.00879∗
(0.0453)

Accountability index ∗ (PE mandate) 0.00401
(0.0156) — 0.000976

(0.0177) —

Carnoy-Loeb index ∗ (PE mandate) — −0.00407
(0.0109) — −0.0154

(0.0123)
Gender (female is excluded):

Male 0.232∗∗∗
(0.0154)

0.232∗∗∗
(0.0154)

0.239∗∗∗
(0.0175)

0.239∗∗∗
(0.0175)

Child’s age −0.0780∗∗∗
(0.00451)

−0.0780∗∗∗
(0.00451)

−0.109∗∗∗
(0.00513)

−0.109∗∗∗
(0.00513)

Child born in US 0.252∗∗∗
(0.0370)

0.252∗∗∗
(0.0370)

0.168∗∗∗
(0.0422)

0.168∗∗∗
(0.0422)

Race (white is excluded):

Black 0.327∗∗∗
(0.0439)

0.326∗∗∗
(0.0262)

0.387∗∗∗
(0.0279)

0.387∗∗∗
(0.0279)

Hispanic −0.0355
(0.0260)

−0.0341
(0.0260)

0.0524∗
(0.0289)

0.0561∗
(0.0289)

Multiracial 0.107∗∗∗
(0.0389)

0.107∗∗∗
(0.0389)

0.112∗∗
(0.0435)

0.114∗∗
(0.0435)

Other 0.120∗∗∗
(0.0398)

0.121∗∗∗
(0.0398)

0.0934∗∗
(0.0451)

0.0943∗∗
(0.0451)

Maternal education (less than high school is excluded):

High school 0.216∗∗∗
(0.0384)

0.216∗∗∗
(0.0384)

0.170∗∗∗
(0.0419)

0.170∗∗∗
(0.0419)

More than high school 0.0538
(0.0378)

0.0542
(0.0378)

0.0000172
(0.0415)

0.000542
(0.0415)

Household income (income above 400% poverty line is excluded):

Household income falls below poverty line 0.129∗∗∗
(0.0354)

0.128∗∗∗
(0.0354)

0.179∗∗∗
(0.0389)

0.177∗∗∗
(0.0389)

Household income is between 100% and 133% of poverty line 0.158∗∗∗
(0.0388)

0.157∗∗∗
(0.0389)

0.159∗∗∗
(0.0429)

0.157∗∗∗
(0.0429)

Household income is between 133% and 150% of poverty line 0.219∗∗∗
(0.0477)

0.218∗∗∗
(0.0477)

0.199∗∗∗
(0.0524)

0.198∗∗∗
(0.0524)

Household income is between 150% and 185% of poverty line 0.0930∗∗∗
(0.0358)

0.0927∗∗
(0.0358)

0.0639
(0.0405)

0.0629
(0.0405)

Household income is between 185% and 200% of poverty line 0.156∗∗∗
(0.0438)

0.155∗∗∗
(0.0438)

0.177∗∗∗
(0.0487)

0.175∗∗∗
(0.0487)

Household income is between 200% and 300% of poverty line 0.115∗∗∗
(0.0232)

0.115∗∗∗
(0.0232)

0.134∗∗∗
(0.0265)

0.132∗∗∗
(0.0265)

Household income is between 300% and 400% of poverty line 0.0531∗∗
(0.0237)

0.0528∗∗
(0.0237)

0.0518∗
(0.0276)

0.0510∗
(0.0276

MSA −0.0509∗∗∗
(0.0164)

−0.0518∗∗∗
(0.0164)

−0.0521∗∗∗
(0.0186)

−0.0515∗∗∗
(0.0186)

Region (South is excluded):

West −0.115∗∗∗
(0.0243)

−0.129∗∗∗
(0.0228)

−0.139∗∗∗
(0.0275)

−0.158∗∗∗
(0.0259)

Northeast −0.0374
(0.0282)

−0.0460∗
(0.0278)

−0.0592∗
(0.0316)

−0.0679∗∗
(0.0312)

Midwest −0.0526∗∗
(0.0237)

−0.0595∗∗
(0.0230)

−0.0624∗∗
(0.0266)

−0.0710∗∗
(0.0259)
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Table 4: Continued.

At risk Overweight
(1) (2) (3) (4)

Father exercises regularly −0.0578∗∗∗
(0.0161)

−0.0582∗∗∗
(0.0161)

−0.0462∗∗
(0.0183)

−0.0466∗∗
(0.0183)

Mother exercises regularly 0.0332
(0.0491)

0.0333
(0.0491)

0.0544
(0.0537)

0.0550
(0.0537)

Lunch program participation 0.0519∗∗
(0.0259)

0.0525∗∗
(0.0259)

0.0917∗∗∗
(0.0285)

0.0923∗∗∗
(0.0285)

Per capita income −0.00301
(0.00189)

−0.00302
(0.00189)

−0.00217
(0.00211)

−0.00255
(0.0021)

Number of observations 28603 28603 28603 28603
Chi-squared 1247 1244 1402 1398
Notes: standard errors are in parentheses; ∗indicates significance at 𝑃 < 0.1 level, ∗∗indicates significance at 𝑃 < 0.05 level, and ∗∗∗indicates significance at
𝑃 < 0.01 level.

results separately for children in grades 3 through 8 (columns
labeled 1 and 2) and those in high school (columns labeled
3 and 4). Columns 1 and 3 use Quality Counts index while
columns 2 and 4 use Carnoy-Loeb index. First, we find that
accountability pressures significantly reduce physical activity
levels for high school children. We did not find any effect
on children in grades 3 through 8. In all regressions, we
find that PE requirements are not significant determinants
of general physical activity levels in high school. This result
is consistent with findings in the previous literature that
show that PE laws increase in-school exercise but do not
increase general PA levels for high school students [24].
For children in grades 3 through 8 PE mandates tend to
increase days of vigorous exercise. Although coefficients are
only significant at the 10% level, the magnitude is higher than
for other policy variables. At the same time, for high school
children whose PA levels are most affected by accountability
pressures, PE mandates are actually effective at promoting
PA. As accountability pressures increase, for students living
in states that passed PE mandates, PA levels are significantly
higher relative to children who live in the states without such
mandates.Thus, our results show that state PEmandates may
be more important than the previous literature that seems to
indicate at promoting general PA levels.

We next test whether accountability pressures translate
into higher probability of a child falling into at risk of over-
weight and overweight categories. Table 4 through Table 6
presents results separately for children at risk of overweight
(columns labeled 1 and 2) and overweight (columns labeled
3 and 4). Columns 1 and 3 use Quality Counts index while
columns 2 and 4 use Carnoy-Loeb index. Table 4 shows that
for children in grades 3 through 8 accountability pressures
have a positive and statistically significant effect on both at
risk of overweight and overweight probabilities and this result
holds for bothmeasures of accountability pressures.However,
this significant effect of accountability pressures for children
in grades 3 through 8 goes away once we control for physical
activity levels. At the high school level (Table 5), we only find
significant effect on the probability of being overweight. For
both grades 3 through 8 and high school we find no effect of
PE mandates on overweight measures.

Our IV results in Table 6 show that for high school
children accountability pressures significantly increase prob-
ability of being overweight but not probability of being at risk
of overweight even after we controlled for individual PA lev-
els.This result holds for both of our measures of accountabil-
ity pressures. For example, an addition of one school account-
ability law (that increases our quality counts index by 1)
increases probability of a child being overweight by 4 per-
centage points. An increase in Carnoy and Loeb (2002) [1]
index by 1 translates into a 2 percentage point increase
in probability of being overweight. We find no significant
impact of school accountability laws on children in grades 3
through 8 after state characteristics such as state obesity rate
are taken into account (results are omitted). It is important to
note that accountability indexes are positive and significant
determinants of overweight status even after we control
for physical activity levels. Thus, accountability pressures
decrease physical activity levels and may affect overweight
through other pathways such as vending contracts that pro-
vide unhealthy food options in public schools.

It is important to note that different state accountability
laws (assistance, rewards, and sanctions) may not be equally
important. Thus, in addition to using the indexes we entered
all three laws separately and found that our results of the
effect of accountability pressures are driven by rewards and
assistance while sanctions were not significant in all models.
This result may be true since in 2003 many states that passed
sanctions rarely enforced them. Since all states phased in
NCLB requirements by 2003, we may see sanctions playing
a greater role since NCLBmandates implementation of sanc-
tions to all schools identified as “in need of improvement”.

Other significant variables include child characteristics:
males are more likely to be at risk of overweight than
female students but exercisemore as well. African-Americans
and US-born children are more likely to be at risk for
overweight and overweight than whites and foreign-born
children, respectively. It is important to note that family’s
preferences for healthy living (as captured by maternal and
paternal exercise) are more important in increasing PA and
decreasing obesity than school and state laws. Also, children
from lower income households tend to exercise less and



10 Education Research International

Table 5: Empirical results: effect of accountability pressures on overweight levels, high school.

At risk Overweight
(1) (2) (3) (4)

Quality Counts index 0.00726
(0.0122) — 0.0301∗∗

(0.0149) —

Carnoy-Loeb index — 0.00737
(0.00805) — 0.0161∗

(0.0982)

PE mandate −0.00493
(0.0183)

0.00303
(0.0159)

−0.0149
(0.0231)

0.0109
(0.0201)

Accountability index ∗ (PE mandate) 0.00401
(0.0102) — 0.00390

(0.0127) —

Carnoy-Loeb index ∗ (PE mandate) — −0.000379
(0.00494) — −0.00221

(0.00615)
Gender (female is excluded):

Male 0.306∗∗∗
(0.0188)

0.306∗∗∗
(0.0188)

0.394∗∗∗
(0.0235)

0.394∗∗∗
(0.0235)

Child’s age −0.0681∗∗∗
(0.00840)

−0.0680∗∗∗
(0.00840)

−0.0392∗∗∗
(0.0103)

−0.0392∗∗∗
(0.0103)

Child born in US 0.154∗∗∗
(0.0431)

0.154∗∗∗
(0.0431)

0.0949∗
(0.0527)

0.0941∗
(0.0527)

Race (white is excluded):

Black 0.287∗∗∗
(0.0322)

0.286∗∗∗
(0.0323)

0.234∗∗∗
(0.0378)

0.232∗∗∗
(0.0378)

Hispanic 0.0858∗∗
(0.0346)

0.0854∗∗
(0.0347)

0.0109
(0.0426)

0.0113
(0.0426)

Multiracial 0.0641
(0.0512)

0.0638
(0.0512)

0.133∗∗
(0.0604)

0.135∗∗
(0.0604)

Other 0.114∗∗
(0.0485)

0.114∗∗
(0.0485)

0.0763
(0.0596)

0.0789
(0.0596)

Maternal education (less than high school is excluded):

High school 0.110∗∗
(0.0503)

0.110∗∗
(0.0503)

0.138
(0.0576)

0.137
(0.0576)

More than high school −0.0487
(0.0495)

−0.0489
(0.0495)

−0.180∗∗∗
(0.0569)

−0.180∗∗∗
(0.0569)

Household income (income above 400% poverty line is excluded):

Household income falls below poverty line 0.218∗∗∗
(0.0431)

0.218∗∗∗
(0.0431)

0.219∗∗∗
(0.0510)

0.218∗∗∗
(0.0510)

Household income is between 100% and 133% of poverty line 0.161∗∗∗
(0.0480)

0.161∗∗∗
(0.0480)

0.0943
(0.0583)

0.0924
(0.0583)

Household income is between 133% and 150% of poverty line 0.125∗∗
(0.0603)

0.125∗∗
(0.0603)

0.0637
(0.0734)

0.0637
(0.0734)

Household income is between 150% and 185% of poverty line 0.196∗∗∗
(0.0435)

0.196∗∗∗
(0.0435)

0.175∗∗∗
(0.0523)

0.174∗∗∗
(0.0523)

Household income is between 185% and 200% of poverty line 0.140∗∗∗
(0.0537)

0.141∗∗∗
(0.0537)

0.174∗∗∗
(0.0638)

0.174∗∗∗
(0.0638)

Household income is between 200% and 300% of poverty line 0.116∗∗∗
(0.0275)

0.116∗∗∗
(0.0275)

0.157∗∗∗
(0.0336)

0.157∗∗∗
(0.0336)

Household income is between 300% and 400% of poverty line 0.0887∗∗∗
(0.0279)

0.0889∗∗∗
(0.0279)

0.0686∗∗
(0.0351)

0.0688∗∗
(0.0351)

MSA −0.0592∗∗∗
(0.0203)

−0.0597∗∗∗
(0.0203)

−0.0666∗∗∗
(0.0248)

−0.0676∗∗∗
(0.0248)

Region (South is excluded):

West −0.146∗∗∗
(0.0299)

−0.149∗∗∗
(0.0283)

−0.148∗∗∗
(0.0369)

−0.169∗∗∗
(0.0360)

Northeast −0.0121
(0.0339)

−0.0151
(0.0332)

−0.0362
(0.0415)

−0.0478
(0.0408)

Midwest −0.0715∗∗
(0.0279)

−0.0722∗∗∗
(0.0269)

−0.0318
(0.0338)

−0.0435
(0.0325)
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Table 5: Continued.

At risk Overweight
(1) (2) (3) (4)

Father exercises regularly −0.0603∗∗∗
(0.0196)

−0.0603∗∗∗
(0.0198)

−0.0826∗∗
(0.0241)

−0.0828∗∗
(0.0240)

Mother exercises regularly 0.0336
(0.0556)

0.0336
(0.0556)

−0.0269
(0.0675)

−0.0266
(0.0675)

Lunch program participation 0.0982∗∗∗
(0.0328)

0.0988∗∗∗
(0.0328)

0.117∗∗∗
(0.0387)

0.118∗∗∗
(0.0387)

Per capita income −0.00499∗∗
(0.00235)

−0.00490∗∗
(0.00236)

−0.00516∗
(0.00289)

−0.00536∗
(0.00289)

Number of observations 22415 22415 22415 22415
Chi-squared 855 855 710 708
Notes: standard errors are in parentheses; ∗indicates significance at 𝑃 < 0.1 level, ∗∗indicates significance at 𝑃 < 0.05 level, and ∗∗∗indicates significance at
𝑃 < 0.01 level.

have higher overweight levels. Regional differences are also
important: children who live in theWest andMidwest are less
likely to be overweight.

3.1. Sensitivity Analyses and Falsification Tests. Since state
accountability laws may be less effective for Title I schools,
we run our model for children above the poverty line. We
find that the coefficient on accountability pressures does not
change much in magnitude and statistical significance and
has the same effect on PA levels for children above 100% of
poverty line and above 133% of poverty line. However, we do
find that accountability pressures have a greater effect on
overweight measures for children above 100% and 133%
of poverty line. For example in Table 4 our quality counts
index has a significant positive effect at the 10% level on the
probability of overweight (with coefficient of 0.0298). When
we rerun the same model for children above 100% of poverty
line, the coefficient increases in significance and is equal to
0.0361 and is significant at the 5% level (st. error = 0.0160).
We see the same trend for a sample of children above 133% of
poverty line.Thus, accountability pressures are significant for
all children but have a greater effect on overweight levels for
non-Title I school children.

The main threat to validity of our empirical model is that
states with PE mandates may also have greater prevalence
of obesity. We perform several falsification tests to rule-out
this possibility. First we found that in our data reports of
“father exercises regularly” and “mother exercises regularly”
are uncorrelated with state PE mandates. At the middle
school level, correlation between PE mandates and paternal
regular exercise report is 0.0059 and correlation between PE
mandates and maternal regular exercise report is 0.0044. At
the high school level, same correlations are 0.0001 and 0.0076,
respectively. Regression analysis shows that our variables of
regular exercise by parents are not significant predictors of
state PEmandates. In addition, we examined the relationship
between state obesity rates of US adults (as reported by the
CDC) and PE mandates and found no significant relation-
ship.

Finally, we rerun our model for a sample of private
school children who are not affected by accountability laws

and PE mandates. Congressional mandated “Condition of
Education” report shows that private school enrollment is
relatively small in the United States (only 6.1 million students
in 2001) and is falling over time. About 80 percent of private
schools are religious and school population is 73 percent
white (versus 55 percent in public schools). As expected, we
found no effect of accountability indexes and PE mandates
on PA or overweight status of private school children for all
grades.This increases our confidence that ourmodel captures
the effect of school laws rather than unobservable state
characteristics.

4. Implications for School Health

Our paper sheds some light on the effect of school account-
ability pressures on PA levels in states with and without
PE mandates. School accountability pressures tend to have
a negative and significant effect on PA levels among high
school children and increase probability of a child falling into
overweight category. Thus, concerns that increased pressures
for school performance are associated with increased over-
weight levels are justified. This effect is mitigated by state
PE mandates. Although PE mandates by themselves do not
have a significant effect on general PA levels at the high
school level they do increase PA levels in the states with
higher school accountability pressures. We also find that PE
mandates are more effective at promoting PA for students in
grades 3 through 8.

School accountability pressures are not unique to the
United States. Leithwood et al. (1999) document school
and student accountability pressures in Scotland, Ontario
(Canada),The Netherlands, Norway, New Zeeland, Hungary,
Germany, and Switzerland [31]. With increasing pressure on
schools to prove children achieve academic success combined
with publicly available school grade reports, PE and active
recess diminish across countries [32, 33]. This trend is
unfortunate since the literature review studies do show a
positive relationship between PA and academic success [32].

An important limitation of this study is that we only use
state level laws. Both PE mandates and school accountability
laws may exist on a school district level but are not taken
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Table 6: Empirical results: effect of accountability pressures on overweight levels among high school children, IV estimates.

At risk of being overweight Overweight
(1) (2) (3) (4)

Quality Counts index 0.0127
(0.0113) — 0.0409∗∗

(0.0143) —

Carnoy-Loeb index — 0.00756
(0.00677) — 0.0221∗∗

(0.00873)

PA: days of vigorous exercise per week −0.0440
(0.141)

−0.0849
(0.146)

−0.311∗
(0.183)

−0.309∗
(0.189)

Gender (female is excluded):

Male 0.166∗
(0.0986) 0.189∗ (0.104) 0.165

(0.125)
0.155
(0.134)

Child’s age −0.0282
(0.0284)

−0.0347
(0.0299)

0.0258
(0.0359)

0.0287
(0.0386)

Child born in US 0.135∗∗∗
(0.0498)

0.139∗∗
(0.0497)

0.0626
(0.0631)

0.0598
(0.0642)

Race (white is excluded):

Black 0.271∗∗∗
(0.0381)

0.274∗∗∗
(0.0382)

0.195∗∗∗
(0.0470)

0.191∗∗∗
(0.0481)

Hispanic 0.121∗∗∗
(0.0413)

0.117∗∗∗
(0.0415)

0.0631
(0.0524)

0.0668
(0.0536)

Multiracial 0.0299
(0.0578)

0.0345
(0.0574)

0.0962
(0.0711)

0.0961
(0.0720)

Other −0.109∗∗
(0.0524)

0.111∗∗
(0.0517)

0.0743
(0.0665)

0.0755
(0.0670)

Maternal education (less than high school is excluded):

High school 0.0905
(0.0563)

0.0936∗
(0.0557)

−0.213
(0.0678)

−0.0227
(0.0686)

More than high school −0.0938
(0.0626)

−0.0861
(0.0630)

−0.261∗∗∗
(0.0765)

−0.265∗∗∗
(0.0786)

Household income (income above 400% poverty line is excluded):

Household income falls below poverty line 0.237∗∗∗
(0.0474)

235∗∗∗
(0.0469)

0.257∗∗∗
(0.0585)

0.257∗∗∗
(0.0591)

Household income is between 100% and 133% of poverty line 0.166∗∗∗
(0.0519)

0.165∗∗∗
(0.0511)

0.103
(0.0654)

0.10
(0.0658)

Household income is between 133% and 150% of poverty line 0.147∗∗
(0.0662)

0.143∗∗
(0.0655)

0.107
(0.0835)

0.107
(0.0843)

Household income is between 150% and 185% of poverty line 0.232∗∗∗
(0.0508)

0.227∗∗∗
(0.0506)

0.238∗∗∗
(0.0635)

0.239∗∗∗
(0.0646)

Household income is between 185% and 200% of poverty line 0.140 (0.0577) 0.140∗∗
(0.0570)

0.172∗∗
(0.0717)

0.172∗∗
(0.0721)

Household income is between 200% and 300% of poverty line 0.103∗∗∗
(0.0314)

0.129∗∗∗
(0.0312)

0.182∗∗∗
(0.0455)

0.182∗∗
(0.0403)

Household income is between 300% and 400% of poverty line 0.136∗∗∗
(0.0314)

0.100∗∗∗
(0.0312)

0.917∗∗
(0.0406)

0.925∗∗
(0.0411

Lunch program participation 0.0882∗∗
(0.0364)

0.0908∗∗
(0.0360)

0.997∗∗
(0.0449)

0.101∗∗
(0.0453)

MSA −0.0411∗
(0.0236)

−0.0439∗
(0.0238)

−0.0432
(0.0299)

−0.0416
(0.0307)

Region (South is excluded):

West −0.170∗∗∗
(0.0345)

−0.173∗∗∗
(0.0339)

−0.193∗∗∗
(0.0438)

−0.218∗∗∗
(0.0440)

Northeast −0.0122
(0.0364)

−0.0161
(0.0352)

−0.0432
(0.0463)

−0.0568
(0.0457)

Midwest −0.0037∗∗∗
(0.0322)

−0.0932∗∗∗
(0.0322)

−0.0741∗
(0.0403)

−0.0902∗∗
(0.0411)
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Table 6: Continued.

At risk of being overweight Overweight
(1) (2) (3) (4)

Father exercises regularly −0.135∗∗∗
(0.0520)

−0.124∗∗
(0.0546)

−0.199∗∗∗
(0.0658)

−0.205∗∗∗
(0.0704)

Mother exercises regularly −0.0597
(0.0798)

−0.0470
(0.0813)

−0.178∗
(0.101)

−0.183∗
(0.0971)

Childhood obesity rate in state 0.0174∗∗
(0.00789)

0.0175∗∗
(0.00736)

0.0474∗∗∗
(0.0102)

0.0453∗∗∗
(0.00948)

Per capita income −0.00186
(0.00264)

−0.00438∗
(0.00251)

−0.00442
(0.00323)

−0.00458
(0.00325)

Number of observations 22415 22415 22415 22415
Wald Chi-squared 756 45.34 52.27 51.99
Notes: standard errors are in parentheses; ∗indicates significance at 𝑃 < 0.1 level, ∗∗indicates significance at 𝑃 < 0.05 level, and ∗∗∗indicates significance at
𝑃 < 0.01 level.

into account in this study. Also, we are unable to distinguish
between time spent by children exercising in school and
outside of school. Our model only captures the effect on the
total time spent on vigorous exercise. More research is nec-
essary to determine the effect of NCLB policies on children’s
physical activity levels while in school, nutrition, and other
health outcomes.

While school administrators struggle to comply with
NCLB provisions and to meet the AYP to avoid harsh
consequences, this could occur at the expense of students’
physical health. As schools and students reallocate resources
to improve academic achievement, health improvement poli-
cies such as PE mandates can be effective at promoting PA
and healthier weight. Promotion of physical activity has long
been an important component of American school system
and should not be left behind in the high stakes testing
environment.
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