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Abstract
Objective: Recent clinical pediatric practice guidelines 

reiterate the importance of key messages to prevent child-
hood overweight and obesity, including the consumption 
of at least five servings of fruits or vegetables each day, 
a limit to screen time (time spent watching TV, using a 
computer, and playing video games) of two hours or less 
per day, engagement in at least one hour of physical activ-
ity per day, and the consumption of no sugary beverages 
each day. The perceptions of primary caregivers of obese 
children of these key messages are less clear. We explored 
parents’ (or caregivers’) awareness of and confidence in 
adopting a variation of the expert committee’s recom-
mended (5-2-1–Almost None [AN]) behaviors.

Materials and Methods: Before the initiation of treat-
ment, parents of obese children completed a survey 
designed to explore their awareness of and confidence in 
adopting 5-2-1–AN behaviors. Qualitative and quantita-
tive analyses were conducted to assess how aware these 
families are of 5-2-1–AN behaviors and how confident 
they would be of their ability to guide adoption of these 
specific behaviors.

Results: Parents from 193 families indicated that 
weight management depends substantially on physical 
activity (63%). However, parents rated as less important 
consuming fruits and vegetables (17%), controlling por-
tions (13%), eliminating sugary drinks (4%), reducing 
screen time (3%), eating breakfast each morning  (1%), 
and having family dinners (1%). Almost universally, re-
spondents reported significantly reduced confidence in 
helping their child adopt nonspecific lifestyle changes in 
eating and physical activity versus the targeted behaviors 
identified in 5-2-1–AN.

Conclusion: Parents surveyed for this clinical study 
readily accept certain aspects of the 5-2-1–AN message 
as factors in healthy living. Despite low levels of reported 
awareness of the message, the consumption of almost 
no sugary drinks was the only actionable behavior in the 
5-2-1–AN message that parents felt significantly more 
confident they could achieve than the nonspecific goal 
of improved eating. These perceptions can be used to 
help guide the adoption of 5-2-1–AN strategies as well 
as help clinicians target messages for specific healthy 
behavior adoption.
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Introduction
One of the most daunting issues facing parents 

today is the deleterious effect of excess body weight 
on their children. According to the Centers for Disease 
Control and Prevention (CDC), between 14% and 19% 
of children and adolescents in the US are overweight.1 
A similar trend was noted in younger children, with 
10% of children between the ages of 2 and 5 years 
and 15% of children between the ages of 6 and 11 
years being obese (body mass index ≥ 95th percen-
tile).2 Florida is no stranger to this problem, with state 

percentages of obese children equal to or greater than 
national averages.3 Consistent with the rest of Florida, 
Orlando’s youth are seriously affected by the childhood 
epidemic of obesity. Further, more than one-quarter of 
Florida’s children are at risk to become or are already 
clinically overweight. Early intervention is vital because 
overweight and obese children are at an increased risk 
for adult obesity, heart disease, hypertension, diabetes, 
gallbladder disease. and some cancers.4-7

Recently, an expert committee convened by the 
American Medical Association, in collaboration with the 
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Department of Health and Human Services’ Health 
Resources and Service Administration and the CDC, 
produced a series of recommendations regarding the 
prevention, assessment, and treatment of child and 
adolescent overweight and obesity. The committee 
found consistent evidence to support targeted be-
haviors that contribute to a healthy lifestyle.8,9 Four 
specific target behaviors are readily actionable and 
contribute to better management of the energy equa-
tion (caloric energy intake versus energy expended).9 
These key target behaviors consist of consuming at 
least five servings of fruits or vegetables each day,10,11 
limiting screen time (TV, computer, and video games) 
to two hours or less per day,12,13 engaging in at least 
one hour of physical activity per day,14,15 and consum-
ing no sugary beverages each day.16,17 The 5-2-1–0 
messaging has been adopted widely in regional 
initiatives, either directly or in a slightly modified 
form (eg, 5-2-1–Almost None [5-2-1–AN]; www.
growuphealthy.com). A survey conducted within a 
pediatric obesity interest group found that 5-2-1–0 
messages or a slight variant are being used in 40% 
of US regional social marketing campaigns.18

Through the efforts of Nemours Health and Preven-
tion Services, these targeted behaviors are packaged 
into the 5-2-1–AN message that Nemours’ clinicians and 
child advocates use to drive policy advocacy initiatives 
as well as contribute to pediatric weight management 
in practice. Weight management, as with other healthy 
lifestyle behaviors, has presented a considerable chal-
lenge to traditional medical intervention strategies.8,19 
The 5-2-1–AN message is tailored to help children and 
their parents and caregivers better understand concrete 
ways to live a healthy life. Parents play a key role 
in facilitating weight control through role modeling, 
limit setting, and supportive encouragement.2,20-22 It is 
hypothesized that by using 5-2-1–AN as a guide for 
healthy living, parents have clear direction for action-
able behaviors and thus are better positioned to partner 
with their child and the health care team to negotiate 
strategies for weight control.23,24

Clinical Setting
Children seen in the Nemours Healthy Choices Clinic 

(HCC) receive care from a multidisciplinary team of 
pediatric specialists and allied health professionals who 
provide evidence-based care and are child and fam-
ily focused. The comprehensive medical, nutritional, 
and psychosocial evaluation and treatment of these 
children requires a team approach25 that promotes 
the 5-2-1–AN message. Interdisciplinary collaboration 

among health care professionals allows each member 
to contribute to the care of specific patients.26 A key 
element in this collaboration is coordination of care 
among clinicians, resulting in greater efficiency and 
better clinical outcomes.27

Anchored by the 5-2-1–AN message, the HCC model 
of shared care involves a core health care team working 
in partnership with the patient and the patient’s family 
to identify opportunities for healthy weight manage-
ment and to navigate needs and barriers 
to adopting new behaviors. The shared-
care model allows enhanced informa-
tion exchange beyond routing of notes, 
adoption of systematic evaluation and 
treatment, improved patient service, 
and reduced or eliminated multiple ap-
pointments at different sites to improve 
patient outcomes and satisfaction, as 
indicated in prior research.27,28

Research Design and Methods
We surveyed primary caregivers of obese children 

regarding their awareness of and confidence in adopt-
ing a variation of the expert committee’s recommended 
(5-2-1–AN) behaviors. A convenience sample was 
chosen of parents from a cohort of racially and ethni-
cally diverse families who came to the HCC between 
August 2006 and December 2007. Parents completed 
the survey, adapted from Miller and Rollnick’s model22 
(which explores respondents’ views regarding the im-
portance of adopting healthy lifestyle behaviors, their 
confidence in their ability to adopt them, and their 
readiness to do so), and then returned them before 
the initiation of treatment.

The survey involved both qualitative and quantitative 
data items. The qualitative survey data was analyzed by 
categorically ranking healthy lifestyle themes to assess 
the frequency with which parents identified 5-2-1–AN 
variables as a component of healthy living. A coding 
sheet was developed identifying 5-2-1–AN constructs 
as well as three other weight-control themes that are 
featured prominently in the literature (controlling 
portions,29–31 eating breakfast,32,33 and eating family 
meals34,35). The surveys were coded by two independent 
reviewers and kappa (K) statistic analyses were run to 
assess their interrater reliability.36

Quantitative survey data were examined using 
SPSS (version 14.0, SPSS Inc, Chicago, IL, USA) cross-
tabulation analysis to assess respondents’ confidence 
in their ability to make changes with nonspecific goals 
of healthier eating and engaging in healthier physical 
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and supportive 
encouragement.2,20-22
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activity and their confidence in their ability to adopt 
specific 5-2-1–AN behaviors. Scales were created com-
paring the “top box,” or highest, responses (5) with 
the combined scores of all others (4 to 1), with scores 
recoded to allow for comparison. As indicated by mar-
ket research, the likelihood of engaging in a behavior 
(buying and brand loyalty) is closely influenced by a 
reported top box score.37,38 Associations between global 
goal change and 5-2-1–AN variables was assessed us-
ing χ2 analysis.

Results
A total of 193 parents fully completed surveys. Nine 

surveys met exclusion criteria based on lack of com-
pleteness (more than 10% of items unanswered); the 
excluded families were found to have similar baseline 
characteristics to those enrolled in the study sample.  
Of their children, 51% were girls. This ethnically and 
economically diverse group of children had a mean 
age of 11.3 ± 3.1 years and mean body mass index that 
put them in the 99th percentile (± 1.03%) for their age 
(Table 1 and 1A). Medical records reviews and physi-
cal examinations showed that all of the respondents’ 
children had some identified comorbidity involving 
insulin resistance, cardiovascular conditions, underlying 
respiratory conditions, or sleep disturbance (Table 2).

From the 193 surveys, 375 valid cases of qualitative 
data yielded strong interrater reliability (K = 0.98; p < 
0.001). Through the use of categorically ranked healthy 
lifestyle themes, the parents indicated overwhelmingly 
that they believed engaging in physical activity (63%) 
to be the most important factor in managing weight, 
followed by consuming fruits and vegetables (17%), 
controlling portions (13%), reduced consumption of 
sugary drinks (4%), reducing screen time (3%), and 
eating breakfast and family dinners (both <1%).

On a scale of 1 to 5, with 5 indicating the highest level 
of importance and concern, parents ranked their child’s 
changing of eating habits (mean score, 4.7 ± 0.7) and 
changing of physical activity habits (mean score, 4.7 ± 
0.8) as being highly important and causing a high level 
of concern (Table 3). Parents reported vastly different 
levels of confidence that they would be able to adopt 
specific 5-2-1–AN behaviors. Under the “healthy eating” 
domain, parents indicated high levels of confidence 
(mean score, 4.3 ± 1.0) in their ability to remove sug-
ary drinks from diets but lower levels of confidence in 
their ability to promote eating five servings of fruits or 
vegetables daily (mean score, 3.9 ± 1.2). In the “physi-
cal activity” domain, parents reported higher levels of 
confidence (mean score, 4.0 ± 1.2) in their ability to 
promote reduction of screen time but lower levels of 
confidence (mean score, 3.9 ± 1.2) in their ability to 
promote engagement in vigorous activity.

Overall confidence in ability to change eating habits 
and change to specific 5-2-1–AN behaviors (eating at 
least five servings of fruits and vegetables and con-
suming almost no sugar-sweetened beverages) was 
assessed. The percentage of respondents who were 
confident in their ability to promote change in their 
child’s eating habits was 53.9%. However, only 43.5% 
felt confident in their ability to get their child to eat 
more fruits and vegetables daily (5, p < 0.001). How-
ever, respondents had greater confidence (60.1%) in 
their ability to promote reduced consumption of sugar-
sweetened beverages (AN) (p < 0.001).

Overall confidence in ability to change physical 

Table 2. Comorbidity distribution
Comorbidity Percentage
Insulin resistance (acanthosis nigricans 
and/or hyperinsulinemia)

78.4

Cardiovascular conditions (elevated 
blood pressure and/or hyperlipidemia)

58.4

Underlying respiratory conditions 
(asthma and/or exercise intolerance)

57.8

Sleep disturbance 42.7

Table 1. Baseline characteristics
Characteristic Value
Female [no. (%)] 108 (51)
Age [mean (SD)] (in years) 11.3 (3.1)
Initial body mass index percentile 
[mean (SD)]

99 (1.03)

Insurance at first visit [no. (%)] 212 (100)
Race/ethnicity [no. (%)] 212 (100)

Table 1a. Baseline characteristics detail
Insurance at first visit no. (%)

Commercial 105 (50)
Medicaid 101 (47)
Self-pay 4 ( 2)
Tricare (military insurance plan) 2 ( 1)

Race/ethnicity no. (%)
American Indian 1 (>1)
Pacific Islander 1 (>1)
Non-Hispanic 111 (52)
Black 36 (17)
White 75 (35)

Hispanic 73 (34)
Black 7 ( 3)
White 66 (31)

Other 26 (13)
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activity habits and to change to specific 5-2-1–AN 
behaviors (reducing screen time to ≤2 hours daily and 
increasing physical activity to ≥1 hour per day) was 
also determined. The percentage of respondents who 
were confident in their ability to promote change in 
their child’s overall physical activity habits was 57%. 
However, only 51.3% of respondents reported that they 
were confident that they could encourage their chil-
dren to reduce screen time (2, p < 0.001). Finally, only 
46.1% of respondents were confident of their ability to 
promote their child’s adoption of at least one hour of 
physical activity (1, p < 0.001).

Discussion
Families face numerous and often overwhelming ob-

stacles in managing their obese child’s weight. Though 
no simple solution exists for weight control, a simpli-
fied “road map” for attaining a healthier lifestyle, such 
as 5-2-1–AN, can focus initial efforts and frame further 
attempts at adopting behavioral change.

However, among parents of obese children, fewer 
than half felt confident that they could help their children 
to achieve an increase in fruit and vegetable consump-
tion and to participate in at least one hour of moderate 
to vigorous exercise each day. This lack of confidence 
is particularly concerning because respondents indicated 
that these two behaviors were the most important factors 
for achieving weight control. This apparent discrepancy 
highlights the disconnection between well-intentioned 
desires to be healthy and the adoption of specific, tar-
geted, and actionable behaviors.

Despite the reported low levels of confidence in abil-
ity to promote adoption of certain actionable behaviors, 
the consumption of almost no sugary drinks was the 
only actionable behavior in the 5-2-1–AN message for 
which parents felt significantly more confident in their 
ability to promote. Targeted behavior negotiation for 
reducing sugary drink consumption is “low-hanging 
fruit”—it might provide an attainable starting point for 
goal setting for adopting a healthier lifestyle. This find-
ing supports the need for negotiated lifestyle behavior 
changes that are targeted, small, measurable, and at-
tainable. Nonspecific confidence in ability to promote 
adoption of changes in eating behaviors or physical 
activity level may represent the respondents’ ambition, 
but actionable change is specific and likely contributed 
to the decline in confidence. It is by partnering with 
the family39 in these negotiated tasks that clinicians can 
help families increase their sense of self-efficacy and 
thus their confidence in adopting targeted behaviors 
such as 5-2-1–AN.

Families often arrive for HCC appointments armed 
with some awareness about these “5” (eating five serv-
ings of fruits or vegetables daily) and “1” (engaging in at 
least one hour of physical activity daily) behaviors but 
may lack the readiness or confidence to change their 
habits.23 This presents an opportunity for the clinician 
to partner with families in setting realistic and achiev-
able ways to include 5 and 1 behaviors in their lifestyle. 
Other target behaviors not included in the 5-2-1–AN 
message (portion control, eating breakfast daily, and 
encouraging family meals) also appear in varying de-
grees to be part of the respondents’ awareness regard-
ing weight control and should be considered as other 
targets in promoting healthy weight management.

As with other nonrandomized cohort studies, the 
use of a convenience sample of patients and families 
diminishes the applicability of our findings. The survey 
tool was adapted from a set script used in evaluation of 
patients with substance abuse, and therefore, the reli-
ability and validity of these survey items in paper form 
has not been evaluated. In addition to testing survey 
validity, future research could examine the cultural 
competence of the instrument to ensure its applicabil-
ity in different languages and with different cultural 
groups. Finally, without longitudinal outcomes ideally 
linked to discrete patient outcomes, the practical and 
clinical significance of these 5-2-1–AN outcomes are 
suggestive but not completely clear.

Table 3. Ranking by survey respondents (n = 193) of importance 
of changing and confidence in ability to change health-related 
behaviors
 
 
Survey topics

Mean score 
on scale of 
1 to 5 (SD)

Percentage 
of scores 

of 5
Eating habits

Importance of changing 4.7 (0.7) 78.0
Confidence in ability to promote change 
overall

4.1 (1.1) 50.7

Confidence in ability to remove sugary 
drinks from diet

4.3 (1.0) 56.6

Confidence in ability to promote eating five 
daily servings of fruits or vegetables

3.9 (1.2) 41.0

Physical activity habits
Importance of changing 4.7 (0.8) 76.6
Confidence in ability to promote change 
overall

4.3 (1.0) 53.7

Confidence in ability to promote reduction 
of screen time (time spent watching TV, 
using a computer, and playing video games)

4.0 (1.2) 48.3

Confidence in ability to promote 
engagement in vigorous activity

3.9 (1.2) 43.4

SD = standard deviation

… among 
parents of obese 
children, fewer 
than half felt 
confident that 

they could help 
their children 
to achieve an 

increase in fruit 
and vegetable 

consumption and 
to participate in 
at least one hour 
of moderate to 

vigorous exercise 
each day.
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This study contributes to the policy and practice 
efforts in pediatric weight management and in combat-
ing childhood obesity by offering relevant information 
and identifying factors that affect the application of 
5-2-1–AN messaging. Given the expanding use of the 
5-2-1–0 interventions, evaluation research such as this 
study explores the effect of a simple evidence-based 
message regarding a healthy lifestyle. Continued effort 
and research is needed to assess the effect 5-2-1–AN 
messaging has on patient-level outcomes. v
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Overeating
Diseases caused by overeating are cured by fasting; 
those caused by starvation are cured by feeding up. 

Diseases caused by exertion are cured by rest;  
those caused by indolence are cured by exertion.  
To put it briefly: the physician should treat disease  

by the principle of opposition to the cause of  
the disease according to the form.

— Hippocratic Writings, Hippocrates, c 460 BC – c 370 BC,  
ancient Greek physician in the Age of Pericles


