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TAGGEDPABSTRACT

BACKGROUND: Adults tend to underestimate their personal

risk of disease, but little is known about parents’ perceptions

of children’s risk.

METHODS: In total, 648 parents of children 0 to 18 years old

attending 2 pediatric practices were surveyed about their child-

ren’s exposure to smoking; 344 parents with children ≥ 2 years

old also were asked about their children’s sugar-sweetened

beverage (SSB) consumption and physical activity. Children

were categorized as “at risk” or “not at risk” for each factor.

Parents estimated the risk of their child becoming a smoker or

gaining excessive weight and were categorized as “optimistic”

if they believed their children were less likely than others to

use tobacco or gain weight.

RESULTS: Overall, 92% of parents thought their children

were at lower risk than average for tobacco use, and 86%

believed their children were at lower risk for excessive

weight gain. A high frequency of optimistic bias occurred

even among parents with “at-risk” children, including

parents with children exposed to tobacco use (70.4%), SSB
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consumption (77.6%), > 2 hours of screen time (82.1%),

and low physical activity (84.1%). In multivariable analy-

ses, parents with children exposed to tobacco smoke (odds

ratio = 0.21, 95% confidence interval, 0.09−0.51); or who

consumed SSBs daily (odds ratio = 0.44, 95% confidence

interval 0.20−0.97) were less likely to be optimistic about

their child’s future tobacco use and excessive weight gain,

respectively.

CONCLUSIONS: Most parents believed their children were at

lower risk than average for tobacco use or excessive weight

gain. Eliciting parents’ optimistic biases might facilitate

behavior change counseling in pediatric settings.

TAGGEDPKEYWORDS: behavioral economics; counseling; optimistic

bias; obesity; over-optimism; risk perception; smoking; sugar-

sweetened beverages; susceptibility; tobacco-smoke exposure;

vulnerability
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TAGGEDPWHAT’S NEW

Most parents believed their child was at lower risk

than average of smoking initiation or excessive weight

gain, even when the child’s risk was greater due to

related risk factors, such as having a household smoker

or consuming sugar-sweetened beverages.
TAGGEDPTHERE IS STRONG evidence that lifestyle factors

established during childhood are contributors to the

development of noncommunicable diseases over the

lifespan.1 Major contributing factors include childhood

exposure to tobacco use, unhealthy diet, screen time, and

lack of physical activity.2 For example, children with

tobacco-smoke exposure are 4 times as likely to become

smokers themselves by age 18 years compared with

children who are not exposed.3 Physicians have an impor-

tant role to play in identifying those lifestyle factors

and working with patients and families to adopt
healthier ones.4 However, pediatricians often have low

confidence in their ability to provide effective counseling

to create positive behavior change in children and their

parents.5

An individual’s perceived risk of disease is central to

many behavior change models.6 However, a growing body

of research demonstrates that many patients rely on incom-

plete or erroneous information, as well as mental shortcuts,

to evaluate their risk of disease, which can lead to distorted

risk perception.7 For example, adults often underestimate

their own risk of disease (known as “optimistic bias”) for

several adverse health outcomes, including drug addiction

and diabetes.8 Even when compared with validated, indi-

vidualized risk scores, adults underestimate their risk of

cardiovascular disease and breast cancer.9,10 Interestingly,

this optimistic bias seems to be greater when the risk fac-

tors are perceived to be controllable (eg, smoking or weight

gain) as opposed to uncontrollable or random (eg, develop-

ing cancer).11 Although optimism has been linked to long-
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term positive psychological and physical outcomes,12,13

optimistic bias about the risk of disease can reduce incen-

tives to engage in healthy behaviors and increase the risk

of adverse health outcomes.14,15 Therefore, interventions

that acknowledge and address patients’ optimistic bias

might lead to better engagement and increase motivation to

adopt healthy behaviors.14,15 Optimistic bias has been

shown to be an effective target for intervention in adults at

risk for stroke and cancer, including lung cancer among

smokers.9,16

Parents’ risk perception has been studied previously

with regard to childhood vaccinations, teenager alcohol

consumption, as well as perinatal decision-making, but

little is known about parents’ risk perception with regard

to lifestyle factors, such as smoking, diet, and physical

activity. Although one study showed that parents of chil-

dren with obesity estimate greater future risk of weight-

related health conditions for their child than parents of

healthy-weight children,17 another study found that a

majority of parents believed their child was at lower risk

of childhood obesity−related disease than the “average”

child.18

In this study, we surveyed parents bringing their chil-

dren to pediatric primary care to identify the presence of

unhealthy lifestyle factors. We chose factors that are influ-

enced by parent behavior, are recommended for screening

by national organizations,19 and are strongly associated

with the development of tobacco smoking and obesity.3,20

We sought to determine whether parents’ risk perception

about their children’s future tobacco use and weight gain

was associated with the children’s actual exposure to

tobacco smoke in the home, regular consumption of

sugar-sweetened beverages (SSBs), lack of physical activ-

ity, and extended screen time. In this study, based on stud-

ies of risk perception in adults, we hypothesized that most

parents would perceive their children to be at lower risk

than the average child for becoming a smoker or gaining

excessive weight (ie, “optimistic bias”) and this bias

would be present both in parents whose children were at

risk as well as those whose children were not at risk.
TAGGEDH1PATIENTS AND METHODSTAGGEDEND

TAGGEDH2STUDY DESIGN AND POPULATIONTAGGEDEND

This is a secondary analysis of data collected from a

cross-sectional study on preappointment screening for

risk factors in pediatrics.21 The study population included

parents or legal guardians of children aged 0 to 18 years

old seen in 2 university-affiliated pediatric practices in

Boston, Massachusetts, between October 2016 and Janu-

ary 2017. To be eligible, parents needed to be bringing in

their children for a scheduled appointment with their reg-

ular primary care physician and speak English. Parents

were eligible to complete the survey only once.
TAGGEDH2PROCEDURE TAGGEDEND

Study staff approached parents in the waiting room

after their child’s medical appointment was completed.
After screening for eligibility and obtaining informed

consent, the study staff conducted a 10-minute verbal

survey with a questionnaire. Participants received a $5

gift card for their participation.

T AGGEDH2EXPOSURES TAGGEDEND

TAGGEDPTOBACCO RISK TAGGEDEND

Parents were asked, “Tobacco products can come in

several forms. These include products that can be

smoked such as cigarettes, cigars, hookah, or pipe.

Does any member of your child’s household smoke

tobacco?” A child of any age was labeled as being “at

risk” if any member of the child’s household smoked

tobacco.22

TAGGEDPFACTORS INFLUENCING OBESITY RISK TAGGEDEND

Parents of children ≥ 2 years old were asked about

lifestyle factors that increase risk of obesity. Parents

were asked about their children’s SSB consumption:

“During the past month, how often did your child drink

regular soda or pop that contains sugar?” with a choice

of answers: 1) Once a day or more; 2) Once a week or

more; 3) Once a month or more; or 4) “My child did not

drink regular soda or pop in the last month.” Partici-

pants who answered 1), 2), or 3) were then asked how

many times a day (or week or month, respectively) their

child drank soda or pop. Participants were then asked

similar questions for juice, as well as for non-soda

SSBs. Parents also were asked about their children’s

physical activity and screen time: “During the last

7 days, on how many days did your child do physical

activity?” and “In the past week, on average, how many

hours per day did your child spend watching TV shows,

DVDs, videos, or movies on a typical weekday? On

weekends? Please include those watched on a TV, com-

puter, or handheld device like an iPad.” Similar ques-

tions were asked about video games, as well as Internet

and social media. Children were categorized “at risk”

based on guidelines from the American Academy of

Pediatrics: SSB consumption once a day or more, < 60

minutes of moderate-to-vigorous physical activity daily,

and > 2 hours of screen time daily.4

TAGGEDH2OUTCOMES TAGGEDEND

The primary outcomes were parents’ perceived risk

of their children developing tobacco use before the

age of 18 years and excessive weight gain in the

next 12 months. Specifically, all parents were asked:

“Compared to other children his/her age, how likely is

your child to start smoking before the age of 18?”

Parents bringing in a child ≥ 2 years old were also

asked: “Compared to other children his/her age, how

likely is your child to gain an unhealthy amount of

weight in the next 12 months?” Similar to other stud-

ies on this topic, parents’ perceived risk was rated on

a 5-point Likert scale, from “much less likely” to

“much more likely.”8 Parents were then labeled as

optimistic if they believed their child was “less likely”
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or “much less likely” than the average to develop each

outcome. Conversely, they were considered “not opti-

mistic” if they thought their child was “as likely” or

“more likely” than other children to develop each out-

come. Other covariates included age and sex of both

the parent and the child, and the parent’s race/ethnic-

ity, education, smoking status, type of insurance, and

“difficulty in making ends meet,” using the single

items recommended by the American Academy of

Pediatrics.23
TAGGEDH2ANALYSIS PLAN/STATISTICAL METHODS TAGGEDEND

We used the Fisher exact test to compare perceived risk

between parents with children at risk and those with chil-

dren not at risk for each lifestyle factor. For all analyses,

we used the standard threshold of P < .05 for statistical

significance. To control for sociodemographic character-

istics and the possible presence of multiple risk factors in

the same child, we built multivariate logistic regression

models using optimism as the dichotomous outcome of

interest and each lifestyle factor as the predictors. In an

exploratory analysis, we also examined whether any of

the covariates was significantly associated with the related

outcome. We also tested whether the use of categorical,

rather than binary, exposures for SSB consumption, phys-

ical activity, and screen time influenced the relationship

between these risk factors and the outcome. All statistical

analyses used SAS 9.4 (SAS Institute Inc, Cary, NC).

This research study was approved by the Partners Institu-

tional Review Board on June 5, 2016.
TAGGEDH1RESULTSTAGGEDEND

A total of 1174 parents were approached to participate

in the study over 3 months, and 526 (44.8%) did not meet

inclusion criteria: 394 (33.6%) were not seeing the child’s

regular physician, 52 (4.4%) were unable to answer the

survey in English, and 80 (6.8%) were excluded for

another reason (child > 18 and adult present was not the

parent or primary caregiver). Consequently, 648 parents

completed the exit interview and represent the total sam-

ple for this study; of these, 344 (53%) were bringing in a

child age ≥ 2 years.

Parent and child characteristics by each risk factor

(smoker in the house, consumption of SSBs, low physi-

cal activity, and high screen time) are presented in

Table 1. Among all parents (n = 648), 54 (8%) reported

that a member of the household smoked tobacco.

Among parents of children aged ≥ 2 years old

(n = 344), 145 (42%) reported their child consumed

SSBs once a day or more, 170 (49.4%) reported their

child did not get 60 minutes of physical activity daily,

and 195 (57%) reported their child had > 2 hours per

day of screen time. Among children ≥ 2 years old, 131

(38%) had 2 risk factors for excessive weight gain and

44 (13%) had all 3 risk factors. Details of the distribu-

tion of SSB consumption, physical activity, and screen

time can be found in Appendix 1 online.
Overall, most parents believed their child was less

likely or much less likely than other children to become a

smoker before age 18 years (91.5% of all parents) or to

gain excessive weight in the next 12 months (86.3% of

parents with children ≥ 2 years old). In univariate analy-

sis, parents who reported a smoker in the house were less

frequently optimistic that their child would not start

smoking before the age of 18 years compared with parents

who reported that there was no household smoker (70.4%

vs 93.5%, P < .001) (Figure). Parents of children who

consumed SSBs once a day or more or children who had

screen time of > 2 hours a day were less likely to be opti-

mistic about their child gaining excessive weight in the

next 12 months compared with parents of children without

these risk factors; SSB: (77.6% vs 91.2%, P < .001) and

screen time: (82.1% vs 91.8%, P = .01). However, there

was no difference in the proportion of parents who were

optimistic about their child gaining excessive weight

between those whose children were meeting physical

activity guidelines compared with those who were not

(84.1% vs 88.3%, P = .28) (Figure).

Table 2 shows the results of multivariable analyses of

parental optimism about their children becoming a

smoker or gaining excessive weight. After adjusting for

sociodemographic characteristics, we found that

parents of children exposed to tobacco smoke remained

less likely to be optimistic for smoking initiation (odds

ratio = 0.21; 95% confidence interval, 0.09−0.51).

Given the overlap in the risk factors for excessive

weight gain, the multivariable analysis measured the

effect of each risk factor (SSB, physical activity, and

screen time), holding the 2 other factors constant. Using

this technique, we found that only SSB consumption

was a significant predictor of low parental optimism

(OR = 0.44; 95% CI, 0.20−0.97), whereas insufficient

physical activity or high screen time were not statisti-

cally significant predictors (Table 2). None of the

demographic covariates were predictive of parental

optimism about the child not becoming a smoker

(Table 2). For excessive weight gain, only being

insured by Medicaid (vs private/health maintenance

organization) was associated with a reduced likelihood

of parental optimism (Table 2). Using categorical,

rather than binary, variables for SSB consumption, we

found that the average number of days with physical

activity and average number of hours of screen time per

day did not change the relationship between those risk

factors and parental optimism about their child gaining

excessive weight, except that SSB consumption became

a nonstatistically significant predictor of parental opti-

mism (Appendix 2 online).
TAGGEDH1DISCUSSIONTAGGEDEND

In this study, we found that a majority of parents

visiting pediatric primary care practices believed their

children were at lower risk than the average child of

starting to smoke before the age of 18 years or of

gaining excessive weight in the upcoming year.



Table 1. Child and Parent Sample Characteristics by Risk Factor*

Total Sample Smoker in

the House

Child who Drinks

≥1 SSB/d†
Child With

Physical Activity

<60 min/d, 7 d/wk†

Child With Screen

Time > 2 h/d†

n = 648 n = 54/648 n = 145/344 n = 170/344 n = 195/344

Child’s characteristics

Child age, mean (SD), y 4.4 (5.1) 6.1 (5.3) 8.6 (4.5) 9.5 (4.8) 9.7 (4.7)

Parent’s characteristics

Parent age, mean (SD), y 37.6 (7.8) 38.4 (11.2) 40.3 (8.7) 42.6 (8.5) 42.2 (8.7)

Female 504 (78) 48 (89) 110 (81) 141 (83) 162 (83)

College graduate 439 (70) 11 (20) 55 (42) 98 (60) 91 (48)

Self-reported "race"/ethnicity

Black/African American 81 (14) 10 (19) 24 (20) 22 (15) 31 (18)

Hispanic/Latino 51 (9) 4 (7) 13 (11) 11 (7) 20 (11)

White 355 (60) 33 (61) 59 (50) 83 (56) 96 (55)

Other 105 (18) 7 (13) 22 (19) 32 (22) 29 (16)

Insurance

Medicaid 118 (19) 25 (47) 46 (35) 35 (22) 53 (28)

Private 483 (78) 27 (51) 79 (61) 123 (76) 131 (69)

Other 20 (3) 1 (2) 5 (4) 4 (2) 6 (3)

Have difficulty making

ends meet

73 (12) 20 (38) 33 (25) 28 (17) 37 (19)

Risk factors

Smoker in the house 54 (8) − 24 (18) 14 (8) 31 (16)

Participant is the smoker 31 (57) 16 (67) 5 (36) 17 (56)

Child drinking SSBs ≥1£/day (incl. juice)† 145 (42) 24 (63) − 61 (36) 94 (48)

Child has <60 min/d, 7 d/wk of physical activity† 170 (49) 14 (37) 61 (45) − 108 (55)

Child screen time ≥2 h/d† 195 (57) 31 (82) 94 (69) 108 (64) −

Child with 2 risk factors for excessive weight gain N/A 131 (38)

Child with 3 risk factors for excessive weight gain N/A 44 (13)

SSB indicates sugar-sweetened beverages; SD, standard deviation; N/A, not available.

*Unless indicated, data are expressed as number (percentage) of patients. Percentages have been rounded and may not sum to 100.

†Among children ≥2 years old.
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Figure. Parental optimism for child smoking before age 18 years and excessive weight gain in next 12 months, by risk factor status.

*P ≤ .01. SSB indicates sugar-sweetened beverages.
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Although optimism was high among all parents, it was

lower in parents whose children were exposed to

smoking in the house and who consumed SSBs once a

day or more. Conversely, optimism was more preva-

lent among parents of children at risk for weight gain

on the basis of low physical activity and excess screen

time.

Parents’ “optimistic bias” about children’s risk of

unhealthy behaviors is common and if unrecognized

could hinder pediatricians’ efforts to promote healthier
Table 2. Multivariable Analysis: Parental Optimism for Child Smoking

Months (Reference: Parents of Children “Not at Risk”)*

Odds

Risk factors

Household smoker 0.21

SSB ≥ 1£/d −
≤6 d/wk of physical activity 60 min/d −
Screen time > 2 h/d −

Sociodemographic characteristics

Mother (vs father) 0.60

Girl (vs boy) 1.13

Medicaid (vs private/HMO) 1.62

Difficulty making ends meet (vs not) 0.53

College education (vs not) 2.05

“Race”/ethnicity

Black (vs white) 1.76

Hispanic (vs white) 1.28

Other (vs white) 1.07

Age of the child (by 1-y increment) 1.10

Age of the parent (by 1-y increment) 1.03

CI indicates confidence interval; SSB, sugar-sweetened beverages; H

*Models were adjusted for the sex of the parent and the child, ins

achievement, race/ethnicity, age of the child, and age of the parent.

†Among children ≥2 years old.

‡P < .05.
family behaviors. In the future, addressing optimistic

bias among parents, particularly parents of young chil-

dren, could lead to more effective long-term strategies

for motivating parents to engage in healthier family

behaviors.8,11,15,24 Previous studies have shown that

adults who smoke perceive their risk of tobacco-

related diseases to be greater than nonsmokers but

lower than other “average” smokers.15 In our sample,

parents who smoked tended to be less optimistic than

nonsmokers about their child’s risk of initiating
Before Age 18 Years and Excessive Weight Gain in the Next 12

Smoking Excessive Weight Gain†

ratio (95% CI) Odds ratio (95% CI)

(0.09−0.51)‡ −
0.44 (0.20−0.97)‡
0.60 (0.28−1.30)
0.65 (0.27−1.55)

(0.24−1.51) 1.10 (0.42−2.87)
(0.60−2.12) 1.32 (0.62−2.80)
(0.66−3.97) 0.28 (0.12−0.66)‡

(0.21−1.33) 1.20 (0.42−3.39)
(0.87−4.85) 0.43 (0.16−1.11)

(0.64−4.91) 0.53 (0.20−1.39)
(0.44−3.72) 0.48 (0.15−1.53)
(0.44−2.61) 1.17 (0.40−3.42)
(1.00−1.22) 0.91 (0.81−1.01)
(0.97−1.09) 1.07 (1.00−1.14)

MO, health maintenance organization.

urance status, difficulty in making ends meet, parental education
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smoking. This belief may be due in part to changing

social norms and public health awareness of the nega-

tive aspects of smoking on children’s health.25,26 How-

ever, a child’s actual odds of becoming a smoker is

estimated to be up to 4 times greater if a parent

smokes, and therefore the rate of optimism of 70% in

our study for parents who smoke is still relatively

high.3

Our results indicate that some parents acknowledge

the risk of excessive weight gain due to their child’s

SSB consumption. However, fewer parents acknowl-

edge the risk that low physical activity and high

screen time contribute to excessive weight gain. Pre-

vious research in adults has shown mixed evidence

about the presence of optimistic bias for weight gain

and metabolic disease risk.8,14,27 For example, in one

study of 296 adults recruited in a community sample,

participants demonstrated optimistic bias in evaluating

their risk of diabetes but not weight gain.8 Interest-

ingly, previous research has shown that parents

believe nutrition is one of the most significant con-

tributors to child health, and parental knowledge

about the contribution of “healthy” diet to prevent

overweight tends to be greater than their knowledge

of the role of an active lifestyle.28,29 Also, children’s

screen time often is not perceived by parents as being

linked to overweight or obesity.29 Similar to tobacco,

the rates of parental optimism about weight gain,

even for parents of children with 1 or more risk fac-

tors, are high.

This study has several limitations. First, lifestyle

factors in this study were collected by self-report and

therefore may be under-reported due to recall and

social desirability bias, particularly for tobacco use.

However, this phenomenon would not affect the level

of optimism found in the overall sample. It is possible

that families who were truly at risk were labeled as

not at risk. We attempted to limit the possibility of

mislabeling by using validated and/or previously pub-

lished questions to assess lifestyle factors.22,30-32 Any

misclassification would have biased our study toward

the null hypothesis, with the “true” optimistic bias

being even greater than reported here. Second, in this

small study, we were unable to use objective measures

of risk, such as cotinine testing, or accelerometers.

We cannot eliminate the possibility that some parents

correctly estimated that their child was at lower risk

than other children for reasons not captured in the

study questionnaire, such as genetic predisposition or

protective behavioral factors. In the aggregate, how-

ever, those variations in risk should average out, such

that the risk for the sample is approximately average

to that of the population.8,33 In addition, previous

studies have shown that even when compared with

objective personalized risk assessment, adults still dis-

played optimistic bias.9,34 Because the baseline risk

for the outcomes chosen may differ by sociodemo-

graphic characteristics, we also created multivariable

regression models to control for known covariates that
could have influenced these risks. Finally, this survey

was conducted among parents bringing their children

to primary care visits in an urban, university-affiliated

health care setting, and findings may not be generaliz-

able to other pediatric clinic settings.

In the future, pediatric interventions to promote

healthier lifestyle behaviors might integrate strategies

to address parents’ optimistic biases. These strategies

might include providing parents with accurate, objec-

tive information about the child’s risk coupled with

encouraging and actionable advice to help and support

the parent’s efforts to reduce the child’s risk. For

example, motivational interviewing techniques that

elicit parental perceptions and that use reflective listen-

ing to create change could potentially be used to tackle

optimistic bias. Previous research suggests that simply

giving “cold hard facts” to participants may be one

reason for the lack of effect seen in some previous

intervention trials.9 There is evidence that when indi-

viduals are presented with information contrary to their

previous beliefs, they may feel threatened and dismiss

the information.35

A child’s illness and contact with the health care

system may create a window of realism to correct

parents’ health misperceptions.15 Health care pro-

viders could use these teachable moments to provide

information about realistic risks of unhealthy behav-

iors, taking into consideration the context of family

lifestyle factors, an approach that has already shown

effective with parental smoking-cessation programs.22

Use of a preappointment screening tool to ask con-

comitantly about several lifestyle factors and level of

optimism toward adverse health outcomes might allow

for an integrated and timely intervention.21 A success-

ful model could therefore be providing counseling

and treatment for smoking cessation for a parent who

smokes while communicating that the child is at

risk.22

It is important to acknowledge that there are health ben-

efits to optimism.12,13 Thus, rather than eliminating it,

clinicians could attempt to elicit and enhance the parent’s

motivation or “optimism” to make a change. Emphasizing

the potential for early, simple positive lifestyle changes to

influence a lifelong health trajectory for the child could

fulfill this objective.1
TAGGEDH1CONCLUSIONSTAGGEDEND

Most parents believed their child was at lower risk

than the average child of initiating smoking or gain-

ing excessive weight. Addressing parental optimistic

bias about tobacco use and excessive weight gain of

their children could improve the long-term effective-

ness of tobacco and obesity-prevention efforts in

pediatrics.
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