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Abstract: Obesity is more prevalent among racial minority children in the United States, as compared
to White children. Parenting practices can impact the development of children’s eating behaviors and
habits. In this study, we investigated the relationships among racial/ethnic backgrounds, parenting
practices and styles, and eating behaviors in adolescents. Fifty-one parent-adolescent dyads were
interviewed to characterize parenting practices and styles, as well as the consumption of dairy, fruits
and vegetables, and unhealthy snacks. Height and weight were measured to calculate parent BMI and
adolescent BMI-for-age percentiles. Three parenting practice categories—modeling, authoritative,
and authoritarian—were found to be related to race/ethnicity. A higher score in authoritarian
parenting practices was related to higher BMI percentiles among African American adolescents,
whereas a higher score in monitoring practices was related to lower BMI percentiles among non-
Hispanic White adolescents. Modeling, reasoning, and monitoring led to higher consumption of
fruits and vegetables among adolescents; however, the consumption of unhealthy snacks was higher
with rule-setting and lower with reasoning and authoritative practices. Finally, an analysis of the
relationships between environmental factors and snack intake showed that adolescents consumed
significantly more unhealthy snacks when performing other activities while eating. In conclusion, the
findings from this study suggest that families’ racial heritages are related to their parenting practices,
BMI percentiles, and their adolescents’ food consumption and eating behaviors. The results of this
study can be used to develop and improve adolescent nutrition education and interventions with
consideration of their racial/ethnic backgrounds.
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1. Introduction

Childhood obesity is a serious issue in the United States [1]. Based on the 2017-2018
data from the Centers for Disease Control and Prevention, the prevalence of obesity
was 19.3% for children and adolescents aged 2-19 years, with a high prevalence among
adolescents aged 12-19 years (with 22.2%). Importantly, the prevalence of childhood
obesity is significantly higher among racial minority children in the United States, as
compared to White children [2,3]. The data show that obesity prevalence among Hispanic
children, non-Hispanic Black children, non-Hispanic White children, and non-Hispanic
Asian children was approximately 26%, 24%, 16%, and 9%, respectively [1].

Parenting practices can contribute to childhood obesity, as parenting practices and the
eating behaviors of adolescents are inextricably linked [4]. They form the foundation for
long-term eating behaviors, which, in turn, are powerful predictors of long-term health
outcomes [5]. Parents, as primary socialization agents, play a pivotal role in their adoles-
cents” healthy eating behaviors [6,7]. Therefore, small changes in parenting practices can
influence adolescents” healthy eating behaviors.

Several studies have examined the associations between various parenting practices
and the consumption of different food categories. For example, Watts et al. (2017) revealed
that availability, accessibility, modeling, and encouragement are independently associated
with higher consumption of fruits and vegetables [8]. Similarly, another study reported a
positive relationship between parents” healthy modeling and children’s healthy eating index
(HEI) scores [9]. Additionally, researchers have found that establishing rules and restrictive
guidance for children are effective parenting practices for preventing the consumption
of unhealthy foods [7]. Among the different parenting styles, authoritarianism has been
identified as leading to a higher BMI percentile in adolescents [10].

Eating habits are impacted by racial differences. For instance, the frequency of fruit and
vegetable intake is higher amongst the Hispanic population than non-Hispanic Black and
non-Hispanic White [11,12]. Interestingly, acculturation among the immigrated Hispanic
population in the US leads to a decrease in the consumption of fruits and vegetables [13]. A
study that compared racial differences and eating habits amongst preschoolers reported a
higher sugar-sweetened beverage and fast food consumption, and a lower intake of skim
or 1% milk among Hispanic and black children than non-Hispanic White [14]. There is a
gap in the literature that examines eating habit differences of different races/ethnicities
specifically among adolescence.

Social cognitive theory (SCT) helps explain the theoretical framework in this study.
This theory describes how healthy behaviors are influenced by individual experiences,
environmental factors, and the actions of others [15]. Thus, SCT can explain how healthy
eating behaviors among adolescents are influenced by racial differences and/or parenting
practices/styles. Moreover, SCT suggests that self-efficacy is the greatest determinant of
nutrition behaviors [15,16]. Self-efficacy constructs can be impacted by parenting prac-
tices/styles. Therefore, SCT can identify the most influential parenting practices/styles to
promote healthy eating behaviors among adolescents. Parenting practices may also differ
among various racial groups, and parents potentially adopt various parenting practices
based on their racial backgrounds, although this has not been adequately studied [17,18].
Therefore, it is important to consider race/ethnicity while examining the effect of parenting
practices on the eating behaviors of adolescents. However, no study has yet examined
the relationship between different parenting practices and the types of foods consumed
by adolescents while considering the racial background of the families. In this study, our
objective was to identify the parenting practices adopted by members of different racial
groups that led to healthy weights and the establishment of healthy eating behaviors
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among adolescents. We also explored the influences of different environmental factors
on adolescents’ eating behaviors. By identifying parenting practices that can positively
contribute to establishing healthy eating habits in adolescents, we will be better equipped
to encourage parents to adopt these practices.

2. Methodology
2.1. Participants

Our study used interviews from parent-adolescent dyads as part of a multistate
project that identified parenting practices and their influence on eating behavior. Fifty-one
early adolescents aged 10-13 years old and their parents from 10 different U.S. states
(i.e., Arizona, Utah, Georgia, Hawaii, Kansas, Minnesota, Ohio, Oregon, Indiana, and
Connecticut) and the District of Columbia were interviewed. The inclusion criteria for
parents were the ability to read and speak English, as well as living with and providing
food for their adolescents.

2.2. Procedure

The protocol of the current study was approved by the institutional review boards
(IRBs) of all participating universities. The parents filled out informed consent and parental
permission forms. The adolescents completed a separate child assent. The participants met
with the research team twice. In the first session, the study protocol was explained, the
consent form was completed, and instructions were provided to adolescents for collecting
food photos. A diary of each food item eaten during the day was recorded by adolescents
taking food photos. The second session was an arranged interview based on the captured
food photos, during which the interviewers asked the adolescents to describe each food
item in each photo regarding the type, amount consumed, and the environmental context
around the eating occasions (EOs). The interviews were conducted face-to-face, and the
parents and adolescents were interviewed separately. All interviews were audio-recorded.
The interviews for the parents lasted 60 min, while those for the adolescents were 30 min.
In addition, a questionnaire for collecting demographic information was answered by
parents. Parent and child height and weight and waist circumference were measured
twice. Trained research assistants measured the parents’” and adolescents” height, weight,
and waist circumference twice. The parents’ body mass index (BMI) and the adolescents’
BMI-for-age percentile were calculated based on a standard protocol [18].

2.3. Parents” Surveys and Interviews

The parents answered a demographic survey for their adolescents, themselves, and
their households. Demographic questions included sex, age, household income, household
food security, household acculturation, employment status, parents” education level, and
participation in any federal food assistance programs. Responses to the survey questions
were reported using a 5-point Likert scale ranging from “strongly disagree” to “strongly
agree” or “never” to “always” [19]. The parenting practices examined included reason-
ing, monitoring, modeling, and copying; authoritative, rule-setting, authoritarian, and
neglectful were considered parenting styles. Scores for each parenting practice and style
were assigned to each parent. Four food parenting practices were identified based on the
parents’ interviews. The details of the interview procedure were described in the study by
Gunther et al. (2019) [20]. The parenting style survey questions were adapted from the
Comprehensive General Parenting Questionnaire (CGPQ) [21].

2.4. Adolescents’ Interviews

The adolescents” consumed food items were categorized as either dairy, fruits and
vegetables, or unhealthy snacks (i.e., sweets, salty snacks, and nondairy, sugar-sweetened
beverages), and were retrieved from the adolescents” interviews and identified through the
food photos. Each food category’s details are listed in Table 1. Environmental variables,
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such as where adolescents ate (i.e., home, school, car/bus, or other) and their activities
while eating (i.e., just eating vs. performing other actions) were considered in this study.

Table 1. Consumed food categories by adolescents.

Dairy Category

Food Items

Dairy

Cheese (or foods made with cheese, including macaroni and cheese, alfredo, taco, pizza,
sandwich, bean and cheese burrito, egg and cheese bagel, etc.); yogurt, including those with
additional “mix-ins” (e.g., M&M YoCrunch); white milk

Dairy SSBs !

Chocolate milk; drink mixes (e.g., Nesquik vanilla or strawberry powder mix); ice
cream milkshake

Fruits and Vegetables Category Food items

Total fruits

Oranges (including mandarins); grapes; pears;
pomegranates; mangoes; Gogo squeeze-pouch applesauce; bananas; cantaloupes; apples;
pineapples; strawberries; juices (e.g., orange, cranberry, apple, and Capri-Sun 100%
juice pouches)

Whole fruits

Oranges (including mandarins); grapes; pomegranates; mangoes; apples; squeeze-pouch
applesauce (e.g., Gogo SqueeZ); bananas;
cantaloupes; pineapples; pears; strawberries

Vegetables

Tomato/marinara sauce (on spaghetti); pizza sauce on pizza; carrots; tomatoes; broccoli;
beans/legumes, including bean dips; lettuce; corn; sub-type sandwich w/vegetables; potatoes
(sweet potatoes,
potato salad, mashed, etc.); cabbage; okra; soup; vegetable juices (e.g., V8 tomato juice)

Unhealthy Food Category

Food items

Nondairy SSBs

Punch-type drinks and mixes (e.g., Hi-C orange drink, POG passion fruit juice, and Aloe Vera
King juice); sugar-sweetened tea; sports drinks (Gatorade, Powerade, etc.); sugar sodas (Coke,
Pepsi, etc.)

Sweet

Ice cream; sweetened grains (e.g., Pop-Tart breakfast pastries, funnel cake, chocolate-covered
pretzels, cornbread, muffins, doughnuts, and granola bars); pies; marshmallows;
cookies/cookie bars; brownies; cakes; trail-mix bars; fruit-flavored snacks (i.e., Fruit by the
Foot); chocolate syrup; chocolate/jelly candies (e.g., M&Ms, Mentos, Lifesavers, Starburst, Twix,
Tootsie rolls, lollipops, and Push Pop)

Salty snacks

Crackers (e.g., Cheez-It and round butter crackers); chips (e.g., Pringles, Doritos, flavored chips,
tortilla chips, Hot Fries, Hot Cheetos, Funyuns, and Lay’s Stax); popcorn; pizza
snacks/rolls/bagels; pretzels; “tater tots”

1 SSBs, sugar-sweetened beverages. Retrieved from [17].

2.5. Data Analysis

An exploratory factor analysis with a varimax rotation was used to identify parenting
practices and styles (n = 51) [21,22]. A Spearman’s rank correlation was used to test the
association between the BMI and BMI percentiles of both the parent and adolescent in a dyad and
parenting practices. Poisson regression models were used to examine the relationship between
parenting practices and adolescent food consumption. Separate models were performed for
each food group. All models controlled for the parents’ race/ethnicity. Generalized estimating
equation models were used to account for the different number of EOs per adolescent. Separate
models were performed for each food category (i.e., dairy, fruits and vegetables, and unhealthy
snacks). For each food category, we calculated the total number of items consumed at each EO.
The covariates considered were parent race/ethnicity, those parenting practice scores found to
be related to consumption in the univariate analyses, adolescent BMI, household income, and
parent education. Adolescent BMI, household income, and parent education were not related to
consumption and were dropped from the final models. For fruit and vegetable consumption,
monitoring and modeling were included as covariates; for unhealthy snack consumption,
authoritative, reasoning, and rule-setting were included; no parenting practices or covariates
were related to dairy consumption. The statistical analysis was performed using SAS 9.4 (SAS
Institute, Cary, NC, USA), and a p-value of less than 0.05 indicated significance.
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3. Results
3.1. Parenting Practices

Two exploratory factor analyses were run for sets of 35 and 33 items. Additional
details of these analyses were reported by Monroe-Lord et al. (2021) [18]. The details of the
items are listed in Table 2.

The exploratory factor analysis produced eight factors, with 3 out of the 68 items
excluded from the final factors, as they did not load on any of the factors. Four factors
addressed food-related practices and four factors addressed general parenting styles. The
parents received a score on all eight parenting practices and styles. The factor loadings and
variance for each factor are shown in Table 3.

Table 2. The items of the parental survey to identify parenting practices as obtained from the CGPQ
and interviews.

Parenting Practices

Questions

1. How much do you keep track of the snack foods (potato chips, Doritos, cheese puffs) that your
child eats?

2. How much do you keep track of the sugary drinks (soda/pop, Kool-Aid) that your child drinks?
3. How much do you keep track of the high-fat foods (fried foods, French fries) that your child eats?

Monitoring 4. How much do you keep track of the sweets (candy, ice cream, cake pastries) that your child eats?
5. How much do you keep track of the fruits and vegetables your child eats?
6. I like to be sure that my child does not eat too many high-fat foods.
7. Ilike to be sure that my child does not eat too many sweets (candy, ice cream, cake, or pastries).
8. Iintentionally keep some foods out of my child’s reach.
1. How often do you say something positive about the food that your child is eating?
2. I explain my food choices verbally to my child (e.g., “I think I'm going to have some fruit, as I like
it and it’s good for me”).
3. How often do you compliment your child for eating food (e.g., “What a good boy! You're eating
your vegetables”)?
4. How often do you encourage your child to try to eat healthy foods such as vegetables?
5. I try to talk more often about foods I would like my child to eat.
6. How often do you tell your child that healthy food tastes good?

Reasoning 7. I make comments about my eating behaviors/food choices when I am with my child (e.g., “I'll be
healthy and have vegetables”).
8. I verbally encourage my child to copy my eating behaviors.
9. How often do you reason with your child to get him/her to eat (e.g., “Milk is good for your health
because it will make you strong”)?
10. I tend to talk more often about foods I would like my child to eat.
11. How often do you tell your child how tasty a new food is?
12. I try to influence my child’s food preferences by verbally stating my own (e.g., “I love carrots,
they’re one of my favorites”).
1. How much do you keep track of foods labeled as whole grain that your child eats?
2. My child is more likely to try new foods he or she has seen me eating.
3. When I show my child I enjoy fruits and vegetables, he or she tries them.
4. My child asks to try foods from my plate that he or she sees me eating.

Modeling 5. My child has picked up eating behaviors from me which I have not intentionally encouraged him
or her to copy (e.g., putting ketchup on most foods, or eating vegetables first).
6. My child is more likely to try or eat new foods if I eat the new foods with him or her.
7. How much do you keep track of the milk or foods with calcium, like cheese and yogurt, your
child consumes?
1. My child has picked up eating behaviors from me which I had tried to hide from him or her
(e.g., avoiding certain foods).
2. The eating behaviors of other family members influence what my child eats.

Copying 3. If I point out certain eating behaviors or foods I like or don’t like, my child is more likely to

copy them.
4. My child has copied eating habits from me which I did not realize I had (e.g., salting my food
before I taste it).
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Table 2. Cont.

Parenting Practices

Questions

Parenting Styles

Authoritative

. I attend as many of my children’s events and activities as possible.
. I know exactly when things are not going very well for my child.

. My child and I have warm affectionate moments together.

. I know exactly when my child has difficulty with something.

. I easily find a way to make time for my child.

. Every free minute I have I spend with my child.

. I always help my child with everything he/she does.

. I'find it interesting and educational to be with my child for long periods.
. When my child is sad, I know what is going on with him or her.
10. I feel good about the relationship I have with my child.

11. I find time to talk with my child.

12. I spend a lot of time with my child.

O 00O NI ON Ul WIN -

Rule-
Setting / Expectations

—_

. I expect my child to follow our family rules.

. I'make sure that my child understands what I expect of him or her.
. I'have clear expectations for how my child should behave.

. I teach my child to follow rules.

. I have clear expectations for how my child should behave.

Authoritarian

. When my child has lost something, I stop what I am doing to find it before he/she gets too upset.

. I do not let my child get involved in activities or tasks where he/she may potentially fail.

. Imake my child feel guilty when he or she does not meet my expectations.

. When my child hurts my feelings, I stop talking to him/her until he or she pleases me again.

. I do not allow my child to question my decisions.

. When I ask my child to do something, I expect him/her to do it immediately without any questions.
. Ilet my child know that I am the boss in our house.

. I do not allow my child to get angry with me.

9. I make sure my child is aware of how much I sacrifice for him or her.

10. I teach my child to stay in control of his or her feelings at all times.

RO IV WODNRR |0 WD

Neglecting

1. When my child does something that is not allowed, I do not talk to him or her until he or she says he
or she is sorry.

2. I threaten discipline more often than I actually give it.

3. There are times I just do not have energy to make my child behave as he or she should.

4. Thave a hard time consistently enforcing rules with my child.

5. When I discipline my child, I sometimes end the punishment early.

6. I do not always follow through when I threaten to discipline my child.

7. I am less friendly with my child if he or she does not see things my way.

Retrieved from [18]. 5-point Likert scale ranging from “strongly disagree” to “strongly agree” or “never” to
“always” was used to respond to the questions.

Table 3. Factor analysis for parenting practices and styles.

Factor Loadings % of
n . Variance Mean (SD) Median (IQR)
(Min-Max) .
Explained
Parenting practice
Reasoning 8 0.42-0.83 5.70% 3.59 (1.01) 4(3-44)
Monitoring 12 0.45-0.85 5.30% 3.66 (1.05) 3.7 (3.1-4.5)
Modeling 7 0.44-0.82 4.10% 3.72 (1.22) 4 (3.6-4.4)
Copying 4 0.60-0.88 3.30% 3.59 (1.44) 4.1(2-4.8)
Parenting style
Authoritative 12 0.49-0.83 7.40% 4.41 (0.95) 4.8 (4.4-4.9)
Rule-setting 5 0.78-0.87 5.10% 4.56 (1.07) 5(4.4-5)
Authoritarian 10 0.43-0.84 4.90% 3.36 (0.91) 3.2(2.7-3.8)
Neglecting 7 0.47-0.67 3.70% 2.78 (1.09) 2.6 (1.7-3.3)
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3.2. Demographic Analysis

The sample’s demographic characteristics are presented in Table 4. The majority
of the study population was female (59% of the adolescents and 88% of the parents).
Seventy percent of the participants had an annual household income of less than USD
45,000. More than 75% of the parents had more than a high school education, and 42%
were married.

Table 4. Demographic data.

Characteristics n %

Adolescent age (years)

10 24 47.06
11 11 21.57
12 7 13.73
13 9 17.65
Adolescent sex
Male 21 41.18
Female 30 58.82
Adolescent race/ethnicity
African American 12 23.53
Hispanic 20 39.22
Non-Hispanic White 12 23.53
Other 7 13.73
Parent age (years)
26-34 20 39.22
35-54 29 56.86
55 or over 2 3.92
Parent sex
Male 6 11.76
Female 45 88.24
Parent education
Below high school 2 3.92
Diploma or GED 10 19.61
Some college or technical school 27 52.94
Four-year college and above 12 23.53
Parent race/ethnicity
African American 12 23.53
Hispanic 15 29.41
Non-Hispanic White 16 31.37
Other 8 15.69
Household income (USD)
Below 24,999 16 31.37
25,000-44,999 20 39.22
45,000-64,999 6 11.76
65,000-84,999 4 7.84
Prefer not to answer 5 9.8
Marital status
Single 17 34
Married 21 42
Separated 2 4
Divorced 8 16
Widowed 1 2
Never married 1 2

3.3. Parenting Practices and Styles and Race/Ethnicity

The relationships between the race/ethnicity of the parents and their parenting prac-
tices and style scores are shown in Table 5. Overall, we found differences by race/ethnicity
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in three parenting practices and styles: Modeling (p = 0.029), authoritative (p = 0.018),
and authoritarian (p = 0.009). In the pairwise comparisons, African American parents had
higher mean scores on modeling than Hispanic (p = 0.03) and non-Hispanic White (p = 0.02)
parents. In contrast, non-Hispanic White parents had lower scores on authoritative and
authoritarian styles than both African American (p = 0.02 and p = 0.01, respectively) and
Hispanic (p = 0.03 for both) parents.

Table 5. Comparison of parenting practice and style scores by race/ethnicity.

Parenting Practice p-Value African American Hispanic Non-Hispanic White
Mean Score (SD) Mean Score (SD) Mean Score (SD)
Reasoning 0.232 22.95 (36.80) 17.73 (39.10) 25.28 (39.65)
Monitoring 0.093 25.12 (36.88) 25.26 (39.19) 16.59 (39.74)
Modeling 0.029 30.12 (36.77) 18.53 (39.07) 19.15 (39.63)
Copying 0.358 25.33 (36.74) 22.86 (39.03) 18.68 (39.59)
Parenting style
Authoritative 0.018 25.16 (32.77) 22.14 (34.06) 12.92 (33.47)
Rule-setting 0.086 25.54 (31.07) 16.42 (32.29) 18.73 (31.73)
Authoritarian 0.009 25.41 (32.81) 22.46 (34.10) 12.34 (33.51)
Neglecting 0.743 18.75 (32.78) 19.25 (34.06) 21.96 (33.48)

3.4. Parenting Practices and Styles and Adolescent BMI Percentiles

Table 6 shows the relationship between parenting practices and styles and adolescent
BMI percentiles by race/ethnicity. We found no significant relationships between BMI
percentiles and parenting practices and styles, though two neared significance. Among
non-Hispanic Whites, a higher monitoring score was related to a lower BMI in adolescents.

Table 6. Correlation between parenting practices and adolescent BMI percentiles by race/ethnicity.

African American Hispanic White/Non-Hispanic
Adolescents’ BMI Adolescents” BMI Adolescents” BMI

Parenting Practice  Correlation p-Value  Correlation p-Value  Correlation p-Value
Reasoning —0.18 0.600 0.08 0.769 —0.28 0.283
Monitoring —0.18 0.608 0.29 0.286 —0.46 0.074
Modeling 0.19 0.572 0.09 0.739 —0.10 0.714
Copying 0.32 0.336 —0.01 0.979 —0.42 0.107

Parenting style
Authoritative 0.10 0.766 0.11 0.705 0.22 0.464
Rule-setting 0.01 0.968 —0.43 0.124 0.03 0.919
Authoritarian 0.53 0.096 0.28 0.330 0.00 1.00

Neglecting 0.10 0.768 1.16 0.588 0.31 0.297

3.5. Adolescents” Food Consumption by Parenting Practice and Style and Race/Ethnicity

No differences were observed in the number of fruits and vegetables or dairy items
consumed based on race/ethnicity. In contrast, there was a significant difference based
on race/ethnicity in terms of the number of unhealthy snacks consumed (p = 0.006). Non-
Hispanic White adolescents consumed more unhealthy snacks than both Hispanic and
African American adolescents in terms of the mean number of items consumed per EO.
On average, African American and Hispanic adolescents consumed approximately half
the number of unhealthy snacks (mean (SE): 0.36 (0.07) and 0.36 (0.06), respectively), as
compared to non-Hispanic White adolescents (mean (SE): 0.66 (0.09)).

Table 7 shows the mean number of items consumed per EO by food group. There
were no significant differences in dairy consumption related to parenting practices and
styles. In contrast, three parenting practices, namely, modeling (p < 0.001), reasoning
(p = 0.008), and monitoring (p < 0.001), were significantly related to the number of fruits
and vegetables consumed. Higher scores for modeling, reasoning, and monitoring were
predictive of more fruit and vegetable items consumed per EO. Similarly, reasoning
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(p = 0.024) and rule-setting (p = 0.039) were significantly related to the number of un-
healthy snacks consumed per EO. Higher scores for the reasoning and authoritative
styles were predictive of a lower number of unhealthy snack items consumed per EO.
In contrast, higher scores for rule-setting were predictive of the consumption of fewer
unhealthy snack items per EO.

Table 7. Mean number of food items consumed per EO by parenting practice and style.

Fruits and

Vegetables Dairy Unhealthy Snacks
Mean (SE) p-Value Mean (SE) p-Value Mean (SE) p-Value

Ethnicity 0.336 0.231 0.006
African American 0.76 (0.10) 0.33 (0.07) 0.36 (0.07)
Hispanic 0.83 (0.10) 0.19 (0.05) 0.36 (0.06)
White /non-Hispanic 0.64 (0.08) 0.22 (0.05) 0.66 (0.09)

Parenting practice

Reasoning 0.25 (0.10) 0.008 0.20 (0.17) 0.225 —0.26 (0.11) 0.024

Monitoring 0.37 (0.11) <0.001 0.26 (0.18) 0.149 —0.19 (0.12) 0.137

Modeling 0.39 (0.11) <0.001 0.01 (0.14) 0.914 —0.16 (0.10) 0.134

Copying 0.08 (0.08) 0.079 0.09 (0.13) 0.471 —0.09 (0.11) 0.421

Parenting style

Authoritative 0.05(0.13) 0.692 0.08 (0.21) 0.681 —0.07 (0.15) 0.060

Rule-setting —0.04 (0.09) 0.150 —0.02 (0.15) 0.880 0.08 (0.13) 0.039

Authoritarian —0.15 (0.11) 0.179 —0.0007 (0.19) 0.997 0.02 (0.14) 0.866

Neglecting 0.10 (0.09) 0.254 —0.06 (0.15) 0.697 —0.04 (0.11) 0.726

Finally, two models were used to examine the relationships between the consump-
tion of fruits and vegetables versus unhealthy snacks, and parenting practice and style
versus parent race/ethnicity. Both modeling (p = 0.001) and monitoring (p = 0.008) were
significant independent predictors of fruit and vegetable consumption, whereas parent
race/ethnicity was not (p > 0.05). In these models, for predicting unhealthy food con-
sumption, reasoning (p = 0.02) and rule-setting (p = 0.04) were significant independent
predictors of unhealthy snack consumption. In the pairwise comparisons, African Amer-
ican adolescents consumed significantly fewer unhealthy snacks than non-Hispanic
White adolescents (p = 0.03).

In the next step, multivariate Poisson regression models were used and Table 8 shows
the detailed results of these models. Parent race/ethnicity was not significant in either
model. In Model 1, both modeling and monitoring were associated with fruit and veg-
etable consumption. Higher monitoring and modeling scores were associated with higher
fruit/vegetable consumption.

Table 9 shows the parent race/ethnicity and the modeling scores at the observed
values, the monitoring score was 1 for all observations, and the average predicted
number of fruits and vegetables consumed was 1.86. In contrast, at a monitoring score
of 5, the average predicted number of fruits/vegetables consumed was 6.57. Similarly,
with the parent race/ethnicity and monitoring score at the observed values, the average
predicted number of fruits/vegetables consumed at modeling score 5 was 6.62 compared
to 1.91 at modeling score 1. In Model 2, reasoning and rule-setting were significantly
associated with unhealthy snack consumption. Higher reasoning and authoritative
scores were associated with fewer snack items consumed. In contrast, higher rule-setting
scores were associated with a higher predicted average number of unhealthy snack
items consumed.
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Table 8. Multivariate regression models for fruits and vegetables and unhealthy snack consumption.

Fruit and Vegetable Consumption

Model 1 ;
Estimate (SE) p-Value
Ethnicity 0.58
African American —0.21 (0.21) 0.31
Hispanic 0.15 (0.21) 0.49
White /non-Hispanic Ref
Parenting practice
Monitoring 0.37 (0.12) <0.01
Modeling 0.30 (0.11) <0.01
Unhealthy Snack Consumption
Model 2 ;
Estimate (SE) p-Value
Ethnicity 0.08
African American —0.52 (0.24) 0.03
Hispanic —0.39 (0.26 0.13
White /non-Hispanic Ref
Parenting Practice/Style
Reasoning —0.29 (0.12) 0.01
Authoritative —0.41 (0.23) 0.07
Rule-setting 0.37 (0.19) 0.04

Table 9. Race/ethnicity and parenting practices/styles and the average number of fruits and vegeta-
bles and consumption of unhealthy snacks.

Fruits and Vegetables Unhealthy Snacks
Score!  Monitoring?  Modeling 3 Reasoning?  Authoritative®  Rule-Setting ©
1 1.86 191 5.97 10.81 0.82
2 2.55 2.6 4.46 7.15 1.19
3 3.5 3.55 3.34 4.47 1.73
4 4.79 4.85 2.49 3.14 2.51
5 6.57 6.62 1.86 2.08 3.64

1 Parenting practices/style scores. 2 Race/ethnicity and modeling held at observed scores. 3 Race/ethnicity
and monitoring held at observed scores. 4 Race/ ethnicity, authoritative, and rule-setting held at observed
scores. ° Race/ ethnicity, reasoning, and rule-setting held at observed scores. 6 Race/ ethnicity, reasoning, and
authoritative held at the observed scores.

3.6. Environmental Factors, Family Race/Ethnicity, and Adolescents’ Sex

Overall, 76% of all EOs occurred at home, and 10% occurred at school. We found sig-
nificant differences based on race/ethnicity in terms of the location of eating (p = 0.005).
As compared to Hispanic and non-Hispanic White adolescents, African American ado-
lescents had fewer EOs at home (61% vs. 82% for both) and more EOs at school
(22% vs. 5% and 7%, respectively). Eating location also varied by sex (p = 0.001). Male
adolescents had a larger proportion of EOs at home than female adolescents (88% vs. 67%),
whereas female adolescents had 14% of EOs at school, as compared to 5% of male adolescents.

A difference was also identified based on race/ethnicity and sex in terms of activities
while eating (p = 0.048). African American adolescents spent 30% of their eating opportuni-
ties not engaged in any other activity, as compared to 43% and 48% of non-Hispanic White
and Hispanic adolescents, respectively. Male adolescents reported that half of their EOs
were spent eating and not engaged in other activities, as compared to female adolescents,
who reported that 34% of their EOs were spent just eating (p = 0.01).

4. Discussion

The relationship between an adolescent-parent dyad’s racial /ethnic background and
parenting practice and style has not been sufficiently studied in the literature. The objective
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of this study was to examine this relationship, and we discovered that the modeling practice,
as well as authoritative and authoritarian parenting styles, were significantly correlated
with a family’s race/ethnicity. African American parents adopted these three parenting
practices and styles more often than parents of other races/ethnicities. Our findings are
consistent with a previously reported study showing that authoritarian methods were
common among African American parents [23,24].

We also evaluated the relationships between parenting practices and styles and the
weight of adolescents from different races/ethnicities. The results indicated that African
American families that employed more authoritarian approaches had adolescents with
higher BMI percentiles. This result shows an association between authoritarian parenting
styles, characterized as rigid and strict, and negative health outcomes among African
American adolescents. This finding agrees with another study that found authoritarian
parenting to be associated with a higher BMI in adolescents [25]. In addition, such
adolescents are more likely to experience obesity in adulthood due to the parenting
practices applied during adolescence [10]. Our results also showed that non-Hispanic
White families that employed more monitoring approaches had adolescents with lower
BMI percentiles. This finding contrasts that of another study concerning Hispanic
families, showing that Hispanic children who received a high monitoring score had a
higher obesogenic dietary intake [10].

We also investigated the relationship between parenting practices and the eating
behaviors of adolescents. The results revealed that the consumption of unhealthy snacks
among adolescents decreased with the use of the reasoning parenting practice and the
authoritative parenting style. Authoritative parenting is described as warm, protective,
and supportive, where parents attempt to encourage their children to develop healthy
eating habits [26]. Two systematic review articles previously revealed that children
raised with authoritative parenting styles tend to eat healthier foods and have lower
obesity rates [27,28]. Conversely, rule-setting was found to lead to an increase in the
consumption of unhealthy snacks among adolescents. However, the authors of another
study found that rule-setting may decrease unhealthy food consumption [7]. Notably,
in their study, rule-setting was considered to be restrictive guidance, whereas, in our
study, rule-setting was defined as determining expectations [7]. In addition, we found
that modeling, reasoning, and monitoring parenting practices were positively corre-
lated with adolescents’ fruit and vegetable consumption. This finding is similar to the
results of a previous study that showed that children whose parents role-model fruit
and vegetable intake consume more daily fruits and vegetables than others [7,9]. In
addition, in agreement with our findings, studies have consistently found a positive
association between reasoning practices and the consumption of healthy foods, such as
fruits and vegetables [24,29,30]. Considering that the reported rate of fruit and vegetable
consumption was lower than the recommended level for adolescents, it is important for
parents to pay attention to their parenting practices and styles in order to encourage
their adolescent children to consume more fruits and vegetables [31].

Among three food items, unhealthy snack consumption was about two times higher
amongst non-Hispanic White adolescents in comparison with African American and His-
panic adolescents in the univariate results. However, the finding of multivariate regression,
while controlling for possible cofounders, revealed that parent race/ethnicity was not
related to the consumption of both fruits and vegetables and unhealthy snacks for all
racial groups. Higher monitoring and modeling of parenting practices resulted in greater
consumption of fruits and vegetables among all racial groups. This study agrees with the
findings of the previous study that showed monitoring parenting practice was positively
related to fruit and vegetable consumption among African American adolescents [18]. Fur-
thermore, higher reasoning and authoritative parenting practices decreased the consump-
tion of unhealthy snacks among all racial groups. Rule-setting increased the consumption
of unhealthy snacks among all racial groups. As adolescence is the age of autonomy and
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peer influence, the rule-setting parenting style can play a negative role in adopting healthy
eating behaviors.

Identifying environmental factors is also important, as they can play a key role
in supporting healthy eating habits among adolescents. Many small changes in the
surrounding environment can influence individual eating behaviors. The effects of envi-
ronmental variables, such as engaging in other activities while eating and eating location
(e.g., home, school, or car/bus), were investigated in the current study. Interestingly,
unhealthy snacks were consumed significantly more while performing other activities
during EOs. A previous study reported a similar finding, revealing a positive association
between the consumption of pizza, fried foods, snacks, and sweets while watching tele-
vision, whereas the consumption of fruits and vegetables showed a negative association
with watching television [32]. Therefore, it is critical for parents to pay attention to the
food consumption of their adolescents while they perform other activities. Furthermore,
a previous study indicated a difference in the frequency of watching television across
different racial groups—among the different groups, African American children watched
television significantly more at mealtime, as compared to all other racial groups [33].
Finally, the African American adolescents in the current study were found to have a
higher percentage of EOs at school than other races/ethnicities.

5. Conclusions

In this study, we focused on family racial/ethnic backgrounds, their relationship
with parenting practices and styles, and their impact on the eating behaviors of adoles-
cents. The results of this study indicate that the modeling practice, as well as authori-
tative and authoritarian parenting styles, are more common among African American
families. The monitoring practice corresponded to a lower risk of obesity among African
American and non-Hispanic White adolescents. In addition, reasoning, monitoring,
and modeling practices contributed to greater fruit-and-vegetable consumption. The
rule-setting practice increased unhealthy snack consumption. Finally, unhealthy snacks
were consumed significantly more by adolescents when performing activities while
eating, as compared to just eating.

The main limitation of this study was the small sample size for each racial/ethnic
category and the cross-sectional nature of this study. The results of this study may be used
to improve existing nutrition education interventions and to develop new interventions
for parents while considering racial and cultural differences. Future research should be
longitudinal, with a larger sample size, focusing on various racial/ethnic groups in the
United States to examine the influence of cultural factors on the eating behaviors and health
conditions of adolescents.

Author Contributions: L.M.-L., B.L].,, RR,, M.R., C.G., ].B,, G.L.T., A.A. (Alex Anderson), S.S.W.
and K.R.L. designed the study and collected the data; L.M.-L., B.L.J.,, RR., M.R,, C.G,, ].B.,, GL.T,,
A.A. (Alex Anderson), K.R.L., M.B. and L.H. participated in data analysis and interpretation of the
findings; L.M.-L. and A.A. (Azam Ardakani) wrote the first draft of the manuscript. All authors have
read and agreed to the published version of the manuscript.

Funding: This research project was funded by the Agricultural Experiment Station with funds from
the Hatch Act to land-grant universities for multistate research projects and other university funds.
The funder had no role in the design of this study; in the collection, analyses, and interpretation of
data; or in the writing of the manuscript.

Institutional Review Board Statement: This research study was approved by the Institutional Review
Board (IRB) at the University of the District of Columbia (IRB#878591-2) on 16 February 2021. Each of
the institutions from the participating states also had IRB approval from their respective institutions.

Informed Consent Statement: Informed consent was obtained from the parents involved in this
study, and child assent was obtained from the adolescents.

Data Availability Statement: The data used during the current study are available from the corre-
sponding author upon request.



Int. |. Environ. Res. Public Health 2022, 19, 7388 13 of 14

Acknowledgments: The authors thank the participants of this study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

Division of Nutrition, Physical Activity, Obesity (DNPAO) | CDC. Available online: https://www.cdc.gov/nccdphp/dnpao/
index.html (accessed on 26 April 2022).

Anderson, S.E.; Whitaker, R.C. Prevalence of obesity among US preschool children in different racial and ethnic groups.
Arch. Pediatr. Adolesc. Med. 2009, 163, 344-348. [CrossRef] [PubMed]

Ogden, C.L.; Carroll, M.D,; Kit, B.K.; Flegal, K.M. Prevalence of childhood and adult obesity in the United States, 2011-2012.
JAMA-]. Am. Med. Assoc. 2014, 311, 806-814. [CrossRef] [PubMed]

Jansen, E.; Daniels, L.A.; Nicholson, ].M. The dynamics of parenting and early feeding—Constructs and controversies: A
viewpoint. Early Child Dev. Care 2012, 182, 967-981. [CrossRef]

Leunissen, R.W.J.; Kerkhof, G.F,; Stijnen, T.; Hokken-Koelega, A. Timing and Tempo of First-Year Rapid Growth in Relation to
Cardiovascular and Metabolic Risk Profile in Early Adulthood. JAMA 2009, 301, 2234-2242. [CrossRef] [PubMed]

Case, A.; Paxson, C. Parental Behavior And Child Health. Health Aff. 2002, 21, 164-178. [CrossRef] [PubMed]

Yee, A.Z.H.; Lwin, M.O.; Ho, S.S. The influence of parental practices on child promotive and preventive food consumption
behaviors: A systematic review and meta-analysis. Int. |. Behav. Nutr. Phys. Act. 2017, 14, 47. [CrossRef]

Watts, A.W,; Loth, K.; Berge, ].M.; Larson, N.; Neumark-Sztainer, D. No Time for Family Meals? Parenting Practices Associated
with Adolescent Fruit and Vegetable Intake When Family Meals Are Not an Option. J. Acad. Nutr. Diet. 2017, 117, 707-714.
[CrossRef]

Vaughn, A.E.; Martin, C.L.; Ward, D.S. What matters most—What parents model or what parents eat? Appetite 2018, 126, 102-107.
[CrossRef]

Fuemmeler, B.F,; Yang, C.; Costanzo, P.; Hoyle, R H.; Siegler, I.C.; Williams, R.B.; Ostbye, T. Parenting Styles and Body Mass Index
Trajectories from Adolescence to Adulthood. Health Psychol. 2012, 31, 441. [CrossRef]

Di Noia, J.; Monica, D.; Cullen, K.W.; Pérez-Escamilla, R.; Gray, H.L.; Sikorskii, A. Differences in Fruit and Vegetable Intake by
Race/Ethnicity and by Hispanic Origin and Nativity Among Women in the Special Supplemental Nutrition Program for Women,
Infants, and Children, 2015. Prev. Chronic Dis. 2019, 13, E115. [CrossRef]

Lee, S.H.; Moore, L.V,; Park, S.; Harris, D.M.; Blanck, H.M. Adults Meeting Fruit and Vegetable Intake Recommendations—United
States, 2019. MMWR. Morb. Mortal. Wkly. Rep. 2022, 71, 1-9. [CrossRef]

Pérez-Escamilla, R.; Putnik, P. The role of acculturation in nutrition, lifestyle, and incidence of type 2 diabetes among Latinos.
J. Nutr. 2007, 137, 860-870. [CrossRef]

De Hoog, M.L.A.; Kleinman, K.P; Gillman, M.W.; Vrijkotte, T.G.M.; van Eijsden, M.; Taveras, E.M. Racial/ethnic and immigrant
differences in early childhood diet quality. Public Health Nutr. 2014, 17, 1308. [CrossRef]

Bandura, A. Health promotion by social cognitive means. Health Educ. Behav. 2004, 31, 143-164. [CrossRef]

Reicks, M.; Banna, J.; Cluskey, M.; Gunther, C.; Hongu, N.; Richards, R.; Topham, G.; Wong, S.S. Influence of Parenting Practices
on Eating Behaviors of Early Adolescents during Independent Eating Occasions: Implications for Obesity Prevention. Nutrients
2015, 7, 8783-8801. [CrossRef]

Korani, M.; Rea, D.M.; King, PE; Brown, A.E. Maternal eating behaviour differs between ethnic groups: Considerations for
research and practice. Matern. Child Nutr. 2018, 14, €12630. [CrossRef]

Monroe-Lord, L.; Jones, B.L.; Richards, R.; Reicks, M.; Gunther, C.; Banna, J.; Topham, G.L.; Anderson, A.; Lora, KR,
Wong, S.S.; et al. Parenting Practices and Adolescents” Eating Behaviors in African American Families. Int. ]. Environ. Res.
Public Health 2022, 19, 110. [CrossRef]

Lohman, T.G.; Roche, A.E; Martorell, R. Anthropometric Standardization Reference Manual, Human Kinetics Books: Chicago, IL, USA, 1988.
Gunther, C.; Reicks, M.; Banna, J.; Suzuki, A.; Topham, G.; Richards, R.; Jones, B.; Lora, K.; Anderson, A.K,; da Silva, V.; et al. Food
Parenting Practices That Influence Early Adolescents’ Food Choices During Independent Eating Occasions. J. Nutr. Educ. Behav.
2019, 51, 993-1002. [CrossRef]

Sleddens, E.E.; O’Connor, T.M.; Watson, K.B.; Hughes, S.O.; Power, T.G.; Thijs, C.; De Vries, N.K.; Kremers, S.PJ. Development of
the Comprehensive General Parenting Questionnaire for caregivers of 5-13 year olds. Int. ]. Behav. Nutr. Phys. Act. 2014, 11, 1-14.
[CrossRef]

Banna, J.; Richards, R.; Jones, B.; Anderson, A.K.; Reicks, M.; Cluskey, M.; Gunther, C.; Hongu, N.K; Lora, K.; Misner, S.; et al.
Describing independent eating occasions among low-income adolescents. Int. J. Environ. Res. Public Health 2020, 17, 981.
[CrossRef]

Conlon, B.A.; McGinn, A.P; Isasi, C.R.; Mossavar-Rahmani, Y.; Lounsbury, D.W.; Ginsberg, M.S.; Diamantis, PM.; Groisman-
Perelstein, A.E.; Wylie-Rosett, J. Home environment factors and health behaviors of low-income, overweight, and obese youth.
Am. ]. Health Behav. 2019, 43, 420-436. [CrossRef]

Sherry, B.; McDivitt, J.; Birch, L.L.; Cook, EH.; Sanders, S.; Prish, J.L.; Francis, L.A.; Scanlon, K.S. Attitudes, practices, and concerns
about child feeding and child weight status among socioeconomically diverse white, Hispanic, and African-American mothers.
J. Am. Diet. Assoc. 2004, 104, 215-221. [CrossRef]


https://www.cdc.gov/nccdphp/dnpao/index.html
https://www.cdc.gov/nccdphp/dnpao/index.html
http://doi.org/10.1001/archpediatrics.2009.18
http://www.ncbi.nlm.nih.gov/pubmed/19349563
http://doi.org/10.1001/jama.2014.732
http://www.ncbi.nlm.nih.gov/pubmed/24570244
http://doi.org/10.1080/03004430.2012.678593
http://doi.org/10.1001/jama.2009.761
http://www.ncbi.nlm.nih.gov/pubmed/19491185
http://doi.org/10.1377/hlthaff.21.2.164
http://www.ncbi.nlm.nih.gov/pubmed/11900156
http://doi.org/10.1186/s12966-017-0501-3
http://doi.org/10.1016/j.jand.2016.10.026
http://doi.org/10.1016/j.appet.2018.03.025
http://doi.org/10.1037/a0027927
http://doi.org/10.5888/pcd13.160130
http://doi.org/10.15585/mmwr.mm7101a1
http://doi.org/10.1093/jn/137.4.860
http://doi.org/10.1017/S1368980013001183
http://doi.org/10.1177/1090198104263660
http://doi.org/10.3390/nu7105431
http://doi.org/10.1111/mcn.12630
http://doi.org/10.3390/ijerph19010110
http://doi.org/10.1016/j.jneb.2019.05.597
http://doi.org/10.1186/1479-5868-11-15
http://doi.org/10.3390/ijerph17030981
http://doi.org/10.5993/AJHB.43.2.17
http://doi.org/10.1016/j.jada.2003.11.012

Int. |. Environ. Res. Public Health 2022, 19, 7388 14 of 14

25.

26.

27.

28.

29.

30.

31.

32.

33.

Berge, ].M.; Wall, M.; Loth, K.; Neumark-Sztainer, D. Parenting Style as a Predictor of Adolescent Weight and Weight-Related
Behaviors. J. Adolesc. Health 2010, 46, 331-338. [CrossRef]

Patrick, H.; Nicklas, T.A.; Hughes, 5.0.; Morales, M. The benefits of authoritative feeding style: Caregiver feeding styles and
children’s food consumption patterns. Appetite 2005, 44, 243-249. [CrossRef]

Shloim, N.; Edelson, L.R.; Martin, N.; Hetherington, M.M. Parenting styles, feeding styles, feeding practices, and weight status in
4-12 year-old children: A systematic review of the literature. Front. Psychol. 2015, 6, 1849. [CrossRef]

Sleddens, E.F.C.; Gerards, SM.PL.; Thijs, C.; De Vries, N.K.; Kremers, S.PJ. General parenting, childhood overweight and
obesity-inducing behaviors: A review. Int. ]. Pediatr. Obes. 2011, 6, e12—e27. [CrossRef]

Draxten, M.; Fulkerson, J.A.; Friend, S.; Flattum, C.F.; Schow, R. Parental role modeling of fruits and vegetables at meals and
snacks is associated with children’s adequate consumption. Appetite 2014, 78, 1-7. [CrossRef]

McGowan, L.; Croker, H.; Wardle, J.; Cooke, L.J. Environmental and individual determinants of core and non-core food and drink
intake in preschool-aged children in the United Kingdom. Eur. J. Clin. Nutr. 2012, 66, 322-328. [CrossRef]

Lange, S.J.; Moore, L.V.; Harris, D.M.; Merlo, C.L.; Lee, S.H.; Demissie, Z.; Galuska, D.A. Percentage of Adolescents Meeting Fed-
eral Fruit and Vegetable Intake Recommendations—Youth Risk Behavior Surveillance System, United States, 2017. Morb. Mortal.
WEkly. Rep. 2021, 70, 69-74. [CrossRef]

Avery, A.; Anderson, C.; McCullough, F. Associations between children’s diet quality and watching television during meal or
snack consumption: A systematic review. Matern. Child Nutr. 2017, 13, €12428. [CrossRef]

Trofholz, A.C; Tate, A.; Loth, K.; Neumark-Sztainer, D.; Berge, ].M. Watching Television while Eating: Associations with Dietary
Intake and Weight Status among a Diverse Sample of Young Children. J. Acad. Nutr. Diet. 2019, 119, 1462-1469. [CrossRef]


http://doi.org/10.1016/j.jadohealth.2009.08.004
http://doi.org/10.1016/j.appet.2002.07.001
http://doi.org/10.3389/fpsyg.2015.01849
http://doi.org/10.3109/17477166.2011.566339
http://doi.org/10.1016/j.appet.2014.02.017
http://doi.org/10.1038/ejcn.2011.224
http://doi.org/10.15585/mmwr.mm7003a1
http://doi.org/10.1111/mcn.12428
http://doi.org/10.1016/j.jand.2019.02.013

	Introduction 
	Methodology 
	Participants 
	Procedure 
	Parents’ Surveys and Interviews 
	Adolescents’ Interviews 
	Data Analysis 

	Results 
	Parenting Practices 
	Demographic Analysis 
	Parenting Practices and Styles and Race/Ethnicity 
	Parenting Practices and Styles and Adolescent BMI Percentiles 
	Adolescents’ Food Consumption by Parenting Practice and Style and Race/Ethnicity 
	Environmental Factors, Family Race/Ethnicity, and Adolescents’ Sex 

	Discussion 
	Conclusions 
	References

