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ABSTRACT 
 
 
School-based body mass index (BMI) screenings seek can improve parents’ recall about 

their child’s weight, increase concern about excess weight, and correct parents’ 

misperceptions to help them make informed decisions about their child’s health. 

However, schools have questioned parents’ understanding of and attitudes about BMI, 

and have expressed concern about parents’ reactions to BMI reports. Using a sample of 

school nurses (n=7) and parents/guardians (n=125) from the School District of 

Philadelphia (SDP), this research addressed these concerns by clarifying: 1) 

parents’/guardians’ perceptions and knowledge about BMI; 2) the challenges schools face 

in communicating with parents/guardians; and 3) the messages that can be communicated 

to parents/guardians to help them understand their child’s BMI-for-age category and why 

their child’s BMI is measured in his/her school. The research used framing theory and 

perceptual mapping methods to study and improve communication about BMI to 

parents/guardians in the School District. The four-phase study design incorporated 

qualitative (focus groups and semi-structured in-depth interviews) and quantitative 

(cross-sectional survey) methods to assist in the development of an evidence-informed 

BMI report card template for the SDP. Messages were constructed to meet the needs of 

four distinct groups of parents/guardians that emerged from the factor and cluster 

analyses – “Passive Parents,” “Neutral Parents,” “Confident Advocates” and “Active 

Worriers.” Although each cluster of parents/guardians had their own unique perceptions 

and varying degrees of assuredness and confidence related to BMI concepts, the majority 

of parents/guardians in this study shared common favorable perceptions about BMI 

measures, school-based screening programs and BMI report cards. 
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CHAPTER 1: INTRODUCTION 
 
 

 It has been well established that pediatric overweight and obesity continue to rise 

at staggering rates in the United States; the current prevalence of pediatric obesity is 

estimated to be more than three times the target prevalence of 5% set in Healthy People 

2010 (Food and Drug Administration & National Institutes of Health, 2000a), based on 

the weight-for-height ratio of body mass index (BMI) with respect to a child’s gender and 

age. Plotted on gender-specific growth charts, the BMI-for-age measurement generates a 

percentile value to classify a child’s growth pattern as being underweight, healthy weight, 

overweight, or obese (see Table 1) (Centers for Disease Control and Prevention, 2009a). 

 
In light of the multi-factorial etiology and consequences of obesity, as well as the 

federal government’s calls for reducing the burden of pediatric obesity, increased efforts 

have been made by states and school districts to incorporate practices that are aimed at its 

prevention. One such practice, school-based BMI screening and the letters sent home, 

often referred to as BMI “report cards,” seeks to increase awareness about pediatric 

obesity, improve parents’ recall about their child’s weight status, heighten concern about 

excess weight, and correct misperceptions so that parents can make informed decisions to 

protect their children from potential health risks (Chomitz, Collins, Kim, Kramer, & 

Table 1 
Children’s BMI Classification 
Weight Status Category Percentile Range 
Underweight <5th percentile 
Normal/Healthy Weight 5th percentile to less than 85th percentile 
Overweight 85th percentile to less than 95th percentile 
Obese Equal or greater to the 95th percentile 
Note. Prior to the 2008 NHANES, the CDC used the term “At Risk for Overweight” to refer 
to children and adolescents who are overweight, and “Overweight,” to refer to those who are 
obese. This should be noted when assessing prevalence rates published in earlier research.  
Source. (Centers for Disease Control and Prevention, 2009b) 
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McGowan, 2003; Denehy, 2004; Evans & Sonneville, 2009; Krukowski & West, 2009; 

Lampard, Byrne, Zubrick, & Davis, 2008). However, parents’ abilities to participate in 

their child’s prevention of, or recovery from, early weight problems are contingent upon 

many factors, primarily that: 1) parents accurately recognize their child’s weight status, 

and 2) parents understand that excess child weight is unhealthy or may have negative 

physical and psychosocial health consequences. Without appropriate recognition of a 

child’s weight status and the potential related health issues, no intervention can 

effectively assist a parent or child in making informed decisions regarding weight-related 

healthy behavior changes.  

 Current research about parental perceptions of their child’s weight status 

demonstrates a need to improve understanding and communication about the BMI-for-

age categories and pediatric overweight and obesity to parents (Chomitz et al., 2003; 

West et al., 2008). Better school-to-parent health communication in this area can inform 

improved decision making for parents and positively influence pediatric overweight and 

obesity. However, before communication can be improved, research must first explore 

what perceptions parents already have about pediatric overweight and obesity, what BMI 

measurements mean, and the utility of the BMI report cards. Simultaneously, research 

should also explore how the school nurses who are responsible for communicating to 

parents and guardians about a student’s BMI feel about this role, and how it may or may 

not influence a parent’s perceptions and decision making.  Understanding these 

perceptions is valuable for informing researchers and public health organizations about 

the facilitators and barriers that influence this communication process.   
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Purpose of the Study 
 

 The main purpose of the research was to learn parents’ and guardians’ perceptions 

of BMI and BMI-for-age, school-based BMI screening programs, and BMI report cards, 

and to develop evidence informed messages based on framing theory and perceptual 

mapping methods. The study was designed to promote better communication with parents 

and guardians of students in the School District of Philadelphia (SDP) about their child’s 

BMI via the Pennsylvania Growth Screening Program (PAGSP), which is the school-

based BMI screening program in the Commonwealth of Pennsylvania. Written into the 

school codes in 2004, and directed for the state by the Pennsylvania Advocates for 

Nutrition and Activity (PANA), the PAGSP requires that all Pennsylvania schools screen 

for BMI from kindergarten through grade 12 (Trapani, 2006).  

The specific aims of this study focused on assessing the perceptions of the 

parents/guardians, as well as the effectiveness of the PAGSP and the BMI report cards, in 

order to improve understanding of how parents’ knowledge and possible decisional 

conflict about their child’s weight status are influenced by the BMI report cards that are 

used for the PAGSP.  The specific aims for this study were: 

Specific Aim 1:  Assess parents’/guardians’ perceptions of BMI, the 
Pennsylvania Growth Screening Program, and BMI report cards, as well as the 
usefulness of BMI report cards for school-to-parent communication about their 
students’ weight status. 

Specific Aim 2:  Develop a message template (a BMI report card) that is 
informed by the perceptual maps created from survey data from parents/guardians 
and interview data from school nurses in the School District of Philadelphia. 

These aims were carried out using framing theory to inform the study’s design and 

perceptual mapping and message vector design methods to provide specific targeted 

messages (see chapter 2 for details about framing theory and perceptual mapping 
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methods). In accord with the aims for this research, this study posed the following 

research questions: 

RQ1: What are parents’/guardians’ perceptions of BMI, BMI-for-age, and 
school-based BMI screening programs? 
 
RQ2: What are parents’/guardians’ perceptions of the BMI report cards that 
schools use for communicating with them about students’ BMI-for-age weight 
status category? 
 
RQ3: Can framing theory and perceptual mapping messages provide the 
necessary means for developing an improved evidence-based template for a BMI 
report card? 
 

The research questions for this study were framed to reflect the two specific aims of the 

research. A better understanding of these issues can, with the assistance of framing theory 

and perceptual mapping, lead to improved messages about students’ weight status that are 

tailored to better meet the needs and perceptions of parents/guardians and school nurses. 

Perceptual mapping technology produced graphic, three-dimensional models of 

participants’ perceptions, attitudes, and knowledge about pediatric overweight, BMI 

screening programs, and BMI report cards. Using vector message modeling, these 

“mental maps” were used to develop an evidence-informed school-to-parent 

communication template that will be presented to the School District of Philadelphia via 

the School Nursing Coordinator and to the Commonwealth of Pennsylvania through 

PANA.  It is hoped that the new BMI report card message template can be used in the 

future to improve school-to-parent communication about these issues to inform parents’ 

decision making regarding screening and treatment for pediatric overweight and obesity.   
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Background on Pediatric Overweight and Obesity 

Epidemiology, Consequences and Costs, and Etiology 

Epidemiology  

According to the most recent National Health and Nutrition Examination Survey 

(NHANES), the national prevalence of pediatric obesity for children aged 6 –11 years 

and 12–19 years is 19.6% and 18.1% respectively (Centers for Disease Control and 

Prevention, 2010a), having tripled since 1980 (Ogden, Carroll, Curtin, Lamb, & Flegal, 

2010). Additional state-level data suggest that these figures may be a conservative 

estimate, with rates of overweight and obese children in some U.S. locales exceeding 

40% (Kubik, Fulkerson, Story, & Rieland, 2006). And while the target prevalence for 

pediatric obesity in Healthy People 2010 aimed to reduce the burden to just 5% of the 

child/adolescent population (Food and Drug Administration & National Institutes of 

Health, 2000a), this target was significantly changed for Healthy People 2020 – to 14.6% 

(U.S. Department of Health and Human Services, 2010b). Furthermore, the health 

epidemic disproportionally affects different racial/ethnic groups; rates of obesity and 

overweight are 17.0% and 32.5%, respectively, for Non-Hispanic White children in the 

U.S., compared with 23.4% and 43.0% of Mexican American children, 22.3% and 38.7% 

of Non-Hispanic Black children, and 23.2% and 41.8% of Hispanic children (Ogden et 

al., 2010). 

 Despite the attention paid to the rapid growth of the U.S. overweight population, 

the United States is not the only country suffering from this health problem. Given the 

complications of excess weight, it has been predicted that obesity will soon overtake 

smoking as the leading cause of preventable deaths in all Western countries (Allison, 
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Fontaine, Manson, Stevens, & VanItallie, 1999; Skidmore & Yarnell, 2004). The World 

Health Organization (WHO) has continued to raise its level of attention to the problem 

since the late 1990s and 2000 (World Health Organization, 2000), coining the term 

“globesity” in 2001 to aptly discuss the prevalence of the worldwide health epidemic 

(Quinion, 2002). One year later, the WHO ranked obesity as one of the top ten health 

risks worldwide (Eberwine, 2002).  

 
Consequences and Costs  

As the prevalence of overweight and obesity increases in the United States and 

across the globe, so do the costs associated with the health epidemic. Obesity is costly – 

physically, mentally, emotionally, and economically. At the micro-level, these costs 

involve individual diseases and discrimination. At the macro-level, overweight and 

obesity affect the health care system, insurance companies, and national profit and 

medical budgets. 

Health consequences of overweight and obesity. 

The physical and clinical impacts of overweight and obesity are substantial. 

According to the U.S. Department of Health and Human Services (DHHS), 400,000 

deaths in the U.S. are associated with overweight and obesity each year (Snider Jr. & 

U.S. Department of Health and Human Services, 2004); 300,000 of those are from 

obesity alone (Office of the Surgeon General, 2007). Table 2 displays some of the 

common medical complications from having a BMI of 25 and above (U.S. Department of 

Health and Human Services, Public Health Service, & Office of the Surgeon General, 

2006). 
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 These kinds of complications are not just adult-specific; short- and long-term 

consequences of pediatric overweight (see Table 3) make it a risk factor for reduced 

health-related quality of life across the lifespan. For example, overweight children have a 

70% chance of becoming overweight adults; this increases to 80% if one or both parents 

are overweight or obese (U.S. Department of Health and Human Services et al., 2006). 

And since overweight in youth is predictive of deleterious physical and psychosocial 

consequences and higher all-cause mortality in adulthood (Serdula, Ivery, Coates, & et 

al., 1993; Wright, Parker, Lamont, & et al., 2001), significant focus has been paid to the 

long-term effects of overweight in children. Yet the volumes of research that focus on the 

immediate effects of pediatric overweight should not be overlooked. For example, in a 

population-based sample of 5- to 17-year-olds, 70% of obese children had at least one 

cardiovascular disease (CVD) risk factor, such as high cholesterol, high blood pressure, 

and abnormal glucose levels; 39% of children had two or more CVD risk factors 

(Freedman, Mei, Srinivasan, Berenson, & W.H., 2007). Nationwide, an estimated 27% of 

Table 2 
Complications of Overweight and Obesity 
Premature death Heart disease Decreased physical endurance 
High blood pressure Asthma Diabetes (particularly type 2) 
High cholesterol Arthritis Irregular menstrual cycles 
Limited mobility Incontinence Gall bladder disease 
Sleep Apnea Depression 

 
Increased surgical risk 

Pregnancy Complications: Increased risk of death for the baby and the mother, Gestational diabetes, 
Labor and delivery problems, Higher rates of Cesarean section delivery, Increased risk of birth defects, 
Infertility in pre-menopausal women 
Cancers:  Endometrial, Colon, Gall Bladder, Prostate, Kidney, and post-menopausal Breast Cancer 
Note. This is not a comprehensive list. 
Source. (U.S. Department of Health and Human Services et al., 2006) 
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U.S. children ages 5 to 10 already have one or more risk factors for heart disease 

(Freedman et al., 2007). 

 In addition, type 2 diabetes in youth has reached epidemic levels, with 

approximately 45% of newly diagnosed cases occurring in children and young adults 

(Kaufman, 2002). Formerly referred to as “adult-onset” diabetes, the condition now 

affects such a large number of children and adolescents that the term “adult-onset” no 

longer fits the current state of medicine in the United States. Based on current trends, 

projections are that 1 in 3 children born in the U.S. in the year 2000 will develop type 2 

diabetes (Narayan, Boyle, Thompson, Sorensen, & Williamson, 2006). 

Table 3 
Complications of Pediatric Overweight and Obesity 
Poor self-esteem Hypertension Dislipidemia Gastrointestinal problems Hernia 
Exercise 
intolerance Proteinuria Chronic 

inflammation 
Slipped capital femoral 
epiphysis DVT/PE 

Stress incontinence Fatty liver Type 2 diabetes Left ventricular hypertrophy Asthma 
Endothelial 
dysfunction Gallstones Reduced 

quality of life 
Polycystic ovarian syndrome 
(girls) 

Sleep 
apnea 

Steatohepatitis Blount disease Irregular 
menstruation Early sexual maturity (girls) Flat feet 

Pseudotumor 
cerebri 
 
 

Atherosclerosis Hypogonadism 
(boys) 

Delayed sexual maturity 
(boys) Depression 

Increased risk for: Cirrhosis, Colon cancer, Degenerative joint disease, Stroke, Coronary disease, 
GYN malignancy 

Note. These consequences may be observed in early childhood and adolescence, and may continue through 
adulthood.    This is not a comprehensive list. 
Sources. (Dietz, 1998; Ebbeling, Pawlak, & Ludwig, 2002; Must & Strauss, 1999) 

 
 

Psycho-social consequences of overweight and obesity. 

Additional consequences of pediatric overweight and obesity are experienced as a 

result of social discrimination (U.S. Department of Health and Human Services et al., 

2006). According to Wang et al. (2004), discrimination toward overweight individuals is 

not only accepted, but also encouraged. Unlike other stigmas, which allow minorities to 
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stick together and feel a positive association with a marginalized group, overweight 

people do not want to be part of a group. Instead, they hold negative attitudes about their 

own weight and even others who share the same problem (Wang, Brownell, & Wadden, 

2004), resulting in isolation and more negative psycho-social effects.  

 Thus, the effects of being an overweight child or adolescent are highly personal and 

may be long lasting if social support is unavailable (Xie et al., 2005). Psychosocial 

complications, such as reduced self-esteem and depression (U.S. Department of Health 

and Human Services et al., 2006), lower health-related quality of life (Hughes, Farewell, 

Harris, & Reilly, 2007), and hindered academic performance due to weight-related 

bullying and teasing (Datar & Sturm, 2006), have been noted for overweight children as 

early as pre-school and elementary school (Cramer & Steinwert, 1998). Among youth, 

vulnerability to weight bias increases with body weight, with an average of 60% of the 

heaviest youth reporting victimization and approximately one-third of overweight boys 

and girls reporting being teased at school (Eisenberg, Neumark-Sztainer, & Story, 2003; 

Griffiths, Wolke, Page, Horwood, & ALSPAC Study Team, 2006; Janssen, Craig, Boyce, 

& Pickett, 2004; Neumark-Sztainer et al., 2002; Storch et al., 2007). 

In a study that followed boys and girls from kindergarten through third grade, 

researchers found that young girls who gained weight during that time had lower test 

scores, more external behavioral problems, and lower teacher ratings of socio-behavioral 

development and approaches to learning than normal weight girls did. Those who were 

always overweight internalized their behavioral problems (Datar & Sturm, 2006). Boys 

who became overweight had fewer external behavioral problems but higher rates of 

absenteeism throughout the years of the study (Datar & Sturm, 2006). Other studies have 
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also supported the correlation between poor nutrition and activity with higher rates of 

absenteeism in both boys and girls; this has been linked to the additional physical, 

psychological, and social problems that accompany childhood overweight (Action for 

Healthy Kids, 2004).  

Economic costs of obesity. 

In addition to the physical, mental, and emotional costs associated with 

overweight and obesity, the economic costs are also significant. These costs can be both 

direct and indirect (Friedman & Fanning, 2004). “Direct medical costs include 

preventive, diagnostic, and treatment services. Indirect costs are related to morbidity (i.e., 

the value of income lost from decreased productivity, restricted activity, absenteeism, and 

bed days) and mortality costs (i.e., the value of future income lost by premature death)” 

(Friedman & Fanning, 2004, p. S-4).  In relation to overweight and obesity, both direct 

and indirect costs have steadily risen in recent years, accounting for 6% to 10% of U.S. 

health care spending; the epidemic has cost other Western countries 2% to 3.5% (Yale 

Rudd Center For Food Policy & Obesity, 2011). In 2006, obesity-related costs accounted 

for $147 billion (2008 dollars). Much of this spending came from the higher expense of 

medical costs for obese patients; medical costs were $1,429 (or 42%) higher for obese 

than normal weight persons (Centers for Disease Control and Prevention, 2010a). 

According to an economic report prepared for the DHHS, “The sustained increase in U.S. 

health spending over the previous four and half decades is likely to continue, and total 

spending on health is projected to reach $4 trillion, 20% of GDP, by 2015” (Sood, Ghosh, 

& Escarse, 2007).  



11 
 

Specific costs from pediatric obesity are also increasing, as obese children and 

adolescents are two to three times more likely to be hospitalized than healthy weight 

children (Marder & Chang, 2006). As a result, these youth are three times more 

expensive for the health care system than the average insured child. National costs for 

pediatric obesity overall have been estimated at approximately $11 billion for children 

with private insurance and $3 billion for those with Medicaid (Marder & Chang, 2006). 

For annual hospital costs, specifically, treatment expenses for obesity-related diseases in 

children nearly doubled from 1999 to 2005, from $125.9 million to $237.6 million (in 

2005 dollars) (Trasande, Liu, Fryer, & Weitzman, 2009). According to economist David 

Chenoweth, these rates will continue to increase. He has noted that for every child who 

remains physically active into adulthood, an additional $618 per year cost will be added 

to the nation’s health care expenses (Pennsylvania Advocates for Nutrition and Activity 

& The Food Trust, 2006).  

 Additionally, schools suffer financial loss from the pediatric obesity epidemic. A 

report released by the School Nutrition Association (SNA) in 2004 indicated that the 

average American school district is losing $95,000 to $160,000 in lost staff time as a 

result of students needing more academic assistance from their teachers because of their 

poor concentration, lower test scores, and increased absenteeism from poor nutrition and 

activity levels (Business Wire, 2004). Furthermore, resources needed to oversee the 

administration of prescription drugs for treating physical and emotional problems caused 

by weight problems is an additional hidden cost for many of today’s schools (Action for 

Healthy Kids, 2004). 
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The increased rates of absenteeism that accompany pediatric obesity also cause 

school districts to lose money; a single day of absence costs $9 to $20 per student (Action 

for Healthy Kids, 2004). According to Action for Healthy Kids (2004): 

Using an estimate of the rate of absenteeism among overweight students, 
combined with an average prevalence of overweight students, the extrapolation 
shows a potential state loss of $95,000 per year in an average-sized school district 
in Texas, and $160,000 per year in an average-sized California school district. 
The loss in large cities is likely to be much higher; for example, New York City 
could lose about $28 million each year, while Chicago could forfeit an estimated 
$9 million and Los Angeles an estimated $15 million (p. 5).  

 
Although data have not measured what percentage of absenteeism is directly attributed to 

weight problems, poor nutrition, or activity (Action for Healthy Kids, 2004), the many 

health problems associated with overweight and obesity offer convincing evidence that 

poor nutrition and activity levels could directly or indirectly affect school funds.  

 
Etiology 

 
Although data detailing the consequences of pediatric overweight are clear, its 

etiology is complex and often influenced by a myriad of genetic, behavioral, and 

environmental factors (see Table 4). “The Big Two,” is a phrase that researchers use to 

Table 4 
Factors Contributing to Overweight in Youth 
Biological Factors Environmental Factors Behavioral Factors 
Endocrine problems Neighborhood design Screen time 
Genetic factors Perceived safety Physical inactivity 
Medication Available food choices Frequency of eating out 
 Available space for physical activity Sleep hygiene 
 Food choices in schools Infant feeding methods 

 Content, duration and frequency of 
health and PE education in schools 

Eating behaviors (including timing, 
food choices and portions) 

 Available portion sizes  
 Family influences  
Note. This is not a comprehensive list and not all factors apply to individual cases. 
Sources. (Eisenmann, 2006; U.S. Department of Health and Human Services, 2010a) 
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refer to nutrient/energy intake (diet), and energy expenditure (physical activity) (Keith et 

al., 2006). According to researchers and government organizations such as the CDC, the 

DHHS, The Office of the Surgeon General, and the Pennsylvania Department of Health, 

diet and physical activity are the leading causes of overweight for U.S. children and 

adolescents. Other factors to which researchers attribute increasing pediatric obesity rates 

include: attention-deficit hyperactivity disorder (ADHD) (Panzer, 2006); sleep debt 

(Keith et al., 2006; von Kries, Toschke, Wurmser, Sauerwald, & Koletzko, 2002); 

maternal over-nutrition or under-nutrition during pregnancy (Eisenmann, 2006); low birth 

weight (Dietz & Gortmaker, 2001); early adiposity rebound (Dietz & Gortmaker, 2001); 

increased endocrine disruptors in the food chain that lead to increased fat storage; 

increased time spent in air-conditioning; increased use of certain medications; and 

genetics (Keith et al., 2006). These factors, while important for further study, are in their 

preliminary stages of research. They have not been researched as extensively as “The Big 

Two,” nor have they prompted policy changes. It is perhaps for those reasons that these 

factors have received less attention. 

Poor dietary intake. 

What has received a great deal of attention, however, is the quality and quantity of 

calories that U.S. children consume on a daily basis. Many of those calories come from 

sweetened beverages such as soda and soft drinks. According to the United States 

Department of Agriculture (USDA), the per-capita soft drink consumption has increased 

almost 500% in the past five decades. This includes soda, fruit-flavored and part-juice 

drinks and sports drinks (United States Department of Agriculture, 2005). In the last ten 

years alone, consumption of soft drinks has doubled, making them the leading source of 
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added sugar in the diets of young Americans and significant contributors to rising obesity 

rates (Associated Press & Reuters, 2001; Jacobson, 2005; Ludwig, Peterson, & 

Gortmaker, 2001; National Public Radio, Brady, Siegel, & Norris, 2010). In the 

American diet overall, carbonated soft drinks are the biggest source of all daily calories 

(Jacobson, 2005), accounting for as much as 13% of daily calorie consumption (National 

Public Radio et al., 2010).  In fact, the average adolescent consumes 10 to 15 teaspoons 

of sugar per day from sweetened beverages; that is the approximate equivalent of 

government recommendations for an entire day’s worth of food (Jacobson, 2005; United 

States Department of Agriculture, 2005). 

The concern that researchers, doctors, and public health and obesity experts have 

about soft drinks is what they add to a child’s diet as well as what they take away. For 

each additional sugar-sweetened beverage a child consumes, he/she is 60 times more 

likely to be at risk for obesity (Associated Press & Reuters, 2001; Ludwig et al., 2001; 

Robertson, 2003; United States Department of Agriculture, 2005).  On average, children 

ages 2 to 18 who consume one or more 9-ounce sodas per day consume almost 200 more 

daily calories than children who do not consume carbonated beverages (Harnack, Stang, 

& Story, 1999; Pennsylvania Advocates for Nutrition and Activity & The Food Trust, 

2006).  

In a report released by the Center for Science in the Public Interest (CSPI) in 

2005, “Liquid candy: How soft drinks are harming America’s health,” the organization 

called for the Food and Drug Administration (FDA) to require health warnings on sodas. 

They highlighted the following health problems, in addition to weight gain, that can 

result from frequent soft drink consumption: 
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• Tooth decay (from the sugars) and tooth erosion (from the acids) 
• Increased secretion of calcium (from the caffeine) 
• Higher amounts of ADHD in some children (from Yellow No. 5) 
• Hives, asthmas, and other allergic reactions (from Yellow No. 5) 
 
(Jacobson, 2005) 
 
Equally important to what soft drinks add to a diet are what they take away—

vitamins, minerals, and nutrients. Of critical importance is the lack of milk consumption 

by U.S. children today. Teenage boys and girls drink twice as much soda as milk today, 

resulting in only 36% of boys and 14% of girls get the recommended daily amounts of 

calcium in their diets (Jacobson, 2005; United States Department of Agriculture, 2005). 

High intake of soft drinks also correlates with low intake of vitamins A and C, 

magnesium, and riboflavin (Jacobson, 2005; United States Department of Agriculture, 

2005). Lack of all of these minerals can lead to low bone mineral density and increased 

risk for high blood pressure, broken bones and osteoporosis (Fisher, Mitchell, Smiciklas-

Wright, & Birch, 2001; Pennsylvania Advocates for Nutrition and Activity & The Food 

Trust, 2006). 

The additional calories that contribute to pediatric overweight and obesity are not 

only from soft drinks, but also from increased consumption of unhealthy fast foods and 

junk foods. In a study that looked at fast food restaurant use among adolescents, fast food 

consumption was positively associated with higher calorie intake and higher fat intake 

and negatively associated with daily intake of milk, fruit, and vegetables (French, Story, 

Neumark-Sztainer, Fulkerson, & Hannan, 2001).  

Children and adolescents do not need to go to fast food restaurants, however, to 

get unhealthy junk foods; they can also go to school. According to Healthy People 2010: 



16 
 

Improving the quality of students’ dietary intake in the school setting is important 
because, for children, meals and snacks consumed at school make a major 
contribution to their daily consumption of food and nutrients. National food 
consumption data…show that school foods [have] the highest saturated fat density 
of all food outlets. [They also have] higher than recommended levels of sodium 
(Food and Drug Administration & National Institutes of Health, 2000a, n.p.). 
 
Not all food offerings in school are unhealthy. Federally regulated school foods 

also have high levels of calcium and dietary fiber (Food and Drug Administration & 

National Institutes of Health, 2000a). Furthermore, studies that have researched the 

impact of school breakfast programs on student performance have shown that these 

programs improve student attention to academic tasks; increase learning achievement; 

reduce the number of visits to school nurse’s offices; decrease behavioral problems; 

decrease absenteeism; and decrease days of tardiness (Meyers, Sampson, Weitzman, 

Rogers, & Kayne, 1989; Murphy et al., 1998; Society of State Directors of Health 

Physical Education and Recreation & Association of State and Territorial Health 

Officials, 2006).  The problem with school food is not these programs. The problem, 

according to researchers and obesity experts, is that many U.S. children do not base their 

meals around federally regulated food choices. 

 Although the USDA regulates the nutritional contents in school breakfast and 

lunch programs (Greves & Rivara, 2006), there is limited regulation of the additional 

“competitive foods” offered in schools. “Competitive foods” is the term used for the 

readily available choices from vending machines, à la carte choices, and school stores 

and fundraisers. When these foods are available in schools, students consume more sugar 

and fat, and less fruits, vegetables, and milk (Greves & Rivara, 2006; Harnack et al., 

1999). According to the most recent School Health Policies and Programs Study 

(SHPPS) conducted by the CDC in 2006, 32.7% of elementary schools, 71.3% of middle 
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schools, and 89.4% of high schools have vending machines, school stores, or snack bars 

where students can buy competitive foods that are high in sugar, fat, and sodium (Centers 

for Disease Control and Prevention, 2006b). 

In addition to breakfast, lunch, and competitive food offerings, many schools 

provide further opportunities for students to consume unhealthy diet choices. In a study 

that investigated the relationship between school food practices and BMIs in eighth grade 

students in 16 middle schools in Minnesota, researchers found that the use of food as 

incentives or rewards, as well as for classroom fundraisers, were the most common food 

practices in schools (Kubik, Lytle, & Story, 2005). More than 70% of teachers in the 

middle schools used candy as a student incentive or reward; pizza, doughnuts, sweetened 

drinks, and cookies were also commonly used. Similarly, selling food for school and 

classroom fundraisers is a common nationwide practice; 76% of schools hold one to five 

fundraisers per year, and one in four hold between five and ten (Krueger, 2007). The 

most popular food items for fundraising sales in the middle schools in Minnesota 

included candy, baked goods (not low fat varieties) and sweetened drinks (Kubik et al., 

2005); similar patterns are seen nationwide (Center for Science in the Public Interest, 

2007). Results of the study showed a BMI increase of approximately 10% for each school 

food practice available to students, with a mean of three fundraisers offered in schools 

yearly (Kubik et al., 2005). This study is important for several reasons: 1) it highlights the 

impact of school food practices on BMIs of students; 2) it reveals that the types of foods 

children and adolescents are exposed to during school days are more often unhealthy than 

healthy; and, 3) it brings attention to the in-between meal time snacking that is both 

available and understudied in school settings.  
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Physical inactivity. 

Poor dietary intake increases risk for numerous health problems. When that is 

combined with the second factor in “the Big Two” (Keith et al., 2006), lack of physical 

activity, pediatric overweight and obesity are likely to follow. The benefits of physical 

activity and physical education are well established by researchers. A study published in 

the International Journal of Obesity concluded that even without changes in diet, three 

hours a week of physical activity improved health, decreased fat mass, and increased 

fitness in school-aged children (Ara et al., 2006). According to Healthy People 2010, 

“Public education efforts need to address the specific barriers that inhibit the adoption 

and maintenance of physical activity by different population groups” (Food and Drug 

Administration & National Institutes of Health, 2000b, n.p.).  Physically active leisure 

times in the U.S. are: 

• Higher among men than women 
• Higher among whites than African Americans and Hispanics 
• Higher among the affluent than less affluent 
• More active in Northern Central and Western States than Northeastern and 

Southern states 
• Lower for people with disabilities than for people without disabilities 

 

(Food and Drug Administration & National Institutes of Health, 2000b) 
 
For youths, participation in all types of physical activity declines with age or 

grade in school, particularly in grades 9 through 12, and more sharply for girls than boys 

(Food and Drug Administration & National Institutes of Health, 2000b).  Many schools 

limit recess and physical education (P.E.) time to increase traditional class time and raise 

test scores for the No Child Left Behind Act (NCLB) (Bruce, 2005; Fontaine, 2005; 

Weber, 2004), which was designed to introduce national standards into the country’s 

educational system. The NCLB requires states to set achievement targets for various 
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categories of students (e.g. English language learners and economically disadvantaged 

students) that are measured by state standardized tests to determine whether schools meet 

the adequate yearly progress (AYP) required of them. Since schools can “fail” to meet 

their AYP and become sanctioned if even one category of students cannot meet the 

standards, class time for learning and testing has become even more important in the 

nation’s school system since the law was passed in 2002 (GreatSchools.org, 2010). As a 

result, non-traditional classes, such as P.E., which are not part of the standardized tests 

have been reduced or eliminated in many schools (Bruce, 2005; Fontaine, 2005; Weber, 

2004). 

However, a University of Illinois study showed that physically fit students 

performed better in the Illinois Standards Achievement Test, the standardized test taken 

by students for the NCLB  legislation (Weber, 2004). Similar results have been found in 

California (Erickson, 2004; Thomas & California Department of Education, 2002). Other 

studies have shown that increased physical activity can lead to stronger academic 

achievement; improved concentration; improved math, reading, and writing scores; better 

attendance; and a more positive attitude toward school (Action for Healthy Kids, 2004). 

Although many schools have reduced or eliminated P.E. to help them better prepare for 

the state standardized tests, they are moving in the wrong direction. 

Despite the fact that schools can offer an ideal environment for daily safe physical 

activity for American youths, many fall short. In 2006, the CDC reported that only 3.8% 

of elementary school, 7.9% of middle school, and 2.1% of high school students receive 

daily P.E. class (Centers for Disease Control and Prevention, 2006b). Currently, only 

three states require the nationally recommended 150+ minutes of physical activity 
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minutes per week for their students (Alabama, Florida and Louisiana), and nine states 

require daily recess for elementary schools (California, Connecticut, Hawaii, Kansas, 

Missouri, North Dakota, Oklahoma, Virginia, and Wisconsin) (National Association for 

Sport and Physical Education, 2010). Further, in states with P.E. requirements, students 

were exempt from P.E. classes in 25.0% of elementary schools, 34.1% of middle schools, 

and 25.0% of high schools for reasons such as high physical competency scores; 

participation in other school activities; participation in community sports or activities; 

and enrollment in other school courses or vocational school (Lee, Burgeson, Fulton, & 

Spain, 2007). 

Students with disabilities may be even less likely to get the attention they need for 

P.E. class. Following the School Health Policies and Programs Study (SHPPS) in 2006, 

the CDC reported that approximately 98.5% of disabled students who were required to 

attend P.E. had to participate in a regular mainstream P.E. class (Centers for Disease 

Control and Prevention, 2006b). With an average student-to-teacher ratio of almost 30:1 

for the schools that require P.E., it can be difficult for a P.E. teacher to give 

individualized attention to students (Department of Health and Human Services, Centers 

for Disease Control and Prevention, & School Health Policies and Programs Study, 

2006b). Moreover, according to the National Center for Education, almost one-fifth of all 

P.E. teachers do not hold a major or certification in physical education (Associated Press, 

2006; Fly, 2005). This can be an additional challenge to schools who would like to offer 

or improve their P.E. courses.  

Although data are not available to show how many adolescents currently 

participate in extracurricular activities, according to the SHPPS in 2006, 48.4% of all 
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U.S. schools offered intramural activities or physical activity clubs for students, and 77% 

of middle schools and 91.3% of high schools offered interscholastic sports such as 

baseball, basketball, bowling cheerleading, football, and wrestling. Similarly, younger 

children had fewer opportunities for outside physical activity with over 20% of 

elementary schools not providing regularly scheduled recess (Department of Health and 

Human Services, Centers for Disease Control and Prevention, & School Health Policies 

and Programs Study, 2006a).  

Outside of school, media and television are often assigned the blame for child and 

adolescent inactivity. According to surveys by the Kaiser Family Foundation and the 

CDC, a child in the U.S. is six times more likely to play a video game than to ride a bike 

on an average day (Cauchon, 2005, July 12). Perhaps an even greater contributing factor 

to inactivity is time spent watching television. In Healthy People 2020, the CDC and the 

President’s Council on Physical Fitness and Sports called for reduced television 

viewing—to two hours or less per day—as a health objective to reach by the next decade 

for at least 74% of students in grades 9 through 12 (U.S. Department of Health and 

Human Services, 2010c). Although some researchers have claimed that television 

viewing is not positively associated with child overweight (Wilkin, Mallam, Metcalf, 

Jeffery, & Voss, 2006), many more studies have supported the correlation between 

increased screen time and increased BMI (Anderson, Crespo, Bartlett, Cheskin, & Pratt, 

1998; Campbell, Crawford, & Ball, 2006; Dietz & Gortmaker, 2001; Janssen et al., 2005; 

Marshall, Biddle, Gorely, Cameron, & Murdey, 2004; Popkin & Gordon-Larsen, 2004; 

Skidmore & Yarnell, 2004; Sliper, 2004). Reports of the number of hours that U.S. 

children spend watching television, on average, range from three to four hours daily for 
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Caucasian youth and five to six hours daily for African American and Hispanic youth 

(Anderson et al., 1998; Kaiser Family Foundation, 2010; Popkin & Gordon-Larsen, 

2004). When other screen-time activities are included (e.g., Internet surfing and video 

games), estimates jump to approximately eight hours per day (Reinberg & Bloomberh 

Business Week, 2010). It should be noted that this time positively correlates with 

consumption of sweet, savory, and high-calorie snacks and negatively correlates with 

vegetable consumption in young children (Campbell, Crawford et al., 2006).  

According to studies and interventions, poor diet and lack of physical activity are 

both integral in causing childhood overweight and obesity, but it should be noted that 

pediatric obesity does not have one cause, nor does it have one solution. However, the 

combination of “the Big Two,” which leads to energy imbalance, significantly influences 

the increase in pediatric obesity in the U.S. and across the globe and is thus most 

addressed in interventions. 

Methods for Measuring BMI in Youth 

The BMI-for-age Assessment 

Tool 

 The BMI-for-age measure is 

the standard recommended 

assessment tool as directed by the 

Centers for Disease Control and 

Prevention (CDC) (2009), but its 

validity and reliability have been 

questioned by many critics. 

Figure 1. Sample BMI-for-age Chart 
Source. (Centers for Disease Control and Prevention, 2006a) 
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Plotted on gender-specific growth charts, the BMI-for-age measurement generates a 

percentile value used to classify children’s growth patterns as being underweight, healthy 

weight, overweight, or obese (see Figure 1 below for CDC example). A parent who wants 

to calculate his/her child’s BMI-for-age can do this simply if he/she knows the child’s 

age, gender, height, and weight. The BMI-for-age calculation has two steps: 1) Calculate 

the child’s BMI with the standard BMI formula: BMI = weight (lb) / [height (in)]2 x 703 

or BMI = weight (kg) / [height (m)]2; 2) Then, using a gender-specific growth chart (like 

the one shown for a boy in Figure 1), identify the child’s age on the X axis at the bottom 

of the chart and the child’s BMI value on the Y axis on the side of the chart. The point 

where those coordinates meet (X,Y) falls in a BMI percentile range for the child’s age. 

The weight status category (underweight, normal/healthy weight, overweight, or obese) 

can be identified on the growth chart by different colors or different shades of the same 

color (often various shades of pink for a girl or blue for a boy), depending on the growth 

chart used.  

 Critics of the BMI-for-age measure have pointed out that the screening tool is not a 

direct measure of body fat and can misclassify different frame sizes and well-muscled or 

pubescent youths (Maynard et al., 2001; Nihiser et al., 2007). Additionally, the sensitivity 

of the BMI-for-age measure has been shown to differ between boys and girls in some 

studies (Fu et al., 2003; Yan et al., 2007), with lower sensitivity for its cutoff values than 

alternative screening measures, such as percentage-weight-for-height (PWH) (Fu et al., 

2003), which is a method based on population-specific reference values that measures a 

person’s weight as a function of his/her desirable height. Other measures such as the 

weight-to-height ratio (WHTR), which divides a person’s waist size by his/her height, 
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can be just as accurate as BMI-for-age without being age or sex dependent (Yan et al., 

2007). The WHTR, in particular, has been shown to have high accuracy in determining 

overweight, obesity, and increased risk for cardiovascular disease in children and adults; 

a WHTR equal to or less than 50% is generally considered to be healthy (Liu, Tong, 

Tong, Lu, & Qin, 2011; Savva et al., 2000). 

 Supporters of the BMI-for-age measure, including the CDC and the American 

Academy of Pediatrics (AAP), contend that it provides an accurate, cost-effective, and 

practical method for detecting overweight and obesity in youth that is sufficient for most 

clinical, screening, and surveillance purposes (Centers for Disease Control and 

Prevention, 2009a; Dietz, Story, & Leviton, 2009a, 2009b). Further, although the BMI-

for-age is not a direct measure of body fat, it has proven to be a reliable indicator with 

strong correlations to other measures of adiposity (Centers for Disease Control and 

Prevention, 2009a; Mei et al., 2002), especially for children above the 85th and 95th 

percentiles (Reilly, 2003). Although the measure is not a diagnostic tool, it is a valuable 

screening tool that allows for early detection of healthy growth patterns that can be 

monitored over time for changes and interventions, as needed (Centers for Disease 

Control and Prevention, 2009a). 

 
Federal and State Governments Call for School-Based BMI Screenings 

 
Because obesity is multi-factorial in terms of its etiology and consequences, 

prevention and treatment interventions take numerous forms beyond the scope of this 

dissertation. Many of these interventions are developed through research conducted by 

public health professionals in academic or medical institutions. Their research is 

frequently focused on individual children, child-parent dyads, and family units, and is 



25 
 

guided by interpersonal and small group theories. Examples of intervention frameworks 

often used include the Transtheoretical Model (TTM) (Taylor, Serrano, Anderson, & 

Kendall, 2000), Social Network and Social Support (SNSS) (Epstein, Paluch, 

Kilanowski, & Raynor, 2004), Gender and Power (Epstein et al., 2004; Harrison & 

Marske, 2005), Authoritative Parenting (Epstein et al., 2004), and Social Cognitive 

Theory (SCT) (Rinderknecht & Smith, 2004). Although interventions and studies 

conducted with these theories have been valuable, individual-level interventions for 

overweight youth often yield minimal and unsustainable results and/or lack longitudinal 

data to support long-term effects. 

In light of this, increased efforts have recently been made in public health practice 

to use ecological and social models that require the combined involvement of parents, 

students, communities and schools (Kubik et al., 2006). This paradigm expansion for 

pediatric obesity research has been supported by the federal government’s calls for 

national changes over the last decade to help reduce the burden of pediatric obesity. In 

particular, The Surgeon General’s Call to Action to Prevent and Decrease Overweight 

and Obesity (hereafter called the SG Report) in 2001 marked an important milestone in 

public health by ushering in a paradigm expansion for the conceptualization of the 

etiologies and treatments for overweight and obesity. Prior to the 2001 report, an 

individual approach to prevention and treatment dominated healthcare and government 

publications about overweight and obesity. The SG Report marked a change in the 

government’s philosophy about this health issue and declared the epidemic to be a public 

health issue rather than a medical or mental health issue. This notion ushered in 

ecological-level theories for research and practice by recognizing the multi-factorial 
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nature of overweight and obesity. The SG Report also turned the nation’s attention 

toward children and adolescents by incorporating recommendations for targeting 

pediatric obesity; preceding government publications focused on adults. The section that 

focused on potential prevention and treatment efforts through the nation’s school system, 

in particular, provided the most targeted information for influencing pediatric overweight.  

 Significant government actions that followed the lead of the SG report further 

influenced school practices to prevent childhood overweight and obesity. The Child 

Nutrition and WIC Reauthorization Act of 2004, for example, expanded the availability 

of healthy school meals and snacks to more children in schools and childcare, and 

stipulated that all school districts must develop a “Wellness Policy” by the 2006-2007 

school year. The Institute of Medicine (IOM) published additional recommendations for 

schools in their 2004 report, Preventing Childhood Obesity: Health in the Balance. One 

in particular, to conduct BMI screenings for all school-aged children and adolescents, 

prompted action by state governments and school districts.  

 
Surveillance versus Screening 

 There are 17 states in the U.S. that have laws or mandates that require schools to 

monitor BMI for the purpose of either screening – which reports individual-level data – 

or surveillance – which reports aggregate-level data only either screening or surveillance: 

Arkansas, California, Delaware, Florida, Illinois, Iowa, Louisiana, Maine, Missouri, 

North Carolina, New York, Ohio, Pennsylvania, South Carolina, Tennessee, Texas and 

West Virginia. Legislation remains pending in Oklahoma, and additional BMI reporting 

requirements were considered, but not ratified, for Mississippi, New Hampshire, and 

New York in 2010 (National Conference of State Legislators, 2010, 2011). 
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 Although a 2008 conference held by the AAP and the Robert Wood Johnson 

Foundation (RWJF) noted that school surveillance of BMI might raise concerns for some 

parents because the term “surveillance” could have a potentially threatening connotation 

for some populations, particularly ethnically diverse groups, surveillance programs are 

generally less controversial than BMI screening programs (Dietz et al., 2009a). School-

based BMI surveillance programs can be used to: 1) describe trends in weight status over 

time for different populations and school districts; 2) identify high-risk subgroups or 

geographic areas for targeting interventions; 3) raise awareness about pediatric 

overweight and obesity for states, school districts, and communities; 4) stimulate need for 

improvement of laws, practices, services, and treatment programs; monitor the effects of 

school-based nutrition and physical activity interventions; and 5) monitor the nation’s 

progress toward achieving the Healthy People objectives (Nihiser et al., 2009). The use 

of aggregate data with surveillance protects confidentiality and does not involve 

communicating with parents about students’ weight status or recommending follow-up 

care (Dietz et al., 2009a; Nihiser et al., 2009). 

 School-based BMI screening programs, on the other hand, are individualized, 

making them more vulnerable to ethical debates over confidentiality, privacy, and 

communicating students’ weight status to their parents or guardians with a BMI report 

card. Although the 10th amendment (U.S. Constitution, 1787) empowers states to 

mandate school programs, such as the BMI screening programs, it is unclear to what 

extent state laws for BMI reporting are in conflict with federal statutes that protect 

citizens’ private health information, including the Health Insurance Privacy and 

Accountability Act (HIPAA) and the Family Education Rights and Privacy Act (FERPA) 
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(Ryan, 2009). Furthermore, while public health programs are not subject to HIPAA, 

FERPA protection remains uncertain (Dietz et al., 2009a). Although states have 

effectively implemented other health screening programs in their schools for many years 

(e.g. childhood immunization requirements, scoliosis, vision and hearing screenings), the 

BMI screening programs have yet to clearly prove the extent to which they can positively 

impact the community and states, a common rationale used to support other health 

screening programs in schools (Ryan, 2009). BMI screening programs’ goals may differ 

between states and schools, yet they are often aimed at: 1) preventing and reducing 

obesity in a particular population; 2) correcting misperceptions that parents may have 

about a child’s weight status; 3) motivating parents and their children to make healthy 

lifestyle changes; 4) encouraging parents to seek follow-up care from their child’s 

physician; and 5)  increasing awareness of the school administration’s commitment to 

fighting pediatric obesity (Nihiser et al., 2009).  

 Despite their controversial nature, school-based BMI screening programs have been 

shown to be valuable for parents, students, and schools. Research about BMI screening 

programs has already revealed that the programs are important for correcting parents’ 

misperceptions about their child’s weight status (Chomitz et al., 2003), encouraging 

parents to seek medical help and make family-based behavioral changes (Chomitz et al., 

2003; West et al., 2008), and reducing risk for eating disorders (Littleton & Ollendick, 

2003; Martinsen, 2010) and weight-related bullying and teasing (University of Arkansas 

for Medical Sciences & Fay W. Boozman College of Public Health, 2009) among 

children and adolescents. 
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 Arkansas, with Act 1220, was the first state to enact BMI legislation in 2003 and has 

served as a model for other states. The Act has since been amended to: 1) require 

confidential communication to parents that is separate from a school progress report 

(passed 2004); 2) change the frequency of BMI screening from annually to bi-annually 

(passed 2007); and 3) create an opt-out option which allows parents to submit a written 

refusal for their child to participate in the school-based BMI screening (passed 2007) 

(National Conference of State Legislators, 2010; Raczynski, Thompson, Phillips, Ryan, 

& Cleveland, 2009). 

 School-based BMI screening programs provide parents, school districts, and states 

with BMI data about students’ weight status annually or bi-annually. Although 

pediatricians should communicate children’s BMIs to parents annually (Denehy, 2004), 

this practice rarely occurs (Dietz et al., 2009b; Krukowski & West, 2009). The school-

based programs have been subject to ethical debates (see chapter 2), but they provide 

valuable and accessible assessments for students (Joiner, 2009). This is especially 

important for ethnic minorties (Dietz et al., 2009b) and individuals in rural areas (Filbert, 

Chesser, Hawley, & St. Romain, 2009); youth in these populations have disproportionate 

rates of overweight and obesity and often experience limited access to healthcare outside 

of school settings. To that end, these programs support the government’s 

recommendations by reflecting social and ecological models and reducing health 

disparities by increasing access to health screenings for those in need. 

 One of the main objectives of school-based BMI screening programs is to inform 

parents of their child’s BMI compared to the ideal BMI for the child. Given parents’ 

pivotal role in shaping their child’s eating and activity habits, self-esteem, and self-worth, 
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parental involvement may be fundamental to any intervention that targets weight issues in 

youth. However, parents’ abilities to participate in their child’s prevention of, or recovery 

from, early weight problems are contingent upon: 1) accurate recognition of their child’s 

weight status, and 2) an understanding that excess child weight is unhealthy or may have 

negative physical and psychosocial health consequences. Without appropriate recognition 

of a child’s weight status and the potential ensuing related health issues, no intervention 

can effectively assist a child in making weight-related healthy behavior changes.  

 Research that has studied parents’ perceptions of their child’s weight status has 

focused on diverse populations and age ranges—from parents of children in preschool 

and daycare (Doolen, Alpert, & Miller, 2009; Pagnini, Wilkenfeld, King, Booth, & 

Booth, 2007; Reifsnider et al., 2006; Small, Melnyk, Anderson-Gifford, & Hampl, 2009; 

Wald et al., 2007) to elementary school-aged children (Booth, King, Pagnini, Wilkenfeld, 

& Booth, 2009; Chomitz et al., 2003; Doolen et al., 2009; Wald et al., 2007) and high 

school-aged adolescents (Doolen et al., 2009; West et al., 2008)—and has yielded 

consistent findings. While the research does not indicate exactly why parents have so 

many misperceptions about their child’s weight status, it has shown that parents 

overwhelmingly misperceive their child’s weight status, usually underestimating their 

child’s weight (see chapter 2 for more information about parental misperceptions of their 

child’s weight).  Exacerbating this is a lack of understanding of BMI.  School 

communities have questioned parents’ understanding of BMI, in general, as well as BMI-

for-age pediatric weight classifications, specifically (Butler, 2008). They have also 

expressed concern about parental reaction to BMI letters since parents’ attitudes, 

knowledge, beliefs and opinions about BMI concepts are not well understood (Butler, 
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2008). In response to these findings, researchers have suggested increased efforts to help 

parents learn and understand their child’s growth patterns (Tanofsky-Kraff et al., 2006). 

Supporters of BMI screening programs argue that parents’ increased awareness and 

understanding of the potential health risks associated with their child’s weight status is 

just as important as parents’ behavioral reactions (Denehy, 2004; Dietz et al., 2009b).  

 Research has also shown that while many parents do not object to school-based BMI 

screenings, they have concerns about preserving student privacy and self-esteem, and 

avoiding creating stigma by labeling students.  Interviews with parents who received 

BMI report cards have indicated that many responded to learning their child’s BMI was 

outside of normal limits by restricting their child’s food intake without consulting their 

child’s doctor; research supports that these types of responses are common (Butler, 2008) 

(see chapter 2 for more information about parents’ responses to BMI report cards). In 

addition, while some parents and doctors feel that notification letters may help prevent 

unsafe and unhealthy behavioral changes and should make specific lifestyle 

recommendations (Kubik, Story, & Rieland, 2007), school districts typically see such 

recommendations as falling outside the scope of a screening program. According to 

Rhona Cooper, the Nursing Coordinator for the School District of Philadelphia, the 

school district has a strong interest and need for improved communication about students’ 

weight status, but they lack the funding resources to research what parents want to hear.  

Further, while school nurses are required to send BMI report cards to parents, they are 

not in a position to provide families with individual case management and guidance for 

their child’s weight issues (personal communication, March 12, 2010).  
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Summary 
 

 Ultimately, this research can help address some of these controversies by clarifying: 

1) what parents’ perceptions and knowledge about BMI concepts really are; 2) what 

challenges schools face in communicating with parents; and 3) what messages can be 

communicated to parents so that schools can help parents to understand the BMI 

screening program and how to help their children achieve a healthy BMI-for-age in a safe 

and supportive manner. This information may be of extreme value to the state of 

Pennsylvania and the School District of Philadelphia (SDP), as rates of pediatric 

overweight and obesity in these locations are even higher than their national counterparts 

(Centers for Disease Control and Prevention, 2010b; Robinson, 2005). Since schools play 

such a fundamental role in children’s lives, they are often considered ideal settings for 

obesity prevention programs (Kubik et al., 2006). Schools also have an established 

history of communication with parents regarding student health issues (Brener et al., 

2001).  

 The mandatory BMI screening program in Pennsylvania represents a pivotal effort 

by the state’s health department to reduce the burden of overweight and obesity in 

Pennsylvania’s youth.  To ensure that the state’s efforts are realized and effective, 

communication about students’ weight status between schools and parents should be 

tailored to parents’/guardians’ perceptions and knowledge about BMI concepts, screening 

programs, and reports. Not only can tailored health communication messages assist in 

improving school-to-parent communication about these issues, they can also inform 

parents’ decision making regarding screening and treatment for pediatric overweight and 

obesity, and can improve parents’ responses to these issues when raised by the SDP. 
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 Although this study focused on developing a tailored communication template for 

the SDP  and the Pennsylvania Growth Screening Program (PAGSP), its objectives and 

outcomes can surpass assistance with the SDP and the PAGSP; there are currently 17 

states in the U.S. with laws or mandates that require schools to monitor BMI for the 

purpose of either screening or surveillance (National Conference of State Legislators, 

2010, 2011). Thus this research will also lay groundwork for improving messages about 

BMI and weight health for parents by schools across the nation, bridging a community-

level intervention program with individual-level decision making that can lead to 

behavior changes for students and their families. 
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CHAPTER 2: REVIEW OF THE LITERATURE 
 
 
 Mandatory school-based BMI surveillance and screening programs have the 

potential to make parents and communities aware of children’s weight status early and 

annually, and have been supported by the Institute of Medicine (IOM) since 2005 

(Institute of Medicine of the National Academies, 2005). The particular objectives of the 

BMI screening programs vary slightly by state and school district, yet they all share one 

central aspect – controversy. While the review of literature is limited to the research 

questions this study investigates, this chapter discusses the various ethical considerations 

and issues concerning BMI screening programs in schools. It also reviews the literature 

on parents’ perceptions about their child’s weight status, a central reason that supports the 

need for improved BMI communication between schools and parents. In addition, this 

chapter provides an overview of the theoretical framework that guided the study’s 

investigation of parents’/guardians’ perceptions of BMI, BMI-for-age, school-based BMI 

screening programs, and BMI report cards.  

Controversial Issues for Schools, Parents, and Students 

Schools 

Data to Support BMI Screenings 

 Critics have voiced concern that limited data exist to support screening programs’ 

effectiveness for reducing BMI in students (Cogan, Smith, & Maine, 2008; Krukowski & 

West, 2009). Arkansas’ BMI screening program, which has collected annual data since 

the 2003-04 school year, indicates that BMI report cards alone do not effectively reduce 

rates of overweight and obesity in students (ACHI: Arkansas Center for Health 

Improvement, 2009). Although supporters of the BMI screening program are encouraged 
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by the stabilization of Arkansas’ student BMIs over the six years of the program 

(overweight and obese remained constant at 17% and 20%, respectively), NHANES data 

show a similar national trend, suggesting that the state’s findings may not necessarily be 

a result of the screening programs (Evans & Sonneville, 2009; Ogden, Carroll, & Flegal, 

2008). 

 However, this consistency is considered a victory according to the federal 

government’s target to stop the rising obesity rates for children under 11 years of age by 

2010 (Rudolf, Levine, Feltbower, Connor, & Robinson, 2006). Obesity contributes to an 

increased cost of 77% for medication use and 36% for inpatient and outpatient health care 

spending compared to healthy individuals (Sturm, 2002). Yet the CDC projects that even 

a 10% weight loss can reduce an overweight person's lifetime medical costs by $2,200-

$5,300 (U.S. Department of Health and Human Services, 2003). If BMI screening 

programs can help to prevent the current generation of youth from becoming overweight 

adults, those youth may be able to halt the rising costs of obesity in the U.S., estimated at 

more than $147 billion in 2006 (Centers for Disease Control and Prevention, 2010a).  

 Given the importance of evidence-based recommendations for guaranteed 

beneficence of school-based interventions, critics should note that BMI prevalence rates 

cannot be directly and independently tied to the effects of the BMI screening program 

(Evans & Sonneville, 2009). The simultaneous implementation of this program with 

other measures to fight childhood obesity in Arkansas and other states necessitates that 

researchers and interventionists expand how they define success for the screening 

programs and tailor interventions accordingly.  
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 States that conduct school-based BMI screenings rarely do so without implementing 

additional school policies for reducing childhood obesity. Some of the benefits that 

schools have reported in doing so include: increasing physical activity; removing and 

improving offerings in vending machines; reducing access to vending machines during 

specific time periods; improving school lunches; providing wellness and nutrition 

activities and programs for students, families, and school district staff; extending lunch 

time for students; prohibiting the sale of “junk” foods and offering healthier options at 

school-sponsored activities; prohibiting the use of physical activity for punishment in 

schools; hiring certified physical education teachers; increasing awareness about 

childhood obesity; and reducing parents’ and students’ misperceptions about students’ 

weight classification (Chomitz et al., 2003; Dietz et al., 2009b; Johnson & Ziolkowski, 

2006; Krukowski & West, 2009; Kubik et al., 2006; Kubik et al., 2007; Raczynski et al., 

2009). Data from Arkansas reveal that in the last six years of the program, families 

became more aware of the serious health problems associated with excess weight, parents 

made physical activity a more significant priority for children, adolescents increased 

overall physical activity, and students reduced vending purchases and consumption of 

soda and fast food (ACHI: Arkansas Center for Health Improvement, 2009). 

 Other benefits attributed to screening programs come from data collection efforts, 

which monitor obesity trends for various demographic subgroups at both the state and 

local levels (Joiner, 2009), as well as in rural areas (Filbert et al., 2009); data for these 

areas are often otherwise limited (Filbert et al., 2009; Joiner, 2009). The standardized 

assessment of a trained school nurse provides BMI data that are more valid and reliable 

than the self- or parent-reported data used for most national estimates (Dietz et al., 2009b; 
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Himes, 2009; Joiner, 2009). Although the AAP issued recommendations in 2004 for 

pediatricians to communicate children’s BMI to parents annually (Denehy, 2004), parents 

seldom receive this information (Dietz et al., 2009b; Krukowski & West, 2009). Since 

approximately 95% of U.S. children aged 5 to 17 are enrolled in schools (Institute of 

Medicine of the National Academies, 2005), and schools already have other screening 

protocols established (e.g. vision, hearing, scoliosis), school-based BMI assessments are 

both valuable and accessible (Joiner, 2009). 

 Furthermore, data collection can provide essential justification for funding programs 

aimed at improving the health of students and communities (Filbert et al., 2009; Johnson 

& Ziolkowski, 2006). Parents support the release of aggregate data to promote healthy 

changes in the nutrition and physical activity offerings in schools (Kubik et al., 2007), but 

the communities themselves can also benefit. BMI data in a school district in 

Pennsylvania, for example, was used to justify the development and improvement of 

district-wide initiatives, including: health promotion activities for staff and families; 

nutrition and wellness education at every grade level; student summer fitness programs; 

walking clubs; longer lunch times in schools; healthier meals in schools; removal of 

unhealthy offerings in vending machines; committees for nutrition, physical activity, and 

school health screenings; heart rate monitors for the physical education curriculum; 

hiring of health/wellness staff; purchase of standardized BMI screening tools with CDC 

software for data collection; and a shift from a focus on cardiac fitness to lifelong 

wellness across the district (Johnson & Ziolkowski, 2006). 
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Confidentiality Concerns 

  Confidentiality is another primary concern shared by parents, school nurses, and 

school administrators (Adams & Adams, 2009; Di Benedetto Gulledge, 2009; Dietz et al., 

2009b; Gordon, 2007; Stoddard, Kubik, & Skay, 2008). The importance of adhering to 

confidentiality cannot be overlooked during two main phases of the screening programs: 

measuring students and communicating results with parents or guardians and students.  

 Even though the legal protection of HIPAA and FERPA remain unclear for BMI 

screening programs, schools and parents have great concern for privacy and 

confidentiality during the measurement process and when communicating results to 

parents and the state in already established screening programs. Although studies show 

that parents are generally supportive of BMI screening programs, that support is often 

contingent upon assurance that respect for student privacy is maintained at all levels of 

the program (Kubik et al., 2007).  

 Although school nurses can provide private and reliable BMI assessments (Stoddard 

et al., 2008), critics have asserted that privacy during the measurement process is often a 

challenge in schools without a confidential nursing area. In such cases, measurements 

likely occur in a corridor, the corner of a gymnasium, or with students coming to the 

nurses’ office in small groups (Gordon, 2007; Kubik et al., 2007; Stoddard et al., 2008).  

According to opponents of the screening programs, violation of privacy during 

measurement may cause children to feel uncomfortable or lead to increased teasing or 

bullying (Cogan et al., 2008; Di Benedetto Gulledge, 2009; Gordon, 2007). 

 Since many states model their practices from Arkansas’ established screening 

system, it is worthy to highlight the actions that make the state successful in this area; 
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parents’ confidence in Arkansas’ screening processes steadily increased each year to a 

high of 76% in year six (ACHI: Arkansas Center for Health Improvement, 2009). In the 

first year of evaluation, the state established a BMI “hotline” that received approximately 

100 calls that year from parents with questions about the confidentiality of the 

assessments, among other concerns (Justus, Ryan, Rockenbach, Katterapalli, & Card-

Higginson, 2007). Following that school year, the state passed extra assurance for this 

issue by requiring that confidential communication to parents be separate from a school 

progress report (Raczynski et al., 2009). During each school year, schools submit 

individual student data via a protected website to the Arkansas Center for Health 

Improvement (ACHI). ACHI then sends a confidential Child Health Report to students’ 

homes, minimizing the school’s need to communicate with parents directly. The ACHI 

also develops aggregate reports for schools, districts, and the state annually, ensuring that 

individual children cannot be identified in any public reports. 

 
Resources 

 Implementation of a BMI screening program requires a number of resources that 

many schools may not be able to afford, which could result in poor or unequal conduct of 

the programs across schools. This threat to standard implementation could prevent all 

students and parents from sharing equal experiences in the process. Potential equality for 

BMI screening programs is conditional upon schools being able to afford the main costs 

for implementing the programs, including: purchasing equipment for taking 

measurements (standardized and calibrated scales and stadiometers); privacy protection 

(in the case of schools without a private nurse’s office, privacy screens are needed); 

purchasing computers and software to record measurements; translating, printing, and 
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mailing introductory letters, permission slips, and results to parents; and funding for the 

time and resources required for compiling, analyzing, and disseminating results to the 

state (Brosnan et al., 2008; Nihiser et al., 2007).    

 Staff-related expenses (both monetary and work time) to train and hire staff to 

conduct BMI measurements and answer follow-up questions from parents are the largest 

costs for implementation of BMI screening programs (Brosnan et al., 2008; Nihiser et al., 

2007). In most states, these duties are assigned to a school nurse, though physical 

education teachers are sometimes involved. School nurses have reported feeling 

overwhelmed by adding the state’s mandates to their existing job tasks (Nihiser et al., 

2007) and have expressed poor self-efficacy with conducting BMI measurements for 

children (Hendershot, Telljohann, Price, Dake, & Mosca, 2008; Nauta, Byrne, & Wesley, 

2009). Thus nurses can benefit from training about conducting private and reliable 

screenings, communicating with parents about BMI, and accurately measuring height and 

weight with the proper equipment (Stoddard et al., 2008).  

 The cost of running a BMI screening program has been estimated at ranges from $60 

to $500 per school (Dietz et al., 2009b) and $28 to $192 per student (Brosnan et al., 

2008), subject to the resources that the school already has in place and whether an 

overweight or obese student requires follow-up measurements. Data collection for 

Arkansas Act 1220 has been funded by the Robert Wood Johnson Foundation (RWJF) 

(Raczynski et al., 2009), making it possible for the state to implement its program; the 

RWJF funds similar programs in Delaware, Mississippi, New York, Texas and West 

Virginia. However, critics have charged that the financial burden is overwhelming to the 

many individually charged school districts and states that must seek or provide their own 
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funding. Further, some have noted that the money schools spend communicating and 

following-up with parents about their children’s overweight status might be better spent 

on proven, positive interventions such as physical education and nutrition programs 

(Forman & Woods, 2009). Research on nutrition education programs, for example, has 

confirmed that these programs have significant and positive effects on dietary practices 

when that have a long duration and behavior change is integral to the design and purpose 

of the program (Contento et al., 1995; Winterfeld, Shinkle, & Morandi, 2010). Similarly, 

physical activity during children’s school day has been shown to produce health benefits 

and increase academic achievement (Winterfeld et al., 2010). Yet these kinds of 

programs are missing from most schools in the country. Only 13 states require some form 

of nutrition education, which can vary by state and school district (Winterfeld et al., 

2010), and just three states require the nationally recommended physical activity minutes 

per week (National Association for Sport and Physical Education, 2010). Consequently, 

BMI screening programs can provide essential state-level data to justify the need for new 

and improved state legislation and resources for physical activity and nutrition education 

programs. The BMI data can also provide ongoing evidence to monitor the effectiveness 

and progress of physical activity and nutrition education programs over time. Thus the 

screening programs should not be seen as a replacement for nutrition education and 

physical activity programs, but rather as a valuable adjunct and catalyst to their 

development and ongoing success. 

 Required resources to run BMI screening programs are substantial. Yet supporters of 

these programs argue that the costs associated with BMI screening programs are minimal 

compared to the costs of childhood obesity. Beyond the associated physical and 
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psychological burdens, overweight and obesity in youth creates an economic burden for 

states and the nation requiring more resources than BMI screening programs. As noted in 

chapter one, annual costs for treating obesity-related diseases in children and adolescents 

increased three-fold from 1979 to 1999, to a total of $127 million (Wang & Dietz, 2002). 

Additional costs to youth are experienced in the form of their lower academic 

performance (Datar & Sturm, 2004, 2006; Krukowski et al., 2009; Wittberg, Northrup, & 

Cottrel, 2009) and higher rates of school absenteeism (Datar & Sturm, 2006) compared to 

their normal-weight counterparts. 

 Some states have already identified methods to reduce the annual cost of the BMI 

screening programs to make them more affordable for the schools. For example, 

Arkansas passed an amendment to Act 1220 in 2007 that reduced the screening frequency 

from annually to bi-annually. This money-saving approach also lowers the burden of 

screening time costs that detracted from requirements of the No Child Left Behind law 

(Justus et al., 2007; Raczynski et al., 2009). West Virginia eliminated some of their BMI 

screening costs by making the program a part of its rural health education partnership; 

rural rotations are required of all publicly funded health science students. This practice 

makes it possible for health care students to provide the technical staff support needed for 

the BMI screenings while simultaneously lowering costs for measurement staff (Dietz et 

al., 2009b). 

Parents 

Communicating With Parents 

Many schools that have established BMI screening programs have faced public 

opposition for what critics have called “counterproductive labeling” of the children (Di 
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Benedetto Gulledge, 2009; Tuttle, 2009), which may also confuse parents (Dietz et al., 

2009a). Even the term “obese” has been avoided for years in clinical practice when 

referring to children; the CDC did not start to use the terminology for classification until 

2010 (Ogden & Flegal, 2010), and it remains an offensive term to many parents (Dietz et 

al., 2009a). While the updated CDC categories since the 2010-11 school year are clearer 

than in previous years, parents have communicated that the percentile ranges are 

confusing and that they are skeptical of the CDC’s categories since children grow at 

varying rates (Dietz et al., 2009a). Moreover, although studies have revealed that parents 

are more likely to label their daughters as overweight than their sons (Jeffery, Voss, 

Metcalf, Alba, & Wilkin, 2005; Maynard, Galuska, Blanck, & Serdula, 2003), many 

parents have expressed fear of harming their child’s self-esteem or contributing to 

potential eating disorders if they label their children as overweight or obese (Booth et al., 

2009; Pagnini et al., 2007; Small et al., 2009).  

Alternatively, research about minorities has shown that some racial and ethnic 

groups are less likely to have a problem with heavier youth. For example, studies with 

Hispanic parents have shown that these parents were reluctant to label their children as 

overweight or obese, even if others in their social network or child’s school did (Pagnini 

et al., 2007; Reifsnider et al., 2006; Small et al., 2009). Rather, these parents indicated 

that an overweight child is more desirable than an underweight or normal weight child 

because he/she would be happier, healthier, and would not feel deprived by their parents 

(Myers & Vargas, 2000; Pagnini et al., 2007; Reifsnider et al., 2006; Small et al., 2009); 

similar findings have been noted in studies with African Americans (Young-Hyman, 

Herman, Scott, & Schlundt, 2000) and Native Americans (Adams, Quinn, & Prince, 
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2005). Schools must be mindful to balance the best interests when communicating with 

parents regarding their child’s weight status, not only to avoid offending parents by 

labeling their children, but also to avoid implying that a normal weight category is the 

only desirable weight status for youths. 

 Focus groups, interviews and survey results indicate that most parents, school 

administrators, and communities support school-based BMI screenings (ACHI: Arkansas 

Center for Health Improvement, 2009; Chomitz et al., 2003; Dietz et al., 2009b; Filbert et 

al., 2009; Johnson & Ziolkowski, 2006; Justus et al., 2007; Kubik et al., 2006; Kubik et 

al., 2007; Murphy & Polivka, 2007; Nihiser et al., 2007, 2009; Raczynski et al., 2009; 

Thompson & Card-Higginson, 2009). Parents, in particular, expressed greater support 

when the ethical principles of nonmaleficence and respect for autonomy were assured by 

schools, as the majority of concerns raised by parents have been for students’ privacy and 

self-esteem. While major focus has been paid to avoidance of labeling children as 

overweight to preserve their self-esteem (Booth et al., 2009; Di Benedetto Gulledge, 

2009; Pagnini et al., 2007; Small et al., 2009; Tuttle, 2009), an equally important issue is 

the need to avoid “victim-blaming” for parents of overweight children. This may be 

further exacerbated for parents who are overweight themselves (Kubik et al., 2007).  

 Focus group discussions with parents of elementary school aged children in 

Minnesota found that parents would support school-based BMI screening programs if 

they were provided with advanced notice of the screenings, the opportunity to decline 

their child(ren) from participation, assurance that the measures would be private and 

respectful to minimize weight-related teasing, and assurance that the personal BMI 

reports would have neutral and supportive language (Kubik et al., 2007).   
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 Although schools’ efforts to institute BMI screening programs have faced opposition 

and heated media coverage, especially in their initial phases, research has shown that 

many criticisms fade and parents’ approval for the programs improves over time (ACHI: 

Arkansas Center for Health Improvement, 2009; Johnson & Ziolkowski, 2006). Parents’ 

approval levels have also been remarkably receiving a BMI report card. For example, a 

follow-up mail survey for a BMI screening pilot program in Massachusetts found that 

78% of parents believed it was important for the schools to conduct the screenings 

annually and notify parents of the results. Support for the programs was stronger by 

parents of younger students than older students and of boys than girls (Kubik et al., 

2006). Similarly, researchers in Ohio that surveyed parents of elementary and middle 

school students found that parents reported that the BMI was useful in providing them 

with health information about their child’s weight. As many as 80% of these parents also 

agreed that schools are an appropriate place for weight screenings for their child(ren) 

(Murphy & Polivka, 2007). 

 
Parents’ Reactions 

Although most BMI report cards encourage parents to seek support and education 

from their child’s primary care physician, studies have found that only a small percentage 

of parents actually do so (Chomitz et al., 2003; Johnson & Ziolkowski, 2006; Nihiser et 

al., 2007, 2009); school principals and nurses also report low follow-up rates by parents 

(Johnson & Ziolkowski, 2006; Nihiser et al., 2007; University of Arkansas for Medical 

Sciences & College of Public Health, 2006). While the exact reasons for such low rates 

of follow-up are unclear, a study of elementary school parents in Ohio found that less 

than 16% of parents rated school-based BMI measures as very important; 27.3% rated 
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them as not important at all (Murnan, Price, Telljohann, Dake, & Boardley, 2006; Nihiser 

et al., 2007). In addition, follow-up with schools by parents may not necessarily focus on 

seeking further information to help their children. For example, a school district in 

Pennsylvania noted that half of the responses it received from parents were comments of 

disapproval for the district’s decision to involve itself in what they considered a family 

matter (Johnson & Ziolkowski, 2006). 

Given the lack of follow-up by parents, debate continues over the potential 

behavioral changes that parents have enforced on their children, most notably dietary 

restrictions, without receiving recommendations from a physician or nurse. Parents who 

receive BMI report cards are more likely to express intention to pursue clinical services, 

dieting, or increased physical activity for weight loss for their children (Chomitz et al., 

2003; Nihiser et al., 2007, 2009). Even though these intentions may be well-meaning, 

they are often planned without medical guidance despite language in the letters sent home 

from schools that strongly recommend against these actions. Moreover, studies have 

shown that parents sometimes support negative stereotypes about obese children (Adams, 

Hicken, & Salehi, 1988), express more overt parental bias with overweight adolescents 

(Eisenberg, Neumark-Sztainer, & Story, 2003), and provide overweight adolescents with 

less financial support for college than their lean or normal-weight counterparts (Crandall, 

1995). The potential for these kinds of parental reactions force schools to walk a fine line 

between beneficence and maleficence when they communicate students’ BMI results to 

parents. 

 Critics of BMI screening programs warn against the potentially negative effects that 

can occur for children whose parents foster weight stigma and necessitate dietary changes 
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without the guidance of a physician. While there is evidence that these reactions occur in 

some cases, Arkansas has reported that the numbers of parents who put children on a 

non-medically supervised diet has significantly decreased across the years of the 

screening program and that the very low percentage of parents who gave their children 

diet pills at baseline has not changed over time (Raczynski et al., 2009). Furthermore, 

recent data from the state shows that many parents’ behavioral reactions have been 

positive for students, as parents are: encouraging eating a healthy breakfast at home; 

limiting family consumption of chips, soda, and sweets; reducing the number of family 

meals in fast food restaurants monthly; limiting children’s screen time with television, 

video games, and Internet; giving more time for physical activity; and reducing the 

frequency of using physical activity as punishment for bad behavior (ACHI: Arkansas 

Center for Health Improvement, 2009). The number of parents who have adopted these 

behaviors has risen annually since the program’s initiation (ACHI: Arkansas Center for 

Health Improvement, 2009). 

 
Parents’ Perceptions of Their Child’s Weight Status 

Given parents’ pivotal role in shaping their child’s eating and activity habits, self-

esteem, and self-worth, parental involvement may be fundamental to any intervention 

that targets childhood weight issues. Although parents have the potential to encourage 

healthier behaviors in children and teens, research about parental perceptions of their 

children’s weight status reveals that parents often underestimate their child’s weight. 

Research in this area has included studies that were diverse in their populations, their 

methods, and their sample sizes, yet they were often consistent in their findings about the 

perceptions that parents have about their child’s weight status. 
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Study populations of previous research includes  parents of preschool-aged 

children (Baughcum, Chamberlin, Deeks, Powers, & Whitaker, 2000; Campbell, 

Williams, Hampton, & Wake, 2006; Carnell, Edwards, Croker, Boniface, & Wardle, 

2005; Genovesi et al., 2005; Myers & Vargas, 2000; Pagnini et al., 2007; Reifsnider et 

al., 2006; Small et al., 2009; Wald et al., 2007), parents of elementary school-aged 

children (Adams et al., 2005; Booth et al., 2009; Chomitz et al., 2003; Crawford, 

Timperio, Telford, & Salmon, 2006; Eckstein et al., 2006; Etelson, Brand, Patrick, & 

Shiralis, 2003; Jeffery et al., 2005; Maynard et al., 2003; Murphy & Polivka, 2007; Rhee, 

Lago, Arscott-Mills, Mehta, & Davis, 2005; Wald et al., 2007; Young-Hyman et al., 

2000), and parents of high school-aged adolescents (Goodman, Hinden, & Khandelwai, 

2000; West et al., 2008). Many of the studies have identified ethnic and socioeconomic 

diversity in their samples (Myers & Vargas, 2000; Pagnini et al., 2007; Wald et al., 2007; 

West et al., 2008; Young-Hyman et al., 2000), with two studies focusing exclusively on 

Hispanic parents (Reifsnider et al., 2006; Small et al., 2009), and one study focusing 

exclusively on caregivers of Native American children (Adams et al., 2005). The range of 

sample sizes for these studies is also diverse. Quantitative studies ranged from as low as 

83 participants (Etelson et al., 2003) to as high as 15,483 participants (Goodman et al., 

2000), while qualitative studies had ranges from 11 participants (Small et al., 2009) to as 

high as 55 participants (Booth et al., 2009).  

Despite the different methods, study populations, and sample sizes, study findings 

about the perceptions that parents have regarding their child’s weight status have been 

fairly consistent. Given the large number of studies and the varied nature of their research 

strategies, the study findings are presented in this section by topic, rather than by study. 
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Misperceptions about child’s weight status. 

 Previous research shows overwhelming evidence that the accuracy of parents’ 

perceptions of their child’s weight status is largely dependent on the child’s age, gender 

and size. Although parents’ perceptions of teens were inaccurate in two studies 

(Goodman et al., 2000; West et al., 2008), most evidence showed that parents were more 

accurate when evaluating the weight status of older children or adolescents than younger 

children (Chomitz et al., 2003; Doolen et al., 2009). They were also more accurate in 

assessment of the weight status of girls than boys (Booth et al., 2009; Wald et al., 2007; 

West et al., 2008), for normal weight children compared to overweight or obese children 

(Adams et al., 2005; Baughcum et al., 2000; Booth et al., 2009; Boutelle, Fulkerson, 

Neumark-Sztainer, & Story, 2004; Campbell, Williams et al., 2006; Carnell et al., 2005; 

Chomitz et al., 2003; Doolen et al., 2009; Eckstein et al., 2006; Genovesi et al., 2005; 

Jeffery et al., 2005; Maynard et al., 2003; Pagnini et al., 2007; Reifsnider et al., 2006; 

Rhee et al., 2005; Small et al., 2009; Wald et al., 2007; West et al., 2008), and after 

having received a BMI report card (Chomitz et al., 2003).  

 Additional findings about parents’ perceptions of their child’s weight status 

revealed that certain lifestyle and genetic characteristics of the parents were also highly 

correlated with their level of accuracy in assessing their child’s weight. Specifically, 

overweight or obese parents were more likely than normal weight parents to 

underestimate their child’s weight (Baughcum et al., 2000; Campbell, Williams et al., 

2006; Genovesi et al., 2005; Rhee et al., 2005; West et al., 2008). There was, however, 

one study which found no relationship between a parent’s weight and his/her 

misperception of the child’s weight status (Carnell et al., 2005). Low parent education 
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was also positively associated with misperception of a child’s weight status in numerous 

studies (Baughcum et al., 2000; Eckstein et al., 2006; Genovesi et al., 2005; Goodman et 

al., 2000). In one study that also controlled for socioeconomic status with education, the 

low parent education finding remained significant for increased misperception and was 

also related to higher parent weight (Baughcum et al., 2000). Another study found that 

higher parent education was positively related to having a normal weight child 

(Baughcum et al., 2000; Eckstein et al., 2006). In addition, mothers tended to have more 

accurate weight perceptions of their children than did fathers (Jeffery et al., 2005). 

 Race and ethnicity of the parents were also noted by some studies to be an 

important indicator of child weight misperceptions. In one study about the effectiveness 

of personalized BMI report cards sent home from schools to improve accuracy of 

parents’ perceptions about their child’s weight, misperceptions were higher in African 

American parents than in Caucasian parents at time 1. However, these parents also 

showed the greatest improvement in accuracy of perception by time 2 (West et al., 2008). 

Focus groups, questionnaires, and interviews with Hispanic parents revealed that parents 

in this cultural group, in particular, were less likely to accurately perceive their children 

as overweight or obese; less likely to label their children as overweight or obese (even if 

others in their social network or child’s school did); and less likely to view overweight as 

a problem (Myers & Vargas, 2000; Pagnini et al., 2007; Reifsnider et al., 2006; Small et 

al., 2009). Rather, these parents were more likely to view an overweight child as more 

desirable than an underweight or normal weight child because they noted that they would 

be happier, healthier, and would not feel deprived by their parents (Pagnini et al., 2007; 

Reifsnider et al., 2006; Small et al., 2009). Further, Hispanic mothers who were asked to 
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identify photographs of underweight, normal weight, overweight, and obese children 

frequently failed to categorize the overweight or obese child as being above a healthy 

weight range (Reifsnider et al., 2006). Similar findings to those with Hispanic 

populations have been noted by studies with African Americans (Young-Hyman et al., 

2000) and Native Americans (Adams et al., 2005). 

Concerns about weight status and health. 

Previous studies have also revealed that parents’ perceptions of their child’s weight 

were not necessarily indicative of parent’s concerns for overweight or obesity as 

important health issues for their child. This finding was particularly relevant for parents 

who underestimated their child’s weight; they were also less concerned about their 

child’s weight as a potential health problem (Baughcum et al., 2000; Chomitz et al., 

2003; Eckstein et al., 2006; Reifsnider et al., 2006; Small et al., 2009; Wald et al., 2007; 

West et al., 2008; Young-Hyman et al., 2000) or as exceeding healthy weight standards 

(Wald et al., 2007; West et al., 2008). Interestingly, parents had greater concern about the 

weight status of their daughters than their sons (Boutelle et al., 2004; Campbell, Williams 

et al., 2006; Wald et al., 2007). They were also more likely to label their daughters as 

overweight than their sons (Jeffery et al., 2005; Maynard et al., 2003), though many 

parents also addressed fears of harming their child’s self-esteem or contributing to 

potential eating disorders if they labeled their children as overweight or obese (Booth et 

al., 2009; Pagnini et al., 2007; Small et al., 2009). 

Although participants in one focus group study claimed to not know how to 

determine if their child was overweight or obese (Small et al., 2009), parents in most 

studies identified methods that they would use to identify their child’s weight as 
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exceeding healthy standards and causing concern. These included, but were not limited 

to: asking their child’s healthcare provider, comparing their child’s size to that of other 

children his/her age, inspecting their child’s waist for extra skin, having a child whose 

clothing size is large relative to other children his/her age, looking at a child’s physical 

appearance, seeing that their child had limited physical performance, witnessing their 

child being embarrassed by his/her body size, or noticing poor self-esteem in their child 

(Booth et al., 2009; Pagnini et al., 2007; Small et al., 2009).  

Parents in two studies revealed that receipt of a BMI report card from their child’s 

school that indicated an unhealthy weight status was effective in improving parents’ 

accuracy in classifying their child’s weight, as well as encouraging parents to seek 

medical help and make behavioral changes in their family to improve weight health 

(Chomitz et al., 2003; West et al., 2008). Other studies, however, have found that parents 

had no desire to have their child’s school, friends, or even family members communicate 

with them about their child’s weight. Instead, parents noted that if their child’s weight 

was a health issue, it should be communicated to them by their son or daughter’s 

physician (Booth et al., 2009; Pagnini et al., 2007; Small et al., 2009).  

Correcting misperceptions with school screenings. 

 As the previous studies indicate, parental misperception has been noted as an 

important factor which limits initiation of treatment for pediatric overweight and obesity. 

As noted in the first chapter, one of the main goals of school-based BMI screening 

programs and report cards is to correct these kinds of misperceptions so that parents can 

learn how to help their children and protect them from potential health risks (Chomitz et 

al., 2003; Denehy, 2004; Evans & Sonneville, 2009; Krukowski & West, 2009; Lampard 
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et al., 2008). Investigators who conducted a quasi-experimental study with four 

elementary schools in Massachusetts found that when comparing survey feedback from 

three groups – one that received BMI report cards, one that received general health 

information, and a control group that did not receive any health materials – those 

participants who received the BMI report cards were significantly more likely than the 

other two groups to know their child’s weight status (Chomitz et al., 2003). They were 

also more likely to plan for medical help and dieting and physical activities for their 

overweight children (Chomitz et al., 2003).  By providing parents with an accurate 

screening benchmark for their child’s weight status, BMI report cards can help to reduce 

confusion for parents/guardians regarding whether their child is a healthy weight for 

his/her age and height. In addition, most BMI report cards encourage parents to contact 

their child’s physician for additional information and support. Should this 

recommendation be followed, parents’ misperceptions can be further corrected with 

education from their child’s physician regarding what constitutes a healthy BMI for that 

child and how to work with the physician and child to safely achieve it. 

Students 

Bullying/Teasing  

 Opponents of BMI screening programs assert that even when the measurement 

process is private, school-based screenings have potential to lead to increased bullying 

and teasing for overweight youths (Cogan et al., 2008; Di Benedetto Gulledge, 2009). 

Psychosocial complications from weight-related bullying and teasing, such as reduced 

self-esteem and hindered academic performance, have been noted for children as young 

as pre-school age (Cramer & Steinwert, 1998), and are experienced by approximately 
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one-third of overweight boys and girls in the U.S. (Eisenberg et al., 2003; Griffiths, 

Wolke, Page, Horwood, & ALSPAC Study Team, 2006; Janssen, Craig, Boyce, & 

Pickett, 2004; Neumark-Sztainer et al., 2002; Storch et al., 2007).  

 Critics have voiced concern that overweight children are more likely than normal-

weight children to experience discomfort and embarrassment from the BMI screening 

process (Evans & Sonneville, 2009; Gordon, 2007), though this assertion is not 

empirically supported. In fact, evaluation data from BMI screening programs reveal that 

these programs have not increased weight-related teasing or bullying in schools (Evans & 

Sonneville, 2009; Krukowski & West, 2009; Raczynski et al., 2009). Instead, evaluation 

surveys with parents and adolescents in Arkansas indicate that weight-based teasing has 

decreased by more than half – from 12% in 2003-04 to 5% in 2008-09 – and that teasing 

for other reasons has also decreased in schools that have adopted the BMI screening 

programs – from 21% in 2003-04 to 16% in 2008-09 (University of Arkansas for Medical 

Sciences & Fay W. Boozman College of Public Health, 2009).  

 Research has shown that weight gain during the earliest elementary school years 

(from kindergarten through end of third grade) has been associated with reduced test 

scores, more absences, and higher teacher ratings of internalizing and externalizing 

behavioral problems (Datar & Sturm, 2004, 2006). Thus BMI screening programs that 

help to halt or reverse weight gain in children’s earliest school years may assist in 

preventing bullying/teasing before it even starts.  Although the cause for Arkansas’ 

decreased teasing rates cannot be directly attributed to BMI screenings, at minimum, 

these data refute the alleged increase that critics have feared. 
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Eating Disorders 

Opponents of school-based BMI screenings also voice concern that the 

combination of increased weight stigma, as well as potential discomfort from being 

categorized as overweight or obese, can also lead to increased risk for developing eating 

disorders (Cogan et al., 2008; Di Benedetto Gulledge, 2009; Fairburn et al., 1998). 

Children and adolescents who are labeled as overweight by school-based screenings may 

be motivated to adopt unhealthy behaviors to lose weight (Ikeda, Crawford, & 

Woodward-Lopez, 2006). Research suggests that adolescents’ perceptions about their 

body weight are more important than their actual weight, regardless of BMI, and that 

self-perceptions of being very under- or overweight are associated with greater odds of 

suicide attempts (Eaton, Lowry, Brener, Galuska, & Crosby, 2005; Ikeda et al., 2006) and 

increased risk for developing an eating disorder (Stice & Whitenton, 2002). Body 

dissatisfaction has been reported for children as young as five years old, though it 

increases with age and is significantly correlated with BMI (Hesketh, Wake, & Waters, 

2004; Ikeda et al., 2006).  

According to the most recent Youth Risk Behavior Surveillance System (YRBS), 

the rates of disordered eating behaviors increased in Arkansas between 2001 and 2007 

(before and after Act 1220) (Evans & Sonneville, 2009). National data indicate that 

44.4% of students nationwide tried to lose weight in 2009, with the highest prevalence 

among Caucasian females in high school. Measures taken to lose weight or prevent 

weight gain by both females and males that are measured in the YRBS include: 

restricting calories; fasting for ≥1 day; exercising; consuming diet pills, powders, or 

liquids; and vomiting or taking laxatives (U.S. Department of Health and Human 
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Services & Centers for Disease Control and Prevention, 2010). YRBS results indicate 

that eating disorders in youth are a significant health problem. Critics of BMI screening 

programs have asserted that categorizing students according to weight, rather than 

emphasizing health, creates an environment that fosters these risky behaviors and reduces 

schools’ abilities to ensure beneficence for all students. 

However, supporters of BMI screening programs note that there is no substantial 

evidence to prove that BMI screening programs cause an increase in disordered eating 

behaviors in youths. Although Arkansas’ 2007 YRBS data revealed an increase in 

disordered eating behaviors before and after Act 1220, the most recent YRBS data from 

2009 show that those numbers have declined (U.S. Department of Health and Human 

Services & Centers for Disease Control and Prevention, 2010). Furthermore, Arkansas’ 

Act 1220 evaluation data indicate an overall decrease in adolescent-reported weight 

concerns, dieting, and consumption of diet pills since the year that Act 1220 was 

established (ACHI: Arkansas Center for Health Improvement, 2009). Simultaneously, the 

state has witnessed an increase in its students’ reported physical activity (ACHI: 

Arkansas Center for Health Improvement, 2009);  physical activity is positively 

correlated with improved academic performance (Wittberg et al., 2009), better self-

esteem, and reduced risk for eating disorders (Littleton & Ollendick, 2003; Martinsen, 

2010) in children and adolescents.  

 Some critics have asserted that BMI measurement should be handled in primary care 

offices, where parents and physicians can communicate about a child’s weight status to 

help prevent eating disorders (Cogan et al., 2008). However, research findings indicate 

that this practice rarely occurs; almost 70% of obese children and 95% of overweight 
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children were not appropriately identified as such in their medical records, according to 

one recent study (Dilley et al., 2007). Without BMI measurements, many eating disorders 

could go unrecognized in a clinical setting. 

 Eating disorders such as anorexia and bulimia are often related to a misperception in 

body weight, specifically an overestimation of one’s size. By helping students to 

accurately perceive their body weight as being within a normal BMI range for their age, 

BMI report cards could play a role in helping students to overcome their misperceptions 

about their body size (Maximova et al., 2008). Further, since BMI screenings also 

identify underweight youth, they provide a confidential way to help parents recognize 

when a child’s weight status might be an indicator for an eating disorder like anorexia 

(Krukowski & West, 2009). Research has shown that greater misperception of a child’s 

weight status by his/her parents is positively associated with increased risk for an eating 

disorder (Lampard et al., 2008). Thus the opportunity to potentially correct 

misperceptions for both students and parents with BMI screening programs can be 

protective for eating disorders. 

Summary of the Literature 
 

 Research suggests that parents often misperceive their child’s weight status, yet most 

parents also support having their perceptions corrected by annual BMI measurements in 

schools (ACHI: Arkansas Center for Health Improvement, 2009; Chomitz et al., 2003; 

Dietz et al., 2009b; Filbert et al., 2009; Johnson & Ziolkowski, 2006; Justus et al., 2007; 

Kubik et al., 2006; Kubik et al., 2007; Nihiser et al., 2007, 2009; Raczynski et al., 2009; 

Thompson & Card-Higginson, 2009). Despite this general desire among parents, schools 

charged with implementing BMI measurement programs must confront a variety of 



58 
 

ethical considerations in addition to the health considerations inherent in the programs.  

While this may seem overwhelming, the evidence presented in this chapter reveals that, 

in practice, most BMI screening programs have upheld the ethical principles to date.   

 

Using Framing Theory to Study Parents’ Perceptions 
 

While research about parents’ perceptions of child weight and BMI report cards 

has produced consistent findings, it has been limited in depth and scope. Further, the 

majority of this research has been conducted without any theoretical guidance or 

perspective; the few researchers whose studies were theoretically grounded used the 

Transtheoretical Model (Baughcum et al., 2000; Rhee et al., 2005; Wald et al., 2007; 

West et al., 2008). The proposed study used framing theory to guide the interpretation 

and development of frames produced in the School District of Philadelphia’s (SDP’s) 

BMI report card template. Although framing theory has been used extensively in media 

and communication studies, political science, sociology, social-psychology, and for 

public health policy development, it has had limited application in pediatric obesity 

research to date (Dorfman, Wallack, & Woodruff, 2005; Finnegan & Viswanath, 2008; 

Woodruff, Dorman, Berends, & Agron, 2003). In addition, no published studies have 

used the proposed methodologies to create tailored, evidenced-based message templates 

to inform decision making, encourage participation, and resolve decisional conflicts that 

some parents may have about making healthy lifestyle behavior changes for their 

children. This section provides a detailed review of framing theory and analysis, as well 

as its relationship with perceptual mapping and vector message design methodologies. It 
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will also describe how framing theory and perceptual mapping methods were used to 

study and improve communication about BMI to parents.  

Framing Theory and Conducting Frame Analysis 

Erving Goffman (1974) is often credited with introducing framing to the social 

sciences. From the psycho-sociological perspective, he was interested in how people rely 

on expectations and definitions to make sense of everyday events (Reese, 2001). It is 

from this perspective that the concern of framing theorists has become how reality is 

shaped for individuals through selection and classification. Iyengar (1991) referred to 

frames in the simplest sense. He believed that any subtle alteration in the presentation of 

an issue created a frame (Iyengar, 1991). Others have referred to a frame as a “cognitive 

‘window’ through which a [story] is ‘seen’”(Pan & Kosicki, 1993).  

By making some aspects of a “perceived reality” more salient in a communicating 

text, frames can promote “a particular problem definition, causal interpretation, moral 

evaluation, and/or treatment recommendation for the item described” (Entman, 1993, p. 

52). From this perspective, it can be noted that power exists when a frame is able to call 

attention toward something, while it simultaneously calls attention away from something 

else. Frames can impact salience through placement, repetition, or aligning themselves 

with culturally familiar symbols (Entman, 1993, 2004). Such issues have been presented 

in other studies that have focused on health-related issues, including youth violence 

(Dorfman, Woodruff, Chavez, & Wallack, 1997) and alcohol and tobacco use (Goldstein, 

Sobel, & Newman, 1999). Following Entman’s lead, this study explored how parents in 

the SDP perceive the way that BMI information has been framed via BMI report cards, 
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and how those frames influence parents’ definitions, interpretations, evaluations, and/or 

treatment plans for their child’s BMI results and potentially overweight or obese status.   

A related area to explore when describing framing theory is that of schema or 

schemata. Schema and schemata are terms that are commonly used to describe the 

cognitive structures that organize our way of thinking (Entman, 2004; Ghanem, 1997; 

Goffman, 1974; Graber, 1984; Patterson, 1994). Although many scholars have used the 

words frame and schema interchangeably, Ghanem (1997) has pointed out that there is a 

difference. He suggests that schema comes from past knowledge and experience. 

Schemas are what individuals bring with them when they interpret the world. Schemas 

are inside. Frames, on the other hand, are created, changed, or manipulated outside 

stimuli. According to Graber (1984), however, an individual’s existing schema can be 

expanded or defined as direct and indirect experiences—those provided by the media or 

other influential outside sources—challenge its accuracy and completeness. Similarly, 

when Entman wrote that salience could be achieved by aligning frames with culturally 

familiar symbols, he was noting the power of frames to activate schema.  

While framing theorists may debate about a unified definition of a frame and 

frame theory, framing studies are more focused on description and analysis than 

definitions and definitive conclusions. Furthermore, one major advantage of framing 

theory is that it simultaneously provides research with an interpersonal/micro-level 

perspective (e.g. when analysis is focused on individual schemas) as well as a 

community/macro-level perspective (e.g. when analysis is focused on commonly used 

frames and culturally familiar symbols). 
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The degree to which each of these levels (individual/micro or community/macro) 

is reflected in a research intervention, program, or study is dependent on the method of 

framing analysis used by the researcher. This study conducted a frame analysis by 

examining parents’ perceptions of frames with the assistance of Galileo theory and its 

associated methodology – perceptual mapping. Perceptual mapping allows for the 

combination of individual feedback from parents and nurses (individual/micro level) with 

grouped individual data that create a mental map of the “average” feedback from 

members of those groups (community/macro). This is further described in the next 

section. 

Perceptual Mapping for Frame Analysis and Improved Health Messages 

The BMI report cards sent home to parents have two main message functions: 1) 

they inform/educate parents about their child’s BMI classification, and 2) they instruct 

parents to seek additional information and support from a family physician (particularly if 

the child is overweight or obese). Underlying these direct functions is an equally 

important indirect objective: to persuade or motivate parents (e.g. to seek care from a 

doctor, make family-based behavioral changes, increase their level of knowledge about 

the BMI-for-age measurement and health consequences associated with pediatric 

overweight and obesity, etc.). The degree to which these report cards can persuade 

parents is in direct relation to how well the messages in the BMI report cards align with 

parents’ preconceived perceptions about BMI and pediatric overweight, or what 

Leventhal calls their “common-sense” model of these disease issues (Cameron & 

Leventhal, 2003; Leventhal et al., 2001; Leventhal, Leventhal, Sutton, Baum, & Johnson, 

2004). Furthermore, parents’ decisions about how to respond to the information in the 
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BMI report card will also be based upon their common-sense model (what framing 

theorists call schema). 

 Perceptual mapping and vector modeling provides researchers with a 

methodology to accomplish this goal. Based on multidimensional scaling (MDS), these 

methods conceive of cognitive and cultural processes as objects relative to other objects 

within a multidimensional attitude space (Barnett & Woelfel, 1988; Larson et al., 2009; 

Woelfel & Fink, 1980) yielding graphic three-dimensional, multi-colored displays of how 

respondents perceive the relationships among a set of elements (e.g. risks & benefits) (see 

Figures 2 and 3). This allows the researcher to study how framing effects, perceptions of 

risks/benefits, and attitudes toward risk, contribute to both cognitive and affective 

dimensions of decision-making for diverse populations. Perceptual mapping also allows 

researchers to use vector modeling procedures to identify themes and messages that are 

likely to persuade a person to a desired action, based on the attitudes that person has 

already identified as being within their attitude space. The existing attitudes of a person 

or group (their schema or common-sense model) can be visually displayed with 

perceptual mapping procedures, which show the relative importance of different elements 

Figure 2. Sample Perceptual Map Figure 3. Sample Perceptual Map with 
Target Vectors 
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to an individual “self” (if the map is based on only one person) or to a group/sample 

average “aggregate sel  f” (where data are combined for multiple respondents). The 

ability to construct and analyze maps for segmented representative subgroups is critical 

for extracting information needed for targeting and tailoring messages (Bass, Gordon, 

Ruzek, & Hausman, 2008).  

The perceptual mapping method uses paper-pencil survey instruments that require 

subjects to rate the extent to which they associate specific elements with each other 

(based on similarities and differences or perceived association). For this study, parents of 

children in kindergarten through eighth grade in the SDP answered a series of questions 

that asked them to rate the risks and benefits they associated with the BMI-for-age 

measure, school-based BMI screening programs, and BMI report cards, using a scale of 0 

to 10. A 0 to 10 scale provides for optimal variability as well as ease of use. For example, 

a participant was asked questions such as, “On a scale of 0 to 10, where 0 means strongly 

disagree and 10 means strongly agree, please rate how much do you agree or disagree 

with the statement, ‘I should be told each year whether my child is at a healthy 

BMI/weight for his/her age’” (see Appendix E for complete list of perceptual mapping 

survey questions). 

Unlike other mental mapping procedures that require the respondent to make 

complex overall judgments, perceptual mapping only requires subjects to judge the 

individual component associations (e.g. risks, benefits); the software then puts these 

component parts together as a whole model, making the instrument easy for participants 

to use. Data can be collected from participants with limited literacy by having a 
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researcher read the statements and ask the patient to “rate” how much they agree or 

disagree with each one, using a simple graphic display of agreement-disagreement.  

Once the maps are developed, vector analytic procedures are used to determine a 

message strategy. A target vector (see dotted line in Figure 3) represents the kind of 

perception or behavior that the SDP would want parents/guardians to think about or 

pursue after receiving the BMI report card. In other words, the target vector is the target 

behavior, action variable, or perception on which the School District would want 

parents/guardians to act. By identifying the concepts in the path from the aggregate self 

to the target vectors, multiple message strategies could be identified to “push” the 

aggregate self toward the desired actions.  In other words, this analysis allowed the 

researcher to identify the concepts that were critical for addressing the target population’s 

concerns, knowledge, and perceptions of the risks and benefits of the desired target 

vectors. Thus the new BMI report card template could be accurately tailored to the direct 

needs of the target population’s conceptualizations about BMI measures, screening 

programs, and report cards. 

In sum, framing theory and perceptual mapping are relevant and useful for the 

study of parents’ perceptions of pediatric overweight and obesity, BMI, and the 

Pennsylvania Growth Screening Program (PAGSP) BMI report card for three main 

reasons. First, frames provide schools with important opportunities to organize and 

manage the way that BMI measurements are communicated to and interpreted by parents. 

Framing also helps to define the issues that can project a likely trajectory for future 

policies about school-to-parent BMI communication. Second, frames have the ability to 

influence opinions and guide parents as they navigate the value and attitude conflicts 
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(Nelson & Willey, 2001) they may have about BMI measures in relation to their children. 

As previously described, this study led to the creation of a revised BMI report card 

message template for the School District of Philadelphia that can improve the frames put 

forward by the District currently. The third reason that these approaches are valuable for 

this research is that they have been used to learn about attitudes and perceptions, and to 

develop targeted and/or tailored messages in a variety of public health areas (Finnegan & 

Viswanath, 2002, 2008). Yet they have not been applied to the field of pediatric obesity. 

Their application to this important health issue makes a significant contribution to the 

fields of health communication and pediatric obesity.  

Summary 

 Disputes between proponents and critics about school-based BMI screening 

programs and BMI report cards may persist, but their continued debate is essential for 

moving the issue forward on the public health agenda. Central to this debate is a desire to 

maximize health benefits to students and parents while minimizing any potential risks or 

discomfort. In order to accomplish this task, it is essential that schools communicate with 

parents in a manner that is clear, meaningful, safe and supportive. While school districts 

may have a strong interest and need for improving their health communication with 

parents, many lack the resources to investigate what the parents in their district know and 

feel about the BMI-for-age measure for children and the school-based BMI screening 

programs. This research combined health communication theories and methods to clarify 

these issues for the School District of Philadelphia and created school-to-parent messages 

about BMI and weight health that are tailored for parents and guardians of students in 

Philadelphia, and can be used across the Commonwealth of Pennsylvania.  
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CHAPTER 3: METHODS 
 

This chapter presents the research design and methods used to learn about 

parents’/guardians’ perceptions of BMI and BMI-for-age, school-based BMI screening 

programs, and BMI report cards. It discusses the qualitative methods (focus groups and 

semi-structured in-depth interviews) and quantitative methods (surveys) that were used 

for the study’s cross-sectional multi-phase research design. For each phase of the study, 

this chapter addresses the sample and recruitment plans, data collection and research 

procedures, instrumentation, and data analysis plan. It also discusses the limitations and 

benefits of the study and research design. 

Research Design 

This study explored how parents and guardians of students in the SDP perceive 

BMI information as it has been framed in the District’s BMI report cards, and how those 

frames influence parents’ definitions, interpretations, evaluations, and/or treatment plans 

for their child’s BMI results by addressing the following research questions: 

RQ1: What are parents’/guardians’ perceptions of BMI, BMI-for-age, and 
school-based BMI screening programs? 
 
RQ2: What are parents’/guardians’ perceptions of the BMI report cards that 
schools use for communicating with them about students’ BMI-for-age weight 
status category? 
 
RQ3: Can framing theory and perceptual mapping messages provide the 
necessary means for developing an improved evidence-based template for a BMI 
report card? 

These questions were studied with a multi-phase cross-sectional design that combined 

qualitative and quantitative methods over an 11-month period, as illustrated in Figures 4 

and 5 below. 
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                             Study Specific Aims 
1. Assess parents’/guardians’ perceptions of BMI, the Pennsylvania Growth 

Screening Program, and BMI report cards, as well as the usefulness of BMI 
report cards for school-to-parent communication about their students’ 
weight status. 

2. Develop message templates that are informed by the perceptual maps 
created from the feedback of parents/guardians and school nurses in the 
School District of Philadelphia. 

 

 
 

 

Phase I – Collecting Qualitative Data to Develop a  
Perceptual Mapping Survey Instrument 

 

 

a.   Focus Group Discussions with Parents/Guardians 
45 – 60 min. per focus group (n = 20)    

b.  Semi-structured In-depth Interviews with School Nurses 
30 – 45 minutes per interview (n = 7) 

 

c.  Develop the perceptual mapping survey based on focus                                                     
group and interview results 

 

 

 
 

 

Phase II – Administration of Survey Instrument 
To Parents/Guardians 

n = 105 

 
 
 
 

 

 

 
 
 

Phase III – Analyze Survey Data, Create Perceptual Maps 
and Produce Message Template Through Vector Modeling 

 

 

 

 
 
 

 

 

Phase IV – Dissemination of Templates to 
The School District of Philadelphia and to the  

state of Pennsylvania through PANA 
for comments and feedback 

 

       
 
 

 
 

Figure 4. Visual Display of Four-Phase Study Design 
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Figure 5. Visual Display of Study Timeline from 2011-2012 
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 The four-phase study design detailed below incorporated qualitative (focus groups 

and semi-structured in-depth interviews) and quantitative (cross-sectional survey) 

methods to assist in the development of an evidence-informed school-to-parent 

communication template that can improve communication and informed decision 

making. The research process made use of framing theory and frame analysis during 

every step of the research strategies for: 1) interpretation of focus group and interview 

feedback, 2) development of survey questions, 3) interpretation of perceptual maps, and 

4) the creation of new frames in the BMI report card message template. Framing in this 

study focused on the presentation and organization of BMI information which all parents 

in the School District can receive through the new BMI report card template.  

Phase I: Qualitative Data Collection 

 This phase included: Phase Ia) Conducting three focus groups (n = 20) to identify 

key cognitive and affective concepts to develop the perceptual survey instrument; Phase 

Ib) Conducting interviews with school nurses (n=7);  and Phase Ic) Developing a 

perceptual mapping survey based on focus group and interview results. Phase I took 

approximately 12 weeks, from March through May, 2011. 

Phase Ia: Focus Group Discussions with Parents/Guardians 

 To learn parents’/guardians’ perceptions of pediatric overweight and obesity, BMI, 

and the PAGSP BMI report card, three focus group discussions were conducted during 

Phase Ia with a total of 20 parents/guardians of children (grades K-8) in the SDP. 

Feedback from the focus group transcripts provided valuable data to inform the 

development of the surveys that were distributed to a larger sample of parents/guardians 
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(n=105) in Phase II. Each focus group had 6 to 8 participants and took 45 to 60 minutes 

to complete. Parents and guardians who participated in the focus groups received a $20 

gift card to Shop Rite for their participation and 2 SEPTA tokens as a travel allowance. 

 
Focus Group Sample  

 This study used non-probability sampling to obtain a convenience sample of 

parents/guardians (n=20) of students from the SDP during Phase Ia. Parents from the  

SDP provided a valuable sampling frame for exploring perceptions about BMI-for-age 

categories and BMI screening programs and report cards because students of parents in 

the SDP are representative of the most at-risk populations for pediatric overweight and 

obesity. Not only does the SDP have a large student minority population (12.67% 

Hispanic/Latino and 52.68% African American) (Institute of Education Sciences National 

Center for Education Statistics & U.S. Department of Education, 2010), it also has 

pediatric overweight and obesity prevalence rates above the national averages (19.4% 

SDP versus 15.8% U.S. overweight and 17.4% SDP versus 12.0% U.S. obesity) (Centers 

for Disease Control and Prevention, 2010b). SDP students are also significantly less 

physically active on an average school day and spend more time in front of televisions 

and computers than their national counterparts (Centers for Disease Control and 

Prevention, 2010b). 

 Since each parent in the District had his/her own framing schema for providing 

feedback and data for this study, there were few considerations that needed to be made 

which excluded a parent/guardian from being a participant. Parents/guardians were 

eligible to participate if their child was a student in the SDP from kindergarten through 

grade 8 (K – 8); they were at least 18 years old; and they were able to understand English 
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well enough to complete the consent form and understand focus group or survey 

questions.  These inclusion criteria were chosen because: 1) parents of younger children 

(i.e. elementary and middle school ages) are more likely to be involved with, concerned 

about, and responsive to documents sent from the School District than are parents of high 

school students (R. Cooper, personal communication, March 12, 2010); and 2) the 

researcher can only speak English as a first language and was unable to hire a Spanish 

speaking translator because of budgetary constraints. The exclusion of parents who do 

not speak English was a significant limitation of the study sample. Protection for the 

ethical treatment of all participants was assured by the Institutional Review Boards at 

Temple University and at the School District of Philadelphia. 

 
Focus Group Recruitment 

 Upon approval from the District and University IRBs, the researcher contacted the 

Director of the Wilson Park Boy & Girls Club (located at 2500 Jackson Street in South 

Philadelphia) to inquire about assistance with focus group recruitment. The Director of 

Wilson Park graciously offered to assist the researcher with recruitment efforts and to 

provide a private room in the Center to meet with the focus groups at a time that would 

be convenient for the participants. The Wilson Park recreation center is affiliated with the 

Philadelphia Housing Authority, making it an ideal location to hold focus groups that 

were convenient for parents/guardians to attend, as they all lived within one block of the 

Center. The strong after school programs, career training services, and community 

building programs held at the Center draw large numbers of parents and guardians of 

school-aged children on a nightly basis. The Director was given a recruitment flyer, 
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which he posted around the Center to attract potential participants (see Appendix F for 

recruitment announcements and flyers). 

 
Focus Group Procedure 

 The Director of the Wilson Park Boys & Girls Club pre-screened focus group 

participants to ensure that they met the eligibility criteria. Once 20 participants were 

identified, he assigned dates and times for the participants to attend their focus group. 

Three focus groups were scheduled for the early evening hours on Tuesdays and 

Thursdays in March, since the Director identified these times as being most convenient 

for participants. All parents/guardians received a confirmation email or phone call 

reminder from the Center Director two days before the scheduled focus group time.  

 On the evenings of the focus groups, the researcher and a student volunteer (who 

served as a note taker) greeted each participant with an introduction prior to the start of 

the focus groups. At this time, each participant was also asked if they have a child who is 

a student in grades K-8 in the SDP and which school their child attends. They were 

engaged in introductory small talk about their child and his/her school to confirm that 

they met the eligibility criteria prior to the start of the focus group discussion.  

 Parents/guardians completed informed consents to participate in the focus groups 

and agreed to be audiotaped prior to the start of any questions or discussion (see 

Appendix A for all consent forms). Parents/guardians were then asked about their general 

knowledge and feelings regarding pediatric overweight and obesity, the BMI measure, 

and the BMI-for-age weight categories. Parents/guardians were then provided with a 10-

minute education about BMI, BMI-for-age, school-based BMI screening programs, and 

BMI report cards using a PowerPoint slide presentation projected onto the wall with a 
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portable projector. The researcher provided all participants with copies of the PowerPoint 

slides used for this education (see Appendix C for focus group PowerPoint slides). 

Following the educational component, participants were asked about school-based BMI 

screening programs and the BMI report cards sent home by the SDP. They were also 

asked whether they recalled receiving a BMI report from the SDP in their child’s 

previous school year(s), and how they reacted to receiving it. Participants were asked to 

imagine a scenario in which the BMI report card sent home to them indicates that their 

child is underweight, normal weight, overweight, or obese, and what their reactions might 

be for each case. They were also asked if they had any intentions to comply with the 

school district’s recommendations to follow-up with their child’s physician. At the end of 

the discussion, participants were invited to provide the researcher with any additional 

comments and were thanked for the participation. They were given a $20 gift card to 

Shop Rite and 2 SEPTA tokens prior to departure. 

 
Focus Group Instrument  

 A moderator’s guide was developed and used in the focus groups, along with 

educational PowerPoint slides that assisted in providing participants with an overview 

about BMI and BMI-for-age, school-based BMI screening programs, and BMI report 

cards. The complete moderator’s guide is presented in Appendix B and all PowerPoint 

slides are presented in Appendix C (see Figure 6 for sample PowerPoint slides). 

Questions from the moderator’s guide (see Table 5) helped to identify the range of 

cognitive and affective issues that are important in understanding the perceptual maps of 

the parents and guardians.  
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Table 5 
Questions for the Parent/Guardian Focus Groups in Phase Ia 

Warm Up: 
1.  Do you think obesity in children is an important topic? Do you have concerns about weight issues 

for your kids?  
2.  Is this something that you think about at home? With your kids? 
Knowledge: 
1.  If you hear the term “BMI,” what comes to your mind? 
2.  What do you think it is? 
3.  Is a BMI for kids measured the same way as a BMI for adults?  
4.  How do you think it’s the same or different? 
5.  What about the term “BMI-for-age”? What comes to your mind when you hear that? 
6.  What do you think it is? 
7.  When I say “school-based BMI screenings,” what comes to your mind? 
8.  What do you think school-based BMI screenings are? 
9.  Why do you think the School District of Philadelphia would want to screen their students’ BMIs 

and let you know about your child’s weight category? 
 
 

Figure 6. Sample PowerPoint Slides from the Parent/Guardian Focus Groups 
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Phase Ib: Semi-Structured In-Depth Interviews with School Nurses. 

 To learn school nurses’ perceptions of the PAGSP and their challenges with 

communicating to parents about a student’s weight status via the BMI report card, semi-

structured in-depth interviews were conducted with 7 school nurses who work in the 

SDP. Feedback from the interview transcripts provided additional data to inform the 

development of the surveys for Phase II. The semi-structured in-depth interviews took 

 

Table 5 (continued) 
Questions for the Parent/Guardian Focus Groups in Phase Ia 
Reactions to PowerPoint Slides: 
1. How important do you think it is for parents to be informed of their child’s BMI-for-age category 

on an annual basis? 
2. What do you think are the advantages and disadvantages of having BMI-for-age screenings 

conducted by schools? 
3. Do you think there is a better place for your child to be screened? 
4. Do you generally feel that the School District is a trustworthy source of information about your 

child? 
5.  How would you like to get information about your child’s weight? Who do you think you would 

trust most to tell you about it? 

Intentions: 
1. What did you think about when you read your child’s BMI status of underweight, healthy weight, 

overweight or obese? 
2. Do you think your reactions would be different if the BMI report card said your child was a 

normal/healthy weight versus underweight, overweight, or obese? How might they differ? 
3. What actions do you think you would take if the report card said your child was overweight or 

obese?   
4. In your view, what kind of information would you need to decide what to do next? 
5. If the BMI report card recommends that you follow-up with your child’s doctor, is this something 

that you think you would do? Why or why not? 
School District Feedback: 
1. Are there any specific recommendations you would make to the School District about how they can 

improve the BMI screening program? 
2. What messages would you want to hear from the School District when they send home your child’s 

BMI-for-age measure? 
3. Are there any messages you would definitely not want to hear from the School District when they 

send home your child’s BMI-for-age measure? 
4. Is there anything you haven’t said today about how the schools share BMI information with 

parents/guardians that you’d like to say? 
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approximately 30 to 45 minutes to complete, and school nurses received a $20 gift card to 

Target for their time and participation. 

 
Interview Sample 

 A non-probability convenience sample was used to obtain interviews with school 

nurses (n=7) from the SDP during Phase Ib. Since each nurse in the District has his/her 

own framing schema for providing feedback and data for this study, there were few 

considerations that needed to be made which excluded any nurse from being a 

participant. School nurses were eligible to participate if they met the following inclusion 

criteria: 1) worked in the SDP; 2) assisted with the Pennsylvania Growth Screening 

Program for at least one year; and 3) were able to understand and read English. 

 
Interview Recruitment 

 Upon approval from the District and University IRBs, a recruitment announcement 

and flyer were sent to the SDP School Nursing Coordinator, who previously offered to 

assist the researcher with recruiting school nurses for her interviews. The School Nursing 

Coordinator provided the researcher with email addresses for 8 potential candidates for 

the interviews, all of whom met the eligibility criteria for inclusion.  Although the 

original research proposal planned for only 6 interviews, responses from the nurses were 

so quick and favorable that 7 school nurses were interviewed during the month of May. 

 
Interview Procedure 

 The researcher sent an email to 7 of the 8 names provided by the School Nursing 

Coordinator with expectations that half of the nurses might reply favorably. This would 

have allowed the researcher to schedule the first half of her interviews before emailing 
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additional nurses (the original target number of nurses for the research was six). 

However, all seven nurses called or emailed the researcher within 48 hours of the initial 

contact to schedule an interview. Participants were asked to confirm that they had been 

involved in the BMI screening process in the SDP for at least one year, and were asked 

for their preference of interview dates/times. Interviews were scheduled for a time that 

was mutually convenient for the school nurse and the researcher, and all interviews were 

conducted in the schools (specifically, St. Martin of Tours School at 5450 Roosevelt 

Boulevard, W.G. Smith School at 1900 Wharton Avenue, Penrose Elementary School at 

2515 S. 78th Street, Benjamin Franklin Elementary School at 5737 Rising Sun Avenue, 

Patterson Elementary School at 7000 Buist Avenue, and Delaplaine McDaniel School at 

1801 S. 22nd Street). All nurses received a reminder two days before the scheduled 

interview time.  

 School nurses completed informed consents to participate and to be audiotaped prior 

to the start of any questions (see Appendix A for all consent forms). Nurses were asked 

about: their general knowledge and feelings regarding school-based BMI screening 

programs; the PAGSP, specifically; the BMI report card; and any challenges they had 

personally experienced in complying with the PAGSP requirements and communicating 

with parents about students’ BMI-for-age category. They were also asked if they were 

aware of any challenges faced by other nurses in the school district. In addition, nurses 

were asked about their impressions regarding support and training they may have 

received for implementing the program and whether that has changed since the program’s 

2004 start date. Finally, nurses were asked how they thought the students’ and parents’ 
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perceived the BMI screening program and if they had any recommendations for how the 

SDP can improve the program and/or their role in its implementation.  

Interview Instrument 

 Interview questions were developed prior to recruitment, but follow-up questions 

were also asked in accordance with the feedback provided by the participants. Interview 

questions are shown in Table 6 and can also be found in Appendix D. 

Table 6 
Questions for the School Nurse Semi-Structured In-Depth Interviews in Phase Ib 
1. How long have you been working as a school nurse in the School District of Philadelphia (SDP)? 
2. What school(s) do you currently work in and what grades attend those schools? 
3. How long have you been involved in conducting BMI-for-age measures for the Pennsylvania 

Growth Screening Program (PAGSP)? 
4. How important do you think it is for parents/guardians to be informed of their child’s BMI-for-

age category on an annual basis through the school’s screening program? 
5. Have you received any training or support from either the state of Pennsylvania or the SDP for 

implementing the program?  Probe: What did/does that entail? Has this changed at all since the 
program began in 2004? 

6. What have been your biggest challenges in implementing the BMI screening program each year?  
Probe: Have you heard of any other challenges with the PAGSP that have been faced by other 
school nurses in the SDP? Have these challenges changed at all during your time working on the 
program? 

7. How do you think parents/guardians feel about the screening program and the BMI report cards 
sent home to them?   

8. How do you think most of the parents/guardians respond to the BMI reports sent home? 
9. How many parents/guardians would you say call you on a yearly basis in response to the BMI 

report they receive from their child’s school?  Probe: What are most of these calls about? 
10. How do you think the students feel about the screenings and the BMI report cards sent home to 

their parents/guardian?   
11. What messages do you think parents want to hear from the School District when you send home 

the child’s BMI-for-age measure? 
12. Are there any messages you think parents would definitely not want to hear from the School 

District when you send home the child’s BMI-for-age measure? 
13. Do you have any recommendations for how the SDP can improve the program?  Probe: What 

about any recommendations for how the SDP can improve the role of school nurses in 
implementing it? 
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Data Analysis for Phase Ia and Phase Ib 

Digital audiotapes of the focus groups and interviews were transcribed by a paid 

transcriber and reviewed by the researcher for consistency and accuracy.  Transcripts 

were analyzed by the researcher in collaboration with two student volunteers to identify 

themes and key cognitive and affective concepts in the qualitative data; they were also 

discussed with the researcher’s Dissertation Advisory Chair for further input. Individual 

quotes were pulled from the transcripts and put into Excel spreadsheets under the 

identified themes and concepts so that examples would be available for all major issues. 

The analysis of transcripts and identification of key concepts assisted the researcher in 

developing questions for the perceptual mapping survey instrument in Phase Ic.  

Phase Ic: Development of Survey Instrument  

 After focus group and interview transcript analysis, the researcher developed a 

perceptual mapping instrument with questions based on the feedback from the 

parents/guardians and school nurses. The survey was evaluated for validity and revised 

accordingly, based on previous studies and input from health communication experts who 

have significant experience using perceptual mapping methods for public health issues.  

 

Phase II: Administration of Survey Instrument to Parents/Guardians  

 
 To learn parents’/guardians’ perceptions of BMI and BMI-for-age, school-based 

BMI screening programs and BMI report cards, and the usefulness of the BMI report for 

school-to-parent communication about student’s weight status, the researcher distributed 

the perceptual mapping survey instrument to 105 parents/guardians of children (grades 
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K-8) in the SDP during Phase II. The perceptual mapping survey took approximately 10 

to 15 minutes to complete and parents/guardians received $5 for their time. Phase II took 

approximately eight weeks to complete, from June through July, 2011. 

 
Survey Sample 

 As with the focus groups in Phase Ia, a convenience sample of parents/guardians 

(n=105) of students in the SDP was recruited for completing the perceptual mapping 

surveys in Phase II. As noted in the section about focus groups above, students of parents 

in the SDP are representative of the most at-risk populations for pediatric overweight and 

obesity, and are largely comprised of minority populations. (12.67% Hispanic/Latino and 

52.68% African American) (Institute of Education Sciences National Center for 

Education Statistics & U.S. Department of Education, 2010). Parents/guardians were 

eligible to participate if their child was a student in the SDP from kindergarten through 

grade 8 (K – 8); they were 18 years or over; they were able to understand English well 

enough to complete the consent form and understand the survey questions; and they had 

not participated in the focus groups. 

 
Survey Recruitment 

 Participants for the surveys were recruited at five local community recreation 

centers around Philadelphia (specifically, the John F. Street Community Center at 1100 

Poplar Street, the Bridesburg Recreation Center at 4625 Richmond Street, the F.J. Myers 

Recreation Center at 5803 Kingsessing Avenue, the Wilson Park Boys & Girls Club at 

2500 Jackson Street, and the Lower Mayfair Recreation Center at 3001 Robbins Avenue).  

Upon approval from the University IRB, Directors at each community center were 
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contacted by the researcher to inquire about recruiting parents to complete surveys during 

their pick-up or drop-off times for their children’s summer camp programs.  To ensure 

that the sample was not skewed to any particular Center’s population, each Director was 

told that the researcher would only recruit a maximum of 25 people from any one Center. 

Additionally, focus group participants did not complete a survey at Wilson Park. 

Directors at all of the Centers were overwhelmingly helpful and supportive. They posted 

recruitment flyers for parents in the weeks leading up to the scheduled recruitment date 

and provided a table in an easy-to-spot location for the researcher to recruit participants 

for the surveys during the drop-off and pick-up times for summer camp participants. 

 
Survey Procedure 

 The researcher delivered the consent and the perceptual mapping instrument in 

person so as to assure understanding of materials. Parents/guardians were directly 

approached by the researcher and asked if they might be interested in taking a survey. If 

parents/guardians indicated willingness to participate, the researcher asked them if they 

have a child who is a SDP student in grades K-8 and which school their child attends. If 

they did not have a child who is a K-8 student in the SDP, were not over the age of 18, 

already participated in a focus group and/or were judged to not understand English well 

enough to understand the consent form and survey questions, the researcher thanked them 

for their time but indicated that they were not eligible for the study. If they were eligible, 

the researcher went through the process of ensuring that an informed consent was signed 

and then gave them a copy of the survey to complete in person and hand back to the 

researcher upon completion.  
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 The perceptual mapping survey was written at a fifth-grade literacy level so that low 

literacy parents/guardians could still participate. Parents were given instructions for how 

to answer the survey questions and were provided with a graphic version of the scaled 

responses to assist them in completing the survey questions. The points on the scale were 

presented graphically using “smiley faces” ranging from strongly frowning (0) to 

strongly smiling (10). Similar graphic scales are widely used in clinical settings to assess 

pain, particularly in low literacy populations (Wong & Baker, 1988, 2001). Participants 

completed the surveys on their own but were encouraged to ask the researcher for help or 

clarification, as needed.  

 
Survey Instrument 

The perceptual mapping instrument was designed after the focus groups and 

interviews were completed. The instrument was written at a fifth-grade literacy level and 

asked parents/guardians to answer two types questions: demographic questions and 

conceptual questions. The demographic questions asked the parents/guardians to indicate: 

how many children they have in kindergarten through 8th grade in the SDP; what their 

relationship is to the child(ren); what grade(s) their child(ren) attends; whether their 

child(ren) is/are underweight, normal/healthy weight, or overweight/obese; and the race, 

gender, age, and education level of the parent/guardian. Conceptual questions asked 

participants to rate the risks and benefits they associated with the BMI-for-age measure, 

school-based BMI screening programs, and BMI report cards, using a rating scale of 0 to 

10 for optimal variability and ease of use. As indicated in chapter 2, an example question 

was as follows: “On a scale of 0 to 10, where 0 means strongly disagree and 10 means 

strongly agree, please rate how much do you agree or disagree with the statement, ‘‘I 
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should be told each year whether my child is at a healthy BMI/weight for his/her age’” 

(see Appendix E for the survey).  

Conceptual questions on the survey were arranged in four blocks, both for ease of 

taking the survey and for ease of data entry and analysis. Specifically, survey questions 

were conceptually blocked as follows:  

• Block 1: Questions about weight-related worry/concern 
• Block 2: Questions about BMI knowledge and BMI measurement perceptions 
• Block 3: Questions about school-to-parent communication regarding students’ 

          BMI measurements and school-based BMI/weight screening                       
          programs 

• Block 4: Questions about parent/guardian responses to BMI report cards 
 

Phase III: Creation of Perceptual Maps and Message Template 
 

 Phase III involved preparing and analyzing the survey data by conducting 

statistical analyses with the SPSS statistical analysis software package. These analyses 

led to the creation of the perceptual maps, which then guided the vector analysis to create 

the new evidence-informed BMI message template for the SDP. This phase took 

approximately 12 weeks to complete, from mid-August through mid-November, 2011. 

 
Survey Data Analysis with Perceptual Maps 

Survey data were analyzed with a multi-stage iterative process that began with a 

factor analysis. The factor analysis was necessary to reduce the overall number of 

variables in the data analysis. After the factor analysis was conducted, a k-means cluster 

analysis was used to determine whether survey responses significantly differed by groups 

within the sample. This allowed the researcher to develop perceptual maps that were 

tailored to the common perceptions of distinct groups of participants on the basis of their 

survey responses rather than fixed demographic factors (e.g. parent/guardian race, age, 
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education level). Perceptual maps were constructed for the sample respondents by cluster 

group, according to the findings of the factor analysis and k-means cluster procedures 

(see chapter 4 for detailed review of the factor and cluster analyses). Chi-squares tests 

and analysis-of-variance (ANOVA) tests were then used to examine mean differences in 

survey responses to key dependent variables (e.g. knowledge of BMI-for-age, perceived 

value of school-based BMI screenings, perceived trust of school communication, etc.) by 

cluster group. A Tukey post-hoc test was used to determine how the clusters differed by 

variable.  

Survey results were used to produce perceptual maps illustrating people’s 

risk/benefit perceptions of school-based BMI screenings. To construct the perceptual 

maps, this study used a multidimensional scaling (MDS) software package created by 

researchers at Temple University. This program converted the scaled judgments of 

respondents’ survey answers into distances used in the mapping. Input associations 

among the risks/benefits were derived from the inter-item correlations of all elements, 

where the absolute values of the Pearson product-moment correlations were converted to 

a 0 to 10 scale base. Thus, all distance matrix input data were on the same 0 to 10 scale. 

Input values were also “reflected” so that more important elements appear closer to the 

“aggregate self” in the maps, while those judged less important are farther away (Bass et 

al., 2008).   

In the last step, the software performed a metric MDS analysis and produced 

graphic arrays of the distances among the elements. The graphic plots are displayed in 

three-dimensions for visual inspection and interpretation (see Figures 21 through 24). 

This process also produced eigen values for each dimension, providing a total variance 
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explained value for each three-dimensional model (see Table 39). For ease of 

interpretation, all of the maps were rotated to the same degrees in three-dimensional 

space (x, y, z) to ensure that all of the concepts were visible on the maps. This was 

accomplished by rotating the maps in accordance with a mainspace; in this case, the third 

cluster’s map (see Figure 23) provided the mainspace and rotation dimensions for all of 

the maps. The resulting maps display the risk/benefit elements relative to each other, and 

to the “aggregate self.” Ultimately, the maps provide a snapshot of the respondents’ 

conceptualizations of the situation and reveal the relative importance of different 

elements (Bass et al., 2008) for each cluster group that can be compared by this study 

(see chapter 4 for specific details about the cluster groups and their maps).  

 
Development of the BMI Report Card Template 

The study data was then used to design an evidence-informed message template 

for a tailored BMI report card for the School District of Philadelphia (SDP). This was 

accomplished by: 1) conducting vector analyses of the perceptual maps to discern which 

issues should be emphasized in communication messages; and 2) developing appropriate 

messages designed to optimize the fit between subjects’ perceptual maps and the goals of 

the SDP in communicating BMI results to parents.  

Once the maps were developed, vector analytic procedures were used to 

determine an ideal message strategy.  A target vector represents the kind of perception or 

behavior that the SDP would want parents/guardians to think about or pursue after 

receiving the BMI report card. In other words, the target vector is the target behavior, 

action variable, or perception on which the School District would want parents/guardians 

to act. For example, possible target vectors for the parents/guardians could include:           
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1) viewing BMI report cards favorably; 2) viewing BMI screening programs favorably; 

3) having increased awareness and understanding about the BMI-for-age measure; or     

4) completing a desired action (e.g. making an appointment with their child’s physician 

to learn more about BMI, calling the school nurse for more information, or discussing 

their child’s weight status with the child).   

Two target vectors were chosen for this study, based on the qualitative feedback 

from the parents/guardians and school nurses during Phases I and II. The two target 

vectors that the revised BMI report card template aims to promote are: 1) moving 

parents/guardians towards the desired action of seeking advice about their child’s BMI 

report card from a healthcare professional such as a physician or school nurse, and 2) 

moving parents/guardians towards the desired action of making healthy behavior changes 

for the student and his/her family. 

In order to create messages for these target vectors, the maps were examined to 

determine: 1) the position of the aggregate self in relation to the two chosen target vectors 

(i.e. how far the aggregate self was from the two desired actions of calling for advice and 

making healthy behavior changes), and 2) which concepts on the maps appeared near the 

path or within the pathway from the aggregate self to the target vectors. By identifying 

the concepts in the path from the aggregate self to the target vectors, multiple message 

strategies could be identified to “push” the aggregate self toward the desired actions (see 

Figures 25 through 28 for the maps with target vectors and push concepts).  In other 

words, this analysis allowed the researcher to identify the concepts that were critical for 

addressing the target population’s concerns, knowledge, and perceptions of the risks and 

benefits of the desired target vectors (calling to seek advice from a doctor or nurse and 
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making healthy behavior changes for their families). The BMI report card template was 

designed to include and illustrate these concepts in a consolidated manner so that one 

template that would work for all groups of parents/guardians. 

These methods have been used successfully by researchers in the Risk 

Communication Laboratory at Temple University to create a colonoscopy screening 

decision aid for minority patients as well as to design risk communication messages 

about radiological terror for low literacy adults (Bass et al., 2008; Gordon et al., 2009; 

Ward et al., 2008). The resulting messages have been accurately tailored to the perceived 

benefits and barriers of the target populations.  

Phase IV: Dissemination of Templates to the SDP and PANA 

The outcome of this study is a tailored, evidence-based communication template 

for an improved BMI report card that can inform decision making for parents in the SDP. 

It will be disseminated to the SDP via the School Nursing Coordinator, and to the 

Commonwealth of Pennsylvania via the Pennsylvania Advocates for Nutrition and 

Activity (PANA), which is the organization that oversees the Pennsylvania Growth 

Screening Program (PAGSP) and its associated BMI report card templates. 

Dissemination to these groups will occur in Phase IV, during January 2012. It is hoped 

that these organizations will provide feedback and comments about the new template, and 

that the new template will be adopted to improve communication between schools and 

parents about students’ weight health in the SDP, as well as to other school districts in 

Pennsylvania. 
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CHAPTER 4: RESULTS 
 

Restatement of the Study Purpose and Research Questions 

The main purpose of the research was to learn parents’ and guardians’ perceptions 

of BMI and BMI-for-age, school-based BMI screening programs, and BMI report cards, 

and to develop evidence informed messages based on framing theory and perceptual 

mapping methods. Consistent with this purpose, the study addressed the following 

research questions: 

RQ1: What are parents’/guardians’ perceptions of BMI, BMI-for-age, and 
school-based BMI screening programs? 
 
RQ2: What are parents’/guardians’ perceptions of the BMI report cards that 
schools use for communicating with them about students’ BMI-for-age weight 
status category? 
 
RQ3: Can framing theory and perceptual mapping messages provide the 
necessary means for developing an improved evidence-based template for a BMI 
report card? 

   

 This chapter will describe the procedures and outcomes of the analyses conducted 

to answer each research question. It will also elaborate on the demographic variables of 

the parent/guardian survey respondents to better describe the study sample. Data from the 

parent/guardian focus groups, the school nurse interviews, the parent/guardian surveys, 

and the perceptual maps will address RQ1 and RQ2. Results of the perceptual mapping 

and vector analysis methods will address RQ3.  

Sample Demographics 

Although focus group participants were not asked for any demographic 

information, the researcher identified that only 2 of the 20 participants were White, while 
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the rest were African American or Mixed. The demographic variables measured for the 

parents/guardians who completed a survey included: the race, age, and education level of 

the parent/guardians; the relationship of the parent/guardian to the child(ren); and the 

number of children each parent/guardian had in grades K-8 in the SDP. 

Parents/guardians who completed a perceptual mapping survey were asked to 

identify themselves as being African American, Mixed, White, Latino, Asian, Native 

American, or Other. The total percentages for all racial categories are displayed in Table 

7 and Figure 7, while Table 8 and Figure 8 show collapsed racial categories of African 

American (68.5%), White (22.9%), or Other (8.6%).  

Table 7 
Race of Parents/Guardians (All Races) 
Race Frequency Percent Valid Percent Cumulative Percent 
African American 72 68.5 68.5 68.5 
Mixed 3 2.9 2.9 71.4 
White 24 22.9 22.9 94.3 
Latino 2 1.9 1.9 96.2 
Asian 1 1.0 1.0 97.1 
Native American 0 0.0 0.0 97.1 
Other 3 2.9 2.9 100.0 
Total 105 100.0 100.0  
 
Table 8 
Race of Parents/Guardians (African American, White, or Other) 
Race Frequency Percent Valid Percent Cumulative Percent 
African American 72 68.5 68.5 68.5 
White 24 22.9 22.9 91.4 
Other 9 8.6 8.6 100.0 
Total 105 100.0 100.0  
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Figure 7. Races of 
Parents/Guardians (All Races) 

Figure 8. Races of Parents/Guardians 
(African American, White, Other) 
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The mean age of the parents/guardians was 39 years old (range 20 to 79) (see 

Table 9 and Figure 9), and 62.5% of parents had an education level of high school or 

above (see Table 10 and Figure 10). 

Table 9 
Ages of Parents/Guardians  
Age Range Frequency Percent Valid Percent Cumulative Percent 
18-24 9 8.6 8.6 8.6 
25-34 30 28.6 28.6 37.1 
35-50 45 42.9 42.9 80.0 
51+ 21 20.0 20.0 100.0 
Total 105 100.0 100.0  

 

 

 

 

 

 

 
 

 Table 10 
Education Level of Parents/Guardians 
Education Level Frequency Percent Valid Percent Cumulative Percent 
Less than High School 10 9.5 9.6 9.6 
High School Degree 29 27.6 27.9 37.5 
More than High School 32 30.5 30.8 68.3 
College Graduate or 
Above 

33 31.4 31.7 100.0 

Subtotal 104 99.0 100.0  
Missing 1 1.0   
Total 105 100.0   

 

 

 

 

 

Figure 9. Ages of Parents/Guardians 
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Figure 11. Gender of Parents/Guardians 
 

Although 86% of parent/guardian participants were female (see Table 11 and 

Figure 11), mothers only accounted for 64% of the sample. Parents/guardians were asked 

to indicate whether they were a mother, father, grandparent, sibling, aunt/uncle, step-

mother, step-father, or other relationship to the SDP student. These data were then 

collapsed into categories for mother, father, grandparent, and other. As shown in Tables 

12 and 13, and in Figures 12 and 13, the sample was comprised of 64% mothers, 13% 

fathers, 14% grandparents, and 9% other. Further, almost half (42%) of these 

parents/guardians had more than one child in grades K-8 in the SDP (see Table 14 and 

Figure 14 for number of children by each parent/guardian).  

Table 11 
Gender of Parents/Guardians 
Gender Frequency Percent Valid Percent Cumulative Percent 
Male 17 16.2 16.2 16.2 
Female 88 83.8 83.8 100.0 
Total 105 100.0 100.0  

 

 

 

 

 

 

Table 12 
Parent/Guardian Relationships to Children (All Relationships) 
Relationship Frequency Percent Valid Percent Cumulative Percent 
Mother 67 63.8 64.4 64.4 
Father 14 13.3 13.5 77.9 
Grandparent 15 14.3 14.4 92.3 
Sibling 1 1.0 1.0 93.3 
Aunt/Uncle 3 2.9 2.9 96.2 
Stepmother 0 0.0 0.0 96.2 
Stepfather 1 1.0 1.0 97.1 
Other 3 2.9 2.9 100.0 
Missing 1 1.0   
Total 105 100.0 100.0  
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Table 13 
Parent/Guardian Relationships to Children (Collapsed) 
Relationship Frequency Percent Valid Percent Cumulative 

Percent 
Mother 67 63.8 63.8 63.8 
Father 14 13.3 13.3 77.1 
Grandparent 15 14.3 24.3 91.4 
Other 9 8.6 8.6 100.0 
Total 105 100.0 100.0  

 

 

 

 

 

 

 

 
 
 

Table 14 
Number of Children of Parents/Guardians 
Number of Children Frequency Percent Valid Percent Cumulative Percent 
1 child 61 58.1 58.1 58.1 
2 children 29 27.6 27.6 85.7 
3 or more children 15 14.3 14.3 100.0 
Total 105 100.0 100.0  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14. Number of Children of Parents/Guardians 
 

Figure 13. Relationship of Parents/Guardians 
to Children (Collapsed) 

 

Figure 12. Relationship of Parents/Guardians 
to Children (All Relationships) 

 

Relationship of Parents/Guardians to Children  
(All) 

Relationship of Parents/Guardians to Children  
(Collapsed) 
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 Parents/guardians were also asked demographic questions that focused on the 

SDP students. Specifically, they were asked to identify whether their child(ren) were 

underweight, normal/healthy weight, or overweight/obese, as well as the grade level that 

each child attended. 

 Table 15 and Figure 15 show the parent/guardian-reported weight status for all of 

the children represented in this study. In addition, Table 16 and Figure 16 show the 

number of parent/guardians in the study that indicated having at least one child who is 

overweight/obese versus non-overweight/obese. Nineteen percent (19%) of 

parents/guardians in this study reported having at least one child who they identified as 

being overweight/obese. 

 
Table 15 
Number of Children Underweight, 
Normal/Healthy Weight, Overweight/Obese 
Weight Status Number Percent 
Underweight 8 5 
Normal Weight 130 80 
Overweight/Obese 24 15 
Total 162 100 
 

 

 

 

Table 16 
Parents/Guardians with One or More 
Overweight/Obese Child(ren) 
Overweight/Obese 
Children Number Percent 

1 or more  20 19 
None 85 81 
Total 105 100 
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Figure 15. Parent-Reported Weight Status of 
Children 
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Figure 16. Parents/Guardians with One or 
More Overweight/Obese Child(ren) 
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Parents/guardians reported which grade each child attended, and data were 

collapsed to determine the approximate number of children represented in this study who 

attended elementary school (grades K-5) versus middle school (grades 6-8). As shown in 

Table 17 and Figure 17 below, 76% of children represented in this study were from 

grades K-5 (elementary school) and 24% were from grades 6-8 (middle school). 

 

 

Table 17 
Number of Children in  
Elementary School vs. Middle School 
School Level Number Percent 
Elementary  123 75.9 
Middle  39 24.1 
Total 162 100.0 

 

 

 

To further describe the sample, a BMI knowledge index was created, based on the 

parent/guardian responses to survey statements about BMI in Block 2 of the survey (see 

Appendix E for survey questions). This allowed the researcher to determine whether the 

majority of parents/guardians who took the survey were familiar with BMI and/or 

knowledgeable about BMI measurements. Block 2 of the survey consisted of two 

separate sub-sections of BMI knowledge questions (numbers 1-7 and 8-12). 

Parents/guardians were considered “familiar” with BMI if they answered “yes” to 

five or more of the first seven questions from Block 2 of the survey (see Table 18 for 

responses to these Block 2 questions). As shown in Figure 18 below, 46% of the 

parents/guardians had responses that indicated that they were “familiar” with BMI. 

 

75.9%

24.1%

Child School Affiliation

Elementary

Middle

Figure 17. Number Children in 
Elementary School vs. Middle School 
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Table 18 
Parent/Guardian Responses to Questions for BMI Familiarity 
Block 2 Questions 1 through 7 % Yes  % No % Unsure 
1. I have heard of BMI 81 8 11 
2. I know what BMI is 68 14 18 
3. I have heard of BMI-for-age 63 20 17 
4. I know what BMI-for-age is 49 26 25 
5. I am aware my child’s school screens for height/weight 71 13 16 
6. I am aware my child’s school screens for BMI 44 24 32 
7. I received written notice from the school about his/her BMI 27 52 21 

 

 

 

 

 

 

 

 

Parents/guardians were also asked BMI knowledge questions that went beyond a 

level of familiarity to a higher level of understanding, comprehension, and accuracy. 

Questions 8 through 12 in Block 2 asked participants to agree or disagree with statements 

about BMI on a scale of 0 to 10, where 0 meant strongly disagree and 10 meant strongly 

agree. These questions targeted parent/guardian accuracy level and understanding about 

BMI measurements. Parents/guardians were considered to have knowledge about the 

conceptual elements in questions 8 through 12 if they rated questions 8, 9, 10, and 12 as 0 

to 4 and question 11 as 6 or above (see Table 19 for level of knowledge on these Block 2 

questions). 

 

 

Figure 18. Parents/Guardians Familiar vs. Not Familiar with BMI 
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Table 19 
Parent/Guardian Responses to Questions for BMI Knowledge 

Block 2 Questions 8 through 12 % 
Knowledgeable 

%  
Not Knowledgeable 

8. I think BMI means the same thing as body fat 31 69 
9. I think BMI refers to some kind of a test 42 58 
10. I think BMI refers to making a medical diagnosis 42 58 
11. I think BMI refers to some kind of a measurement 79 21 
12. I think BMI is the same for adults as it is for children 55 45 

 
To determine the overall percentage of parents/guardians who were 

“knowledgeable” about BMI measurements, participants were considered 

“knowledgeable” if their answers on Block 2 questions 1 through 12 indicated that they 

were familiar/knowledgeable on 8 or more occasions.  As shown in Figure 19 below, 

41% of parents/guardians in the sample were “knowledgeable” about BMI. 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

Figure 19. Parents/Guardians Knowledgeable vs. Not Knowledgeable about BMI 
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Qualitative Results from Focus Groups and Interviews 
 

Research Question 1: Perceptions of BMI, BMI-for-age, and School-based BMI 
Screening Programs 

 
Parent/Guardian Focus Groups 

Parents/guardians who participated in the focus groups (n=20) were asked to 

share their perceptions of BMI, BMI-for-age, and school-based BMI screening programs 

prior to receiving any education from the researcher. They were further probed about the 

school-based BMI screening programs after receiving an education from the research 

about the programs. Table 20 displays the questions posed to the participants that 

addressed RQ1 (see Appendix B for complete focus group moderator’s guide).  

 
Table 20 
Questions from Parent/Guardian Focus Groups for RQ1 
1.  If you hear the term “BMI,” what comes to your mind? 
2.  What do you think it is? 
3.  Is a BMI for kids measured the same way as a BMI for adults?  
4.  How do you think it’s the same or different? 
5.  What about the term “BMI-for-age”? What comes to your mind when you hear that? 
6.  What do you think it is? 
7.  When I say “school-based BMI screenings,” what comes to your mind? 
8.  What do you think school-based BMI screenings are? 
9.  Why do you think the School District of Philadelphia would want to screen their students’ BMIs          

and let you know about your child’s weight category? 
11. What do you think are the advantages and disadvantages of having BMI-for-age screenings 

conducted by schools? 

12. Do you think there is a better place for your child to be screened? 
 
 
Many parents/guardians agreed that they had heard of the term BMI, but fewer 

indicated having heard of the term BMI-for-age. For those who had heard of BMI or 

BMI-for-age, most knew that it was associated with weight and also thought that it was 

similar to body fat percentage. Two participants identified that BMI-for-age had 
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something to do with growth charts, but they were not sure how, exactly. When asked 

about school-based BMI screening programs prior to receiving any education, most 

participants believed that the programs were intended to track the students’ weights and 

possibly monitor their eating habits. Table 21 provides sample quotes from the focus 

group participants for each of the variables in RQ1 prior to the educational component. 

Table 21 
Quotes from Parent/Guardian Focus Groups for RQ1 Pre-Educational Component 

Perceptions of BMI Perceptions of BMI-for-age Perceptions of School-Based 
BMI Screening Programs  

"Yeah, the pediatricians talk 
about that."  

"It means that their age group 
has a different weight, a 
different height, and um, it’s 
something else […] certain 
percentile to be either 
underweight or overweight." 

"And you know they have them 
all in line and go one at a time 
but then the other kids hear and 
then they get teased all over 
again." 

"Body mass." "Their, their, um, body fat?" 
"How much fruit and 
vegetables they getting at 
school." 

"Fluids. Fluids in you. All that." 
"How body fat refer to the 
weight, or whatever. Body fat 
and the weight." 

"I guess they doing like a 
survey, some type of tally." 

"...what is underweight? And 
what’s normal weight?" 

“Well, it depends on what 
they’re eating.” “Testing to see their body fat.” 

“I know that if your BMI is 
like, what, 3.5 or something 
like that? Or 40 or 35? I know I 
heard the numbers before. That 
is classified as overweight or 
obese.” 

“…when my daughter was 
getting weighed they were 
saying like she was in like the 
certain percentile. And if I was 
overweight they would 
probably say…that I’m in a 
certain percentile.” 

"I don’t know who’s doing it, 
whether they’re going to be 
taking up their shirt, doing, I 
mean, what are you doing?" 

“Body fat.” 

"I’m guessing that if you’re a 
certain age, your height and all 
that, it all have to match up. 
Something like that." 

"Like, um, a physical in 
schools." 

“Haven’t heard of it.”  “Too big for your age, or too 
small for your age.” 

"...weighing their kids at 
school, like how they do the 
eye exam for a student." 

“How much you weigh.” 

“Well, kids do have a different 
scale they get on when they in 
there, you talking about like the 
scale weight like that?” 

"Tracking them?" 
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 After participants gave their initial reactions to receiving questions about BMI, 

BMI-for-age, and school-based BMI screening programs, they received a brief education 

about the screening programs. Following this education, participants provided additional 

feedback about their impressions of the school-based BMI screening programs. Although 

most parents did not object to the programs, two participants indicated that they would 

like to know if they can opt out of having their child’s BMI measured. Many parents 

voiced concerns about not having received prior notice that their child’s BMI would be 

screened, as well as not knowing whether their child’s results would be confidential. 

Table 22 provides sample quotes from the focus group participants after receiving the 

educational component about school-based BMI screening programs. 

 
Table 22 
Quotes from Parent/Guardian Focus Groups for RQ1 Post-Educational Component 

Perceptions of School-Based BMI Screening Programs  

"Did we get to vote for this back in 
2004?" 

"I’d like to know what 
they’re doing to my child." "It's not the school's job." 

"I think you should know [your 
child’s BMI]. A lot of parents are, 

like, so busy with work of stuff and 
they don’t know what’s going on." 

"I hope they’re not doing 
anything to my child that I 

don’t know about." 

"Serve healthier lunches and 
breakfasts and mandate that." 

"...if you going to mandatory 
something, you should mandatory 

something else to support what you 
doing. And they not doing it." 

"It’s not the trust of the 
information, it’s the person 

who’s doing it." 

 
"So is it more important that 

you understand what the body 
mass index measure is? Or is it 

more important that you 
understand why the school is 

doing it? Or both?" 
 

"They didn’t get us to sign a form 
saying this was ok." 

"I want to know if you’re 
taking the height and 

weight, eyes, everything." 

"I think it’s good, the same way 
they have them, for they, um, 

they teeth." 

"Every parent may not do that [take their child to the doctor]. Because I think also the school just 
kinda wants to work with the parents. That’s what it seems like." 
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School Nurse Interviews 

School nurses who participated in the semi-structured in-depth interviews (n=7) 

were asked to share how they believed parents/guardians perceive the school-based BMI 

screening programs. Table 23 displays the two primary questions posed to the school 

nurses that addressed RQ1 (see Appendix D for all school nurse interview questions).  

 
Table 23 
Questions from School Nurse Interviews for RQ1 

1. How do you think parents/guardians feel about the screening programs?  
2. How many parents/guardians would you say call you on a yearly basis in response to the BMI 

report they receive from their child’s school?  Probe: What are most of these calls about? 
 

 
A general consensus among all of the nurses indicated that they were unsure 

about how parents/guardians felt about the school-based screenings for two main reasons. 

First, the school nurses believed that many parents/guardians were unaware of the BMI 

screening program because nurses had no way of verifying if the parents/guardians 

received and reviewed the BMI report cards sent home. As a result of budgetary 

restrictions, the nurses indicated that they never mailed the BMI report cards home to 

parents directly, as the Pennsylvania mandate recommends. Rather, BMI reports were 

given directly to students to take home with them. Some nurses put the reports in a sealed 

envelope, while others indicated that they instructed students to put the BMI report card 

in a folder for safe-keeping. Without the direct school-to-parent communication via a 

mailed letter, nurses were unsure whether parents/guardians received the communication.  

Additionally, there was not one nurse in the sample who sent out the BMI report 

cards for every student on an annual basis. Even if nurses had time to measure all of the 

students – only two nurses indicated being able to do so annually – the extra paperwork 
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required for the BMI reports was not always completed. All of the nurses discussed time 

restrictions that made annual report cards for each student an impractical goal. Three 

nurses reported only sending home the BMI report cards for “whoever fails,” which they 

defined as being underweight or overweight. Most of the nurses indicated that they are 

vigilant about testing for vision and hearing, and are more likely to follow-up with 

parents about those screenings than a BMI screening.   

The second reason that the nurses thought parents/guardians were unaware of the 

school screening programs is because the nurses rarely received communication from 

them in response to the BMI report cards. Only one nurse in the sample received an 

average of more than two to three phone calls about the BMI report card in a typical year; 

many could not recall having received even one BMI-related correspondence from a 

parent/guardian. Those nurses who received phone calls from parents/guardians said the 

calls tended to focus on: 1) general inquiries about the meaning of the BMI reports and 

clarification about how BMI measurements were obtained; 2) anger or discontent about 

the results being sent home with the child or adolescent; or 3) verification to let the 

school nurse know that the parent/guardian had scheduled a follow-up appointment with 

the child’s physician. Table 24 provides sample quotes from the school nurses about how 

they think parents/guardians perceive the school-based BMI screening programs. 
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Table 24 
Quotes from School Nurse Interviews for RQ1 

Perceptions of School-Based BMI Screening Programs 

“Do they really wanna know?” 
Laughs. 

“They don’t even know we do 
it. Honestly, I’d say they don’t 
even realize that we do that.” 

“I think most of them are ok 
with it.  I haven’t had 

anybody come back and 
respond negatively to it.” 

“My hope would be that they 
would say ‘gosh, someone’s 
concerned about this.  And 

suggested I talk to the doctor.’ And 
the doctor probably is talking to 
them about it too.  You know, I 

would think…” 

“And they might feel too, like, 
a bit overwhelmed.  Yeah 

know, there’s so many thing 
that their trying to manage.  

You know, work and 
homework and uniforms and 

wash and meals and 
everything.” 

“I think that the parents of 
overweight children don’t 

see it as a problem …I [also] 
think they miss a lot of 

papers that come home from 
school to begin with…” 

“I think [parents] see it as a necessary sort of entity.  You know it’s sort of stressful a little bit 
because it’s a state mandated screen.  And they do get the same information from their providers 

when they take the kids.  But you know, I think the way that it’s presented on the sheet is a little more 
non-threatening than what the information really means.” 

“…you’re dealing with parents who are maybe in the same boat as far as [weight is concerned]…and 
it may be too threatening for them to hear that. When you tell them that their child is at risk 

for…developing diabetes around age 30, and the parent’s around 30 and overweight already, they 
internalize that and take that as a message to them. It sort of becomes hard to separate what needs to 

be done as far as the child and the parent.” 
 

Research Question 2: Perceptions of BMI Report Cards 
 
Parent/Guardian Focus Groups 

Focus group participants were also asked to share their perceptions of the BMI 

report cards used by the SDP to communicate with them about their child’s weight status.  

Questions related to the BMI report cards were asked after the focus group received the 

brief education from the researcher about BMI screening programs and reports. 

Therefore, participants had the benefit of learning the intended purpose of the BMI report 

cards prior to discussing them. Table 25 displays the questions that addressed RQ2. 
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Table 25 
Questions from Parent/Guardian Focus Groups for RQ2 
1. What did you think about when you read your child’s BMI status of underweight, healthy weight, 

overweight or obese? 
2. Do you think your reactions would be different if the BMI report card said your child was a   

normal/healthy weight versus underweight, overweight, or obese? How might they differ? 
3. What actions do you think you would take if the report card said your child was overweight or   

obese?   
4.  In your view what kind of information would you need to decide what to do next? 
5. If the BMI report card recommends that you follow-up with your child’s doctor, is this something 

that you think you would do? Why or why not? 
 
The majority of parents/guardians in the focus groups were unaware that BMI 

report cards were sent home from the schools because they could not recall having ever 

seen one. Those that did recall having received a BMI report card from the District 

indicated that it was given to their child, rather than directly to the parent/guardian. When 

asked to imagine how they would respond if they received a BMI report card indicating 

that their child had an unhealthy BMI category, feedback was fairly equally mixed, with 

approximately half of participants indicating that they would call a doctor or nurse for 

advice and half of participants indicating that they would rather handle their child’s 

weight issue at home by changing food intake and activity levels, without seeking 

professional advice. Table 26 provides sample quotes from the parents/guardians about 

receiving BMI report cards from the SDP. 
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Table 26 
Quotes from Parent/Guardian Focus Groups for RQ2 

Perceptions of BMI Report Cards  

"I wouldn’t feel no type of way 
because, as a parent, I know my 
daughter […] So every parent 
should know if their child is 
underweight, overweight or 

obese... 

"I would change the things 
I’m cooking more at home, 

like, I would try to slim 
down on the fried food and 
make more baked food." 

"I would go to the doctor, I 
would try to recommend 

something and then go to the 
doctor and see if he 

recommend the same thing. 
Like the same plan…" 

"That’s why I have a doctor for 
that. A pediatrician for my 

children." 

"[…] it gives you an 
opportunity to talk to the 

child’s pediatrician." 

"Cause as a parent it’s your 
fault that your child is 

overweight…." 

"Send out letters. Let us know 
what BMI is… first." 

"I would want a second 
opinion." 

"...we don’t have the time to 
take them to the doctor’s…" 

"This is the first time I’ve ever 
heard of this. And if they were 
sending things home with my 

grandson he hasn’t given it to me." 

"But all parents may not be 
doing that. So this way, 

they can find out." 

“Well who in the hell do they 
think they are, telling me stuff 

about my child, you just a 
school, you supposed to be 

teaching." 

"Well I would talk to my child 
first […] ask how she felt about 

herself first of all […] 'Do you feel 
yourself getting overweight?'” 

 

"It helps you to know what’s 
going on with your child, 

where your child’s numbers 
are, and also what your 

pediatrician should know. 
They don’t know everything." 

 
School Nurse Interviews 

School nurses were asked what perceptions they believed most parents/guardians 

have about receiving the BMI report cards from the School District. Table 27 displays the 

questions posed to the school nurses that addressed RQ2. 

 

Table 27 
Questions from School Nurse Interviews for RQ2 
1. How do you think parents/guardians feel about the BMI report cards sent home to them?   

2. How do you think most of the parents/guardians respond to the BMI reports sent home? 

3. How many parents/guardians would you say call you on a yearly basis in response to the BMI 
report they receive from their child’s school?  Probe: What are most of these calls about? 

4. What messages do you think parents want to hear from the School District when you send home 
the child’s BMI-for-age measure? 

5. Are there any messages you think parents would definitely not want to hear from the School 
District when you send home the child’s BMI-for-age measure? 
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As previously discussed, many nurses felt that parents/guardians may not receive 

the BMI report cards, since their delivery to the parents/guardians is dependent on the 

student. When the nurses were asked to consider how parents/guardians might feel about 

receiving the BMI reports if, in fact, they did receive it and read it, school nurses still had 

trouble speculating because they so rarely heard back from the parents. Some nurses 

indicated that parent/guardian reactions would likely depend on whether the parents were 

overweight themselves. Table 28 provides sample quotes from the school nurse 

interviews, detailing how nurses perceived the parents/guardians might feel about the 

BMI report cards sent home from the schools. 

Table 28 
Quotes from School Nurse Interviews for RQ2 

Perceptions of BMI Report Cards  

“Assuming that they get it, I don’t 
know. I would say I dunno.  I mean I 

personally, as a parent I look at the stuff 
that comes home from school, but a lot 

of parents don’t.” 

“Or they don’t get it 
‘cause the kids don’t 

take it home.” 

“[Parents want to hear] some 
solutions, but… you only have a 
two sided paper, you can’t send 

too much paper.” 
 

“I think they just don’t wanna feel 
singled out or blamed like they’re doing 

something wrong, which they are.” 

“I think most of them 
just discard it.” 

“I think they want to know 
where their kid stands, and then 
they want to know what steps 

they can take, what small steps” 

“[I’ve never heard back from a parent 
who got a form home, but] a lot of 

parents when you talk to them…they 
know their kid is fat, because many 

times they [the parents] are.  So there’s 
this satisfaction with it, or maybe they 

don’t know the steps they need to take.” 

“I mean, I really can’t 
recall any parent, 

maybe, maybe one, 
maybe less than five, 
call and say “oh my 
child’s overweight 

what can I do?” So it’s 
a very very small 

percentage at least 
here at this school.” 

“I would follow up with the 
doctor, personally.  But 

I…[don’t think most of the 
parents do that] because they’re 

not educated and they’re not 
proactive. I don’t wanna make a 

generalization, but many are 
not.” 

 

“If they get it …some of the homes can probably be very organized, and some of them can’t, or may 
not be.  So, it might have gotten tossed on the kitchen table.  I can’t tell you the number of forms I 

get back that got marks on it, and grease marks, and I know it was on the kitchen table.  And maybe 
the kitchen table might be the only table available.  And I think too, particularly if the parents are 
really overweight themselves they’re not going to address it.  Because they’ll feel like ‘oh, they’re 
big boned,’ and I jokingly will say ‘oh, their bones look pretty good, ok’ or I’ll try to jokingly say 

‘yeah, I used to use that line too, ‘I’m big boned.’’  But I do know, it is more, right then if I’m 
talking with a parent I’ll say ‘you know you really just have to worry about hypertension, diabetes 

and cardiac problems. And particularly in our neighborhoods, it’s really hard.” 
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Summary of Qualitative Research Findings 

Overall, the qualitative feedback from the parent/guardian focus groups indicated 

that most participants had heard of BMI measures and were likely to equate them to 

measures of body fat. While participants seemed to support the school-based screening 

programs, overall, they also raised concerns about not having prior notification about the 

BMI screenings, not knowing anything about the screening process, and not receiving 

information from the schools about their child’s results and how the BMI measurement 

process. Although a few participants indicated that they would feel offended by a BMI 

report card, the majority of the parents/guardians said that they would not be offended or 

surprised by an unhealthy BMI report card from the schools.  

Feedback from the school nurse interviews revealed that nurses are unsure how 

parents/guardians feel about the BMI screening programs and BMI report cards because 

they so rarely hear from them after sending the notices home with the students. Most 

school nurses also reported that BMI measurements could not be calculated and 

communicated to parents/guardians for every student on an annual basis due to lack of 

time, lack of resources, or lack of desire on the part of the school nurse to focus on BMI 

screenings. Overall, nurses expressed the option than many parents/guardians are unlikely 

to read the BMI reports or respond to them in any meaningful way. 
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Quantitative Results from Perceptual Mapping Surveys 
 

Research Questions 1 and 2: Perceptions of BMI, BMI-for-age, School-based BMI 
Screening Programs, and BMI Report Cards 

 
 Both RQ1 and RQ2 were addressed in the analysis of the survey feedback from 

parents/guardians. Analysis of the surveys occurred in four phases: Phase 1 – factor 

analysis, Phase 2 – k-means cluster analysis, Phase 3 – chi-squares and ANOVAs by 

cluster, Phase 4 – creation of the perceptual maps. Data findings from each of these 

phases will be discussed in the sections that follow. 

 

Factor Analysis 

 An orthogonal factor analysis (Principal Components with Varimax rotation and 

Kaiser normalization) was performed on all scaled variables in each block of the 

parent/guardian perceptual mapping survey on BMI (see Appendix E for survey). This 

allowed for the creation of composite variables to reduce the overall number of variables 

in the cluster analysis. The cut off factor loading score was designated as 0.50. The cutoff 

value for eigen values was set at 1.0. The resulting factor matrix (see Table 29) produced 

a total of 9 factors, yielding a cumulative variance explained of 72% (see Table 30). 
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Table 29 
Rotated Component Factor Matrix 

 1 2 3 4 5 6 7 8 
Should be told BMI annually .290 .103 .177 .201 .238 -.118 .643 .279 
Should be told schools will screen before BMI 
screening happens -.087 .049 .052 .781 .158 -.081 .050 .192 

Should be told why schools screen .045 -.001 -.176 .797 .201 .071 .139 -.012 
Schools should tell parents child BMI .115 .381 .081 .233 -.049 .212 .728 -.074 
Doctors should tell parents child BMI .518 .124 .165 .378 .116 -.053 .427 .070 
Doctor discussed BMI child with me .065 .100 .253 .012 -.098 -.059 -.017 .774 
My child sees a doctor annually .272 .064 .315 .099 .331 -.117 .354 .397 
Trust schools care about child’s health .170 -.030 .885 .028 .010 .156 .108 .103 
Trust schools are honest with me .064 .148 .893 -.013 .101 .067 .061 .066 
Want to know what schools are doing to help 
children and parents .103 .077 .408 .549 .148 .047 .183 -.131 

Would feel offended .094 -.267 -.001 .298 -.285 .351 -.449 .058 
Knowing child’s BMI would help me make 
changes .598 .224 .100 .443 .120 -.220 .004 .020 

Would be surprised .104 .034 .122 .136 .139 .041 .062 .014 
Would have serious concerns .165 .260 .277 .152 .583 -.097 .101 -.118 
Would want to know how BMI is measured .114 .227 .024 .404 .678 -.061 .092 .013 
Would want BMI results only shared with me .073 -.161 .005 .163 .822 .174 .073 .103 
Would not want results told to my child -.156 -.133 -.311 .176 .294 .180 .107 .603 
Screenings are needed for everyone .204 .738 -.032 .125 .083 .283 .106 .166 
Screenings are useful for me and my family .312 .638 .068 .093 .096 .249 .261 .160 
Screenings are done well by schools  .139 .209 .362 -.178 -.030 .563 -.335 .238 
Screenings cause problems for students .180 -.708 -.176 -.028 .222 .234 -.176 .111 
Screenings cause problems for parents -.215 -.698 -.044 .050 -.177 .359 .008 .081 
Should only be performed by a school nurse .039 -.075 .072 -.006 .066 

 

.808 .096 -.073 
Screenings make students feel safe .730 .058 .211 -.111 .051 .330 .008 -.151 
Screenings are done privately .809 .119 .022 -.070 .069 .043 .168 .103 
Screening results are not shared with others .389 .072 .162 .038 .336 .433 -.201 .031 
Note. Rotation converged in 17 iterations. 
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The first factor derived from the data included survey items 3.24 and 3.25, and 

was labeled Trust Screening Process. These items focused on a trust factor related to the 

BMI screening process, specifically that BMI screenings are done in a manner that 

“makes sure the students feel safe and at ease” (3.24) and “is private” (3.25). 

Table 30 
Total Variance Explained by the Factor Analysis 

Component 
Initial Eigen Values 

Total % of Variance Cumulative % 
1 5.926 22.794 22.794 
2 2.737 10.527 33.322 
3 2.403 9.241 42.563 
4 1.623 6.243 48.806 
5 1.357 5.221 54.027 
6 1.297 4.988 59.014 
7 1.194 4.592 63.606 
8 1.164 4.477 68.083 
9 1.022 3.930 72.012 
10 .947 3.641 75.653 
11 .753 2.898 78.551 
12 .672 2.585 81.136 
13 .632 2.431 83.567 
14 .600 2.306 85.874 
15 .543 2.089 87.963 
16 .483 1.856 89.819 
17 .464 1.785 91.604 
18 .372 1.429 93.033 
19 .332 1.278 94.311 
20 .300 1.155 95.466 
21 .267 1.025 96.491 
22 .263 1.013 97.503 
23 .242 .932 98.435 
24 .182 .702 99.137 
25 .150 .576 99.713 
26 .075 .287 100.000 
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The second factor included items 3.18 and 3.19, and was labeled Screenings 

Needed for Everyone. These items focused on how important parents/guardians 

perceived the BMI screenings to be to themselves personally – “BMI screenings are 

useful for me and my family” (3.19) – as well as to others – “BMI screenings are needed 

for everyone” (3.18). 

The third factor included items 3.21 and 3.22, which focused on the perceptions 

that BMI screenings “cause problems for students” (3.21) or “cause problems for 

parents” (3.22). These factor loadings were negative (-.708 and -.698), indicating that 

participants viewed these items as being conceptually similar but in reverse in meaning. 

In other words, survey respondents did not perceive BMI screening programs to be 

problematic for students or parents. The third factor was accordingly labeled Screenings 

Don’t Cause Problems. 

The fourth factor focused on feelings of trust towards the schools the participants’ 

child(ren) attends. Specifically, this factor included items 3.8 – “I trust that my child’s 

school cares about my child’s health” – and 3.9 – “I trust that my child’s school is honest 

and truthful with me.” This factor was labeled Trust Schools’ Intent. 

The fifth factor reflected participants’ desires to know that schools would measure 

their child(ren) before doing so; it was labeled Need for Prior Notification. Specifically, 

this factor included the items “I should be told before it happens that the schools are 

going to measure my child’s BMI/weight” (3.2) and “I should be told why the schools are 

going to measure my child’s BMI/weight” (3.3).  

The sixth factor loaded three items which were indicative of parent/guardian 

desires to protect their child(ren) from potential harm or discomfort from the BMI 
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screening program. This factor was labeled Need to Protect Child. It included items 3.14, 

3.15, and 3.16 – “I would have serious concerns if my child’s BMI/weight is not 

normal/healthy,” “I would want to know exactly how my child’s BMI/weight was 

measured,” and “I would want my child’s BMI/weight results to only be shared with me.” 

The seventh factor was labeled Trust School Nurse, since both items 3.20 and 

3.23 pointed to confidence from the parents/guardians that the school-based BMI 

screening programs would be carried out in a sound manner, provided that the school 

nurse was the person responsible for conducting the screenings. These items were written 

as, “I think the school-based BMI/weight screening programs are done well by the 

schools” and “I think the school-based BMI/weight screening programs should be 

performed by a school nurse.” 

The eighth factor focused on whether parents/guardians felt that schools provide 

an appropriate environment for BMI screenings, and whether these screenings should be 

conducted at schools on an annual basis. This factor was labeled Schools Should Tell 

BMI Annually, since it derived from item 3.1 – “I should be told each year whether my 

child is at a healthy BMI/weight for his/her age” – and item 3.4 – “Schools should tell 

parents if their child is not a healthy BMI/weight for his/her age.” 

The ninth factor was labeled Information Control, since the items that loaded on 

this factor seemed to indicate that parents/guardians who already discussed their child’s 

BMI results with a doctor were also not interested in having the schools discuss BMI 

results with their child(ren). This factor included item 3.6 – “My doctor has discussed my 

child’s BMI/weight with me” – and item 3.17 – “I would want my child’s BMI/weight 
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results to not be told to my child.” Items within each factor were collapsed into composite 

variables to run the cluster analysis. 

 
Cluster Analysis 

 A k-means cluster analysis was then conducted to determine if there were any 

significant differences among parents/guardians relative to their perceptions of BMI, 

BMI-for-age, BMI screening programs and BMI report cards. As discussed in the 

sections on the theoretical foundation for this study (see chapter 2), individuals respond 

to message frames differently, based on their already existing perceptions and schemas. 

Therefore, communication messages that are framed in light of what participants already 

believe will be more salient, increasing the likelihood that they can help to guide 

individuals’ decisions and behavioral responses. Thus it was essential to determine 

whether the participants’ already existing perceptions differed in any significant ways so 

that messages could be effectively framed in the new evidence-based report card. 

The cluster analysis included 14 variables 

(see Table 31) – the nine composite 

variables derived from the factor analysis, 

two composite variables based on 

worries/concerns, and three additional 

variables from the survey that focused on 

perceptions of BMI, BMI-for-age, BMI 

screening programs, and BMI report cards. 

Inclusion of these variables ensured that 

Table 31 
Variables Included in the Cluster Analysis 
1 Worry about Bullying and Self-Esteem 
2 Worry about Lifestyle Consequences 
3 BMI is Accurate and Useful 
4 Need for Prior Notification 
5 My Doctor has Discussed BMI with Me 
6 Trust Schools Intent 
7 Would Feel Offended 
8 Screenings Needed for Everyone 
9 Screenings Don’t Cause Problems 
10 Trust Screening Process 
11 Need To Protect Child 
12 Trust School Nurse 
13 Schools Should Tell BMI Annually 
14 Information Control 
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the perceptual maps would include all items identified in 

the research questions.  

Four clusters were derived from the data, with a 

fairly equal distribution relative to membership (see 

Table 32). Cluster 1 contained 25.7% of all participants (n = 27), Cluster 2 contained 

19% of all participants (n = 20), Cluster 3 contained 28.6% of all participants (n = 30), 

and Cluster 4 contained 26.7% of all participants (n = 28). 

As seen in Table 33 and Figure 20 below, the four clusters significantly differ in 

mean scores on the core clustering variables. The mean scores (seen in Table 33) indicate 

that each cluster has separate and distinct perceptions about the accuracy and usefulness 

of BMI measures, whether and how BMI should be measured in schools, how 

parents/guardians feel about the school-based BMI screening programs, and how they 

might react to receiving a BMI report card. 

Table 33 
Variable Means Across Cluster Groups 
  Cluster Groups 
 Cluster Variables Group 1 Group 2 Group 3 Group 4 
1 Worry about Bullying and Self-Esteem 2.04 4.36 1.59 8.11 
2 Worry about Lifestyle Consequences 3.15 3.71 2.68 6.83 
3 BMI is Accurate and Useful 6.02 5.15 7.78 6.54 
4 Need for Prior Notification 8.20 6.50 7.32 8.44 
5 My Doctor has Discussed BMI with Me 1.11 3.79 9.57 9.07 
6 Trust Schools Intent 7.87 5.21 9.23 7.30 
7 Would Feel Offended 1.56 6.37 3.14 3.32 
8 Screenings Needed for Everyone 8.98 6.11 9.38 9.37 
9 Screenings Don’t Cause Problems 2.35 5.53 2.92 3.38 

10 Trust Screening Process 9.30 7.00 9.43 8.07 
11 Need To Protect Child 8.70 6.25 8.10 8.68 
12 Trust School Nurse 5.39 6.11 7.67 5.69 
13 Schools Should Tell BMI Annually 9.17 5.72 9.15 9.30 
14 Information Control 2.94 4.45 7.75 7.88 

Table 32 
Number of Cases in each Cluster 
Cluster 1 27 25.7% 

2 20 19.0% 
3 30 28.6% 
4 28 26.7% 

Valid 105   
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Findings from the cluster analysis displayed clear identities for the groups, such 

that each cluster could be named and described by their perceptions of these issues: 

Cluster 1 – “Passive Parents,” Cluster 2 – “Neutral Parents,” Cluster 3 – “Confident 

Advocates,” and Cluster 4 – “Active Worriers.” Table 34 displays a biographical sketch 

for each cluster group to further describe how their perceptions of BMI measures, BMI 

screening programs, and BMI report cards differed by group membership.  

 

 

 

 

Figure 20. Mean Differences Across Cluster Groups 
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Table 34 
Biographical Sketch of Each Cluster Group Based on ANOVAs by Cluster 

Cluster 1:  
 

Passive 
Parents 

• Not particularly worried about child having negative emotional or lifestyle 
consequences from overweight 

• Do not feel that school-based screening programs are problematic 
• Believe that BMI measurements are accurate and useful and should be shared with 

parents annually 
• Not likely to be offended by an overweight BMI report card 
• High trust that the schools are doing a good job with the screenings 
• High belief that screenings are important 
• Do not have much information nor a need for information control 
• Have not discussed child’s BMI/weight with a doctor 

Cluster 2: 
 

Neutral 
Parents 

• These individuals have mean scores that hover between 4.5 and 7 for all concepts, 
indicating a lack of decisiveness for all concepts related to BMI measures, BMI 
screening programs, and BMI report cards 

• May or may not feel offended by an overweight BMI report card 

Cluster 3: 
 

Confident 
Advocate 
Parents 

• Seem to indicate a general feeling of confidence in regards to handling child’s 
weight issues 

• Not worried about child having negative emotional or lifestyle consequences from 
overweight 

• Believe that BMI measurements are accurate and useful and should be shared with 
parents annually 

• Not likely to feel offended by an overweight BMI report card because they are 
likely already aware of their child’s weight issues, as informed by their doctor 

• Very high trust that the schools are doing a good job with the screenings and very 
high trust in the school nurse 

• Most likely to have discussed BMI/weight with their child’s doctor 
• Although they are proponents for school-based screenings, these individuals want 

to be informed of the screenings ahead of time and want to have control over their 
child’s information to protect their child 

Cluster 4: 
 

Active 
Worriers 

• Highly worried about child having negative emotional or lifestyle consequences 
from overweight 

• Believe that BMI measurements are accurate and useful and should be shared with 
parents annually 

• Not likely to feel offended by an overweight BMI report card because they are 
likely already worrying about their child’s weight issues 

• Moderately high trust that the schools are doing a good job with the screenings and 
moderately trusting of the school nurse 

• Likely to have discussed BMI/weight with their child’s doctor 
• Like the Confident Advocate parents, the Active Worriers are proponents for 

school-based screenings, but prefer to be informed of the screenings ahead of time 
and want to have control over their child’s information to protect their child 
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Chi-squares by Cluster 

 Chi-square tests were run for all categorical variables in the survey (see Appendix 

G for a list of the variables included in the chi-square tests). In addition to demographic 

variables, categorical variables in the survey also included the yes/no/unsure BMI 

familiarity/knowledge questions from Block 2 of the survey (questions1-7).  Only two 

chi-square tests were significant with a p-value of less than 0.5: “I have heard of BMI-

for-age” (see Table 35) and “I have received a written notice from my child’s school 

(BMI report card) telling me about my child’s BMI” (see Table 36). 

 

Table 35 
Chi-square: Heard of BMI-for-age by Cluster 

Crosstab 

  
Cluster Number  

1 2 3 4 Total 

Heard of 
BMI-for-age 

No 11 4 3 3 21 
Yes 13 11 22 20 66 
Unsure 2 5 5 5 17 

Total 26 20 30 28 104 
 Chi-Square Tests  

   Value df Asymp. Sig. 
(2-sided)     

Pearson Chi-Square 12.944 6 .044*     
Likelihood Ratio 12.235 6 .057     
Linear-by-Linear Assoc. 6.112 1 .013     
N of Valid Cases 104       
Note. *p < .05  
1 = “Passive Parents”   2 = “Neutral Parents”    
3 = “Confident Advocates”   4 = “Active Worriers” 
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Table 36 
Chi-square: Received BMI Report Card by Cluster 

Crosstab 

  
Cluster Number  

1 2 3 4 Total 

Received 
BMI Report 
Card 

No 20 7 12 16 55 
Yes 3 5 11 9 28 
Unsure 4 8 7 3 22 

Total 27 20 30 28 105 
 Chi-Square Tests  

   Value df Asymp. Sig. 
(2-sided)     

Pearson Chi-Square 13.920 6 .031*     
Likelihood Ratio 14.054 6 .029     
Linear-by-Linear Assoc. .144 1 .704     
N of Valid Cases 105       
Note. *p < .05  
1 = “Passive Parents”   2 = “Neutral Parents”    
3 = “Confident Advocates”   4 = “Active Worriers” 

 

As can be seen in Table 35, at least half of all parents/guardians in the sample 

indicated that they had heard of the term “BMI-for-age,” but their likelihood for having 

heard of this term was much higher if they were a “Confident Advocate” (73.3%) or an 

“Active Worrier” (71.4%) versus a “Neutral Parent” (55%) or a “Passive Parent” (50%). 

These trends were also reflected by the chi-square test that indicated significance for 

having received a BMI report card from the School District (Table 36). Likelihood for 

reporting receipt of a BMI report card was higher for parents/guardians who were a 

“Confident Advocate” (36.7%) or an “Active Worrier” (32.1%) versus a “Neutral Parent” 

(25%) or a “Passive Parent” (11.1%). 
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ANOVAs by Cluster 

ANOVA tests were also conducted for all scaled variables from the survey (see 

Appendix G for all variables in the ANOVA tests) by cluster group. The ANOVAs were 

conducted to gain a clearer understanding of the identity type of each cluster group and 

how the four groups differed in their perceptions of BMI, BMI-for-age, school-based 

BMI screening programs, and BMI report cards (see Table 37 for significant findings). In 

addition, Tukey post-hoc tests were run to view the differences between the groups (see 

Table 38).  

The results of the ANOVA tests revealed highly significant differences by cluster 

on 17 variables: worry about bullying and self-esteem (F=53.049, p<.0001), worry about 

lifestyle consequences (F=20.149, p<.0001), BMI refers to measurement (F=3.288, 

p=.024), BMI is accurate and useful (F=5.399, p=.002), my doctor has discussed my 

child’s BMI with me (F=122.043, p<.001), trust schools’ intent (F=12.052, p<.0001), 

want to know what schools are doing to help (F=3.672, p=.015), would feel offended 

(F=6.692, p<.0001), screenings are needed for everyone (F=14.984, p<.001), would call a 

doctor or nurse for advice (F=4.562, p=.005), would make behavior changes (F=5.360, 

p=.002), trust the BMI screening process (F=8.052, p<.001), need to protect child 

(F=5.271, p=.002), trust school nurse (F=3.782, p=.013), schools should tell 

parents/guardians students’ BMIs annually (F=20.534, p<.001), information control 

(F=36.265, p<.001), and screenings don’t cause problems (F=5.536, p=.001). 
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Table 37 
ANOVAs for Significant Variables by Cluster 
Dependent Variable Cluster N Mean Std. Dev. df F p 

Worry Bullying and Self 
Esteem 

1 27 2.04 2.422 

3 53.049** .000 2 19 4.36 2.634 
3 30 1.59 1.948 
4 27 8.11 1.647 

Worry Lifestyle 
Consequences 

1 27 3.15 1.873 

3 20.149** .000 2 19 3.71 2.591 
3 29 2.68 1.964 
4 27 6.83 2.361 

Refers to Measurement 

1 27 8.41 1.886 

3 3.288* .024 2 20 6.55 2.625 
3 30 8.47 2.270 
4 28 7.61 2.671 

BMI Accurate and Useful 

1 27 6.02 1.959 

3 5.399** .002 2 20 5.15 2.266 
3 30 7.78 2.066 
4 28 6.54 3.064 

My Doctor Discussed With 
Me 

1 27 1.11 1.987 

3 122.043** .000 2 19 3.79 2.879 
3 30 9.57 .971 
4 28 9.07 1.904 

Trust Schools Intent 

1 27 7.87 2.600 

3 12.052** .000 2 19 5.21 2.594 
3 30 9.23 1.443 
4 28 7.30 2.554 

Want To Know Schools 
Doing to Help 

1 27 8.78 2.259 

3 3.672* .015 2 19 6.53 2.756 
3 30 8.53 2.726 
4 28 8.68 2.465 

Would Feel Offended 

1 27 1.56 3.093 

3 6.692** .000 2 19 6.37 2.833 
3 29 3.14 3.971 
4 28 3.32 4.101 

Screenings Needed for 
Everyone 

1 27 8.98 1.939 

3 14.984** .000 2 18 6.11 2.621 
3 30 9.38 1.541 
4 27 9.37 1.260 

Would Call Doctor or 
Nurse for Advice 

1 27 8.02 2.483 

3 4.562** .005 2 19 6.21 2.275 
3 30 7.70 2.952 
4 28 8.86 1.768 

Would Make Behavioral 
Changes for Child and 
Family 

1 27 8.81 1.472 

3 5.360** .002 2 19 7.07 2.179 
3 30 9.01 1.285 
4 28 8.93 2.308 

Trust Screening Process 

1 27 9.30 1.456 

3 8.052** .000 2 18 7.00 2.485 
3 30 9.43 1.357 
4 27 8.07 2.332 
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Table 37 (continued) 
ANOVAs for Significant Variables by Cluster 
Dependent Variable Cluster N Mean Std. Dev. df F p 

Trust School Nurse 

1 27 5.39 2.995 

3 3.782* .013 2 18 6.11 2.246 
3 30 7.67 2.842 
4 27 5.69 2.889 

Schools Should Tell BMI 
Results Annually 

1 27 9.17 1.623 

3 20.534** .000 2 18 5.72 1.979 
3 30 9.15 1.656 
4 28 9.30 1.674 

Information Control 

1 27 2.94 1.918 

3 36.265** .000 2 19 4.45 2.549 
3 30 7.75 2.108 
4 28 7.88 1.989 

Screenings Don’t Cause 
Problems 

1 27 2.35 1.945 

3 5.536** .001 2 18 5.53 2.259 
3 30 2.92 3.003 
4 26 3.38 3.112 

Note. *p < .05 ; **p < .01 
1 = “Passive Parents”   2 = “Neutral Parents”   3 = “Confident Advocates”   4 = “Active Worriers” 
 

Tukey post-hoc analyses provided additional insight about the difference between 

the cluster groups. As seen in Table 38, the most significant differences were between the 

Cluster 2 “Neutral Parents” and all of the other groups. For example, parents/guardians in 

the “Neutral Parents” group were less likely than all other parents to: trust the school’s 

intent, feel that screenings are needed for everyone, want to know what schools are doing 

to help students with weight issues, feel a need to protect their child(ren), or to make 

healthy behavior changes for their families. However, they were also more likely than all 

of the other groups to feel offended by an overweight BMI report card and to view 

school-based BMI screening programs as problematic for students and parents. These 

parents/guardians were also less sure whether BMI refers to a measurement than the 

“Passive Parents” and the “Confident Advocates” and less likely to call a doctor or nurse 

for advice than the “Passive Parents” and the “Active Worriers.” 
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Cluster 1 “Passive Parents” were significantly less likely than all other parents to 

have discussed their child’s BMI/weight with their doctor. This group was also less likely 

to trust the school nurse than “Confident Advocates.” 

Cluster 3 “Confident Advocates” were more likely to believe BMI measurements 

to be accurate and useful than “Passive Parents” and “Neutral Parents.” These 

parents/guardians were also more likely to trust the school’s BMI screening process than 

the “Neutral Parents” or the “Active Worriers.” In line with this thinking, “Confident 

Advocates” were also less likely than “Neutral Parents” to view the school-based BMI 

screening programs as problematic for students and parents. 

Cluster 4 “Active Worriers” were more likely than all other groups to worry about 

bullying/teasing and self-esteem, as well as to worry about lifestyle consequences of 

overweight for their child(ren). Although they were less likely than “Neutral Parents” to 

view school-based BMI screenings as problematic for students and parents, they are also 

more likely than the “Neutral Parents” and the “Passive Parents” to feel the need for 

information control. 
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Table 38 
Tukey Post Hoc Analysis for Significant Variables by Cluster 

Dependent Variable 

(I) 
Cluster 
Number 
of Case 

(J) 
Cluster 
Number 
of Case 

Mean 
Difference 

(I-J) 

Std. 
Error Sig. 

Worry Bullying and Self Esteem 

1 2 -2.318** .644 .003 
 3 .445 .571 .863 
 4 -6.074** .585 .000 
2 1 2.318** .644 .003 
 3 2.764** .631 .000 
 4 -3.756** .644 .000 
3 1 -.445 .571 .863 
 2 -2.764** .631 .000 
 4 -6.519** .571 .000 
4 1 6.074** .585 .000 
 2 3.756** .644 .000 
 3 6.519** .571 .000 

Worry Lifestyle Consequences 

1 2 -.557 .652 .828 
 3 .465 .583 .855 
 4 -3.681** .593 .000 
2 1 .557 .652 .828 
 3 1.023 .643 .389 
 4 -3.124** .652 .000 
3 1 -.465 .583 .855 
 2 -1.023 .643 .389 
 4 -4.147** .583 .000 
4 1 3.681** .593 .000 
 2 3.124** .652 .000 
 3 4.147** .583 .000 

Refers to Measurement 

1 2 1.857* .698 .044 
 3 -.059 .628 1.000 
 4 .800 .638 .594 
2 1 -1.857* .698 .044 
 3 -1.917* .683 .030 
 4 -1.057 .693 .426 
3 1 .059 .628 1.000 
 2 1.917* .683 .030 
 4 .860 .622 .513 
4 1 -.800 .638 .594 
 2 1.057 .693 .426 
 3 -.860 .622 .513 

BMI Accurate and Useful 

1 2 .869 .704 .607 
 3 -1.765* .633 .032 
 4 -.517 .643 .852 
2 1 -.869 .704 .607 
 3 -2.633** .689 .001 
 4 -1.386 .698 .201 
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Table 38 (continued) 
Tukey Post Hoc Analysis for Significant Variables by Cluster 

Dependent Variable 

(I) 
Cluster 
Number 
of Case 

(J) 
Cluster 
Number 
of Case 

Mean 
Difference 

(I-J) 

Std. 
Error Sig. 

BMI Accurate and Useful  
(continued) 

3 1 1.765* .633 .032 
 2 2.633** .689 .001 
 4 1.248 .627 .198 
4 1 .517 .643 .852 
 2 1.386 .698 .201 
 3 -1.248 .627 .198 

My Doctor Discussed With Me 

1 2 -2.678** .581 .000 
 3 -8.456** .515 .000 
 4 -7.960** .524 .000 
2 1 2.678** .581 .000 
 3 -5.777** .569 .000 
 4 -5.282** .577 .000 
3 1 8.456** .515 .000 
 2 5.777** .569 .000 
 4 .495 .510 .766 
4 1 7.960** .524 .000 
 2 5.282** .577 .000 
 3 -.495 .510 .766 

Trust School’s Intent 

1 2 2.660** .692 .001 
 3 -1.363 .613 .124 
 4 .567 .623 .800 
2 1 -2.660** .692 .001 
 3 -4.023** .677 .000 
 4 -2.093* .687 .015 
3 1 1.363 .613 .124 
 2 4.023** .677 .000 
 4 1.930** .607 .010 
4 1 -.567 .623 .800 
 2 2.093* .687 .015 
 3 -1.930** .607 .010 

Want To Know Schools Doing to Help 

1 2 2.251* .763 .020 
 3 .244 .676 .984 
 4 .099 .687 .999 
2 1 -2.251* .763 .020 
 3 -2.007* .747 .041 
 4 -2.152* .757 .027 
3 1 -.244 .676 .984 
 2 2.007* .747 .041 
 4 -.145 .669 .996 
4 1 -.099 .687 .999 
 2 2.152* .757 .027 
 3 .145 .669 .996 

Would Feel Offended 
1 2 -4.813** 1.080 .000 
 3 -1.582 .965 .361 
 4 -1.766 .973 .273 
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Table 38 (continued) 
Tukey Post Hoc Analysis for Significant Variables by Cluster 

Dependent Variable 

(I) 
Cluster 
Number 
of Case 

(J) 
Cluster 
Number 
of Case 

Mean 
Difference 

(I-J) 

Std. 
Error Sig. 

Would Feel Offended 
(continued) 

2 1 4.813** 1.080 .000 
 3 3.230* 1.065 .016 
 4 3.047* 1.072 .028 
3 1 1.582 .965 .361 
 2 -3.230* 1.065 .016 
 4 -.183 .956 .997 
4 1 1.766 .973 .273 
 2 -3.047* 1.072 .028 
 3 .183 .956 .997 

Screenings Needed for Everyone 

1 2 2.870** .554 .000 
 3 -.402 .483 .839 
 4 -.389 .495 .861 
2 1 -2.870** .554 .000 
 3 -3.272** .543 .000 
 4 -3.259** .554 .000 
3 1 .402 .483 .839 
 2 3.272** .543 .000 
 4 .013 .483 1.000 
4 1 .389 .495 .861 
 2 3.259** .554 .000 
 3 -.013 .483 1.000 

Would Call Doctor or Nurse for 
Advice 

1 2 1.808 .728 .069 
 3 .319 .645 .960 
 4 -.839 .656 .578 
2 1 -1.808 .728 .069 
 3 -1.489 .713 .163 
 4 -2.647** .722 .002 
3 1 -.319 .645 .960 
 2 1.489 .713 .163 
 4 -1.157 .639 .274 
4 1 .839 .656 .578 
 2 2.647** .722 .002 
 3 1.157 .639 .274 

Would Make Behavioral Changes for 
Child and Family 

1 2 1.741** .547 .010 
 3 -.199 .484 .977 
 4 -.114 .493 .996 
2 1 -1.741** .547 .010 
 3 -1.940** .535 .003 
 4 -1.855** .543 .005 
3 1 .199 .484 .977 
 2 1.940** .535 .003 
 4 .085 .480 .998 
4 1 .114 .493 .996 
 2 1.855** .543 .005 
 3 -.085 .480 .998 
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Table 38 (continued) 
Tukey Post Hoc Analysis for Significant Variables by Cluster 

Dependent Variable 

(I) 
Cluster 
Number 
of Case 

(J) 
Cluster 
Number 
of Case 

Mean 
Difference 

(I-J) 

Std. 
Error Sig. 

Trust Screening Process 

1 2 2.296** .579 .001 
 3 -.137 .505 .993 
 4 1.222 .518 .092 
2 1 -2.296** .579 .001 
 3 -2.433** .567 .000 
 4 -1.074 .579 .254 
3 1 .137 .505 .993 
 2 2.433** .567 .000 
 4 1.359* .505 .041 
4 1 -1.222 .518 .092 
 2 1.074 .579 .254 
 3 -1.359* .505 .041 

Trust School Nurse 

1 2 -.722 .853 .832 
 3 -2.278* .744 .015 
 4 -.296 .763 .980 
2 1 .722 .853 .832 
 3 -1.556 .836 .252 
 4 .426 .853 .959 
3 1 2.278* .744 .015 
 2 1.556 .836 .252 
 4 1.981* .744 .044 
4 1 .296 .763 .980 
 2 -.426 .853 .959 
 3 -1.981* .744 .044 

Schools Should Tell BMI Results 
Annually 

1 2 3.444** .521 .000 
 3 .017 .454 1.000 
 4 -.137 .462 .991 
2 1 -3.444** .521 .000 
 3 -3.428** .511 .000 
 4 -3.581** .517 .000 
3 1 -.017 .454 1.000 
 2 3.428** .511 .000 
 4 -.154 .450 .986 
4 1 .137 .462 .991 
 2 3.581** .517 .000 
 3 .154 .450 .986 

Information Control 

1 2 -1.503 .634 .090 
 3 -4.806** .562 .000 
 4 -4.931** .571 .000 
2 1 1.503 .634 .090 
 3 -3.303** .621 .000 
 4 -3.428** .629 .000 
3 1 4.806** .562 .000 
 2 3.303** .621 .000 
 4 -.125 .556 .996 
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Table 38 (continued) 
Tukey Post Hoc Analysis for Significant Variables by Cluster 

Dependent Variable 

(I) 
Cluster 
Number 
of Case 

(J) 
Cluster 
Number 
of Case 

Mean 
Difference 

(I-J) 

Std. 
Error Sig. 

Information Control 
(continued) 

4 1 4.931** .571 .000 
 2 3.428** .629 .000 
 3 .125 .556 .996 

Screenings Don’t Cause Problems 

1 2 -3.176** .811 .001 
 3 -.565 .707 .855 
 4 -1.033 .732 .496 
2 1 3.176** .811 .001 
 3 2.611** .795 .008 
 4 2.143* .817 .049 
3 1 .565 .707 .855 
 2 -2.611** .795 .008 
 4 -.468 .714 .913 
4 1 1.033 .732 .496 
 2 -2.143* .817 .049 
 3 .468 .714 .913 

Note. *p < .05 ; **p < .01 
1 = “Passive Parents”   2 = “Neutral Parents”   3 = “Confident Advocates”   4 = “Active Worriers” 

 

Perceptual Maps 

Figures 21 through 24 represent how each of the four clusters of parents/guardians 

viewed the conceptual elements associated with BMI measurements, school-based BMI 

screening programs, and communication from the schools in the form of BMI report 

cards. The position of each concept within the perceptual maps indicates the relative 

importance of the item to the “aggregate self” – in this case, the “aggregate self” 

represents the parents/guardians in each cluster – such that the closer a concept is 

positioned to the “aggregate self” the more importance it has to that group. The total 

variance explained by each of the maps is presented in Table 39. 

Table 39 
Percentage of Variance Explained by the Perceptual Maps 

  Cluster 1 
“Passive Parents” 

Cluster 2 
“Neutral Parents” 

Cluster 3 
“Confident Advocates” 

Cluster 4 
“Active Worriers” 

r2 53.99% 55.31% 44.43% 44.62% 
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In addition, by looking at any subgroupings of concepts within each map – in this 

case, subgroupings are circled – it is possible to view whether and how the participants 

perceived certain elements as being conceptually related to one another. The following 

sections will describe the perceptual maps of each parent/guardian cluster to demonstrate 

how each cluster of parents/guardians thinks about and evaluates the importance of the 

BMI measures, school-based BMI screening programs, and school-to-parent 

communication via BMI report cards. 

 Cluster 1 “Passive Parents”. 
  

Figure 21 shows the perceptions of the “Passive Parents” from Cluster 1. The only 

concept with high salience for the “Passive Parents” was “would feel offended,” as 

indicated by its close proximity to the “aggregate self.” However, this proximity is not an 
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Figure 21. Perceptual Map for Cluster 1 “Passive Parents” 
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indicator that the “Passive Parents” would be offended by receiving an unhealthy BMI 

report card for their child. Rather, the exceptionally low mean score for this variable 

(1.56 out of 10) indicates that “Passive Parents” are extremely unlikely to be offended by 

such a report from the school. With the exception of the “feel offended” concept, the 

“Passive Parents” map demonstrates that no conceptual elements in the map were very 

close to “self.” Thus parents/guardians in this group did not feel strongly that any of the 

other issues related to BMI screenings were particularly salient. 

Despite the fact that the “Passive Parents” did not view the BMI-related concepts 

as important to them personally, this group did have clear perceptions of which elements 

were conceptually related to one another, as indicated by the five unique subgroupings in 

their map. For example, these parents/guardians viewed “worry about bullying and self-

esteem,” “worry about lifestyle consequences,” and “screenings don’t cause problems” as 

being conceptually related to one another. They also grouped “need for prior notification” 

with “BMI is accurate and useful” and “need to protect child”; “my doctor discussed my 

child’s weight/BMI with me” was grouped with “information control” and “trust school 

intent”; and “trust the screening process” was grouped with “screenings needed.” Furthest 

from the “aggregate self” was the group for “schools should tell child’s BMI to parents” 

and “if I knew my child’s BMI was unhealthy, I would make behavioral changes.”  

Both of the target vectors – “would call a doctor or nurse for advice” and “would 

make behavioral changes” – were positioned very far from the “aggregate self” in the 

map, indicating the “Passive Parents” were not compelled to take either of these actions, 

even if the school notified them that their child’s BMI was unhealthy for his/her age.  The 

general positioning of individual concepts in relation to the “aggregate self” in the map 
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also indicates that parents/guardians in the “Passive Parents” cluster had some mixed 

feelings about the BMI screening programs and school-to-parent communication about 

BMI. They viewed BMI measurements as being fairly accurate and useful, had moderate 

amounts of trust in the school nurse and the school’s intents in communicating with 

parents about BMI, and did not feel that school-based BMI screenings were problematic.  

However, they also did not feel that it was necessary for schools to necessarily tell 

parents/guardians about their child’s BMI on an annual basis, even though they were 

personally unaware of their child’s individual BMI information and had not discussed 

their child’s weight status with a doctor. 

 
Cluster 2 “Neutral Parents”. 

 Parents/guardians in cluster 2 felt even less personally connected to the BMI 

Figure 22. Perceptual Map for Cluster 2 “Neutral Parents” 
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concepts than those in cluster 1, as indicated by the complete lack of proximity of any 

one concept to the “aggregate self” in the “Neutral Parents” map. As seen in Figure 22, 

the “aggregate self” is positioned in the middle of the conceptual space with almost all of 

the concepts sitting along the periphery, indicating a lack of decisiveness among these 

parents/guardians for all concepts related to BMI measures, screening programs, and 

report cards. Like the “Passive Parents,” the “Neutral Parents” did not feel that the BMI 

measurements and screenings were personally meaningful, but did recognize certain 

conceptual elements as being related to one another. Specifically, the “Neutral Parents” 

perceived both worry variables – “worry about bullying and self-esteem” and “worry 

about lifestyle consequences” – to be conceptually similar. They also grouped “schools 

should tell” with “need to protect child,” “would feel offended,” and “need prior 

notification,” as well as “trust screening process” with “would make behavior changes” 

and “screenings don’t cause problems.” 

 Both of the target action variables – “would call for advice” and “would make 

behavior changes” – were positioned far from the “aggregate self.” This far distancing 

suggests that “Neutral Parents” would be unlikely to perform either action if they were 

informed of an unhealthy BMI for their child.  

 
Cluster 3 “Confident Advocates”. 

 Parents/guardians who were considered “Confident Advocates” had a perceptual 

map that was very different than the “Passive Parents” and “Neutral Parents.” As seen by 

the close proximity of the “aggregate self” to the concept subgroupings in Figure 23, the 

“Confident Advocate” parents/guardians did feel that certain concepts related to the BMI 

screenings and report cards were extremely salient. Specifically, the close position of the 
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“aggregate self” to “feel offended,” “worry about lifestyle consequences,” “trust school 

nurse,” and the target vector of “would call for advice” suggest that parents/guardians in 

this cluster were highly aware of the possible negative consequences of an unhealthy 

BMI. Moreover, these parents/guardians would be extremely likely to call a doctor or a 

school nurse as a trusted source of information about their child’s BMI (the first target 

vector). Interestingly, these parents would also be unlikely to “make behavior changes for 

the child and family” (the second target vector) in the event of an unhealthy BMI report 

card. This is exemplified by the extremely far distance of “would make behavior 

changes” from the “aggregate self” in the perceptual map. 

Although the “aggregate self” is close to “feel offended,” the direction of this 

concept was in the negative direction, based on the participants’ low mean scores for this 

Figure 23. Perceptual Map for Cluster 3 “Confident Advocates” 
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concept (3.14 out of 10). This supports the idea that these parents/guardians were already 

so in tune with their child’s weight that they would not be offended by a BMI report card. 

Instead of being offended, these parents would take such a BMI report as a prompt to call 

for professional guidance from a doctor or nurse.  

The position of the “aggregate self” in relation to the other concepts reveals that 

“Confident Advocates” were not against school-based BMI screenings, since they had 

extremely high levels of trust in the school nurse and were also trusting of the “screening 

process” and the “school intent.” However, as strong advocates for their child’s well-

being, these parents/guardians had a clear interest in wanting prior notice of, and control 

over, the BMI information that is collected at school and sent home to parents. As 

indicated by the subgrouping of “need prior notification” with “information control” and 

“need to protect child,” these parents/guardians desired high levels of control over their 

child’s health information and BMI screening participation in an effort to protect their 

child from any potential harm. 

 
Cluster 4 “Active Worriers”. 

 Perceptions of the Cluster 4 “Active Worriers” are presented in Figure 24. As 

demonstrated by the close proximity of the “aggregate self” to “schools should tell,” 

“screenings don’t cause problems” and “worry about lifestyle consequences,” the “Active 

Worriers” were strong proponents of the school-based BMI screening programs. Not only 

did these parents/guardians view the programs as unproblematic, they were interested in 

having an annual BMI report from the schools because they were considerably worried 

about the potential negative lifestyle consequences that their child(ren) could suffer from 

having an unhealthy BMI. Similar to the “Passive Parents” and the “Confident 
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Advocates,” the “Active Worriers” also shared a close proximity of the “aggregate self” 

to the “feel offended” concept with a low mean score (3.32 out of 10). This supports the 

notion that “Active Worriers” would be highly unlikely to feel offended by an unhealthy 

BMI report card from the schools because they are already worrying about their child’s 

weight status. 

 The position of a subgrouping in the “Active Worriers” map which included 

“need for prior notification” and “BMI is accurate and useful” reveals that the “Active 

Worriers” were proponents of BMI measures, school-based BMI screenings, and BMI 

report cards. However, like the “Confident Advocates,” these parents/guardians wanted 

to know about the BMI screenings before they took place. Unlike the “Confident 

Advocates,” however, the “Active Worriers” did not necessarily want prior notification 

Figure 24. Perceptual Map for Cluster 4 “Active Worriers” 
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of screenings because of desires for information control. Instead, it appears that the 

“Active Worriers” may desire prior notification because of their high level of worry 

about lifestyle consequences and/or wanting to ensure that they receive the annual BMI 

report.  

 Another group of concepts that the “Active Worriers” perceived to be related was 

“trust screening process,” “screenings are needed,” and “would make behavior changes.” 

This would seem to signify that as long as parents/guardians believed that the screening 

process could be trusted, they would likely support the screenings occurring on an annual 

basis and make behavior changes as a result of screening feedback. However, given the 

far distance of this subgrouping from the “aggregate self,” it appears that the “Active 

Worriers” may not fully trust the screening process and are thus unlikely to make 

behavior changes based on a BMI report card (target vector 2). They would be somewhat 

more likely to “call for advice” (target vector 1), but only with moderate levels of 

certainty, as this action variable sits in the middle of their perceptual map, halfway 

between the “self” and “would make behavior changes.”   

 

Research Question 3: Using Framing Theory and Perceptual Mapping Messages to 
Develop an Improved Evidence-Based BMI Report Card 

 
 The third research question for this study focused on whether framing theory and 

perceptual mapping messages could provide the necessary means for developing an 

improved evidence-based BMI report card template for the School District of 

Philadelphia (SDP). This question was addressed by using vector analysis procedures to 

determine which concepts in the perceptual maps should be emphasized and de-

emphasized for the parents/guardians in the SDP. 
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As discussed in chapter three, the evidence-based BMI report card template was 

created to satisfy two main target vectors in the perceptual maps: 1) moving 

parents/guardians towards the desired action of seeking advice about their child’s BMI 

report card from a healthcare professional such as a physician or school nurse (referenced 

in the maps as “would call for advice”), and 2) moving parents/guardians towards the 

desired action of making healthy behavior changes for the student and his/her family 

(referenced in the maps as “would make behavior changes”). These action goals for the 

evidence-based BMI report card template were based on the qualitative feedback from 

the school nurses and the parents/guardians during Phase I of the research. 

Maps from each of the four clusters of parents/guardians were examined to 

identify which concepts would be most likely to persuade each group – the “Passive 

Parents,” “Neutral Parents,” “Confident Advocates,” and “Active Worriers” – to “call for 

advice” and “make behavior changes” after receiving the BMI report card from the SDP. 

Framing theory and perceptual mapping methods ascribe to the premise that when new 

messages are developed from individuals’ preconceived perceptions of an issue – in this 

case, their schema or “common sense” model about BMI measures, school-based BMI 

screening programs, and BMI report cards – they are more likely to be persuaded to a 

desired action, since their decisions about how to act will be based on those same 

preconceived perceptions (Cameron & Leventhal, 2003; Leventhal et al., 2001; Leventhal 

et al., 2004). The perceptual maps for each cluster provided the necessary means to 

determine which perceptions the parents/guardians already had about BMI 

measurements, screening programs, and report cards so that new messages could be 

based on these models.  
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As presented in chapter three, in order to create new messages that were based on 

the parents’/guardians’ preconceived perceptions, the maps were analyzed to determine: 

1) how far the “aggregate self” was positioned in the maps in relation to the two chosen 

target vectors, since closer proximity might require fewer message concepts to move 

parents/guardians toward the desired actions; and 2) which concepts on the maps 

appeared near the path or within the pathway from the “aggregate self” to the target 

vectors. By identifying the concepts in the path from the “aggregate self” to the target 

vectors, multiple message strategies could be identified to “push” the “aggregate self” 

toward the desired actions.  

The following sections detail which message concepts needed to be included in 

the evidence-based BMI report card to persuade parents/guardians to “call for advice” 

and “make behavior changes.” In each map, the dashed lines point from the “aggregate 

self” to the target vectors, while the solid lines point from the “aggregate self” to each 

“push concept” – any concept that would help to move the parents/guardians in the 

direction of the target vector when emphasized in the BMI report card. The evidence-

based BMI report card template was designed to include and illustrate these concepts (see 

Appendix I). 

 
Cluster 1 “Passive Parents” Vector Analysis 

 As shown in Figure 25, the “aggregate self” that represented the “Passive Parents” 

was far from both target vectors. However, given that both vectors required the “self” to 

move in approximately the same direction, only three concepts were necessary to push 

the “aggregate self” towards the vectors: “need to protect child,” “trust the screening 

process,” and “screenings are needed.” 
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Cluster 2 “Neutral Parents” Vector Analysis 

 The “aggregate self” that represented the “Neutral Parents” was also far from both 

target vectors, but like the “Passive Parents,” could be pushed in the same direction for 

both vectors. As seen in Figure 26, the “Neutral Parents” were positioned in the middle of 

the conceptual space, since they lacked definitive opinions about the BMI-related 

concepts. As a result, these parents/guardians required messages that emphasized certain 

concepts while de-emphasizing others. Specifically, this group would benefit from 

messages that emphasize “trusting the screening process” and “trusting the school nurse,” 

as well as the messages that “screenings are needed” and “schools should tell parents 

BMI results annually.” These parents/guardians might also be more likely to pursue the  

Figure 25. Perceptual Map with Vectors for Cluster 1 “Passive Parents” 
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desired actions of calling for advice and making behavioral changes if certain messages 

were de-emphasized for them: “worry about bullying and self-esteem” and “worry about 

lifestyle consequences.” 

 
Cluster 3 “Confident Advocates” Vector Analysis 

 The “Confident Advocates” were already identified as likely to “call for advice” 

on their own, since the “aggregate self” in their perceptual map is so close to that 

concept. To move them toward the desired action of making behavioral changes, two 

concepts were identified as helpful to that pathway (see Figure 27): “screenings are 

needed” and “schools should tell parents BMI results annually.”  

  

Figure 26. Perceptual Map with Vectors for Cluster 2 “Neutral Parents” 
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Cluster 4 “Active Worriers” Vector Analysis 

 As shown in Figure 28, the “aggregate self” that represented the “Active 

Worriers” was not far from “would call for advice,” requiring only one push concept to 

move parents/guardians to that action: “BMI is accurate and useful.” To move “Active 

Worriers” toward making behavior changes, three concepts were identified as important 

to emphasize – “trust the screening process,” “trust school intent,” and “screenings are 

needed” – while one concept was identified as important to de-emphasize – “worry about 

bullying and self-esteem.” 

 
 
 
 
 

Figure 27. Perceptual Map with Vectors for Cluster 3 “Confident Advocates” 
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Table 40 summarizes the important message concepts that were considered for 

each cluster in the evidence-based template, as directed by the vector analysis. According 

to framing theorists, each of these concepts represents a frame – a message that focuses 

attention toward a “particular problem definition, moral evaluation, and/or treatment 

recommendation” (Entman, 1993, p. 52). The vector analysis identified which 

frames/concepts to emphasize and de-emphasize to make the messages in the new BMI 

report card more salient for parents/guardians in each cluster group. Framing theorists 

have noted that the creation of new message frames should align with one’s existing 

schema to create optimal salience for that person. By using the perceptual maps to 

examine the participants existing schemas and the vector analysis procedures to create 

new frames, this study demonstrated that framing theory and perceptual mapping 

Worry 
Bullying and 
Self Esteem

Aggregate
Self

Trust 
School 
Nurse

Feel 
Offended

Need to 
Protect Child

BMI 
Accurate 

and Useful

Worry Lifestyle 
Consequences

Information 
Control

Trust School 
Intent

Doc 
Discussed 

with Me

Would 
Call for 
Advice Schools 

Should Tell

Would Make 
Beh Changes

Screenings 
Needed

Trust 
Screening 
Process

Screenings 
Don’t Cause 

Problems

Need Prior 
Notification

Figure 28. Perceptual Map with Vectors for Cluster 4 “Active Worriers” 
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methods were able to provide the necessary means for developing an improved evidence-

based BMI report card template for the SDP, as was posed in the third research question. 

 
 
 
 
 

Table 40 
Frames/Concepts to Emphasize and De-Emphasize in the Evidence-Based BMI Report Card  

 Frames/Concepts to Emphasize Frames/Concepts to De-Emphasize 

Cluster 1:  
Passive Parents 

• Need to protect child 
• Trust the screening process 
• Screenings are needed 

 

Cluster 2: 
Neutral Parents 

• Trust the screening process 
• Trust the school nurse 
• Screenings are needed 
• Schools should tell parents 

• Worry about bullying and self-esteem 
• Worry about lifestyle consequences 

Cluster 3: 
Confident Advocate 
Parents 

• Screenings are needed 
• Schools should tell parents  

Cluster 4: 
Active Worriers 

• BMI is accurate and useful 
• Trust the screening process 
• Trust school intent 
• Screenings are needed 

• Worry about bullying and self-esteem 
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CHAPTER 5: DICUSSION 
  
 
 The purpose of this study was to learn parents’ and guardians’ perceptions of BMI 

and BMI-for-age, school-based BMI screening programs, and BMI report cards, and to 

develop evidence informed messages based on framing theory and perceptual mapping 

methods to create a new BMI report card for the School District of Philadelphia.  In 

addition to the qualitative findings from the school nurse interviews, there were three 

major findings of the study related to parents’/guardians’ perceptions and the specific 

aims and research questions of the study: 1) Four distinct groups of parents/guardians 

emerged from the research, based on their different perspectives about BMI 

measurements, BMI screening programs, and BMI report cards; 2) Only one group of 

parents/guardians – the “Confident Advocates” – indicated that they would be likely to 

call a doctor or nurse for advice after receiving an unhealthy BMI report card; and 3) 

Framing theory, perceptual mapping methods, and vector modeling are valuable 

frameworks and methods for creating tailored health communication messages related to 

pediatric obesity. 

The concluding chapter will present a summary of the findings and elaborate on 

the results presented in chapter four. It will also discuss the study limitations; 

implications and benefits of the research for the participants, the SDP, and the 

Commonwealth of Pennsylvania; and recommended directions for future research. 

Summary of Main Study Findings 

Key Findings from the School Nurse Interviews 

Although the research questions for this study focused on the perceptions of the 

parents/guardians in the SDP, the school nurse interviews also yielded valuable findings 
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worth noting. Most school nurses indicated that their lack of resources and/or personal 

attitudes about the BMI screening programs and report cards prevented them from 

sending results home to parents/guardians on an annual basis. These barriers may prevent 

many parents/guardians in the SDP from having the advantages that can come from 

receiving a BMI report for their child. Previous research about BMI screening programs 

and report cards has shown that parents who receive communication from their child’s 

school about BMI are more likely to have an accurate perception of their child’s weight 

status and to follow up by seeking medical care or making behavioral changes to improve 

their child’s weight (Chomitz et al., 2003; West et al., 2008).  

Responses by the school nurses indicated that most nurses were unaware of the 

potential benefits of BMI report cards for students and their parents/guardians. Some of 

the school nurses in the SDP expressed a complete lack of interest in the BMI report 

cards, indicating that they believed parents do not read them and/or do not care about 

their child’s BMI results, particularly if the parents themselves are overweight. These 

nurses indicated that they preferred to focus on other job requirements, such as 

dispensing medications and conducting vision screenings. 

Nurses also indicated that they received little to no communication from the 

District level about the BMI screenings and report cards. Thus school nurses did not have 

any verbal reinforcement from the SDP that the BMI screening process and report cards 

are mandatory, beneficial to students and parents, and an important aspect of the 

District’s plans to help improve the weight health of their student population.   

In addition, although the Pennsylvania Growth Screening Program is designed to 

protect student’s confidential BMI results by having the results mailed directly to 
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parents/guardians, all of the nurses who were interviewed for the study indicated that 

such a practice would be impossible due to lack of District resources. Instead of sending 

the results home to parents/guardians directly, SDP BMI results are given to the students 

to bring home to their parents/guardians. This moderating variable might be a reason that 

so few parents/guardians who were surveyed for this study recalled having received a 

BMI report from their child’s school; only 27% of participants confirmed that they 

received written notice from their child’s school about his/her BMI or weight. It is 

possible that, even when nurses complete the BMI report card, students do not deliver the 

feedback to their parents. 

The many challenges related to school nurses’ time and resources are important 

barriers that interfere with nurses’ completion of students’ BMI report cards. However, 

unless their concerns, attitudes, and opinions about the BMI screenings and report cards 

are heard, addressed, and supported at the District level, it is unlikely that the school 

nurses will change their current practices regarding BMI screenings and report cards. 

Parent/Guardian Key Finding #1: Four Distinct Groups of Parents/Guardians 
 

This study identified four distinct groups of parents/guardians: Cluster 1 – 

“Passive Parents,” Cluster 2 – “Neutral Parents,” Cluster 3 – “Confident Advocates,” and 

Cluster 4 – “Active Worriers.” The significance of these groups cannot be 

underestimated, since the main differences between the groups were exclusively based on 

participants’ attitudes and perceptions of BMI-related concepts; none of the demographic 

characteristics of the groups were significant in the ANOVAs by cluster.  

This finding is particularly important for two main reasons. First, previous 

literature has only allowed for comparisons of parents’ perceptions about pediatric 
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obesity-related issues by differences in race and ethnicity, not their BMI perceptions. No 

other studies related to pediatric obesity research have ever examined group differences 

based on perceptions, thus making this finding a significant contribution. Moreover, the 

population of parents/guardians used for this study was more diverse than those of many 

previous related studies.  

Second, this finding gives additional support for use of factor and cluster analyses 

for this study, since the perceptual maps would have been created based on 

parent/guardian demographic differences if these methods were not used to analyze the 

data. By avoiding segmentation of the sample and maps according to demographic 

differences only, the mapping results are even more salient for message development, 

since they are focused on the participants’ core attitudes and perceptions about BMI 

measures, screening programs, and report cards. 

As shown in Table 34 and the perceptual maps (Figures 21-24) (see chapter four), 

each cluster of parents/guardians had its own unique perceptions and varying degrees of 

assuredness and confidence related to these issues. However, the results from the 

ANOVAs by cluster and perceptual maps, as well the focus groups, also demonstrated 

that the majority of parents/guardians in this study shared some common favorable 

perceptions about the BMI measures, screening programs and report cards. Table 41 

shows the mean values of the seven BMI-related concepts for which most of the clusters 

shared similar positive attitudes. Similar favorable perceptions have also been noted by 

supporters of the screening programs and parents in other studies (ACHI: Arkansas 

Center for Health Improvement, 2009; Chomitz et al., 2003; Dietz et al., 2009b; Filbert et 

al., 2009; Johnson & Ziolkowski, 2006; Justus et al., 2007; Kubik et al., 2006; Kubik et 
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al., 2007; Nihiser et al., 2007, 2009; Raczynski et al., 2009; Thompson & Card-

Higginson, 2009). 

 
Table 41 
Common Favorable Perceptions – Means by Cluster Group 

 Cluster 1 
x  

Cluster 2 
x  

Cluster 3 
x  

Cluster 4 
x  

1. BMI measurements are accurate and 
useful. 6.02 5.15 7.78 6.54 

2. Schools should share students’ BMI 
measurements with parents/guardians 
annually. 

9.17 5.72 9.15 9.30 

3. School-based BMI screening 
programs are needed. 8.98 6.11 9.38 9.37 

4. The schools’ screening process can be 
trusted. 9.30 7.00 9.43 8.07 

5. The schools’ intents can be trusted. 7.87 5.21 9.23 7.30 

6. School nurses can be trusted. 5.39 6.11 7.67 5.69 

7. Parents would be offended by 
receiving a BMI report card from 
their child’s school. 

1.56 6.37 3.14 3.32 

 

 Despite the overall positive perspective toward BMI screening measures, programs, 

and reports, participants in this study also voiced some concerns about the BMI screening 

programs and report cards that were consistent with the previous literature: 1) concerns 

related to confidentiality for the screening process and results; and 2) concerns related to 

labeling students as overweight or obese in a BMI report card. For example, 

parents/guardians who were “Confident Advocates” and “Active Worriers” were more 

likely to desire information control, prior notification of the screenings, and protection for 

their child’s results. Previous research has shown that even when parents are generally 

supportive of BMI screening programs, that support is often contingent upon assurance 
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that respect for student privacy is maintained at all levels of the program (Kubik et al., 

2007).  

 Additionally, the “Active Worriers” indicated high levels of concern for potential 

bullying and self-esteem issues as well as negative lifestyle consequences for their 

child(ren). Focus group participants also voiced concerns that, depending on how their 

child’s height and weight measurements were taken by the school nurse (in front of other 

students versus privately one-one-one), they could also be at increased risk for 

discomfort, embarrassment, or teasing because of their weight. Similar concerns have 

been raised by critics of BMI screening programs and parents in other studies (Cogan et 

al., 2008; Di Benedetto Gulledge, 2009). However, evaluation data from BMI screening 

programs reveal that these programs have not increased weight-related teasing or 

bullying in schools (Evans & Sonneville, 2009; Krukowski & West, 2009; Raczynski et 

al., 2009), and in some cases, have helped to reduce it (University of Arkansas for 

Medical Sciences & Fay W. Boozman College of Public Health, 2009). 

 Although research about parents’ perceptions of child weight status has noted that 

labeling children as overweight may seem offensive for some parents (Booth et al., 2009; 

Di Benedetto Gulledge, 2009; Pagnini et al., 2007; Small et al., 2009; Tuttle, 2009), most 

participants in this study indicated that they would not be offended by a BMI report card 

from the school that labeled their child’s weight status. Mean scores for this survey item 

were extremely low for “Passive Parents,” “Confident Advocates,” and “Active 

Worriers”; they were moderate for “Neutral Parents” in this study (see Table 41).  

 The cluster analysis marks a significant contribution to this field of study, as it 

allows for unique and novel exploration of different groups’ opinions about these issues, 
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based on their core attitudes and beliefs instead of their demographic make-up. These 

comparisons also highlight the limited utility of the for-or-against BMI screening 

programs mentality that previous literature has emphasized. As is clear from the findings 

in this study, it is possible for parents/guardians to be supporters of the BMI screening 

programs and report cards even if they have reservations about the possible outcomes of 

the BMI report card results. Furthermore, given that three of the four groups indicated 

extremely low likelihood for being offended by a BMI report card, this study can provide 

reassurance to the SDP nurses that sending home a BMI report card is unlikely to offend 

most parents/guardians. 

Parent/Guardian Key Finding #2: Only One Group Likely to Seek Advice  

Another notable finding from this study is that, according to the perceptual maps, 

only one cluster of parents/guardians, the “Confident Advocates,” would be likely to call 

a doctor or nurse for advice if they received a BMI report card from the school informing 

them that their child had an unhealthy BMI for his/her age. This small portion of 

participants is in line with previous findings. According to the literature, although most 

BMI report cards encourage parents to seek advice from their child’s physician, only a 

small percentage of parents ever contact a doctor (Chomitz et al., 2003; Johnson & 

Ziolkowski, 2006; Nihiser et al., 2007, 2009), a school principal, or a school nurse 

(Johnson & Ziolkowski, 2006; Nihiser et al., 2007; University of Arkansas for Medical 

Sciences & College of Public Health, 2006). Interviews with school nurses in this study 

also confirmed that, on average, less than 1% of parents/guardians in the School District 

call their school nurse to follow up from a BMI report card. 
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 Similar to most research findings about parents’ perceptions of their child’s 

weight status, it is also likely that many parents/guardians in this study underestimated 

their child’s weight. According to the parents/guardians in this study, only 15% of the 

children represented by the sample were overweight or obese, yet CDC surveillance data 

about SDP students indicate that approximately 31% of students in the District fall into 

these unhealthy weight categories (Centers for Disease Control and Prevention, 2010b). 

Since previous research also shows that parents tend to be more accurate when evaluating 

the weight status of older children than younger children (Chomitz et al., 2003; Doolen et 

al., 2009), it should also be noted that 76% of the children represented by the 

parents/guardians in this study were in elementary school (grades K-5). 

The finding that most parents/guardians misperceived their child’s weight status 

provides significant support for the critical need for BMI screening programs and BMI 

report cards in the SDP. Since school-based BMI screening programs and report cards 

have been shown to correct parents’/guardians’ misperceptions about their child’s weight 

status, especially for African Americans (Chomitz et al., 2003; West et al., 2008), these 

programs and reports can be valuable health indicators for parents/guardians in the 

District who undersestimate their child’s weight status.  

Parent/Guardian Key Finding #3: Framing Theory, Percecptual Mapping Methods, 
and Vector Modeling Can Effectively Inform Development of Tailored BMI Messages 

 
 One of the novel aspects of this study was the use of framing theory, perceptual 

mapping methods, and vector modeling, since none of these frameworks or methods have 

ever been used for health communication research about pediatric obesity. In addition, to 

this researcher’s knowledge, there has never been a BMI report card designed for a 
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school district with evidence-informed messages that are tailored to the perceptions of the 

parents/guardians who will receive a BMI report card in that district.  

As discussed in chapter one, the degree to which a BMI report card can persuade 

parents/guardians to any desired action – in this case, to follow up by calling a healthcare 

professional for advice and to make behavior changes for the child and family, as needed 

– is in direct relation to how well the messages in the BMI report card align with 

parents’/guardians’ preconceived perceptions about BMI measures, pediatric overweight, 

and school-based BMI screening programs. The new evidence-informed BMI report card 

(see Appendix I) was based on the perceptions and vector analyses of all four cluster 

groups, incorporating all concepts identified as necessary to emphasize and de-emphasize 

in the vector analyses. By incorporating messages for all four groups into one BMI report 

card template, the researcher was able to create a BMI report card that the SDP can 

simultaneously deliver to all parents/guardians in the District, regardless of their 

identification with a specific cluster group. In other words, by tailoring the report card to 

the overall sample according to the needs of each cluster, the message template is suitable 

for all clusters of parents/guardians identified in the research. This is an important 

requirement for the new report card, since it would be impossible for the SDP to identify 

a parent’s/guardian’s individual cluster identity and send him/her a BMI report card 

specifically tailored to just one cluster group. By incorporating the necessary messages 

for all four cluster groups into one template, the SDP’s BMI report card can meet the 

needs of all parents/guardians represented by this study. 

The new report card was designed to emphasize messages related to the target 

vectors – “call for advice” and “make behavior changes” – as well as the following 
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concepts identified by the vector analysis – “need to protect child,” “trust the screening 

process,” “trust the school nurse,” “screenings are needed,” “schools should tell parents,” 

and “BMI is accurate and useful.” The new template was also designed to de-emphasize, 

or alleviate possible concerns about, the two concepts related to worry – “worry about 

bullying and self-esteem” and “worry about lifestyle consequences.”  

Focus group participants discussed the helpful nature of the educational 

component that provided them with information about the nature of the BMI screening 

process, why results are sent home to parents, and what the BMI results mean. School 

nurses also suggested that this kind of information would be helpful to parents. Based on 

this feedback, the new BMI report card was constructed to provide the same basic 

information. The SDP’s current BMI report card does not elaborate on any of these issues 

(see Appendix H). 

In order to make the new BMI report card (see Appendix I) easier for 

parents/guardians to read and understand, it was constructed in a question-answer format 

and at a low literacy level. The SDP’s current BMI report card is written at an 8th grade 

literacy level, which may make it too difficult for many parents/guardians in the District 

to read. According to the most recent national assessments of adult literacy in the U.S., 

more than 1 in 5 Philadelphia residents lack even basic literacy skills (U.S. Department of 

Education, Institute of Education Sciences, & National Center for Education Statistics, 

2009). The new BMI report card was designed at a 6th grade literacy level. Further, the 

difficulty level drops to 5th grade when the words “Pennsylvania,” “Philadelphia” and 

“important” are removed; these words could not be avoided in designing the template, but 
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it is expected that most parents/guardians can recognize them or read past them without 

losing any important informational content. 

The novel use of framing theory and perceptual mapping and vector design 

methods to construct the messages in the new BMI report card template marks another 

significant contribution to the field of health communication research related to obesity. 

As discussed in chapter one, the majority of related research has been conducted without 

any theoretical guidance or perspective. Further, although framing theory has been used 

extensively in media and communication studies, political science, sociology, social-

psychology, and for public health policy development, it has had limited application in 

pediatric obesity research to date (Dorfman et al., 2005; Finnegan & Viswanath, 2008; 

Woodruff et al., 2003). In addition, no published studies have used perceptual mapping 

and vector design methodologies to a create tailored, evidenced-based message template 

to inform decision making and resolve the decisional conflicts that some parents may 

have about making healthy lifestyle behavior changes for their children. 

Limitations of the Study 
 

 There were a number of limitations for this study, based on its design and the 

frameworks used to analyze parents’/guardians’ perceptions about BMI, BMI-for-age, 

school-based BMI screening programs, and BMI report cards. For example, previous 

research grounded in the Transtheoretical Model (Baughcum et al., 2000; Rhee et al., 

2005; Wald et al., 2007; West et al., 2008) has found that parents needed to be ready to 

hear messages about their child’s weight if they were to respond by making behavioral 

changes for their children. Thus it is important to recognize that different templates might 

be needed for different groups of parents/guardians depending on their level of readiness, 
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and this study’s template only reflects the frames and feedback provided by the 

parents/guardians in the convenience sample. Moreover, even if the evidence-informed 

BMI report card has messages that are perfectly tailored to the needs of the 

parent/guardians in this study, parents’/guardians’ readiness level for change may act as a 

moderator, interfering with their pursuit of the desired actions of calling a doctor or nurse 

for advice and/or making behavioral changes for the child and his/her family. 

 In addition, this research was designed for a restricted sample size and for English 

speaking parents/guardians and nurses due to budgetary and time constraints. The 

convenience sample was comprised of parents/guardians and school nurses who were 

willing to participate, could speak and understand English, and were available during 

recruitment periods at the community recreation centers. Therefore, participants in this 

study reflected a skewed population of parents/guardians, possibly introducing participant 

bias, as well as not being representative of all parents in the District. As a result, frames 

that might benefit parents whose children do not attend programs at local recreation 

centers, or who are non-English speakers, could have been missed in the perceptual 

mapping analysis and development of template messages.  

 This study was also limited by its cross-sectional, non-experimental research 

design. Although this type of design is good for preliminary research, it does not control 

for internal validity threats or third factors by using random assignment, or control or 

comparison groups. In addition, this research only reflected the perceptions that 

parents/guardians and school nurses expressed during one point in time; it would need to 

be replicated with other populations and settings to ensure external validity.  
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Another limitation of the research is that its outcome is the development of messages 

for the new BMI report card template, not the testing of how parents/guardians in the 

SDP respond to the messages. Testing the new BMI report card would be a valuable next 

step for research, but budget and time constraints prohibited this step in the current study.  

Although framing research and perceptual mapping have been validated by numerous 

studies, they are also not without their limitations. The varying methodologies and often 

subjective tendencies of framing studies make them difficult to replicate and generalize. 

Furthermore, perceptual mapping methodologies are highly rational; they may not 

account for emotional or subconscious influences on decision-making (Bass et al., 2008). 

In addition, if participants were not fully engaged when answering the perceptual 

mapping survey questions, the resulting maps might not be reflective of their true feelings 

or perceptions. Thus it is important to recognize that some subtle frames, influences, or 

dimensions may not be fully represented by the research.   

 
Benefits of the Study for Participants and the SDP 

 
Despite the drawbacks just mentioned, frames and framing theory do have a 

significant place and value within the social sciences, and they are ideally suited to this 

innovative application in health communication research. More than 200 studies over the 

last three decades have supported the fact that elements that are relevantly framed 

become prominent pictures in our heads (Dearing & Rogers, 1996; McCombs & 

Ghanem, 2001). As noted by both Lippmann (Lippmann, 1991/1922) and Leventhal 

(Cameron & Leventhal, 2003; Leventhal et al., 2001; Leventhal et al., 2004), the 

common-sense model, or pictures in our heads, becomes the foundation for decision 

making and behavior. Therefore, communication messages that are framed in light of 
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what participants already believe will not only be more relevant, they can also help to 

guide decisions and behavioral responses. To that end, this research takes the step of 

pushing frames into action by using perceptual mapping and vector design methodologies 

to develop the messages frames needed to motivate parents to “call for advice” and 

“make behavioral changes” after receiving a BMI report card from their child’s school. In 

addition, the unique manner in which framing can bridge independent/micro-level data 

(schemas) with community/macro-level messages (frames) makes this theoretical 

approach highly appropriate for this health issue.  

Participants in this study were expected to have outcomes that were beneficial to 

them in the short- and long-term. A parent/guardian may have benefited from 

participating by: 1) learning more about the BMI-for-age screening tool and possible 

benefits of schools screenings; 2) receiving information about the Pennsylvania Growth 

Screening Program (PAGSP); and 3) learning about healthy lifestyle behaviors that can 

assist their children in acquiring and maintaining a healthy BMI. School nurses may have 

benefited directly by learning about helpful resources that can assist them in 

communicating with parents and students about BMI.  Both parents and nurses may have 

perceived that they benefited by contributing to the development of a communication 

template that can assist in school-to-parent communication about BMI for other schools 

and parents. 

This research study also has implications and benefits for the SDP, 

parents/guardians of SDP students, and possibly for other schools in the Commonwealth 

of Pennsylvania, as the research and revised BMI report card template will be presented 

to the SDP and the State. If the new evidence-based template is adopted by the SDP and 



155 
 

any other schools across the State, it may help the schools to improve their 

communication with parents about BMI and pediatric overweight and obesity. It cannot 

only inform parents’/guardians’ decision making about their child’s health, but also 

increase the likelihood that parents/guardians will view the BMI report card from the 

School District in a favorable light. Schools are often considered ideal settings for obesity 

prevention programs because they play a pivotal role in children’s lives (Kubik et al., 

2007), provide access to parents, and have an established history of communication 

regarding student health (Brener et al., 2001). The Pennsylvania Growth Screening 

Program (PAGSP) marks a significant effort by the State’s health department to assist in 

the prevention of overweight in Pennsylvania’s youth. Yet the State’s efforts will go 

unrealized if communication between schools and parents about students’ BMIs is 

ineffective.  

Recommended Directions for Future Research 
 
 This study provides an excellent stepping stone for future research about parents’ 

perceptions of BMI measures, school-based BMI screening programs, and BMI report 

cards. The research should be repeated with diverse locations and populations, such as 

exploring these perceptions in a suburban school district in order to compare and contrast 

how the perceptions of suburban parents/guardians might differ from those of 

parents/guardians in Philadelphia. Although the differences between parents/guardians in 

this study were based on BMI-related perceptions rather than demographic variables, it 

may be interesting to examine whether demographic variables in a suburban population 

might be more predictive of parents’ perceptions and responses to BMI report cards, as 
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well as whether the cluster variables are consistent in populations that are 

demographically different from the parents/guardians in the SDP. 

 Future research can also be conducted within Philadelphia to a greater extent than 

the researcher could for the current study. An ideal next step for the current study would 

be to test the messages developed by the researcher. Surveys and interviews with 

parents/guardians and school nurses could compare the SDP’s current BMI report card to 

the researcher’s new version with the tailored messages, and provide a greater 

understanding of how parents/guardians might react to receiving these messages from the 

School District.  

In addition, restrictions from the SDP prevented the researcher from reaching out 

to parents/guardians on school premises. If future research allows for parent/guardian 

recruitment from within the schools, and cooperation from the School District is 

provided, it may be possible to reach a larger and more representative sample of 

parents/guardians than was possible for the current study. Not only can this increased 

sampling frame lead to valuable new data, it might assist the current study by providing 

external validity for this work.  

Implications of the Study 

 School-based BMI screening programs and BMI report cards aim to help parents 

make informed decisions to protect their children from the potential health risks 

associated with pediatric overweight and obesity. Yet parents’ motivation to help their 

child with prevention of, or recovery from, weight problems in youth is largely dependent 

on: 1) accurate recognition of the child’s weight status, and 2) parents’ understanding that 

excess weight is a serious health problem that can lead to negative health and psycho-
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social consequences. Improved school-to-parent communication about these issues can 

help to inform parents’ decision making, motivate them to discuss their child’s weight 

status with their child’s doctor, and encourage them to make healthy behavior choices for 

their child and family.  

This study makes an important contribution to these efforts through its unique 

development of tailored messages that are framed to accomplish these goals for 

parents/guardians in the School District of Philadelphia. By creating a template based on 

parents’/guardians’ existing beliefs, understanding, knowledge, and perceptions of BMI 

measures, screening programs, and report cards, this research went beyond learning 

parents’/guardians’ barriers to action; it also led to the creation of messages that can help 

them  to overcome those barriers. No other study has explored parents’/guardians’ 

perceptions of these issues and taken the next step to develop tailored messages to 

address their perceptions and motivate them to take actions – in this case, to call a doctor 

or nurse for advice and to make healthy behavior changes. Thus this research not only has 

implications for the SDP’s nurses and parents/guardians, it also expands the field of 

health communication with its new contributions and novel use of framing theory and 

perceptual mapping methods.   

Use of these methods also led to the important finding that the for-or-against BMI 

screening programs mentality presented by previous literature is far too limited to 

represent parents/guardians in the SDP. By using factor and cluster analysis to make 

comparisons between groups that were based on their attitudes and beliefs about BMI 

concepts, the study showed that parents/guardians could be generally supportive of the 

programs, even if they still had reservations about BMI measures, screenings, and report 
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cards. Further, although parents/guardians had many differences in their attitudes about 

BMI measures, screenings, and report cards, they still had some common perceptions 

which allowed for the use of overlapping messages in the new BMI report card template. 

The identification of four distinct groups of parents/guardians – “Passive Parents,” 

“Neutral Parents,” “Confident Advocates,” and “Active Worriers” – introduces a 

parent/guardian typology to the field that has not been previously identified. Future 

research can investigate if these groups are also reflected for parents/guardians in various 

study populations. 

In addition, by including interviews with SDP school nurses in the study design, 

this research also revealed some of the barriers that interfere with nurses providing 

parents/guardians with the mandated BMI screening results. Lack of resources and time, 

beliefs that parents/guardians do not want the results and will not do anything meaningful 

with the results, and lack of communication from the District to the nurses about the 

importance of the BMI screenings and report cards were all identified by the school 

nurses as barriers to their interests and abilities in conducting the BMI screenings and 

sending the BMI report cards home to parents/guardians. By presenting this information 

to the SDP in the final phase of the study, it is possible that some of these barriers can 

begin to be addressed and overcome by the District. 

Conclusion 
 

This research provided invaluable and new evidence about how parents/guardians 

and school nurses in the SDP perceive BMI measures, school-based BMI screening 

programs, and BMI report cards. It also led to the development of an evidence-informed 

BMI report card that is better tailored to meet the needs of parents/guardians and school 
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nurses in the District by communicating about BMI and the Pennsylvania Growth 

Screening Program in a clear and simple manner that answers the questions most 

parents/guardians have when receiving the BMI report.  

School-based BMI screening programs and report cards provide valuable 

feedback to parents/guardians that can correct misperceptions and motivate them to 

actions. However, these desired outcomes are only possible if parents/guardians feel that 

the messages about BMI from their child’s school are salient, understandable, and 

protective of students’ interests and well-being. By learning the perceptions of 

parents/guardians in the SDP and creating messages based on their existing schemas 

about BMI measures, screenings, and reports, the new evidence-informed template is 

optimally tailored to move parents toward actions. The obesity epidemic has already 

begun to have substantial negative health consequences in at-risk children; it will only be 

through better understanding of the related risk factors at the individual, family and 

community/school levels that we can ensure parents/guardians understand and make the 

best decisions regarding their children’s health.  
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APPENDIX A: CONSENT FORMS 

Focus Group Consent Form 
 

 

Department of Public Health 
1301 Cecil B. Moore Avenue 
Ritter Annex – 9th Floor 
Philadelphia, PA 19122 

Phone: 215.204.8726 
Fax: 215.204.1854 
Email: sbass@temple.edu 
Web: www.temple.edu/publichealth 

 
Title: An Investigation of Parents’ Perceptions of BMI and BMI-for-age, School-based BMI 
Screening Programs and BMI Report Cards: Using Framing Theory and Perceptual Mapping 
Methods to Develop a Tailored BMI Report Card for the School District of Philadelphia 
                                                    
Principal Investigator: Sarah Bauerle Bass, PhD, MPH, Dept. of Public Health, 215.204.8726 
Student Investigator: Dominique G. Ruggieri, MA, PhD(c), Dept. of Public Health, 215.204.8726 
 
You are being asked to be in a Focus Group. It is part of a study on how to improve 
communication between schools and parents/guardians about students’ weight and health. 
We will ask you questions about your views on overweight and obesity in youth; the 
body mass index (BMI) measure that is used to rank children and teenagers as 
underweight, healthy weight, overweight, and obese; and what you think about the 
screening programs that measure BMI for students in schools and send results home to 
parents and guardians. If you decide to be in this study, you will be agreeing to answer a 
series of questions that will take about 45 to 60 minutes. We will discuss what BMI 
measures mean, what you think would be important to know to decide how to respond to 
being told that your child is not a healthy weight, and how you would like information 
provided to you to make a decision about how to respond.  We will use your views to 
help us design new information materials for the School District of Philadelphia. You 
will receive a $20 gift card for your time and help with the study plus 2 SEPTA tokens 
for your travel. 
 
You may feel uncomfortable talking about overweight and obesity in your children or 
family. You do not have to answer any question we ask. All you have to do is say “I 
don’t want to answer this question.” You can also stop being in the study at any time.  
Just tell us “I don’t want to be in this study” and you may stop. Your decision to stop will 
not affect you in any way. 
 
Confidentiality: 
Protecting your identity is very important. The data you will provide will be recorded 
anonymously and your participation and anything you say during the session will be held 
in the strictest confidence.  Only the research team will see what you tell us. All 
documents and information pertaining to this research study will be kept confidential, 
unless required by applicable federal, state, and local laws and regulations to be 
disclosed. By signing this form, you are confirming that you understand that records and 
data generated by the study may be reviewed by Temple University and its agents and/or 
government agencies to assure proper conduct of the study and compliance with 
regulations. In addition, you are confirming that you understand that the results of this 
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study may be published. If any data is published, you will not be identified by name. This 
consent form that you sign will be kept separate from what you tell us. All of the 
information we collect will be kept in locked files. Nothing will include your name. The 
information will be burned five years after the study ends. Only the research team will 
see information in the locked files.  
 
Questions: 
We welcome questions about the study at any time. If you have any questions, you may 
call Sarah Bauerle Bass, Ph.D., MPH. or Dominique G. Ruggieri, MA, PhD(c). Their 
office is in the Department of Public Health, 1301 Cecil B. Moore Ave., Room 945, 
Philadelphia, PA 19122.  This is in the College of Health Professions. The telephone 
number for the Department of Public Health is 215-204-8726. An administrative assistant 
will answer the phone. She will ask Dr. Bass or Ms. Ruggieri to call you back to answer 
your questions.  
If you have any questions about your rights as a research subject, you can contact Mr. 
Richard Throm, the Institutional Review Board Coordinator, by mail at: Temple 
University Research Administration, Student Faculty Conference Center, 3340 N. Broad 
Street, Suite 304, Philadelphia, PA, 19140. You can also contact the Institutional Review 
Board Coordinator at (215) 707-3390 or at IRB@temple.edu.   
 
Signing your name below indicates that you have read and understand the contents of this 
consent form and that you agree to take part in this study.   
 
 
 
             
Participant Signature                Date   Participant Name (Print) 
 
 
_____________________________________ 
Investigator   Signature                    Date 
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Interview Consent Form 
 

 

Department of Public Health 
1301 Cecil B. Moore Avenue 
Ritter Annex – 9th Floor 
Philadelphia, PA 19122 

Phone: 215.204.8726 
Fax: 215.204.1854 
Email: sbass@temple.edu 
Web: www.temple.edu/publichealth 

 
Title: An Investigation of Parents’ Perceptions of BMI and BMI-for-age, School-based BMI 
Screening Programs and BMI Report Cards: Using Framing Theory and Perceptual Mapping 
Methods to Develop a Tailored BMI Report Card for the School District of Philadelphia 
                                                    
Principal Investigator: Sarah Bauerle Bass, PhD, MPH, Dept. of Public Health, 215.204.8726 
Student Investigator: Dominique G. Ruggieri, MA, PhD(c), Dept. of Public Health, 215.204.8726 
 
You are being asked to participate in a Semi-Structured In-Depth Interview. It is part of 
a study on how to improve communication between schools and parents/guardians about 
students’ weight and health. Because this interview is “semi-structured” you can feel free 
to elaborate on any points you want to make that you feel are important to discuss and 
relate to the overall topic, even if the person interviewing you did not ask about them. If 
you decide to be in this study, you will be agreeing to answer a series of questions that 
will take about 30 to 45 minutes. You will receive a $20 gift card to reimburse you for 
your time and help with the study. 
 
The interviewer will ask you questions about your views on school-based BMI screening 
programs; the Pennsylvania Growth Screening Program (PAGSP), specifically; the BMI 
report cards sent home to parents/guardians by the School District of Philadelphia (SDP); 
and any challenges that you or other school nurses in the SDP have experienced in 
complying with the PAGSP requirements and communicating with parents/guardians 
about students’ BMI-for-age category. You will be also asked for your impressions 
regarding any support and training that you may have received for implementing the 
program and whether that has changed since the program’s 2004 start date. Finally, you 
will be asked about how you perceive the students’ and parents’ feel about the BMI 
screening program in schools, and if you have any recommendations for how the SDP 
can improve the program and/or your role in its implementation. We will use your views 
to help us design new information materials for the School District of Philadelphia.  
 
You do not have to answer any question that you are asked if you are uncomfortable. All 
you have to do is say “I don’t want to answer this question.” You can also stop being in 
the study at any time.  Just tell the interviewer “I don’t want to be in this study” and you 
may stop. Your decision to stop will not affect you in any way. 
 
Confidentiality: 
If you have any questions about your rights as a research subject, you can contact the 
Institutional Review Board Coordinator by mail at: Temple University Research 
Administration, Student Faculty Conference Center, 3340 N. Broad Street, Suite 304, 
Philadelphia, PA, 19140. You can also contact the Institutional Review Board 
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Coordinator at (215) 707-3390 or at IRB@temple.edu.   
 
Protecting your identity is very important. The data you will provide will be recorded 
anonymously and your participation and anything you say during the interview will be 
held in the strictest confidence. Only the research team will see what you tell the 
interviewer. All documents and information pertaining to this research study will be kept 
confidential, unless required by applicable federal, state, and local laws and regulations to 
be disclosed.  
 
By signing this form, you are confirming that you understand that records and data 
generated by the study may be reviewed by Temple University and its agents and/or 
government agencies to assure proper conduct of the study and compliance with 
regulations. In addition, you are confirming that you understand that the results of this 
study may be published. If any data is published, you will not be identified by name. This 
consent form that you sign will be kept separate from what you tell us. All of the 
information we collect will be kept in locked files. Nothing will include your name. The 
information will be burned five years after the study ends. Only the research team will 
see information in the locked files.  
 
Questions: 
We welcome questions about the study at any time. If you have any questions, you may 
call Sarah Bauerle Bass, Ph.D., MPH. or Dominique G. Ruggieri, MA, PhD(c). Their 
office is in the Department of Public Health, 1301 Cecil B. Moore Ave., Room 945, 
Philadelphia, PA 19122.  This is in the College of Health Professions. The telephone 
number for the Department of Public Health is 215-204-8726. An administrative assistant 
will answer the phone. She will ask Dr. Bass or Ms. Ruggieri to call you back to answer 
your questions.  
 
 
Signing your name below indicates that you have read and understand the contents of this 
consent form and that you agree to take part in this study.   
 
 
 
             
Participant Signature                Date   Participant Name (Print) 
 
 
_____________________________________ 
Investigator   Signature                    Date 
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Survey Consent Form 
 

 

Department of Public Health 
1301 Cecil B. Moore Avenue 
Ritter Annex – 9th Floor 
Philadelphia, PA 19122 

Phone: 215.204.8726 
Fax: 215.204.1854 
Email: sbass@temple.edu 
Web: www.temple.edu/publichealth 

 
Title: An Investigation of Parents’ Perceptions of BMI and BMI-for-age, School-based BMI 
Screening Programs and BMI Report Cards: Using Framing Theory and Perceptual Mapping 
Methods to Develop a Tailored BMI Report Card for the School District of Philadelphia 
                                                    
Principal Investigator: Sarah Bauerle Bass, PhD, MPH, Dept. of Public Health, 215.204.8726 
Student Investigator: Dominique G. Ruggieri, MA, PhD(c), Dept. of Public Health, 215.204.8726 
 
You are being asked to be in a study on how to improve communication between 
schools and parents/guardians about students’ weight and health. We will ask you 
questions about your views on these issues and how you think you might respond if the 
school told you that your child is not a healthy weight for his/her age. If you decide to be 
in this study, you will be agreeing to answer a series of questions in a survey that will 
take about 10 to 15 minutes to complete. We will also ask you about how you feel about 
making health decisions and your feelings about schools measuring students’ weight 
status. We will use your views to help us design new public information materials that the 
schools can use to communicate with parents/guardians about children’s weight and 
health in a supportive and helpful manner. You will receive $5 to reimburse you for your 
time and for your contribution to the study. 
 
You may feel uncomfortable thinking about overweight and obesity in your children or 
family. You do not have to answer any question we ask. All you have to do is say “I 
don’t want to answer this question.” You can also stop being in the study at any time.  
Just tell us “I don’t want to be in this study” and you may stop. Your decision to stop will 
not affect you in any way. 
 
Confidentiality: 
If you have any questions about your rights as a research subject, you can contact the 
Institutional Review Board Coordinator by mail at: Temple University Research 
Administration, Student Faculty Conference Center, 3340 N. Broad Street, Suite 304, 
Philadelphia, PA, 19140. You can also contact the Institutional Review Board 
Coordinator at (215) 707-3390 or at IRB@temple.edu.   
 
Protecting your identity is very important. All documents and information pertaining to 
this research study will be kept confidential, unless required by applicable federal, state, 
and local laws and regulations to be disclosed. By signing this form, you are confirming 
that you understand that records and data generated by the study may be reviewed by 
Temple University and its agents and/or government agencies to assure proper conduct of 
the study and compliance with regulations. In addition, you are confirming that you 
understand that the results of this study may be published. If any data is published, you 
will not be identified by name. This consent form that you sign will be kept separate from 
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what you tell us. All of the information we collect will be kept in locked files. Nothing 
will include your name. The information will be burned five years after the study ends. 
Only the research team will see information in the locked files.  
 
Questions: 
We welcome questions about the study at any time. If you have any questions, you may 
call Sarah Bauerle Bass, Ph.D., MPH. or Dominique G. Ruggieri, MA, PhD(c). Their 
office is in the Department of Public Health, 1301 Cecil B. Moore Ave., Room 945, 
Philadelphia, PA 19122.  This is in the College of Health Professions. The telephone 
number for the Department of Public Health is 215-204-8726. An administrative assistant 
will answer the phone. She will ask Dr. Bass or Ms. Ruggieri to call you back to answer 
your questions.  
 
 
Signing your name below indicates that you have read and understand the contents of this 
consent form and that you agree to take part in this study.   
 
 
 
             
Participant Signature                Date   Participant Name (Print) 
 
 
_____________________________________ 
Investigator   Signature                    Date 
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Permission to Audiotape Focus Groups 

 
Title: An Investigation of Parents’ Perceptions of BMI and BMI-for-age, School-based BMI 
Screening Programs and BMI Report Cards: Using Framing Theory and Perceptual Mapping 
Methods to Develop a Tailored BMI Report Card for the School District of Philadelphia 
                                                    
Principal Investigator: Sarah Bauerle Bass, PhD, MPH, Dept. of Public Health, 215.204.8726 
Student Investigator: Dominique G. Ruggieri, MA, PhD(c), Dept. of Public Health, 215.204.8726 
 
 
Date:  ______________________           
                         
I give Dr. Sarah Bass and Dominique Ruggieri permission to audiotape me.  This 
audiotape will be used only for the following purpose: 
 
RESEARCH 
 
This audiotape will be used as a part of a research project at Temple University.  
I have already given written consent for my participation in this research project.  
At no time will my name be used. 
 
WHEN WILL I BE AUDIOTAPED? 
 
I agree to be audiotaped during the time period:                  
 
During the focus group that will last from:  _______________AM/PM until                
________________AM/PM on (Date) __________________. 
 
HOW LONG WILL THE TAPES BE USED? 
 
I give my permission for these tapes to be used for three (3) years after completion of the 
study.   
 
WHAT IF I CHANGE MY MIND? 
 
I understand that I can withdraw my permission at any time.  Upon my request, the 
audiotape(s) will no longer be used.  This will not affect me negatively in any way. 
 
OTHER 
 
I understand that I will not be paid for being audiotaped or for the use of the audiotapes.

 

Department of Public Health 
1301 Cecil B. Moore Avenue 
Ritter Annex – 9th Floor 
Philadelphia, PA 19122 

Phone: 215.204.8726 
Fax: 215.204.1854 
Email: sbass@temple.edu 
Web: www.temple.edu/publichealth 
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FOR FURTHER INFORMATION 
 
If I want more information about the audiotape(s), or if I have questions or concerns at 
any time, I can contact the study investigators: 
 
Investigators’ Contact Information:    
 
Sarah Bauerle Bass, PhD, MPH and Dominique G. Ruggieri, MA, PhD(c) 
Department of Public Health                              
Temple University, College of Health Professions and Social Work                                                                                    
1301 Cecil B. Moore Ave., 9th Floor 
Philadelphia, PA 19122                                            
                         
Office Phone: 215-204-8726.                                                           
 
This form will be placed in my records and a copy will be kept by the person(s) named 
above.   
 
Please print 
 
Name:           
 
Date:           
 
Address:         
                                                          
Phone:  _____         
 
 
Signature:                                                  
 
 
 
                                                                    
Investigator Signature          Date 
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Permission to Audiotape Interviews 
 

 

Department of Public Health 
1301 Cecil B. Moore Avenue 
Ritter Annex – 9th Floor 
Philadelphia, PA 19122 

Phone: 215.204.8726 
Fax: 215.204.1854 
Email: sbass@temple.edu 
Web: www.temple.edu/publichealth 

 
Title: An Investigation of Parents’ Perceptions of BMI and BMI-for-age, School-based BMI 
Screening Programs and BMI Report Cards: Using Framing Theory and Perceptual Mapping 
Methods to Develop a Tailored BMI Report Card for the School District of Philadelphia 
                                                    
Principal Investigator: Sarah Bauerle Bass, PhD, MPH, Dept. of Public Health, 215.204.8726 
Student Investigator: Dominique G. Ruggieri, MA, PhD(c), Dept. of Public Health, 215.204.8726 
 
 
Date:  ______________________           
                         
 
I give Dr. Sarah Bass and Dominique Ruggieri permission to audiotape me.  This 
audiotape will be used only for the following purpose (s): 
 
RESEARCH 
 
This audiotape will be used as a part of a research project at Temple University.  
I have already given written consent for my participation in this research project.  
At no time will my name be used. 
 
WHEN WILL I BE AUDIOTAPED? 
 
I agree to be audiotaped during the time period:                  
 
During the interview that will last from:  _______________AM/PM until                
________________AM/PM on (Date) __________________. 
 
HOW LONG WILL THE TAPES BE USED? 
 
I give my permission for these tapes to be used for three (3) years after completion of the 
study.   
 
WHAT IF I CHANGE MY MIND? 
 
I understand that I can withdraw my permission at any time.  Upon my request, the 
audiotape(s) will no longer be used.  This will not affect me negatively in any way. 
 
OTHER 
 
I understand that I will not be paid for being audiotaped or for the use of the audiotapes. 
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FOR FURTHER INFORMATION 
 
If I want more information about the audiotape(s), or if I have questions or concerns at 
any time, I can contact the study investigators: 
 
Investigators’ Contact Information:    
 
Sarah Bauerle Bass, PhD, MPH and Dominique G. Ruggieri, MA, PhD(c) 
Department of Public Health                              
Temple University, College of Health Professions and Social Work                                                                                    
1301 Cecil B. Moore Ave., 9th Floor 
Philadelphia, PA 19122                                            

                         
Office Phone: 215-204-8726.           
 
If I have questions about my rights as a research subject, I may contact the Institutional 
Review Board Coordinator at (215) 707-3390. The IRB Coordinator may also be reached 
by email at IRB@temple.edu or regular mail at Institutional Review Board Coordinator, 
Temple University 
Research Administration, Student Faculty Conference Center, 3340 North Broad Street, 
Philadelphia, PA  19140                  
 
This form will be placed in my records and a copy will be kept by the person(s) named 
above.   
 
Please print 
 
Name:           
 
Date:           
 
Address:  
                                                          
Phone:  ____________________                          
 
 
Signature:                                                  
 
 
 
                                                                    
Investigator Signature          
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APPENDIX B: FOCUS GROUP MODERATOR’S GUIDE 
 

 

Department of Public Health 
1301 Cecil B. Moore Avenue 
Ritter Annex – 9th Floor 
Philadelphia, PA 19122 

Phone: 215.204.8726 
Fax: 215.204.1854 
Email: sbass@temple.edu 
Web: www.temple.edu/publichealth 

 
An Investigation of Parents’ Perceptions of BMI and BMI-for-age, School-based 

BMI Screening Programs and BMI Report Cards:  
Using Framing Theory and Perceptual Mapping Methods to  

Develop a Tailored BMI Report Card for the School District of Philadelphia 
 

Focus Group Moderator’s Guide 
Principal Investigator:  Sarah Bauerle Bass, Ph.D, MPH 

Student Investigator: Dominique G. Ruggieri, MA, PhD(c) 
Temple University, Department of Public Health  

 
 
WELCOME: 
 
I want to thank you all for coming to our group discussion today.  As you know, we want 
to know your thoughts about how people think about obesity in children and teenagers; 
the body mass index (BMI) measure that is used to put children into different weight 
categories; and what you think about the school-based screening programs that measure 
students’ BMI and send results home to parents and guardians. If you’re not very familiar 
with the BMI measure or the school-based program, that’s fine. We will be speaking 
more about what that means. But for now, let’s just discuss our basic ‘ground rules.’ My 
name is Dominique Ruggieri and I will be leading today's session.  That means that I will 
be asking some questions and trying to make sure everyone gets a chance to share their 
thoughts. 
 
I want you to know that there are no right or wrong answers here.  Please feel free to 
share your point of view even if it’s different from what others have said.  We are really 
interested in what you know and how you feel.  I want everyone to talk. And you may 
speak to each other and are not required to raise hands. But, we’ll try to keep things even 
around the table.  
 
I have someone here who will be taking notes for this session.  His/Her name is 
__________.  (NAME) will be writing down notes, but will not record your name or 
personal information about you.  We will also tape record the session to help us get word-
for-word what we all say today. The audiotape from this session will be kept in a locked 
file until it is listened to and typed up.  When the tape is typed up, all information that 
could identify someone in the group or something that you talk about will be removed.  
After we’ve made sure the typed version is correct, the tape will be destroyed.  We will 
combine the information from this discussion with others, and no one will be able to tell 
who said what in here. Your signed consent forms will be kept separate from the results 
of the group interview in a locked file cabinet that only the research team can access.   
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After the meeting, we would ask that you respect what each other has said.  So, if you 
talk to any one else about the topics we discuss today, please do not say anything that 
could identify someone else in the group.  Does anyone have any questions? 
 
Let's take a minute to get to know each other.  I am going to ask that we go around the 
room and have everyone just say your first name and a little about yourself.  For example, 
I said my name is __________. I’m a mother of 2 kids – one in 3rd grade and one in high 
school – and I live in North Philly. So I’ll get us started – as I said, my name is 
Dominique, and I’m a graduate student at Temple University. And I’m meeting with all 
of you today because I’m really interested in helping schools and parents to improve 
kids’ health. How about you? (starting on the right). 
 
 
 
WARM UP: 
  
OK. As I said, we are going to be speaking about obesity in youth and about schools 
measuring your child’s weight status and sending home the information to you. Before 
we get into any details about how they measure a child’s weight and what the school 
screening programs do, I’m going to first ask you to give me your general impression 
about the topic of obesity in children and teenagers. Let’s start by first talking about 
whether you feel this topic is even important to discuss… 
 
1.  Do you think obesity in children is an important topic? Do you have concerns about 
weight issues for your kids?  
 
2.  Is this something that you think about at home? With your kids? 
 
OK. EITHER:  For the most part, it sounds like even if you don’t think about this topic 
regularly or have concerns about it for your own children, you’re certainly aware from 
what you see in the media and just noticing kids’ weight in general, that there are more 
kids today with weight problems than there were when you were growing up.  
 
OR:  It sounds like there are a lot of concerns about this issue in here. And I can 
understand that because I think a common thread for all of us might be that our family’s 
health is a number one issue for us. Hopefully our discussion today will be helpful for 
you and give you an opportunity to address your concerns. 
 
 
KNOWLEDGE: 
 
OK, now that we’ve discussed how much you generally think about this topic – or not – 
let’s talk about the body mass index measure for children and teenagers. It is the measure 
used by schools to figure out how much a child weighs and whether that is normal for the 
child’s age and height. This is often referred to as the “BMI” for short. 
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The first thing I’d like to ask is what you know about what a “BMI” is.  It’s OK if you 
don’t know a lot or if you’ve never even heard the term before now. I’ll tell you more 
about it shortly. For now, though, we’re just trying to get an idea of what people already 
know. 
 
1.  If you hear the term “BMI,” what comes to your mind? 
 
2.  What do you think it is? 
 
3.  Is a BMI for kids measured the same way as a BMI for adults?  
 
4.  How do you think it’s the same or different? 
 
5.  What about the term “BMI-for-age”? What comes to your mind when you hear that? 
 
6.  What do you think it is? 
 
OK, now let’s stick with this general area of trying to just find out what people already 
know, but we’ll switch gears a little to focus on school-based BMI screenings. Again, it’s 
OK if you don’t know much at all about screening for BMI in schools and if you’ve 
never even heard of it before now because we’ll tell you a more about it shortly. 
 
7.  When I say “school-based BMI screenings,” what comes to your mind? 
 
8.  What do you think school-based BMI screenings are? 
 
9.  Why do you think the School District of Philadelphia would want to screen their 
students’ BMIs and let you know about your child’s weight category? 
 
EDUCATION ABOUT BMI, BMI-FOR-AGE, AND SCHOOL SCREENINGS: 
 
I’m now going to ask you to think about your own family and your own experiences with 
receiving information about your child’s BMI from the School District of Philadelphia. 
But first I want to give you a little background on what a “BMI” is and what a “BMI-for-
age” is. I also want to tell you a little bit about the BMI screening programs in schools so 
that you can understand why the information is sent home to you. 
 
(Show PowerPoint slides while explaining this) 
 
A BMI, or body mass index, is a measurement that is used to define whether someone is 
obese or overweight. And the difference between the two is just the degree of extra 
weight that someone has on his/her body. The BMI is used by doctors to determine the 
amount of body fat someone has and if that person might be at risk for other health 
problems. This slide shows you how a BMI is done: (BMI = weight (kg) / height (m)2). It 
is a ratio of height to weight, which is important in children as they grow and can be 
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tracked over time. In adults 20 years and older, overweight and obesity levels are shown 
by a number.  So in adults, if their BMI is less than <18.5 they are Underweight; 18.5 to 
24.9 they are Normal/Healthy Weight; 25.0 to 29.9 they are Overweight; and 30.0 and 
above they are Obese. If you’re curious about your own BMI, there are BMI calculators 
on the Internet where you can just plug in your weight and height to obtain your BMI.   
 
For children and adolescents, BMI measurements are done a little differently because 
boys and girls develop at different rates. In children, BMIs are compared to growth charts 
for boys and girls and a percentage is done. This percentage compares a child’s weight, 
gender and height to other kids the same age.  So, child and adolescent BMI categories 
are based on the following percentiles: <5 percent they are Underweight; 5 to 85 percent 
they are Normal/Healthy Weight; 85 to 94 percent they are Overweight; and 95 percent 
and above they are Obese. While these percentiles are good at comparing a child to 
others, it is not like having a doctor diagnose a child.  It’s more of a warning that a child 
might have a weight problem and that he or she might be at risk for having other health 
problems.  It does mean that a parent or guardian should make an appointment with 
his/her doctor to discuss it.  
 
BMIs are not perfect.  For example, just because a child has a BMI-for-age in the 86th 
percentile, it doesn’t necessarily mean that the child has a weight problem which will 
lead to other health issues. BMI doesn’t account for things like if the child is very 
muscular, or the frame of the child, so if the child is very petite or is “big boned”.  
Muscle weighs more than fat so if the child is very athletic or has a big frame the BMI 
might show the child is overweight but he or she really isn’t.   
 
Most of the time, though, BMI does match with other ways to measure body fat and 
that’s why it’s used.  It’s fast and easy to do because school nurses only have to measure 
a child’s height and weight to determine his/her BMI-for-age category. 
 
The reason why BMI is important to know is that it can help a parent know if a child is at 
an increased risk for developing other serious problems. For example, we know that kids 
and teenagers who are overweight or obese are at an increased risk for heart disease and 
type 2 diabetes which they could have for the rest of their lives.  They can also feel badly 
about themselves or be depressed and may have more behavioral problems in school.  
They also may miss more school than healthy weight kids and have lower grades and 
testing scores. Much of this may be because they get bullied or teased at school. But if a 
parent or guardian learns about a child’s weight status early, he or she can do things that 
may help. 
 
This is the reason that many states, including Pennsylvania, have laws that require 
schools to measure students’ BMI-for-age and send that information home to 
parents/guardians in a letter. This is usually called a “BMI report card.” The point of 
sending these home is to give information to parents in hopes of preventing or reducing 
obesity and helping parents understand that their child might be at risk.  They also hope 
to motivate parents to healthy lifestyle changes or to talk to their doctors.  In 
Pennsylvania, BMI report cards were written into the school code in 2004.  
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Are there any questions? 
 
REACTIONS: 
 
Great. So now that you’re up to speed on BMI measurements in schools and what they 
mean, I’d like for you to discuss your feelings about receiving your child’s BMI-for-age 
information annually from the School District in a BMI report card.  
 
1.  How important do you think it is for parents/guardians to be informed of their child’s 
BMI-for-age category on an annual basis? 
 
2.  What do you think are the advantages and disadvantages of having BMI-for-age 
screenings conducted by schools? 
 
3. Do you think there is a better place for your child to be screened? 
 
4. Do you generally feel that the School District is a trustworthy source of information 
about your child? 
 
5.  How would you like to get information about your child’s weight?  Who do you think 
you would trust most to tell you about it? 
 
INTENTIONS: 
 
Now I’d like for you to try to recall what your reactions were when you received your 
child’s BMI report card in the mail from your child’s School and what you did or didn’t 
do. If you don’t recall receiving it, that’s OK. Just imagine what your reactions might 
have been at the time or would be next time.  
 
1. What did you think about when you read your child’s BMI status of underweight, 
healthy weight, overweight or obese? 
 
2. Do you think your reactions would be different if the BMI report card said your child 
was a normal/healthy weight versus underweight, overweight, or obese? How might they 
differ? 
 
3.  What actions do you think you would take if the report card said your child was 
overweight or obese?   
 
4.  In your view, what kind of information would you need to decide what to do next? 
 
5. If the BMI report card recommends that you follow-up with your child’s doctor, is this 
something that you think you would do? Why or why not? 
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SCHOOL DISTRICT FEEDBACK: 
 
I’d like to take a few minutes to hear about specific feedback that you have about how the 
School District of Philadelphia communicates students’ BMI-for-age measures with you. 
 
1. Are there any specific recommendations you would make to the School District about 
how they can improve the BMI screening program? 
 
2. What messages would you want to hear from the School District when they send home 
your child’s BMI-for-age measure? 
 
3. Are there any messages you would definitely not want to hear from the School District 
when they send home your child’s BMI-for-age measure? 
 
4. Is there anything you haven’t said today about how the schools share BMI information 
with parents/guardians that you’d like to say? 
 
 
Wrap Up 
 
That finishes all of the questions that I had for you today. THANK YOU so much for 
your help.  The information that you have given us is very valuable and will help us in 
our research.  We have brought copies of the PowerPoint slides we reviewed earlier and 
you are welcome to take them if you wish. They also have my contact information on 
them and if you have any other questions, please feel free to call me.   
 
Please remember to keep confidential the things that we discussed today.  You are 
welcome to stay and discuss with me anything else you think I should know.  Again, 
thank you. 
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APPENDIX C: POWERPOINT SLIDES FOR FOCUS GROUPS 
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APPENDIX D: INTERVIEW QUESTIONS 
 

 

Department of Public Health 
1301 Cecil B. Moore Avenue 
Ritter Annex – 9th Floor 
Philadelphia, PA 19122 

Phone: 215.204.8726 
Fax: 215.204.1854 
Email: sbass@temple.edu 
Web: www.temple.edu/publichealth 

 
 

An Investigation of Parents’ Perceptions of BMI and BMI-for-age, School-based 
BMI Screening Programs and BMI Report Cards: Using Framing Theory and 

Perceptual Mapping Methods to  
Develop a Tailored BMI Report Card for the School District of Philadelphia 

 
Semi-Structured In-Depth Interview Questions 

Principal Investigator: Sarah Bauerle Bass, Ph.D, MPH 
Student Investigator: Dominique G. Ruggieri, MA, PhD(c) 

Temple University, Department of Public Health  
 
 
1. How long have you been working as a school nurse in the School District of 

Philadelphia (SDP)? 

2. What school(s) do you currently work in and what grades attend those schools? 

3. How long have you been involved in conducting BMI-for-age measures for the 
Pennsylvania Growth Screening Program (PAGSP)? 

4. How important do you think it is for parents/guardians to be informed of their child’s 
BMI-for-age category on an annual basis through the school’s screening program? 

5. Have you received any training or support from either the state of Pennsylvania or the 
SDP for implementing the program?  Probe: What did/does that entail? Has this 
changed at all since the program began in 2004? 

6. What have been your biggest challenges in implementing the BMI screening program 
each year?  Probe: Have you heard of any other challenges with the PAGSP that have 
been faced by other school nurses in the SDP? Have these challenges changed at all 
during your time working on the program? 

7. How do you think parents/guardians feel about the screening program and the BMI 
report cards sent home to them?   

8. How do you think most of the parents/guardians respond to the BMI reports sent 
home? 

9. How many parents/guardians would you say call you on a yearly basis in response to 
the BMI report they receive from their child’s school?  Probe: What are most of these 
calls about? 
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10. How do you think the students feel about the screenings and the BMI report cards 
sent home to their parents/guardian?   

 
11. What messages do you think parents want to hear from the School District when you 

send home the child’s BMI-for-age measure? 
 
12. Are there any messages you think parents would definitely not want to hear from the 

School District when you send home the child’s BMI-for-age measure? 
 
13. Do you have any recommendations for how the SDP can improve the program?  

Probe: What about any recommendations for how the SDP can improve the role of 
school nurses in implementing it? 
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APPENDIX E: PERCEPTUAL MAPPING SURVEY 
 

**Note: The survey distributed to participants had only one page of demographic 
information questions. It has been reformatted to two pages for the dissertation margin 
requirements. 

 
 

Survey for Parents and Guardians in the                                             
School District of Philadelphia 

 
BMI and School-Based BMI Screening Programs 

             
 
How many children do you have in kindergarten through 8th grade? Circle one 
answer. 
1 = 1 child  2 = 2 children 3 = 3 children  4 = 4 children 5 = 5 or more  
 
What is your relationship to the student(s)? Circle one answer. 
0 = Mother  1 = Father 2 = Grandparent  3 = Sibling 4 = 
Aunt/Uncle 
5 = Step-mother 6 = Step-father 7 = Other:       

 
1. What grade(s) does your child(ren) attend right now?  Please write in all that apply. 

 Grade 
 Child #1  
Child #2  
Child #3  
Child #4  
Child #5  

 
2. Thinking about the children you have in kindergarten through 8th grade, check the boxes that 

best show how you would describe the weight status of your children? Check all that apply. 

 Underweight Normal / Healthy Weight Overweight / Obese 
Child #1    
Child #2    
Child #3    
Child #4    
Child #5    

 
3. How do you describe your race? Circle one answer. 

1 = African American 2 = Mixed   3 = White  4 = Latino 
5 = Asian   6 = Native American 7 = Other:       
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4. What is your gender? Circle one answer. 

 

0 = Male  1 = Female 
 

 
5. What is your age?     

 
 
8. What is the highest level of education you’ve finished? Circle one answer. 

 
1 = Grade School  2 = Some high school 3 = Graduated from High School  
 
4 = GED certificate 5 = Vocational school  6 = Some college   
 
7= Graduated from college  8 = Graduate degree 
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Survey for Parents and Guardians in the                                             
School District of Philadelphia 

 
BMI and School-Based BMI Screening Programs 

             
 

Below are statements that parents/guardians have made about weight issues for their children. We would 
like to know how you feel about your own child(ren)’s weight. 
 

1. 0 Use the scale below to rate (0-10) how much you AGREE or DISAGREE with each statement. 
 
 
 

 
 
 
 
 
 

 
 

 
 (Enter 0-10) 

         
 

When it comes to my child / children and body weight, I worry that… 
 

1. They don’t get enough physical activity…….………...………………………………………_____ 

2. Their self-esteem is affected by their weight.……....……………………………………….._____ 

3. Their diet is not healthy most of the time……………………………………..….……………_____ 

4. They are bullied or teased ………………………………………..……………..…...……….._____ 

5. They get treated differently than other kids…………………………..……..………………._____ 

6. They could get sick or get a serious illness.…………….………………..........................._____ 

7. Their school grades and/or attendance might be affected…………………………..…….._____ 

8. It will be hard to make healthy food choices for my family if I have one child who is  
normal weight and another who is overweight or obese……………………….………….______ 

 
 
    

 
 
 

Continue 
 
 
 
 
 
 

 

 
 

 
Strongly  Somewhat  Slightly Slightly Somewhat Strongly 
Disagree Disagree Disagree   Agree Agree Agree 
 
   0  1 2 3 4  5   6 7  8  9  10 
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2.0     Answer the following questions as “Yes”, “No”, or “Unsure”   
            (Circle YES or NO or Unsure) 

                              

   
1. I have heard of body mass index (BMI)..…………………………... 
2. I know what body mass index (BMI) is....………………………….. 
3. I have heard of BMI-for-age…...………....…………………………. 
4. I know what BMI-for-age is …………………………………........... 
5. I am aware that my child’s school screens him/her for height and 

weight………………………………………………………………….. 
6. I am aware that my child’s school screens him/her for body mass 

index (BMI)…………………………………………………..… 
7. I have received a written notice from my child’s school telling me 

about my child’s BMI…………………………………………………. 
       

 
Use the scale below to rate (0-10) how much you AGREE or DISAGREE with each statement. 

 
 
 
 
 
 
 
 
 
 

 
Rate the following:       (Enter 0-10) 
 

 
When I think about what body mass index (BMI) is, I think… 
 

8. It means the same thing as body fat………………………………………………    _____ 
9. It refers to some kind of a test…………………………………………………………_____ 
10. It refers to making a medical diagnosis……………………………………………..  _____ 
11. It refers to some kind of a measurement…………………………………………..   _____ 
12. It is the same for adults as it is for children…………………………………..……  _____ 
13. It is an accurate way to rank children’s weight status………………………..…..  _____ 
14. It is a useful way to describe children’s weight….………………………….…….  _____ 
    

 
Continue 

 
 
 
 

Yes No Unsure 
Yes No Unsure 
Yes No Unsure 
Yes No Unsure 

Yes No Unsure 

Yes No Unsure 

Yes No Unsure 

 
 
 
Strongly  Somewhat  Slightly Slightly Somewhat Strongly 
Disagree Disagree Disagree   Agree Agree Agree 
 
   0  1 2 3 4  5   6 7  8  9  10 
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3.0  Pennsylvania schools are required to measure students’ body mass index (BMI) and to send their BMI 
results home to parents/guardians.  

 
Use the scale below to rate (0-10) how much you AGREE or DISAGREE with each statement. 
 
 
 
 
 
 
 
 
 

Rate the following:                  (Enter 0-10) 

 

 
Continue 

 
 

1. I should be told each year whether my child is at a healthy BMI / weight for his/her age……. ______

 2. I should be told before it happens that the schools are going to measure my child’s BMI..... _____ 

3. I should be told why the schools are going to measure my child’s BMI / weight…....…...…… _____ 

4. Schools should tell parents if their child is not a healthy BMI / weight for his/her age….......... _____ 

5. Doctors should tell parents if their child is not a healthy BMI / weight for his/her age ……….. _____ 

6. My doctor has discussed my child’s BMI /weight with me………….......................................... _____ 

7. My child sees a doctor I trust at least once a year………………………………….…………….   _____ 

8. I trust that my child’s school cares about my child’s health……...………………...………........ _____ 

9. I trust that my child’s school is honest and truthful with me……………………….…….………. _____ 

10. I want to know what the school is doing to help children with weight issues…..……………… _____ 

11. I would feel offended if my child’s school told me my child is not a                                          
normal/healthy BMI / weight………………………………………………..……………….……....   

_____ 

12. Knowing my child’s BMI would help me make changes in my child’s life to avoid future health 
problems.......................................................................................................................  

_____ 

13. I would be surprised if the school told me that my child’s BMI / weight is not 
normal/healthy……….…...........................................................................................................   

_____ 

14. I would have serious concerns if my child’s BMI / weight is not 
normal/healthy……………………..……….………………………………………………………....  

_____ 

15. I would want to know exactly how my child’s BMI / weight was 
measured…………………………………………………………………………………………...…    

_____ 

16. I would want my child’s BMI / weight results to only be shared with me..………………….….  _____ 

 
 
 
Strongly  Somewhat  Slightly Slightly Somewhat Strongly 
Disagree Disagree Disagree   Agree Agree Agree 
 
   0  1 2 3 4  5   6 7  8  9  10 
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Use the scale below to rate (0-10) how much you AGREE or DISAGREE with each statement. 
 

 
 
 
 
 
 
 
 
 

 
Rate the following:        (Enter 0-10) 
 
I think the school-based BMI / Weight screening programs… 
 

17. I would want my child’s BMI /weight results to not be told to my child…………….…..._____ 

18. Are needed for everyone………….……………………………………………...…..…….._____ 

19. Are useful for me and my family…………………………………………………….………_____ 

20. Are done well by the schools……………………………………………………………….._____ 

21. Cause problems for the students……………………………………………………......…_____ 

22. Cause problems for the parents/guardians………………………………………….…....._____ 

23. Should be performed only by a school nurse………………………………………...……_____ 

24. Are done in a way that makes sure the students feel safe and at ease……….………._____ 

25. Are done in a way that is private………………………………………………….…..……._____ 

26. Do not share my child’s BMI results with others……….………………………….……..._____ 
 
    
 

 
Continue 

 
 
 
 
 
 
 
 

 
 
 
Strongly  Somewhat  Slightly Slightly Somewhat Strongly 
Disagree Disagree Disagree   Agree Agree Agree 
 
   0  1 2 3 4  5   6 7  8  9  10 
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4.0  Below are some statements that parents/guardians have made about what they would do if their 
child(ren)’s school told them that their child is not a normal/healthy body mass index (BMI) for his/her 
age. 

 

 Rate how much you AGREE OR DISAGREE with each of the following statements. 
 

 
 
 
 
 
 
 
 
 

 
Rate the following:     
              (Enter 0-10)     
If my child’s school told me my child’s BMI / weight is unhealthy, I would…             
 
 
1. Call the school nurse……………………………………………………………………............_____ 
2. Call my child’s doctor…………………………………………………………………….…….…_____ 
3. Handle my child’s weight issue at home rather than call a doctor or nurse for help….….._____ 
4. Change my child’s diet ……………………….…………………………………………….……_____ 
5. Change my child’s activity habits……………………………………………………….………_____ 
6. Reduce the amount of time my child can watch TV or play video or computer games….._____ 
7. Sit down and have a talk with my child about his/her unhealthy BMI / weight……………._____ 
8. Require my entire family to make healthy changes together……………….………………._____ 
9. Want my child to know that the school told me his/her BMI / weight………………………._____ 

 
 
 
Strongly  Somewhat  Slightly Slightly Somewhat Strongly 
Disagree Disagree Disagree   Agree Agree Agree 
 
   0  1 2 3 4  5   6 7  8  9  10 
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APPENDIX F: RECRUITMENT ANNOUNCEMENTS & FLYERS 
 
 

 
 
 

Parent/Guardian Focus Groups 
 
Are you a parent or guardian for a student in the School District of Philadelphia? Is 
your student in grades K-8? Are you concerned about their weight and overall 
health? If you answered yes to these questions, then your feedback is needed to help 
design new information materials for other parents and guardians like you! Please join 
Temple University faculty for a 1-hour group discussion in the Philadelphia area. You 
will receive a $20 gift card for your time plus $5 for travel. If interested, call 
Dominique at 267.482.0479. 
 
 

Parent/Guardian Surveys 
 
Are you a parent or guardian for a student in the School District of Philadelphia? Is 
your student in grades K-8? Are you concerned about their weight and overall 
health? If you answered yes to these questions, then your feedback is needed to help 
design new information materials for other parents and guardians like you! You will 
receive a $5 for taking a short survey. If interested, call Dominique at 267.482.0479. 
 
 

School Nurse 
 
Are you a school nurse in the School District of Philadelphia? Do you work with 
grades K-8? Have you assisted with the Pennsylvania Growth Screening Program 
for at least one year? If you answered yes to these questions, then we need your 
feedback to help us design new information materials to assist parents/guardians and 
other school nurses in the School District! Please call us to arrange a 30 to 45 minute 
interview. You will receive a $20 gift card for your time and participation. If interested, 
call Dominique at 267.482.0479. 
 
 
 
An Investigation of Parents’ Perceptions of BMI and BMI-for-age, School-based BMI Screening 
Programs and BMI Report Cards: Using Framing Theory and Perceptual Mapping Methods to 
Develop a Tailored BMI Report Card for the School District of Philadelphia 
                                                  
Principal Investigator: Sarah Bauerle Bass, PhD, MPH  
Student Investigator: Dominique G. Ruggieri, MA, PhD(c) 
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Are you a parent or guardian  
for a student  in the  
School District of Philadelphia? 
 
Is your student in grades K-8? 
 
Are you concerned about their  
weight and overall health? 

 
If you answered yes to these questions,  
then we need your feedback to help us  

design new information materials to  
help other parents and guardians like you! 

 
Please join us for a 1-hour group  

discussion in the Philadelphia area. 

You will receive a $20 gift card 
plus 2 SEPTA tokens for travel. 

 
If interested, 

call Dominique at 267.482.0479 
 
 
 

 Sarah Bauerle Bass, PhD, MPH – Principal Investigator & Dominique Ruggieri, MA, 
PhD(c) – Student Investigator,  Department of Public Health, Temple University 
This information is approved by Temple University for public display and is associated 
with project #13654 

 
 

H
ealthy Parents,     

H
ealthy K

ids Study 
D

om
inique: 

267.482.0479 
  

H
ealthy Parents,     

H
ealthy K

ids Study 
D

om
inique: 

267.482.0479 
  

H
ealthy Parents,     

H
ealthy K

ids Study 
D

om
inique: 

267.482.0479 
  

H
ealthy Parents,     

H
ealthy K

ids Study 
D

om
inique: 

267.482.0479 
  

H
ealthy Parents,     

H
ealthy K

ids Study 
D

om
inique: 

267.482.0479 
  

H
ealthy Parents,     

H
ealthy K

ids Study 
D

om
inique: 

267.482.0479 
  

H
ealthy Parents,     

H
ealthy K

ids Study 
D

om
inique: 

267.482.0479 
  

H
ealthy Parents,     

H
ealthy K

ids Study 
D

om
inique: 

267.482.0479 
  

H
ealthy Parents,     

H
ealthy K

ids Study 
D

om
inique: 

267.482.0479 
  

H
ealthy Parents,     

H
ealthy K

ids Study 
D

om
inique: 

267.482.0479 
  



209 
 

 

Are you a school nurse in the  
School District of Philadelphia? 
 
Do you work with grades K-8? 

 
Have you assisted with the 
Pennsylvania Growth Screening 
Program for at least one year? 
 

If you answered yes to these questions,  
then we need your feedback to help us  

design new information materials to  
assist parents/guardians and other  
school nurses in the School District! 

 
Please call us to arrange a 
30 to 45 minute interview. 

 
You will receive a $20 gift card  
for your time and participation. 

 
If interested, 

call Dominique at 267.482.0479 
 
 

 Sarah Bauerle Bass, PhD, MPH – Principal Investigator & Dominique Ruggieri, MA, 
PhD(c) – Student Investigator,  Department of Public Health, Temple University 
This information is approved by Temple University for public display and is associated 
with project #13654 
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  Are you a parent or guardian  
for a student  in the  
School District of Philadelphia? 
 
Is your student in grades K-8? 
 
Are you concerned about their  
weight and overall health? 

 
If you answered yes to these questions,  
then we need your feedback to help us  

design new information materials to  
help other parents and guardians like you! 

 
Please join us for a 1-hour group  

discussion in the Philadelphia area. 

You will receive $5 for  
taking a short survey. 

 
If interested, 

call Dominique at 267.482.0479 
 
 
 

 Sarah Bauerle Bass, PhD, MPH – Principal Investigator & Dominique Ruggieri, MA, 
PhD(c) – Student Investigator,  Department of Public Health, Temple University 
This information is approved by Temple University for public display and is associated 
with project #13654 
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APPENDIX G: VARIABLES FOR STATISTICAL TESTS BY CLUSTER 
 

Chi-Squares 
 
Chi-squares were run by cluster for all categorical variables (20 total): 
 
1. Race of Parent/Guardian 

a. 1 = African American 
b. 2 = White 
c. 3 = Other 

 
2. Relationship of Parent/Guardian to Child 

a. 1 = mother 
b. 2 = father 
c. 3 = grandparent 
d. 4 = other 
 

3. Number of Children  
a. 1 = 1 child 
b. 2 = 2 children 
c. 3 = 3 or more children 
 

4. Age of Parent/Guardian 
a. 1 = 18-24 
b. 2 = 25-34 
c. 3 = 35-50 
d. 4 = 51 and above 

 
5. Education Level of Parent/Guardian  

a. 1 = Less than HS (Grade School or Some HS) 
b. 2 = HS Degree (Graduated HS or GED Certificate) 
c. 3 = More than HS (Vocation School or Some College) 
d. 4= Graduated from College or Graduate Degree 

 
6. Parent/Guardian has an Elementary School-Aged Child (K-5th grade) 

a. 1 = yes 
b. 0 = no 

 
7. Parent/Guardian has a Middle School-Aged Child (6th-8th grade) 

a. 1 = yes 
b. 0 = no 
 

8. Parent/Guardian has an Overweight Child  
a. 1 = yes 
b. 0 = no 
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9. Parent/Guardian is Familiar with the BMI Measurement 
a. 1 = less familiarity 
b. 2 = neutral 
c. 3 = high familiarity 

 
10. Parent/Guardian is Knowledgeable about the BMI Measurement 

a. 1 = less knowledgeable 
b. 2 = neutral 
c. 3 = highly knowledgeable 
 

11. Parent/Guardian has a Positive Attitude regarding Communication from School about 
Child’s BMI 

a. 1 = less positive attitude 
b. 2 = neutral 
c. 3 = highly positive attitude 

 
12. Parent has a Positive Attitude regarding BMI Measurement 

a. 1 = less positive attitude 
b. 2 = neutral 
c. 3 = highly positive attitude 
 

13. Parent/Guardian has a Positive Attitude regarding School-Based BMI Screenings 
a. 1 = less positive attitude 
b. 2 = neutral 
c. 3 = highly positive attitude 

 
14. Parent/Guardian has Heard of BMI 

a. 0 = no 
b. 1 = yes 
c. 2 = unsure 

 
15. Parent/Guardian Knows What BMI is 

a. 0 = no 
b. 1 = yes 
c. 2 = unsure 

 
16. Parent/Guardian has Heard of BMI-for-age 

a. 0 = no 
b. 1 = yes 
c. 2 = unsure 

 
17. Parent/Guardian Knows What BMI-for-age is 

a. 0 = no 
b. 1 = yes 
c. 2 = unsure 
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18. Parent/Guardian is Aware that Child’s School Screens for Height and Weight 
a. 0 = no 
b. 1 = yes 
c. 2 = unsure 

 
19. Parent/Guardian is Aware that Child’s School Screens for BMI 

a. 0 = no 
b. 1 = yes 
c. 2 = unsure 

 
20. Parent/Guardian has Received Written Notice from Child’s School about Child’s 

BMI 
a. 0 = no 
b. 1 = yes 
c. 2 = unsure 

 
 
 
ANOVAs 
 
ANOVAs were run by cluster for all scaled variables (27 total): 
 
*each variable was rated by parents/guardians on a 0 to 10 scale* 
 
1. Worries about Weight-Related Bullying and Self-Esteem for their Child(ren) 

2. Worries about Weight-Related Lifestyle Consequences for their Child(ren) 

3. Thinks that BMI Means the Same Thing as Body Fat 

4. Thinks that BMI Refers to Some Kind of a Test 

5. Thinks that BMI Refers to Some Kind of a Diagnosis 

6. Thinks that BMI Refers to Some Kind of a Measurement 

7. Thinks that BMI is the Same for Adults and Children 

8. Thinks that BMI is an Accurate and Useful Way to Describe a Child’s Weight Status 
 

9. Feels a Need for Prior Notification about School-Based BMI Screenings 

10. Has a Doctor who has Discussed Child’s BMI/Weight with Parent/Guardian 

11. Trusts the Schools Intentions for their Child(ren) 

12. Wants to Know What Schools Are Doing to Help Children with Weight Issues 

13. Would be Offended if School Told Them their Child is Not a Normal/Healthy Weight 
 

14. Would be Surprised if School Told Them their Child is Not a Normal/Healthy Weight 
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15. Feels that Knowing Child’s BMI Would Help Them Make Changes in Child’s Life to 
Avoid Health Problems 
 

16. Feels that BMI Screenings are Needed for Everyone 

17. Feels that BMI Results Should Not Be Shared with Others 

18. Would Call a Doctor or Nurse for Advice if Child Has Overweight/Obese BMI 

19. Would Handle at Home and Not Call for Professional Help if Child Has 
Overweight/Obese BMI 
 

20. Would Make Behavioral Changes for Child and Family if Child Has 
Overweight/Obese BMI 
 

21. Would Want Child to Know that School Nurse Told Parent/Guardian About Child’s 
Weight Status 
 

22. Trusts the School’s BMI Screening Process 

23. Feels a Need to Protect the Child from Possible Discomfort Associated with BMI 
Screening 
 

24. Trusts the School Nurse to Perform the BMI Screening 

25. Feels that Schools Should Tell Parents/Guardian their Child’s BMI Results Annually 
 

26. Wants to Have Information Control Regarding Child’s Weight Status 

27. Feels that School-Based BMI Screenings Do Not Cause Problems for Students or 
Parents 
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APPENDIX H: CURRENT BMI REPORT CARD USED BY THE SDP 
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0% to 5% 95% to 100% 

APPENDIX I: NEW EVIDENCE-BASED BMI REPORT CARD FOR THE SDP 
 

Growth Screening Program 
BMI Report Card 

Date    
Dear Parent/Guardian, 
 
You are being sent this letter because      was 
measured for height and weight as part of the Pennsylvania Growth Screening 
Program. This program requires the school nurse to calculate your child’s body mass 
index (BMI) so you know if your child is underweight, normal/healthy weight, 
overweight or obese compared to other children. Your child’s school wants to keep 
you aware of all of your child’s important health information. 
 
Please see below for your child’s results and more details about the school’s BMI 
screening program and the BMI measure. 
 
Height:      Weight:     
 
BMI-for-Age Percent:      
 
 
 
 

    
 

   

 
 
The BMI measure is a useful screening tool that can tell you if your child’s weight is 
healthy for his/her age, height, and gender. BMI measures alone can’t tell you if your 
child is under- or overweight, so you should discuss your child’s results with 
their doctor.  
 
If your child does not have a doctor, please call the school nurse with any questions 
and for help to improve your child’s health and weight. The school nurse wants to 
make sure you have all the facts you need to help your child be happy and healthy. 
Your child’s school nurse can be reached at (215)   _____ .           
 
 

The School District of Philadelphia and your child’s school want to 
work with you to support your child’s health and well-being.  

BMI screening is one way they can do that! 
 
 

(see reverse side for questions and answers you might have about this report) 

BMI-for-age Scale 
 

85% to 94% 6% to 84% 

Underweight Normal/Healthy Weight Overweight Obese 
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How was my child’s BMI measured? 
 

The school nurse took your child’s height and weight in a private area and used a 
formula to calculate the BMI. Your child’s BMI screening was simple, fast, safe, and 
relaxed.  
 
Who sees my child’s BMI results? 
 

Your child’s BMI results are private. Only the school nurse, your child, and you have 
access to your child’s health results. We urge you to discuss your child’s BMI results 
with your child and their doctor. 
 
If my child’s doctor has not mentioned my child’s weight to me, do I need to worry 
about these BMI results? 
 

The School District and your school nurse are part of your child’s health care team and 
want to help you make the best choices for your child. By giving you a BMI report card 
each year, the school-based BMI screening programs create an easy starting point for 
you and your doctor to discuss your child’s weight and health, even if you haven’t talked 
about your child’s weight before.  
 
What if my child’s BMI results are not healthy? 
 

If your child’s BMI is not healthy, they might need extra help to get on track to a healthy 
weight. This makes speaking to a doctor or school nurse even more important.  Your 
doctor might suggest that your child and family make changes to eat more healthy foods 
and to be more active. The more your child feels support at home, the more likely they 
are to feel safe, happy, proud, and motivated. This support can also help your child to 
shape healthy habits that will carry through a lifetime, making them less likely to have 
health problems in the future. See below for some simple healthy changes that can 
greatly improve your child’s health. 
            
             
 

What You Can Do To Help Your Child’s Health and Weight 
 
 

Healthy Eating 

 
 

Activity 

-Have your child eat breakfast each day- 
-Eat as a family when you can- 

-Try not to use foods as rewards- 
-Keep healthy snacks around the house- 
-Help your child pack a lunch for school- 

-Add at least one fruit and veggie to each meal- 
-Replace juice or soda with water and skim milk- 

-Limit fast foods and packaged foods- 
-Limit high-sugar and high-fat foods- 

-Ask your child to cook healthy foods with you- 

 

-Be a role model- 
-Make sure your child gets 30-60 
minutes of active play each day- 

-Limit the time your child spends in 
front of TV and video games- 

 

Encourage your child to: 
-Dance- 

-Jump rope- 
-Play tag- 

-Take a walk- 
-Join a sports team- 
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