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Lifestyle Intervention Programs for Adults at High-
Risk for Type 2 Diabetes: A Platform to Reach
High-Risk Children?
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Introduction: Children of adults eligible for the National Diabetes Prevention Program (DPP) lifestyle
intervention may themselves be high risk for type 2 diabetes development, and high-risk children may
be reached through programs that target high-risk adults. To understand the potential multigenera-
tional impact of family-oriented diabetes prevention programming, we explored the correlation be-
tween parental eligibility for the National DPP program and child weight status by using nationally rep-
resentative data.

Methods: We analyzed data from the National Health Interview Survey from 2016 and 2017, focusing
on children ages 12 through 17 years of age for whom body mass index (BMI) data were available and
who could be linked to 1 sample parent. We explored the association between parent and child weight
status and parental DPP eligibility and child weight status using �2 analyses.

Results: Our final sample consisted of 3,905 (unweighted) children, linked to either a mother or
father. A total of 25.8% of children were overweight or obese; 68.1% of linked parents were overweight
or obese, and child and parent weight status were correlated (Pearson’s �2, P < .001). A total of 9.5%
of parents were likely eligible to participate in the National DPP. Parental program eligibility was posi-
tively correlated with child overweight/obese status (�2, P < .001); over one-third of children with eli-
gible parents were themselves overweight/obese.

Discussion: In this nationally representative sample, parental BMI and child BMI categories were
positively correlated, as was parental eligibility for diabetes prevention programming and child BMI.
This highlights the potential of leveraging the national platform for adult diabetes prevention to reach
high-risk children through family-oriented programming. (J Am Board Fam Med 2019;32:596–600.)
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The prevalence of type 2 diabetes is increasing
among children in the United States,1,2 and there is
a pressing need to address lifestyle-related risk fac-
tors among high-risk children. Weight status is

perhaps the strongest modifiable risk factor for
diabetes development3; loss of weight among over-
weight and obese individuals can prevent or delay
type 2 diabetes development.4 Child obesity is also
a risk factor for multiple other comorbidities, in-
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cluding cardiovascular comorbidities such as hyper-
tension and dyslipidemia.5

Some studies have revealed a correlation be-
tween parental and child body mass index (BMI) or
obesity status.6 Evidence that this correlation has
strengthened over time indicates that shared ge-
netic predisposition and shared environmental risk
factors contribute to child-parental weight status
concordance.7 Clustering of such modifiable and
nonmodifiable risk factors in families highlights the
potential for multigenerational approaches to iden-
tify high-risk individuals and prevent disease via
evidence-based interventions.8

The national focus to identify and intervene on
the lifestyle of adults at high risk for type 2 diabetes
development, led by the Centers for Disease Con-
trol and Prevention’s National Diabetes Prevention
Program (National DPP), could provide a unique
platform to identify and intervene on children at
high risk for type 2 diabetes and other lifestyle-
associated conditions. Adults are eligible for the
National DPP’s lifestyle change program based on
meeting minimum BMI criteria and possessing ad-
ditional risk factors (prediabetes, history of gesta-
tional diabetes, or high risk assessment scores that
take into account factors such as family history).9

The program enables its adult participants to
achieve 5% weight loss and perform 150 minutes/
week of moderate intensity physical activity
through lifestyle change. The program does not
specifically intervene on the lifestyle-related be-
haviors of household members.

Children of adults eligible for the National DPP
lifestyle intervention may themselves be at high risk
for type 2 diabetes. To understand the potential reach
of family-oriented diabetes prevention programming,
we explored the correlation between parental eligibil-
ity for the National DPP program and child weight
status by using nationally representative data.

Methods
We used data from the 2016 and 2017 National
Health Interview Survey (NHIS), a nationally rep-
resentative, annual survey of the noninstitutional-
ized United States population.10 The survey col-
lects information ranging from sociodemographic
characteristics to medical conditions, in addition to
more in-depth information from 1 randomly se-
lected sample adult and sample child per house-
hold. BMI information is available for children

between the ages of 12 through 17, calculated based
on weight and height reported by a household
representative for the child. In 2016 and 2017,
Diabetes Primary Prevention Questions, including
those eliciting type 2 diabetes risk factors, were
asked of sample adults.

Our study population consisted of children 12
through 17 years of age whose father or mother was
selected as a sample adult (and therefore could be
linked with the child). The sample was further
restricted to children whose linked father or
mother did not have a self-reported diagnosis of
diabetes, was 18 years of age or older, and re-
sponded themselves (as opposed to having a proxy
respondent) to sample adult questions. We ex-
cluded parents with a self-reported diagnosis of
diabetes to focus on children with linked parents
who were potentially eligible for diabetes preven-
tion program participation. In the final sample, we
also excluded children for whom child or parent
BMI data were missing (in total 7.9% of children
meeting inclusion criteria: 5.9% without child BMI
data and 1.9% without parental BMI data).

Child BMI Categorization
We defined children as underweight/normal
weight, overweight, or obese based on Centers
for Disease Control and Prevention BMI-for-age
charts,11 using standard percentile cut-offs for
these categories (with overweight status defined
as 85th percentile to less than 95th percentile of
BMI-for-age, and obesity status defined as
greater than or equal to 95th percentile for age).
Child age in the NHIS is expressed in years,
whereas BMI-for-age is characterized by months;
we used BMI cut-offs for the largest number of
months corresponding to each year of age.

Parental Diabetes Prevention Program Eligibility
Parental diabetes prevention program eligibility
was determined based on program eligibility crite-
ria.9 Specifically, parents of 18 years and older who
did not have a self-reported diagnosis of diabete,
were considered eligible if they met (1) BMI crite-
ria (BMI, �25 kg/m2; or BMI, �23 kg/m2 if Asian)
and (2) had a self-reported diagnosis of prediabetes
or history of gestational diabetes. A limited per-
centage of group participants can meet eligibility
criteria by having high scores on risk assessments,
such as the American Diabetes Association Diabe-
tes Risk Test9 (in addition to meeting BMI crite-
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ria); we performed sensitivity analyses including
these parents as eligible adults.

Parental BMI Categorization
Parental BMI was categorized as underweight/nor-
mal weight (BMI, �25 kg/m2), overweight (BMI,
�25 kg/m2 and �30 kg/m2), and obese (BMI, �30
kg/m2).

Analyses
Descriptive statistics were used to characterize the
prevalence of overweight and obesity and parental
diabetes prevention program eligibility. Pearson’s
�2 analyses were used to explore differences in the
distribution of child weight status over parental
weight status and parental diabetes prevention pro-
gram eligibility. All analyses took into account the
NHIS’s complex survey design; sampling weights
were adjusted to reflect pooling of multiple years of
data, as per NHIS guidelines.10

Results
Table 1 shows characteristics of children and their
linked parents in the final sample (consisting of
3,905 unweighted or 13,633,334 weighted chil-
dren). Overall, 64.4% of children meeting age eli-
gibility criteria were linked to either a mother or
father for whom sample adult data were available;
of these children, ultimately 91.7% were included
in the final sample (did not have missing child or
parental BMI data). [Table 1]

A total of 13.9% of children were overweight,
and 11.9% were classified as obese. The majority of
parents were either overweight (35.3%) or obese
(32.8%). A total of 9.5% of parents in the sample
were likely eligible for diabetes prevention pro-
gramming. Parent and child BMI were found to be
correlated (Table 2; Pearson’s �2, P � .001), with
more than one-fifth of children with obese parents
being obese themselves, compared with only 5% of
children with normal/underweight parents. A cor-
relation between parental program eligibility and
child BMI status was also noted (Table 3; Pearson’s
�2, P � .001). Nearly 1 in 5 (19.8%) children with
a parent likely eligible for program participation
was obese (Tables 2 and 3). In sensitivity analyses in
which parental eligibility for diabetes prevention
programming was expanded to include those who
met alternate eligibility criteria (elevated BMI and

high American Diabetes Association Diabetes Risk
Test scores), we saw similar patterns.

Discussion
In a national sample of children ages 12 through 17
years whose parents did not report a history of dia-
betes, a higher parental BMI was correlated with
higher child BMI, and child overweight or obese
status was positively correlated with parental eligibil-
ity for the National DPP lifestyle change program.
These findings highlight the clustering of modifiable
risk factors for type 2 diabetes and other lifestyle-
related conditions, such as weight status, in families.

Family-level clustering of these factors, com-
bined with evidence to support parental engage-
ment as an essential component of childhood obe-
sity program effectiveness,12 have informed the
development of effective family-oriented obesity
and diabetes prevention interventions for chil-
dren.13–16 Rarely, however, have programs initially
designed for adults been considered a means to
reach high-risk children, either through spillover

Table 1. Characteristics of Children and Linked
Parents in the Analytic Sample*

Characteristic % (of N)

Gender
Male 49.9
Female 50.1

BMI category
Overweight (�85th percentile and �95th

percentile BMI-for-age)
13.9

Obese (�95th percentile BMI-for-age) 11.9
Parent gender

Male 38.4
Female 61.6

Parent BMI category
Overweight (BMI, �25 kg/m2 and �30

kg/m2)
35.3

Obese (BMI, �30 kg/m2) 32.8
Parent with prediabetes 7.9
Mothers with history of gestational diabetes† 9.7
Parent likely eligible for diabetes prevention

programming‡
9.5

*Children ages 12 through 17 without missing BMI data, linked
to parents who were sample adults, above the age of 18, and did
not report a history of diabetes and were not missing BMI data;
N � 13,633,334 weighted children and linked parents.
†N � 8,399,465 weighted female parents.
‡Based on meeting BMI criteria and having a diagnosis of
prediabetes or history of gestational diabetes.
BMI, body mass index.
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effects of adult-oriented programming or family-
oriented adaptations that intentionally address
child health behaviors. There is, however, emerg-
ing and encouraging evidence to suggest that ad-
aptations of the National DPP intervention that
also address child health behaviors may be effective
in improving children’s weight trajectories.15

In this analysis, we were able to explore the
relationship between only 1 parent and 1 child who
were selected as sample household members. We
do not have similar information for other parents
or other children, in particular younger children, in
the household. This may underestimate the per-
centage of children with parents eligible for diabe-
tes prevention programming and could also impact
evaluation of the correlation between parental and
child BMI status, as the correlation between paren-

tal BMI and child weight may vary with age.17,18

The use of self-reported (or proxy-reported in the
case of children) weight and height data is also a
limitation; self-reported data may lead to incorrect
categorization of those particularly at extremes of
BMI values, and studies suggest that parents often
underestimate their child’s weight status over-
all.19,20 In addition, BMI-for-age percentiles for
children were determined based on age in years,
not months, due to data limitations; we did assign
percentiles based on the largest number of
months corresponding to year of age as a more
conservative definition of overweight or obesity.
Another limitation in the evaluation of diabetes
prevention program eligibility is the relatively low
awareness of individuals with prediabetes; data sug-
gests only 1 in 10 adults with prediabetes are aware

Table 2. Distribution of Child BMI by Parental BMI Categories*

Child BMI Category

Parental BMI Category

P Value†
Under/Normal

Weight Overweight Obese
(BMI, �25

kg/m2)
(BMI, �25 kg/m2 and

�30 kg/m2) (BMI, �30 kg/m2)

N � 1,220‡ N � 1,384§ N � 1,301�

Under/normal weight, % (BMI-for-age
�85th percentile)

86.0 75.8 60.7 �.01

Overweight, % (BMI-for-age �85th and
�95th percentile)

8.7 14.9 18.0

Obese, % (BMI-for-age �95th percentile) 5.3 9.3 21.2

*% represents column distribution.
†From Pearson’s �2 analysis.
‡Inweighted N, representing 4,346,690 weighted individuals.
§Unweighted N, representing 4,815,587 weighted individuals.
�§

Unweighted N, representing 4,471,058 weighted individuals.
BMI, body mass index.

Table 3. Distribution of Child BMI Categories by Likely Parental Diabetes Prevention Program Eligibility*

Child BMI Category

Parent Eligible Parent Ineligible

P Value§N � 356† N � 3,532‡

Under/normal weight, % (BMI-for-age
�85th percentile)

65.6 75.2 �0.01

Overweight, % (BMI-for-age �85th and
�95th percentile)

14.6 13.8

Obese, % (BMI-for-age �95th percentile) 19.8 11.0

*Eligibility determined by parental weight status and self-report of history of prediabetes or gestational diabetes; % represents column
distribution.
†Unweighted N, representing 1,297,367 weighted individuals.
‡Unweighted N, representing 12,262,169 weighted individuals.
§From Pearson’s �2 analysis.
BMI, body mass index.
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of their status.21 We did perform sensitivity analy-
ses, including those with high diabetes risk scores,
which revealed similar patterns.

We found that nearly 1 in 3 linked parents who
were likely eligible for diabetes prevention program-
ming had at least 1 child who was overweight or
obese. This highlights the potential of family-ori-
ented adaptations of programs targeting high-risk
adults, such as the National DPP lifestyle interven-
tion, to address risk factors among high-risk children.
Family-oriented programming may also have a
greater impact on both adults and children than in-
dividual-focused interventions and should be consid-
ered as 1 approach to reduce type 2 diabetes risk at
the population level.

We had submitted this work as an abstract to the Society of
General Internal Medicine’s annual meeting (May 8–11, 2019),
prior to acceptance of this manuscript to JABFM.

To see this article online, please go to: http://jabfm.org/content/
32/4/596.full.
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