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 Abstract 
  Objective . To determine if adolescent obesity is associated with parenting characterized by lower sensitivity and lower 
monitoring of adolescent activities.  Methods . We used data from 744 adolescents in the National Institute of Child Health 
and Human Development Study of Early Child Care and Youth Development. Height and weight were measured at age 
15 ½  years and obesity defi ned as body mass index  �  95th percentile for age and sex. Maternal and paternal sensitivity were 
assessed by direct observation of a parent-adolescent interaction task. Maternal and paternal monitoring were assessed by 
parent report. Lower sensitivity and lower monitoring were each defi ned as the lowest quartiles. Two separate multivariate 
logistic regression models were created to evaluate, individually for mothers and fathers, associations of sensitivity and 
monitoring with adolescent obesity, controlling for adolescent sex and race, family income-to-needs ratio, and parental obes-
ity.  Results . Fourteen percent of the adolescents were obese. Lower sensitivity was associated with adolescent obesity in the 
maternal parenting model (adjusted odds ratio [AOR] 2.36, 95% confi dence interval [CI] 1.44 – 3.86,  n   �  709), but not 
paternal parenting model (AOR  �  0.79, 95% CI 0.38 – 1.63,  n   �  460). Neither maternal nor paternal monitoring was asso-
ciated with adolescent obesity (AOR  �  1.03, 95% CI 0.63 – 1.68; AOR  �  1.07, 95% CI 0.52 – 2.22, respectively).  Conclusion . 
Lower maternal sensitivity, measured by direct observation of parent-adolescent interactions, was associated with adolescent 
obesity. Efforts to prevent and treat childhood obesity, both at the practitioner level and the community level, may be 
enhanced by educating parents that their reactions to their children ’ s behaviors may have consequences related to obesity.  
  Keywords:   Adolescent  ,   father  ,   mother  ,   obesity  ,   parenting   
Abbreviations: NICHD SECCYD, National Institute of Child Health and Human Development Study of Early Child Care and 
Youth Development; ITNR, income-to-needs ratio 
            Introduction 

 The epidemic of childhood obesity has been well 
documented, with the Centers for Disease Control 
reporting that 18.1% of US adolescents are obese 
(1). Understanding potentially modifi able factors is 
imperative to develop successful prevention and 
intervention programs for childhood obesity. 

 Experts have long recognized the importance 
of parenting in relation to childhood obesity (2 – 5). 
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Several recent studies have identifi ed specifi c parent-
ing styles, operationalized on dimensions of parental 
sen sitivity and expectations of child self-control, 
as asso ciated with childhood obesity (6 – 11). In gen-
eral, authoritative parenting style (high sensitivity 
and high demands for self-control) has been associ-
ated with a lower prevalence of childhood obesity 
when compared to permissive (high sensitivity and 
low demands for self-control), authoritarian (low 
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sensitivity and high demands for self-control), 
and neglectful (low sensitivity and low demands for 
self-control) parenting styles. 

 Rhee et al., using the National Institute of Child 
Health and Human Development Study of Early 
Child Care and Youth Development (NICHD SEC-
CYD), found that low maternal sensitivity, measured 
by direct observation of mother-child interactions, 
was associated with increased odds of childhood obe-
sity in fi rst grade (8). They also found that mothers 
with an authoritative parenting style were less likely 
to have obese children compared to mothers with 
other parenting styles. Some subsequent studies con-
fi rmed this association between parenting style and 
childhood obesity (6,9 – 12), while other studies failed 
to fi nd this association (13,14). These mixed fi ndings 
may, in part, refl ect the varying methods that were 
used to measure parenting style. To date, the study 
by Rhee et al. is the only study to use direct observa-
tion of parent-child interactions to operationalize 
parenting style. 

 While many studies of parenting style and child-
hood obesity have focused on young children (8,12 –
 14) or may have included adolescents as part of their 
sample (9), few have focused on adolescents. The 
dearth of research with adolescent samples is par-
ticularly important given that the likelihood of obe-
sity continuing into adulthood increases in adolescence 
(15,16) and many of the health risks related to obe-
sity emerge in adolescence (17,18). In addition, par-
enting behaviors, in general, are less strongly 
associated with outcomes as children grow older and 
parent-child relationships become increasingly com-
plex (19). Therefore, fi ndings in younger cohorts 
may not be applicable to adolescents. Just three 
recent studies have focused exclusively on adoles-
cents, with two of the studies coming from the same 
data source (10,11). In the fi rst study, Kim et al., 
using survey data from 106 adolescents, found that 
maternal, but not paternal, authoritative parenting 
style was associated with lower adolescent body mass 
index (BMI) (10). In the second two studies using 
data from Project EAT (Eating Among Teens), Berge 
et al. reported survey data from 4,746 adolescents 
cross-sectionally (6) as well as follow-up survey data 
from 2516 of these adolescents 5 years later (11). 
They found in both studies that maternal, but not 
paternal authoritative parenting style was associated 
with lower adolescent BMI. These studies used ado-
lescent report survey data to inform our understand-
ing of how parenting style is implicated in obesity 
during adolescence. The use of standardized observed 
measures for parenting style during adolescence 
may provide confi rmation and further insights into 
the relationship between adolescent obesity and 
parenting style. 
 Paternal parenting style has not been routinely 
included in studies regarding childhood obesity. As 
mentioned above, Kim et al. and Berge et al. both 
found that paternal parenting style was not indepen-
dently associated with adolescent obesity. In contrast, 
Wake et al. (12), using parent survey data of 3040 
Australian children ages 4 – 5 years, found that per-
missive and neglectful paternal parenting styles were 
associated with increased odds of childhood over-
weight and obesity. As such, the relationship between 
paternal parenting and obesity risk may be moder-
ated by demographic factors or source of parenting-
style data. Specifi cally, the association identifi ed by 
Wake et al. was in a cohort that was signifi cantly 
younger, as compared to the cohort in Berge et al. 
The Wake et al. cohort was also Australian compared 
to Berge ’ s racially diverse US cohort. The role of 
fathers may differ across these demographics. In 
addition, parenting style in Wake et al. was based 
on parent self-report, while parenting style in Berge 
et al. was based on adolescent report. Further 
investigation of paternal parenting style in associa-
tion with childhood obesity risk using an adoles-
cent cohort in which parenting style is measured 
using objective observation may help to clarify how 
paternal parenting is implicated in obesity during 
adolescence. 

 It may also be useful to go beyond the traditional 
classifi cation of parenting style used in studies with 
younger children. Parental monitoring has received 
increased attention in studies of adolescent well 
being and has been associated with improved adoles-
cent health behaviors, such as less substance use and 
fewer sexual risk behaviors (20 – 22). However, only 
one study has examined parental monitoring in an 
exclusively adolescent sample related to obesity (23). 
Lee et al. found that obese adolescents with less 
parental monitoring (not having a curfew set by their 
parents) were at increased risk of remaining obese as 
they transitioned into adulthood (23). Given the fun-
damental transition to increased autonomy in par-
ent-child relationships during adolescence, use of 
parental monitoring as a dimension of parenting 
style, instead of demands for self-control, may be 
more relevant for adolescent obesity. 

 Further understanding of the association between 
parenting style and adolescent obesity could inform 
the development of more effective prevention and 
intervention programs. Our study had three hypoth-
eses: (i) The association between lower sensitivity and 
childhood obesity, identifi ed by Rhee et al., will persist 
in the same NICHD SECCYD cohort during adoles-
cence; (ii) less parental monitoring will be associated 
with adolescent obesity; and (iii) in this primarily 
middle-income US cohort, these associations will be 
true for both maternal and paternal parenting.   
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 Methods 

 We used data from the NICHD SECCYD, a longi-
tudinal cohort which began at the time of the child ’ s 
birth in 1991 with the enrollment of 1364 families 
at 10 sites across the United States. Details of 
study design and recruitment procedures are avail-
able at https://secc.rti.org (24). The study was 
approved by the institutional review boards of all 
relevant institutions.   

 Measures  

 Dependent variable 

 Height and weight were measured at age 15 ½  years 
using a standardized protocol (25). BMI was calcu-
lated and percentiles derived from the US Centers 
for Disease Control growth curves (26). Obesity 
was defi ned as a BMI  �  95th percentile for age and 
sex.   

 Independent variables 

 Maternal and paternal sensitivity were assessed by a 
standardized videotaped interaction task, developed 
for this study, and conducted in the adolescent ’ s 
home at age 15 years. The interaction task was based 
on work by Allen et al. (27) and consisted of an 
8-minute timed discussion between the adolescent 
and the mother or father regarding one or more 
(typically two) areas of confl ict. Adolescents were 
shown a list of possible topics (e.g., homework, 
chores, or use of free time) and asked to select two 
main topics of disagreement with their mother or 
father. Adolescents could choose the same topics for 
discussion with each parent or could choose different 
topics for their mother and father. Adolescents dis-
cussed the topics separately with mothers or fathers 
after other family members and members of the 
research team left the room. In households with a 
mother and father, interaction tasks were done on 
the same day, with the mother interaction task always 
done fi rst. 

 Coding for maternal and paternal sensitivity was 
based on coding systems used for interaction tasks 
conducted during earlier waves of the NICHD SEC-
CYD, as well as the Autonomy and Relatedness Cod-
ing System and the Supportiveness Behavior Task 
Coding System (28). Mothers and fathers were rated 
by trained and reliable coders on a 7-point scale from 
 “ very low ”  to  “ very high ”  in six different subscales: 
Validation, engagement, inhibiting relatedness, hos-
tility, respect for autonomy, and warmth. Scores for 
inhibiting relatedness and hostility were reverse 
coded. Cronbach ’ s alpha for these six subscales was 
0.81 for mothers and 0.79 for fathers (29). Subscale 
scores were summed to create a composite sensitivity 
score with a potential range of 6 – 42, with higher 
scores refl ecting greater observed sensitivity. We 
sought to create a dichotomous score for sensitivity. 
Given the characteristics of this sample, in which 
most parents were relatively sensitive, we sought to 
differentiate parents who were lower in sensitivity. We 
therefore dichotomized sensitivity scores such that 
the lowest quartile was considered  “ lower sensitivity ”  
(9 – 28 for mothers and 10 – 29 for fathers), and the 
higher three quartiles  “ higher sensitivity ”  (29 – 42 for 
mothers and 30 – 42 for fathers). 

 Parental monitoring was assessed by an 11-item 
questionnaire that was developed for the NICHD 
SECCYD and administered separately to mothers 
and fathers (29). The questionnaire focused primar-
ily on parental knowledge of adolescent activities 
with some questions on parental supervision of activ-
ities (21). Parents responded on a 4-point Likert 
scale to each item (see Appendix A). Cronbach ’ s alpha 
was 0.77 for maternal monitoring and 0.84 for pater-
nal monitoring (29). An average monitoring score 
across the 11 items was calculated with a range of 
1 – 4, with higher scores refl ecting higher monitoring. 
As was done with the sensitivity scores, we dichoto-
mized monitoring scores such that the lowest quartile 
was considered  “ lower monitoring ”  (2.09 – 3.36 for 
mothers and 1.30 – 3.09 for fathers), and the higher 
three quartiles  “ higher monitoring ”  (3.40 – 4.00 for 
mothers and 3.18 – 4.00 for fathers).   

 Covariates 

 We included parental obesity as a covariate given its 
strong association with childhood obesity (16). When 
the children were 15 years old, mothers reported 
height and weight for themselves and the adoles-
cent ’ s biological father. BMI was calculated and obe-
sity defi ned as BMI  �  30. We had a signifi cant 
amount of missing data for parental BMI (9% for 
mothers and 32% for fathers). We created variables 
for maternal and paternal obesity in the categories of 
obese, not obese, and obesity status unknown. This 
allowed us to include maternal and paternal BMI 
information if available in all analyses without sub-
stantially limiting our sample size for missing data. 
We included household income-to-needs ratio 
(ITNR; total household income divided by the 
household income of a family of the same size at the 
federal poverty line) as a continuous variable, because 
lower household income has been associated with a 
higher prevalence of adolescent obesity (30). We 
included adolescent sex and race/ethnicity as covariates 
due to their interactive associations with adolescent 
obesity (31).   
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 Statistical analyses 

 Of 1364 children enrolled at birth, 844 had height 
and weight measured at 15 ½  years. Of these, 744 
had data for maternal or paternal parenting mea-
sures and all covariates (Table I). 709 adolescents 
had complete data for maternal sensitivity and 
monitoring with other covariates. 460 had complete 
data for paternal sensitivity and monitoring with 
other covariates. Those without complete maternal 
data were more likely to be non-white and to have 
a lower ITNR. Those without complete paternal 
data were more likely to be obese, non-white, and 
have a lower ITNR. Those without complete data 
did not differ regarding measures of parental sensi-
tivity and monitoring. 

 We used multivariate logistic regression to evalu-
ate associations of maternal and paternal sensitivity 
and monitoring with adolescent obesity. We created 
two separate models, one using maternal parenting 
measures ( n   �  709 per above) and the other using 
paternal parenting measures ( n   �  460 per above). 
Each model was adjusted for the covariates maternal 
and paternal obesity, family ITNR, and adolescent 
race and sex. In each of these models (maternal and 
paternal), we tested for interactions between parental 
sensitivity and monitoring, parental sensitivity and 
child sex, and parental monitoring and child sex. All 
analyses were performed with SAS 9.2.    

 Results 

 Characteristics of the sample by adolescent obesity 
status are shown in Table I. Of the 744 adolescents 
in our sample, 49.9% were female, 82.0% were white, 
and 14.4% were obese. The average household ITNR 
for the sample was 5.2 refl ecting a largely middle to 
upper income sample. A total of 25.3% of adolescents 
had an obese mother and 18.4% had an obese father. 
Obese, compared to non-obese adolescents, were 
more likely to live in a household with a lower ITNR, 
  Table I. Sample characteristics by adolescent obesity status ( n   �  744).  

Total sample,  n  (%)
Adolescent obese 
at 15 yr,  n  (%)

Adolescent not obese 
at 15 yr,  n  (%)  p -value

Adolescent sex 
Male 
Female

373 (50.13)
371 (49.87)

60 (56.07)
47 (43.93)

313 (49.14)
324 (50.86)

0.184

Adolescent race 
White 
Not white

610 (81.99)
134 (18.01)

81 (75.70)
26 (24.30)

529 (83.05)
108 (16.95)

0.067

Maternal obesity, BMI  �  30 
Mother obese 
Mother not obese 
Mother obesity status unknown

188 (25.27)
511 (68.68)
45 (6.05)

62 (57.94)
42 (39.25)
3 (2.80)

126 (19.78)
469 (73.63)
42 (6.59)

  � 0.001

Paternal, BMI  �  30 
Father obese 
Father not obese 
Father obesity status unknown

137 (18.41)
392 (52.69)
215 (28.90)

28 (26.17)
34 (31.78)
45 (42.06)

109 (17.11)
358 (56.20)
170 (26.69)

  � 0.001

Household income-to-needs ratio, mean (SD) 5.22 (5.78) 3.01 (2.45) 5.60 (6.08)   � 0.001
Table II. Maternal and paternal parenting measures by adolescent obesity status.

Total sample
Adolescent 

obese at 15 yr
Adolescent not 
obese at 15 yr p-value

Maternal sensitivity (n � 709)∗ 
Lower: � 25th percentile 
Higher: � 25th percentile

164 (23.13) 
545 (76.87)

41 (39.05)
64 (60.95)

123 (20.36)
481 (79.64)

 
�0.0001

Maternal monitoring (n � 709)∗ 
Lower: � 25th percentile 
Higher: � 25th percentile

203 (28.63)
506 (71.37)

35 (33.33)
70 (66.67)

168 (27.81)
436 (72.19)

0.248

Paternal sensitivity (n � 460)† 
Lower: � 25th percentile 
Higher: � 25th percentile

121 (26.30)
339 (73.70)

13 (24.53)
40 (75.47)

108 (26.54)
229 (73.46)

0.755

Paternal monitoring (n � 460)† 
Lower: � 25th percentile 
Higher: � 25th percentile

113 (24.57)
347 (75.43)

13 (24.23)
40 (75.47)

100 (24.57)
307 (75.43)

0.995

*n � 709 with complete maternal data; †n � 460 with complete paternal data.
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to have an obese mother, and to have obese father 
(Table I). 

 Maternal and paternal parenting measures are 
shown by adolescent obesity status in Table II. Obese, 
compared to non-obese adolescents, were more likely 
to have mothers with lower sensitivity. There were no 
differences in paternal sensitivity or maternal and 
paternal monitoring by adolescent obesity in unad-
justed analyses. 

 The adjusted models for maternal sensitivity and 
monitoring predicting adolescent obesity and pater-
nal sensitivity and monitoring predicting adolescent 
obesity are shown in Table III. Lower maternal sen-
sitivity, but not lower maternal monitoring, was inde-
pendently associated with increased risk of adolescent 
obesity. Neither lower paternal sensitivity nor lower 
paternal monitoring was independently associated 
with adolescent obesity. Within each (maternal and 
paternal) model, there were also no signifi cant inter-
actions between sensitivity and monitoring (maternal 
sensitivity  �  maternal monitoring,  p   �  0.75; paternal 
sensitivity  �  paternal monitoring,  p   �  0.52), sensi-
tivity and child sex (maternal sensitivity  �  child sex, 
 p   �  0.63; paternal sensitivity  �  child sex,  p   �  0.28), 
or monitoring and child sex (maternal monitor-
ing  �  child sex,  p   �  0.75; paternal monitoring  �  child 
sex,  p   �  0.67). 

 Finally, in a combined model including both 
maternal and paternal parenting measures ( n   �  425), 
we found that the relationship between maternal sen-
sitivity and adolescent obesity persisted, though did 
not reach statistical signifi cance in this smaller sam-
ple (Table III). Paternal sensitivity and maternal and 
paternal monitoring, again, were not associated with 
adolescent obesity. However, maternal obesity and 
adolescent male sex were associated with adolescent 
obesity.   
 Discussion and conclusion 

 To our knowledge, this is the fi rst study to use direct 
observation of parent-adolescent interactions to 
evaluate associations between the parenting styles 
of mothers and fathers and adolescent obesity. We 
found that lower maternal sensitivity was indepen-
dently associated with adolescent obesity. These 
results from the adolescent wave of the NICHD 
SECCYD are consistent with Rhee et al. ’ s fi ndings 
regarding maternal sensitivity and childhood obesity 
in the same NICHD SECCYD cohort at a younger 
age (8). In addition, this study supports fi ndings 
reported by Berge et al. and Kim et al. (6,10,11) 
that lower maternal, but not paternal, sensitivity is 
associated with adolescent obesity, by using direct 
observation of the mother-adolescent interactions. 

 The association between parenting style and 
childhood obesity may be explained, in part, by dys-
regulation of eating habits in children (2,8). Lower 
sensitivity has been associated with pressuring chil-
dren to eat (32), increased adolescent intake of sugar 
sweetened beverages (33), and lower adolescent fruit 
intake (34). Lower maternal sensitivity has also been 
associated with decreased physical activity and 
increased sedentary behavior in adolescents (34), as 
well as decreased ability of children to regulate their 
response to negative experiences (35). Given emerg-
ing data associating obesity with adverse life stresses 
(36), lower maternal sensitivity may leave adolescents 
particularly vulnerable to many of the transitions and 
increased life stresses characteristic of adolescence. 
Finally, lower maternal sensitivity may, in and of 
itself, be a chronic stressor for children and adoles-
cents that impacts metabolism and appetite regulation 
through the hypothalamic-pituitary-adrenal axis (37). 
More research is needed to further examine possible 
Table III. Adjusted Odds Ratios (AOR) of adolescent obesity by maternal and paternal parenting predictors.

Adjusted odds of 
adolescent obesity by 
maternal parenting 
predictors, n = 709

Adjusted odds of adolescent 
obesity by paternal 

parenting predictors, 
n = 460

Adjusted odds of adolescent 
obesity by maternal and 

paternal parenting 
predictors, n = 460

AOR (95% CI) AOR (95% CI) AOR (95% CI)
Lower maternal sensitivitya 2.36 (1.44–3.86) — 2.06 (0.99–4.28)
Lower maternal monitoringb 1.03 (0.63–1.68) — 0.67 (0.31–1.45)
Lower paternal sensitivitya — 0.79 (0.38–1.63) 0.65 (0.30–1.40)
Lower paternal monitoringb — 1.07 (0.52–2.22) 1.10 (0.51–2.34)
Adolescent malec 1.45 (0.91–2.29) 2.27 (1.18–4.37) 2.30 (1.17–4.49)
Adolescent Race/Ethnicity non-whited 1.21 (0.68–2.18) 0.80 (0.33–1.95) 0.77 (0.30–1.94)
Household income-to-needs ratio 0.86 (0.77–0.95) 0.87 (0.77–0.99) 0.88 (0.77–1.00)
Mother obesee 
Mother obesity status Unknowne

4.46 (2.79–7.15)
0.45 (0.10–2.07)

5.11 (2.61–10.0)
0.56 (0.12–2.61)

5.17 (2.60–10.3)
0.75 (0.13–4.47)

Father obesef 
Father obesity status Unknownf

2.03 (1.11–3.69)
2.02 (1.17–3.50)

2.10 (1.08–4.08)
3.04 (0.75–12.3)

1.96 (0.99–3.88)
2.63 (0.59–11.8)

aReference is higher sensitivity; bReference is higher monitoring; cReference is adolescent female; dReference is white race/ethnicity; 
eReference is mother not obese; fReference is father not obese.
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mechanisms of this association and its continued 
presence in adolescence. 

 We did not fi nd associations between paternal 
sensitivity and adolescent obesity in bivariate or mul-
tivariate analyses. This is consistent with the fi ndings 
of Berge et al. and Kim et al. (6,10,11), but supports 
the fi ndings by direct observation of parenting style 
in a large sample that is relatively middle-income, in 
whom one might have predicted a more integral role 
of fathers in parenting. Though the fi ndings suggest 
that maternal sensitivity is more strongly implicated 
in adolescent obesity than paternal sensitivity, the 
results must be interpreted with caution. For exam-
ple, there may be other aspects of the behavior of 
fathers that are relevant to adolescent obesity and 
were not examined. For example, Berge et al. reported 
that adolescent girls in their sample had higher BMI 
if their fathers did not model or encourage healthy 
eating and physical activity (6). In addition, all of the 
fathers in our sample were required to actively engage 
in the study and, therefore, may be different than 
fathers in the general population. As such, though 
our study indicates that lower sensitivity within this 
group of relatively engaged fathers did not predict 
adolescent obesity, the possibility remains that the 
lower sensitivity among less engaged fathers might 
be predictive of adolescent obesity. Finally, given that 
fathers are playing an increasing caretaking role in 
many families (38), further evaluation of paternal 
parenting style and adolescent obesity may be needed 
in the future. 

 Contrary to our hypothesis, we did not fi nd any 
associations between maternal or paternal monitor-
ing of adolescent activities and adolescent obesity. 
In part, this may be due to our measure of parental 
monitoring largely refl ecting parental knowledge of 
adolescent activities, as opposed to parental monitor-
ing defi ned by actually having and enforcing rules 
around the adolescent ’ s activities. Parental knowl-
edge of adolescent activity alone has been critiqued 
as an inadequate measure of parental monitoring 
(39). Indeed, in a study of children aged 8 – 16, Zeller 
et al. found that obese children were less likely to 
have parents who established rules and consistently 
enforced them (9). Finally, parental monitoring mea-
sures may need to be focused specifi cally on factors 
related to eating behaviors and actual food consump-
tion to impact child and adolescent obesity. 

 Our study had several limitations. First, we used a 
cross-sectional design and, therefore, are limited in 
our ability to infer causality. We hypothesize that lower 
maternal sensitivity may contribute to adolescent obe-
sity; however, it is also possible that some mothers 
treat obese adolescents with less sensitivity. Second, 
the sample size in our paternal model and combined 
model may have limited our ability to detect potential 
differences. Finally, because the study was obser-
vational, we cannot exclude the possibility of the 
associations being due to unmeasured confounding 
variables. 

 In conclusion, lower maternal sensitivity, mea-
sured by direct observation of parent-adolescent 
interactions, was associated with adolescent obesity. 
Future research is needed to understand possible 
mechanisms for this association. Pediatric providers 
should recognize the role of sensitive parenting as 
potentially protective against childhood obesity, not 
only for young children, but also for adolescents. 
Efforts to prevent and treat childhood obesity, both 
at the practitioner level and the community level, 
may be enhanced by educating parents that their 
reactions to their children ’ s behaviors may have 
consequences related to obesity.   
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