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Abstract

Objectives: Mothers play a pivotal role in adolescent development, but do the impacts of biological and non-biological mothers differ? Using two different model
specifications, this study evaluates the correlation between biological/non-biological mothers and body mass index (BMI) growth and tests for changes in these
correlations as adolescents age into young adults. Growth trajectory estimation projects growth differences among respondents with/without a biological mother.

Methods: Using 15 years of longitudinal data, analysis explores the correlation between maternal status and BMI growth with both simple and generalized models.
The sample is then divided into adolescents and young adults and re-estimated to explore differences in the two groups. Finally, projected BMI trajectories test for
variation in BMI growth for respondents with/without a biological mother.

Results: Results suggest that race/ethnicity and age are highly correlated with BMI. Maternal and respondent are directly, but not proportionally related. The impact
of non-biological mothers is much smaller than that biological mothers particularly at older ages. BMI trajectories reveal distinctly different growth for males and
females and their maternal relationship.

Conclusion: Analysis suggests large racial/ethnic and gender differences in BMI growth. Maternal BMI is highly correlated with adolescents’ BMI growth irrespective
of the mothers’biological status, but the strength of the relationship varies by age and model specification. The presence of a biological mother in the household shapes

the BMI trajectory differently for males and females.

Introduction

During adolescence and young adulthood, important health and
social problems either begin or peak. Research shows that weight trends
established in adolescence perpetuate throughout life. By examining
and identifying the primary correlates of high weight in adolescence,
the ability to treat and prevent weight-related health maladies as adults
increases.

Using 15 years of panel data from the National Longitudinal Survey
of Youth 1997 (NLSY97), this study assesses the genetic, environmental
and household correlates of body mass index (BMI). Analysis focuses
on the impact of maternal BMI on youth BMI growth as they age
into young adults questioning the relative influence of the biological
and non-biological mothers. Two different model specifications—
an ordinary least squares (OLS) dummy variable and disaggregated
generalized linear model (GLM)—evaluate the influence of maternal,
environmental, demographic and household factors on BMI. Growth
trajectories show the differential developmental pattern of respondents
with biological and non-biological mothers.

This paper begins by discussing what is known about BMI and
BMI growth in Section 1. Section 2 describes the data, methodology
and estimation strategy. Section 3 presents the empirical and Section
4 discusses implications. In Section 5, major conclusions and areas for
future research are discussed.

Evidence from related literature

BMI growth varies by genetic and environmental characteristics
with studies showing significant heterogeneity [1]. Rates vary by racial/
ethnic group both before and after achievement of full growth [2].
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Freedman, et al [3] concluded that black youth experience higher BMI
growth, but Markowitz and Cosminsky [4] found the highest rates
among Hispanics [5]. Ethnic and racial effects can manifest through
environmental characteristics. Neighborhoods perceived to be unsafe
lead to restrictions on children’s outdoor activities thus steepening the
trajectories [6]. High BMI has been associated with major technological,
life style, eating and activity characteristics [7-9].

Research exploring the impacts of parental behavior on adolescent
weight found extensive variation by educational level and employment
status'?[7,10-15]. Exposure to maternal overweight increases adolescent
obesity rates as did low education and certain demographics [10].

Results summary

Results show that age, race/ethnicity and maternal BMI
significantly impact BMI growth. Hispanic and black males and
females, respectively, have significantly higher BMI growth than other
groups (consistent with Kline and Tobias) [2]. Maternal BMI has a
large, positive correlation with adolescent BMI growth, also seen by
Classen and Hokayem [10], but the relationship is smaller for non-
biological mothers than that biological mothers. Females without
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a biological mother and males with a biological mother have higher
projected growth—supported by literature citing different parental
relationships for males and females and varying parental interactions
by the sex of the child and parent [16,17].

Maternal education is used in this study as a proxy for income
rather than employment status.

Sources also cite poor dietary habits, nutrition label use and health
production.

Methods

Empirical models

BMI growth is analyzed using an OLS dummy variable regression,
a generalized linear model and a multi-level growth estimation. The
OLS model uses independent variable controls for demographic and
environmental characteristics and distinguishes biological and non-
biological mothers using a dummy variable equaling one for non-
biological mothers and zero otherwise. This dummy variable is also
interacted with the log of mother’s BMI variable as seen in Equation 1.

(Aln BMI;)*100 = (In BMI,, —In BMI, ) *100
=a,+ B InBMI,_ + B,Age,_ + B Age, , *In BMI,,_ + B,South,_,

it-1

+B;Northeast,

it-1

+ B Urban, | + B,Householdsize, ,
+p; Inincome / poverty Ratio,_, + B,Mothers education Lessthan HS,,,,

+ B, Mother Education HS,,,,, + S, inMother'sBMI ,,,

11997
+,,NonBiologicalMother, o, + B, In Mother'sBMI ,,,
*NonBiologicalMother,, + B, X, | + 1,

BMI, and BMI, , represent BMI in the current year (¢) and the
previous year (t-1) for individual i. ABMI; = InBMI;, — InBMI, ._, is
the rate of BMI change while 4ge;, _, is age in the previous period. They
are interacted, Age;_, = InBMI;._,, to account for time related growth
effects of BMI. Finally, y, is the error term. Equation 1 is estimated
separately for males and females then it is re-estimate dividing males
and females into two age groups—12-20 and 21-32.

The GLM (Equality 2) fits the longitudinal panel by accounting
for repeated measures with time dependency. By specifying an initial
working correlation structure, GLM iteratively re-fits the residuals with
maximum likelihood. Biological and non-biological relationships are
analyzed separately then re-estimated separately for adolescents and
adults. (Equation 2).

(Aln BMI,)*100 = (In BMI —In BMI,, ,)*100
=a;,+p InBMI,  + pB,Age,  + B Age,  *In BMI,,_ + B,South,_,
+pB;Northeast,_, + BUrban,_, + B,Household size,_,

+BIncome | poverty Ratio, | + B,Mothers Education Lessthan HS, ,

+B Mother Education HS,y,; + 5, In Mothers'sBMI, o, + 11,

Finally, Multi-level change models estimate the BMI growth
trajectories for black, white and Hispanic males and females with
biological and non-biological.

Data

Data for both models comes from the first 15 rounds of the
NLSY97—a longitudinal panel that follows a sample of 8,984 American
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youth—from 1997 to 2011. After 2011, the survey became biennial.
While, 2013 and 2015 are available, the sample focuses only on those
consecutive survey years.

BMI

BMI is calculated from self-reported height and weight in each
consecutive survey year. BMI is highly correlated with body fat and
can be used to classify individuals into weight categories [18]. Among
adults, BMI is a satisfactory measure of body fat when compared to other
measures of body fatness particularly accurate when measurements are
compared to values of similar race/ethnicity (ie, skin-fold tests)* [3].
Among adolescents, however, the Centers for Disease Control (CDC)
recommends interpreting child and adolescent BMI as percentiles
representing where BMI falls in a distribution of other adolescents of
similar sex and age®. For example, a 10-year-old boy who is 56 inches
tall and weighs 102 pounds would have a BMI of 22.9 kg/m?, placing
him in the 95th BMI percentile—obese.

Prior to age 20, normal or healthy weight is defined as a BMI
between the 5th and 85th percentile, while later in life BMI is interpreted
as a value using standard weight status categories. The adult categories
are the same for men and women of all ages and correspond to the
adolescent percentiles (Table 1).

Sample

Figure 1 shows average BMI for white, black, and Hispanic males
and females. BMI increases over the panel. As expected, increases are
steeper at young ages due biological growth and maturity and the
slope decreases with age, but BMI continues to increase—likely due
to increases in body weight unrelated to skeletal or muscular growth.
Figure 2 shows that Hispanic males and black females shower steeper
BMI growth than other groups and they continue to have the highest
BMI in all panel years [Figures 1 and 2].

To calculate BMI, respondents need a height and weight value. To
maintain a panel balance, respondents without a BMI in each year were
removed. Remaining data was cleaned using a series of flags to indicate
errant, inconsistent or illogical height and weight values. If height was
missing, it was imputed from nearby observations whenever possible®.
Summing the flags and removing errant values, left 4,205 respondents
with a distribution similar to the original (Table 1). Minimum BMI
is 12.5—underweight—and maximum BMI value is 55—overweight
or obese (Table 2). Average BMI is 25 and 26 for men and women
respectively while BMI growth averages between 0.7 and 0.1 annually
[Tables 1 and 2].

Racial and ethnic differentials are reduced but not eliminated.

*CDC Data Tables for BMI by Age Charts,http://www.cdc.gov/
growthcharts/html_charts/bmiagerev.htm.

*Since full height is likely achieved early in the sample for most
respondents, imputations would not likely bias data.

Covariates

Age is age in the prevailing survey year measured in months.
Respondents range in age from 146 to 204 (12 to 17 years) in the
first year of the survey and 300 to 387 (25 to 32 years) in 2011. BMI
increases with both natural growth with age and weight gain; however,
rates differ by race and gender [19]. Household size quantifies the
number of household members with an average of 3.5. Household
characteristics have been shown to influence BMI through food
availability, expenditure and behavior [20]. Participation in food
programs, nutrient intake and income also vary by household [21].
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Table 1. Sample Distribution Before and After Data Cleaning.

NLSY97: Number of Respondents in each Subgroup Before and After Cleaning
Subgroup N Percent Cum Frequency Cum Percent
Pre-Cleaning
Total 8,984 100 8,984 100
Missing 83 1 83 0.92
Black Female 1,166 13 1,249 13.9
Black Male 1,169 13 2,418 2691
Hispanic Female 924 10 3,342 372
Hispanic Male 977 11 4319 48.07
White Female 2,252 25 6,571 73.14
‘White Male 2,413 27 8,984 100
Total Male 4,599 51.19 4,599 51.19
Total Female 4,385 48.81 8,984 100
Post-Cleaning
Total 4,205 100 4,205 100
Missing 44 1.05 44 1.05
Black Female 524 12.46 568 13.51
Black Male 475 11.29 1,043 24.8
Hispanic Female 399 9.49 1,442 34.29
Hispanic Male 398 9.47 1,840 43.76
White Female 1,144 27.21 2,984 70.97
White Male 1,221 29.04 4,205 100
Total Male 2,121 50.44 2,121 50.44
Total Female 1,084 49.56 4,205 100
Table 2. Sample Distribution Before and After Data Cleaning.
NLSY97: Covariate Means 1997-2011 by Gender
Variable N Mean Std Dev Minimum Maximum
Male
BMI, 29,786 25.829 5.207 14.100 54.800
BMI Growth, 29,786 0.010 0.084 -0.860 0.385
Age, (mon) 29,786 272.637 51.947 146.000 387.000
Black 29,786 0.220 0.415 0.000 1.000
Hispanic 29,786 0.188 0.391 0.000 1.000
HH Size, 29,783 3.509 1.668 1.000 19.000
Income/Poverty Ratio, 21,341 380.971 376.917 0.000 3227.000
Urban, 29,786 0.746 0.435 0.000 1.000
Northeast, 29,786 0.159 0.366 0.000 1.000
South, 29,786 0.361 0.480 0.000 1.000
Mom Edu Less then HS . 27,738 0.189 0.391 0.000 1.000
Mom Edu HS ,,, 27,738 0.357 0.479 0.000 1.000
Mother's BMI ,, 22,200 27.039 6.240 15.114 53.701
Non-biological Mother,y,. 25,738 0.046 0.210 0.000 1.000
Female
BMI, 27,830 24.859 5.724 12.500 54.900
BMI Growth, 27,830 0.007 0.089 -0.978 0.801
Age, (mon) 27,830 271.814 52.098 147.000 385.000
Black 27,830 0.247 0.431 0.000 1.000
Hispanic 27,830 0.191 0.393 0.000 1.000
HH Size, 27,829 3.636 1.719 1.000 15.000
Income/Poverty Ratio, 19,950 348.019 359.689 0.000 3227.000
Urban, 27,830 0.765 0.424 0.000 1.000
Northeast, 27,830 0.158 0.365 0.000 1.000
South, 27,830 0.384 0.486 0.000 1.000
Mom Edu Less then HS ., 26,393 0.203 0.402 0.000 1.000
Mom Edu HS ., 26,393 0.337 0.473 0.000 1.000
Mother's BMI, ., 21,822 26.605 5.720 16.306 53.246
Non-biological Mother . 24,922 0.051 0.220 0.000 1.000
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NLSY97: Average Male BMI by Age

40
35
30
25
= 20
o
15
10
5
0
O M AN MO~ M = OSSN N = OO M- W
nwmnm O~ 0 0O O I NN N < O NN OOOO o A AN < 1N W OIS
™ = = = = = AN NN NN AN AN AN NN O O NN on onomn o o
Age (months)
e Hispanic Male Black Male — e \\/hite Male
Figure 1. Average Male BMI by Age.
NLSY97: Average Female BMI by Age
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Figure 2. Average Female BMI by Age.

Higher weights are found among adults in rural areas of the south,
but race vary by race/ethnicity [22] While moving to a dense area often
results in weight loss, high BMI individuals are unlikely to choose these
areas [23]. Urban residence comprises 75 percent of the sample while
region is translated into dummy variables for south and northeastern
residence.

While environmental effects are generally small, state and local level
price effects can impact adolescent weight [24-26]. Income/poverty
ratio compares the gross household income to the federal poverty level
in the previous year, taking household size into account. A ratio below
one indicates income below poverty, while a ratio above one indicates
income above poverty. The average ratio is between five and six—above
the poverty threshold. While socioeconomic disparities in overweight
have diminished overtime, they vary considerably by race, sex and age [27].

In the first year of the survey, 1997, a parental figure in the
household (most often the biological mother) fills out the extensive
Parent Questionnaire.  In this questionnaire, the responding
parents classify their relationship with the respondent and provides
information on themselves, their health, family history, relationship
with the respondent, household circumstances and their height and
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weight. This information enables maternal BMI to be calculated. While
this information is only available in a single year, the important genetic
and maternal influences it captures makes it valid for inclusion in
the model. Presence of biological and non-biological mothers in the
sample allows the impact of both to be analyzed.

Maternal education is also obtained in the Parent Questionnaire
and is translated into two dummy variables: less than high school
and high school completion. Less than 20 percent of mothers in the
sample have less than a high school education, while 35 percent have
completed high school.

Limitations

While care was taken in data cleaning and model selection, this
work is not without limitations. First, including a lagged dependent
variable often raises concerns of estimation bias. The decision to
include previous BMI ([InBMI] _ (it-1)) in the model was theoretical
as studies have shown that it is the most import predictor of current
BMI [28] and controls for heteroscedasticity [29]. Robustness tests
were performed to ensure that results were not biased by inclusion and
results were unchanged.
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Second, the data itself has several limitations. Only six percent
of mothers in the sample are non-biological providing only a small
comparison group and maternal BMI is only available in 1997.
Additionally, the data contains no indicator of how often, if at all,
children without a biological mother in the household interact with
their biological mothers. Periodic contact could influence findings.

Finally, biological maternal status raises endogeneity concerns—
frequently a problem in growth studies. In the absence of a viable
instrument, the model controls for individual fixed-effects by
specifying BMI in period t as a function of family and contextual
effects, unmeasured parent and respondent variables that are constant
over time, unmeasured impacts that vary over time and an error term
[30]. Fixed-effects models are still subject to bias from time-varying
respondent-level unmeasured variables, but the sufficiently long panel
combined with random effects and age controls help account for
unmeasured variables whose values change over time in specific ways [31].

Results

OLS growth model

Full sample OLS results (Table 3) show that BMI growth is age
dependent—higher growth observed at younger ages—and correlates
primarily with lagged BMI level, race, ethnicity and maternal BMI. Being
black, for women, and being Hispanic, for men, increases BMI growth,
and estimates are unaffected by environmental and socioeconomic
characteristics (consistent with Cawley 2004) [11]. The maternal BMI
impact on respondent BMI growth is positive, significant [Table 3].

GLM Growth Model: More sophisticated empirical work shows
slightly different results when respondents with biological and non-
biological mothers are estimated separately (Table 4). Previous BMI
and race/ethnicity remain significant. Maternal BMI is significant but
only for biological mothers, not non-biological mothers [Table 4].

Table 3. OLS Regression by Gender NLSY 1997-2011.
NLSY97: Pooled Regression Model by Gender

Male Female

Model Fit
QIC 14201.08 14985.73
N 29,974 29,361
Results
Variable Parameter | Std Err Parameter | Std Err
Intercept 0.2723*** 10.0721 |0.1694*** 10.0642
InBMI -0.1088*** 10.0227 -0.0703*** 10.0206
Age -0.0035 0.0029 -0.0018 0.0026
InBMI_ *Age, 0.0011 0.0009 0.0005 0.0008
Hispanic 0.005*** 10.0016 |0.0006 0.0018
Black -0.003* 0.0017 0.0033** 10.0016
Household Size, 0.0006* 0.0004 |-0.0011*** 10.0004
Income/Poverty Ratio 0.001* 0.0006 0.0007 0.0006
Urban,| -0.0028** 10.0013 0.0005 0.0015
Northeast,, 0.0022 0.0017 0.0012 0.0019
South, | -0.001 0.0013 0.0013 0.0013
Mothers Education Less than High School . 10.002 0.0017 0.0019 0.0019
Mothers Education High School . 0.0022* 0.0013 0.0008 0.0013
InMothers BMI . 0.026*** 10.0031 0.0213*** 0.0034
Non Biological Mom, . 0.0549 0.0443 10.0465 0.0393
InMothers BMI , *Non Biological Mom,,, -0.0182 0.0137 |-0.0141 0.0119

Dependent Variable: InBMI-InBMI_=BMI Growth Rate
Source: NLSY 1997
Statistical Significance: * (0.10), ** (0.05), *** (0.01)
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Tables 5 and 6 show the OLS and GLM models disaggregated into
adolescents—age 12 to 20—and adults—age 21 to 20. Both suggest
positive, significant maternal BMI correlations at younger ages, but
as respondents age, non-biological maternal impact loses significance,
while the biological maternal impact remains strong.

Growth trajectories

Figures 3 and 4 show projected male and female BMI growth by
subgroup. Hispanics and black have the highest growth among males
and females respectively. Females with non-biological mothers have
steeper growth than those with a biological mother—true within all
subgroups. Males with a biological mother have higher growth than
the comparison group (Tables 3 and 4).

Discussion

Both OLS and GLM models prove that the higher a mother’s BMI,
the faster a respondent’s BMI grows, but lack of significance for the
non-biological mother dummy and interaction in the simplistic OLS
specification would suggest no difference between the BMI growth
impact of biological and non-biological mothers. This implies that the
biological element is less important than other maternal attributes.

Testing this result with a more sophisticated GLM regression
and running models separately for adolescents and adults shows that
genetic impacts between adolescents and their mothers are strong and
remain significant throughout one’s life, but domestic influences of
maternal care and nurturing diminish with age.

Differences support the assumption that that inherited biological
traits are larger correlates than the intrinsic attributes of non-
biological mothers. However, changes in other characteristics in the
non-biological sample implies additional differences between these
households. While outside the scope of this analysis, empirical results
indicate that households with a non-biological mother systematically
differ from those with biological mothers in additional ways.

Trajectory differences indicate that the maternal relationship
plays a role in BMI growth. While male and female differences appear
surprising, they are consistent with evidence that parental influences,
while significant, manifest differently for males and females [32].
Psychological studies highlight differences in parental relationship by
gender.

Conclusion

This study uses OLS and GLM specifications to evaluate BMI
correlates for adolescents as they age into adults. In general, results
reveal that BMI development is impacted primarily by age and previous
BMI, with household and environmental characteristics showing no
significant correlation. Age is highly significant and negatively related
to BMI growth, suggesting higher growth at younger ages—those years
characterized by biological development—and slower growth in later
years—attributable to later life weight gain.

Results show strong, positive relationships between BMI growth
and maternal BMI, implying that a higher a mother’s BMI, the faster
the growth rate of the child. Lack of significance of the non-biological
mother dummy and interaction, indicates no differences in growth
between respondents with biological and non-biological mothers.
However, when respondents with biological and non-biological
mother are analyzed separately, results show a stronger relationship
between mothers and children with a biological connection.
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Table 4. GLM Regression by Gender: Separate Analysis for Biological and Non-Biological Mothers.

Singular Regression with Covariates by Gender NLSY 1997-2011

Male Female Male Female

Model Fit Model Fit
QIC 13575.284 14357.067 633.5786 637.078
N 22098 22603 1497 1441

Biological Mother Non-biological Mother
Variable Parameter Std Err Parameter Std Err Parameter Std Err Parameter Std Err
Intercept 0.2642%** 0.0735 0.1779%** 0.0657 0.5449 0.3683 0.0104 0.2952
InBMI | -0.1062%** 0.0231 -0.0723%%** 0.0211 -0.1909* 0.1132 -0.0233 0.0983
Age -0.003 0.003 -0.0023 0.0027 -0.0131 0.0143 0.0098 0.0129
InBMI_*Age 0.001 0.0009 0.0007 0.0009 0.0042 0.0045 -0.003 0.0042
Hispanic 0.0046%** 0.0016 0.0007 0.0018 0.0154* 0.0085 0.0032 0.0154
Black -0.0026 0.0017 0.0034** 0.0017 -0.0107 0.0071 0.0013 0.0068
Household Size, 0.0007* 0.0004 -0.001 [#%** 0.0004 -0.0011 0.0014 -0.0028 0.0017
Income/Poverty Ratio, 0.0009 0.0006 0.0007 0.0006 0.0027 0.0033 0.0022 0.0029
Urban, -0.0024* 0.0013 0.0006 0.0015 -0.0091* 0.0056 -0.0028 0.0089
Northeast, | 0.0029* 0.0017 0.0011 0.0019 -0.0246 0.0108 -0.0007 0.0145
South, | -0.001 0.0013 0.0011 0.0013 -0.0064 0.0058 0.0092 0.0078
gi‘;ilesfhﬁi‘l’j;“‘m Lessthan 503 0.0017 0.0016 0.002 0.0001 0.0062 0.0053 0.01
g’i‘k’l‘(l:jlrzfd““m’“ High 0.0021 0.0013 0.0008 0.0014 0.0023 0.0059 0.0008 0.0078
InMothers BMI,, 0.0259%** 0.0032 0.0208*** 0.0034 0.0219* 0.0118 0.0205 0.015
Dependent Variable: InBMI -InBMI_=BMI Growth Rate
Source: NLSY 1997
Statistical Significance: * (0.10), ** (0.05), *** (0.01)
Table 5. OLS Regression by Gender and Age NLSY 1997-2011.
Panel Regression with Covariates by Gender NLSY 1997-2011

Male Female Male Female

Model Fit Model Fit
QIC 2854.9456 3120.8015 11352.015 11876.648
N 10,712 10,409 19,262 18,952

Results Age 12-20 Results Age 21-32
Variable Parameter Std Err Parameter Std Err Parameter Std Err Parameter Std Err
Intercept 0.2152% 0.1231 -0.0955 0.1237 0.4466*** 0.0904 0.4128*** 0.0906
InBMI | -0.0944%* 0.0399 0.0049 0.041 -0.1489%** 0.0281 -0.1347%%* 0.0283
Age 0.0074 0.0057 0.0181%%** 0.006 -0.0159%** 0.0037 -0.015%%* 0.0037
InBMI_*Age, | -0.0022 0.0019 -0.0059%** 0.002 0.0047*** 0.0011 0.0045%** 0.0012
Hispanic 0.0086** 0.0041 0.0001 0.0044 0.0027** 0.0014 0.0006 0.0017
Black -0.0025 0.0045 0.007* 0.004 -0.0027* 0.0014 0.0011 0.0015
Household Size, 0.0021** 0.001 -0.0008 0.001 0 0.0003 -0.0011%* 0.0004
InIncome/Poverty Ratio, 0.001 0.0017 0.0001 0.0013 0.0009 0.0006 0.0008 0.0006
Urban,| -0.0009 0.0032 -0.0075%* 0.0034 -0.0028** 0.0011 0.0027* 0.0015
Northeast 0.0034 0.0037 -0.0029 0.0044 0.002 0.0015 0.0016 0.0018
South, | -0.0046 0.0035 0.0015 0.0032 0.0004 0.0011 0.0009 0.0012
I}"In‘;iles‘cshﬁi‘l‘;m’“ Lessthan 1 0004 0.0044 0.0037 0.0046 0.0022 0.0014 0.0005 0.0018
g’ii?:lrl i::d““m“ High 0.0004 0.0033 -0.0049 0.0033 0.0018* 0.0011 0.0024%* 0.0012
InMothers BMI,, 0.0258%*** 0.0081 0.0357%** 0.0085 0.019%** 0.0024 0.0122%** 0.003
Non Biological Mom, ., -0.0012 0.0712 0.0521 0.0993 0.0603 0.0501 0.0302 0.0353
Eﬁiﬁiﬁ ?A%;TZZNOH -0.0011 0.0214 -0.0165 0.0303 -0.0193 0.0156 -0.009 0.0108
Dependent Variable: InBMI -InBMI_=BMI Growth Rate
Source: NLSY 1997
Statistical Significance: * (0.10), ** (0.05), *** (0.01)
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Table 6. GLM Regression by Age: Separate Analysis for Biological and Non-Biological Mothers.

Singular Regression with Covariates by Gender and Age NLSY 1997-2011
Male

Biological Mother Non-biolgoical Mother Biological Mother Non-biolgoical Mother
QIC 2711.8776 150.2434 10868.57 489.0785
N 7,935 544 14,163 953

Age 12-20 Age 21-32
Variable Parameter Std Err Parameter Std Err Parameter Std Err Parameter Std Err
Intercept 0.228* 0.1278 -0.1191 0.4606 0.4345%** 0.091 0.7178 0.5242
InBMI, -0.0982** 0.0414 -0.0148 0.136 -0.1444%** 0.0282 -0.2388 0.1629
Age 0.0063 0.0059 0.0281 0.0188 -0.0155%** 0.0037 -0.0241 0.02
InBMI_ *Age, -0.0018 0.0019 -0.009 0.0059 0.0045%*** 0.0011 0.0075 0.0064
Hispanic 0.0088** 0.0042 -0.0018 0.0171 0.0023* 0.0014 0.0209** 0.0093
Black -0.0028 0.0047 -0.009 0.0154 -0.0022 0.0014 -0.0088 0.0067
Household Size | 0.0024*** 0.001 -0.0022 0.0031 0 0.0003 -0.0006 0.0017
Income/Poverty Ratio 0.0009 0.0017 0.003 0.0054 0.0009 0.0006 0.0038 0.0035
Urban, -0.0004 0.0033 -0.0057 0.0125 -0.0026** 0.0012 -0.0095* 0.0054
Northeast, 0.0036 0.0039 -0.004 0.0168 0.0028* 0.0015 -0.0299%** 0.0118
South, | -0.0048 0.0036 0.0037 0.015 0.0006 0.0011 -0.0068 0.006
Ef;’]:hﬁrfglfg‘;f:l’l‘:;ess 0 0.0046 -0.0098 0.0166 0.0024 0.0014 0.0001 0.0069
gi‘l’lf;rl ifducat“’“ High 4 006 0.0034 -0.0057 0.0163 0.0016 0.0011 0.003 0.0056
InMothers BMI,,,, 0.0248** 0.0082 0.0583** 0.0284 0.0188*** 0.0025 0.0162 0.0125
Female

Biological Mother Non-biolgoical Mother Biological Mother Non-biolgoical Mother
QIC 2970.6084 157.6573 11396.025 481.9742
N 8,047 504 14,556 937

Age 12-20 Age 21-32

Variable Parameter Std Err Parameter Std Err Parameter Std Err Parameter Std Err
Intercept -0.0427 0.1231 -1.1403* 0.6531 0.4099%** 0.0919 0.4876 0.5031
InBMI | -0.0124 0.0408 0.3963* 0.2131 -0.1327%** 0.0287 -0.1836 0.158
Age 0.0154* 0.0059 0.0718** 0.0337 -0.0149%** 0.0037 -0.0135 0.0199
InBMI_*Age, | -0.005** 0.002 -0.024** 0.0112 0.0045%** 0.0012 0.0047 0.0062
Hispanic 0.0011 0.0044 -0.0155 0.0294 0.0005 0.0017 0.0135 0.0108
Black 0.0074* 0.0041 0.0085 0.0185 0.0013 0.0015 -0.0005 0.0063
Household Size, -0.0006 0.001 -0.0052 0.004 -0.001 [#** 0.0004 -0.002 0.0017

-0.0001 0.0013 0.0032 0.0073 0.0008 0.0006 0.0022 0.003
Urban, | -0.0069** 0.0034 -0.0117 0.0169 0.0025* 0.0015 0.002 0.0075
Northeast -0.001 0.0044 -0.0605 0.0321 0.0011 0.0018 0.0246* 0.0142
South, | 0.0023 0.0033 -0.0138 0.0164 0.0005 0.0012 0.0161** 0.007
x:;hﬁri;fg‘c’;f:l’::ess 0.0031 0.0046 0.0185 0.0226 0.0004 0.0018 -0.0006 0.0086
g’i‘}’g‘:lrzfd“"m"“ High 4 005 0.0033 -0.0015 0.0189 0.0024* 0.0013 0.002 0.0069
InMothers BMI, . 0.0349%** 0.0085 -0.0005 0.037 0.0119%*** 0.003 0.0178 0.0136
Dependent Variable: InBMI -InBMI_=BMI Growth Rate
Source: NLSY 1997
Statistical Significance: * (0.10), ** (0.05), *** (0.01)

When the sample is further separated by age into adolescents
(< 20) and adults (> 20), results differ. The biological mother’s BMI
relationship is strong at all ages, but the non-biological mother’s BMI
relationship is only significant when respondents are young. This
suggests the maternal impact is transmitted through shared household
and genetic environments, but, when the household is no longer
shared, the non-biological impact fades.

Extended the scope to examine maternal impact on BMI growth
trajectories, indicates that Females with non-biological mothers have
higher projected BMI growth than those with a biological mother, but
males with biological mothers have higher comparative trajectories.
Parental relationships among adolescents and teens are shown to vary

Health Prim Car, 2018 doi: 10.15761/HPC.1000125

by gender with young females relying on maternal figures to establish
their self-esteem, habits and goals, while males look to some paternal or
other male figures to fill these needs [33,34].

These results are insightful, but do not provide a complete picture
of youth BMI growth and the various influences. This study explored
a variety of circumstantial, biological and environmental correlation,
but there remains much unexplained BMI growth variation. There
are likely other differences in households with and without biological
mothers left unexplained. These differences could contribute to the
different BMI growth rates and explain other intrinsic differences.
This paper uses primarily extrinsic household and environmental
covariates, ignoring the myriad of psychological, emotional and social
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Figure 3. Male BMI Trajectory.
Females: BMI Trajectories
29
27
— 25
=
[2a]
23
21
‘e \\ hite (Non-biological)
e \\/ hite (Biological)
19

12 13 14 15 16 17 18 19 20 21

22
Age

23 24 25 26 27 28 29 30 31 32

Figure 4. Female BMI Trajectory.

changes that occur during adolescence and young adulthood. Further
exploration of these factors in addition to other household members is
needed to provide insight into BMI growth.
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