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Abstract

Family relationships are important predictors of adolescents’ diet, physical activity, and health
issues including obesity. Despite their prominence in the family, siblings have received little
attention on how they may influence these health-related behaviors. Addressing this gap, the
present study examined associations between sibling relationship qualities and adolescents’ health
attitudes, exercise behaviors, and weight controlling for other family relationship qualities.
Participants included one parent and two adolescent siblings (ages 12 to 19) from 326 families.
Multilevel models indicated that net of parent-adolescent relationship qualities and adolescents’
personal characteristics, sibling intimacy was related to healthy attitudes and greater exercise
behaviors, whereas sibling conflict was associated with increased risk of being overweight. Links
between sibling conflict and weight status, however, were further qualified by gender composition
of the sibling dyad. Results highlight the significance of sibling relationships in adolescents’
everyday health attitudes and behaviors and implications for intervention efforts are discussed.
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Adolescence is a critical period in the development and maintenance of healthy behaviors,
including diet and exercise (Breinbauer & Maddaleno, 2005). Research reveals, however,
that physical activity decreases throughout adolescence (Troiano et al., 2007), with older
adolescents (16-19) being one of the most sedentary groups in the United States (Matthews
et al., 2008). In fact, sedentary behaviors, along with unhealthy eating, and low exercise are
associated with being overweight or obese during adolescence (Mellin, Neumark-Sztainer,
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Story, Ireland, & Resnick, 2002). Given the major health problems (e.qg., cardiovascular
diseases, diabetes, and depression) associated with adolescent overweight and obesity (for
review see Daniels, 2006) as well as the high prevalence--one in three children and
adolescents are overweight or obese (American Heart Association, 2012)--it is critical to
explore the predictors of adolescents’ weight and health behaviors.

Familial Relationships and Health

Research and theory on social support suggests that social relationships are strongly related
to individual health and well-being (Cohen, Gottlieb, & Underwood, 2000). In fact, research
reveals that family relationships are significant predictors of adolescents’ health behaviors,
including diet and exercise. For example, high family conflict as well as low connectedness
predicts inadequate fruit and vegetable consumption (Neumark-Sztainer, Story, Resnick, &
Blum, 1996) and obesity (Zeller et al., 2007) among adolescents. In contrast, authoritative
parenting style, characterized by greater connectedness and as well as a degree of
demandingness, is associated with healthy fruit intake and physical activity among
adolescents (Kremers, Brug, de Vries, & Engels, 2003; Schmitz et al., 2002). Furthermore,
parent-child closeness is positively associated with health promoting behaviors (Youngblade
et al., 2007). In short, accumulating evidence strongly implicates the nature and quality of
family relationships, specifically parent-child relationships, as salient predictors of
adolescents’ health behaviors and weight status.

Sibling relationships

The influence of siblings, who play a central role in the family environment, has been
largely neglected by health researchers. Sibling relationship qualities (e.g., warmth, conflict)
specifically, have received little attention in the context of adolescent physical activity,
nutrition, and weight (for exceptions see de Leeuw, Snoek, van Leeuwe, van Strien, &
Engels, 2007; Vincent & McCabe, 2000). This omission is particularly surprising given that
research demonstrates that sibling relationship qualities are significant predictors of a variety
of adolescent outcomes (e.g., delinquency, depression, peer competence) above and beyond
parent-child relationship quality (Branje, van Lieshout, van Aken, & Haselager, 2004; Criss
& Shaw, 2005; Kim, McHale, Crouter, & Osgood, 2007; Stocker, Burwell, & Briggs, 2002)
and shared characteristics like parenting and genetics (Natsuaki, Ge, Reiss, & Neiderhiser,
2009).

Risk and protective functions of sibling relationships—Leading perspectives on
social support suggest that relationships influence health through their effects on self-esteem
and self-regulation and/or by providing resources necessary to handle stress (Cohen et al.,
2000). With respect to the former, research focusing primarily on youths’ adjustment has
found that positive sibling relationship qualities like warmth and intimacy have been linked
to increased social competence, self-esteem, and self-regulation in adolescence (Kim et al,
2007; Padilla-Walker, Harper, & Jensen, 2010; Yeh & Lempers, 2004). With respect to the
latter, positive sibling relationship qualities have been shown to serve as protective factors
and buffer the influence of stressors such as family conflict (Caya & Liem, 1998), low
parent support (Milevsky & Levitt, 2005), poor peer relationships (East & Rook, 1992), and
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other ecological risks (Milevsky & Levitt, 2005). Furthermore, positive sibling relationship
qualities have also been associated with fewer externalizing (Branje et al., 2004) and
internalizing behaviors (Kim et al., 2007; Yeh & Lempers, 2004). Despite these potential
protective functions, research consistently reveals that negative sibling relationship qualities
such as sibling conflict and hostility are positively associated with externalizing (Criss &
Shaw, 2005; Natsuaki et al., 2009) and internalizing behaviors (Kim et al., 2007; Padilla-
Walker et al., 2010; Stocker et al., 2002) during adolescence. As such, negative sibling
relationships may serve as important risk factors for unhealthy coping behaviors, whereas
positive sibling relationships may serve as protective factors and promote health.

Multidimensionality of sibling relationship—To our knowledge, only one study has
looked at the influence of both sibling and parental relationships on adolescents’ eating
behaviors. Vincent and McCabe (2000) found that discussion with siblings about weight loss
was positively associated with cognitive dietary restraint in adolescent girls; however the
quality of the sibling relationship itself did not predict body dissatisfaction or disordered
eating in adolescent boys and girls, and nor did the quality of relationship with parents. One
possible reason for this finding is that relationship quality was measured globally (parental
care and sibling care) and did not differentiate the positive and negative dimensions of the
relationships. As discussed earlier, a body of work on sibling (as well as parent-child)
relationships highlights the contributions of both positive and negative relationship qualities
for youths’ development. To date, most work has examined the implications of positive and
negative relationship qualities separately, with results demonstrating contrasting patterns of
influence (i.e., positive qualities linked to better outcomes and negative qualities associated
with poorer outcomes). In the daily lives of youth, however, positivity and negativity do not
occur in isolation, and the effects of one may suppress the implications of the other on
youth's adjustment. Therefore, to gain a more complete understanding of the implications of
sibling and other family relationships for individual health and adjustment the contribution
of both positive and negative dimensions of the relationship should be considered
concurrently.

To date, the few studies that have investigated the relative contribution of sibling conflict
versus sibling intimacy yield mixed results. For example, East and Shi (1997) found that in
younger sisters of pregnant or parenting adolescents, negativity in the sibling relationship
was a stronger predictor of younger siblings’ delinquency and sexual behaviors than
positivity in the relationship. Similarly, in a prospective study, Criss and Shaw (2005) found
sibling conflict, but not sibling intimacy, at age 10 predicted antisocial behaviors at ages 11
and 12. In contrast, in a cross-sectional study, Pike, Coldwell, and Dunn (2005) found that
sibling positivity was more consistently linked to older siblings’ prosocial behaviors and
total difficulties than negativity. Padilla-Walker and colleagues (2010) found sibling
intimacy to consistently predict multiple adolescent outcomes (i.e., prosocial behaviors,
externalizing behaviors) compared to sibling hostility, which predicted only internalizing
behaviors. Although findings are mixed overall, the latter two studies suggest that in positive
domains sibling positivity may serve as a buffer and protect youth from the negative
outcomes associated with sibling negativity. To address this possibility and to demonstrate
the need for a holistic approach to studying sibling relationships, the present study

Fam Relat. Author manuscript; available in PMC 2015 July 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Senguttuvan et al.

Page 4

simultaneously considered sibling conflict and intimacy as predictors of adolescent health
outcomes.

Current Study

Method

Participants

Procedure

In this study, we specifically explored whether sibling intimacy and conflict were related to
adolescents’ health attitudes, exercise behaviors, and weight status above and beyond
parent-child relationship qualities (intimacy and conflict) as well as individual (e.g., age,
temperament) and family characteristics (i.e., SES). Given previous findings (e.g., Branje et
al., 2004; Kim et al., 2007), we hypothesized that sibling intimacy would be positively
associated with healthy attitudes and exercise behaviors and decrease the risk of being
overweight. In contrast, we hypothesized that sibling conflict would be negatively associated
with health attitudes and exercise behavior and would increase the probability of being
overweight. We also expected that sibling intimacy would be more strongly associated with
positive outcomes (i.e., health attitudes and exercise behaviors; Padilla-Walker et al., 2010;
Pike et al., 2005) as compared to sibling conflict. Given that previous research reveals that
sibling relationship qualities often vary as a function of the gender composition of the
sibling dyad (e.g., Buhrmester, 1992), we also examined whether the associations between
sibling relationship quality and health behaviors were moderated by sibling gender
composition.

Participants included one parent (87% female; Mage = 44.95 years, SD = 5.54) and two
consecutively-born adolescent-age siblings (Mage = 17.17, SD = .94 years for earlier-born
siblings and Mage = 14.52, SD = 1.27 years for later-born siblings, respectively) from 326
families. Families ranged from working to upper class on the basis of family income (Med =
$70,000, M = 77,964, SD = 72,806, range $0 — 980,000) and parents’ education (M = 14.50
years, SD = 2.37). Seventy-one percent of the participating families were Caucasian, 23%
were African American, and 6% were of other ethnic groups. Seventy-seven percent of the
parents were married. Sibling dyads were distributed almost equally among the four possible
gender compositions (29% older sister-younger sister; 22% older brother-younger brother,
27% older brother-younger sister; and 22% older sister-younger brother). Siblings were M =
2.65 years (SD = 1.08) apart in age and 97% of the siblings were full biological siblings. The
number of children in the household ranged from 2 to 8 (M = 2.8, SD = 1.13) and all target
siblings resided together.

To generate the sample, we targeted families with at least two adolescent children from
seven different counties within one Midwestern US state. To increase the ethnic diversity of
the sample, African American families were oversampled (23% of the current sample was
African American as compared to a state average of 9%; U.S. Census Bureau, 2010).
Names, addresses, and phone numbers of families that included at least two adolescent
children from the seven target counties were identified from purchased marketing lists.
Families were sent prenotification letters that described the study and included a telephone
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number, e-mail address, and a postage paid postcard to return if the family fit the study
criteria and was interested in participating. Study criteria required that the older adolescent
was in the 11t or 12t grade and the younger sibling was in the 7" grade or above. Forty-
two percent of eligible and contacted families participated in the study (for more information
on sampling and recruitment see Whiteman, Jensen, & Maggs, 2013).

Participating families were mailed informed consent/assent forms along with postage paid
envelopes to return the forms. After signed consent/assent was received, telephone
interviews were scheduled with the family. Research assistants trained in standardized
interviewing procedures conducted separate interviews with the parent and the two siblings.
Participants’ sense of privacy to answer questions comfortably was checked on before their
interview. If lack of privacy was a concern for the participant or the interviewer, then
interviews were rescheduled for a later date. Each interview lasted between 30-45 minutes.
Parents reported on demographics and adolescent temperament. Siblings reported on their
health, health behaviors, sibling relationship, and parent-child relationship qualities. Each
participant was compensated $35 for their participation (a total of $105 per family).

Sibling Relationship Qualities—Sbling intimacy was measured using an adaptation of
Blyth, Hill, and Thiel's (1982) eight-item scale. Specifically, siblings reported on the level of
support, understanding, and acceptance they experienced in the sibling relationship (e.g.,
“How much do you share your inner feelings or secrets with your brother/sister?). Items
were responded to on a 5-point Likert scale ranging from 1 (not at all) to 5 (very much).
Total scores were averaged across the items, with higher scores denoting greater intimacy
(M =3.22, SD = .68, a = .83 for earlier-born siblings; M = 3.27, SD = .68, a = .81 for later-
born siblings).

Siblings also reported on the level of conflict in their relationship using five items from
Furman and Buhrmester's (1985) Network Relationship Inventory. An example item is
“How much do you and your brother/sister disagree or quarrel with each other?” Items were
rated on a 5-point scale from 1 (not at all) to 5 (very much). Total scores were averaged
across items, with higher scores indicating greater conflict in the relationship (M = 3.17, SD
= .82, a =.90 for earlier-born siblings; M = 3.13, S = .89, a =.91 for later-born siblings).

Parent-Child Relationship Qualities—Both siblings reported on their relationship with
their mothers and fathers. Parent-child intimacy was measured using the same eight-item
scale used to measure sibling intimacy (Blyth et al., 1982). Total scores were averaged
across the eight items, with higher scores denoting greater intimacy (Mpygther = 3.58, D =.
72; Mtather = 3.24, SD = .85 for earlier-born siblings; Mygother = 3.60, SD = .66; Mtather =
3.33, D = .77 years for later-born siblings). Cronbach's as ranged from .83 to .89.

Parent-adol escent conflict was assessed using a scale adapted from Smetana (1988) that
measured the frequency of conflict in 12 domains (e.g., chores, appearance, homework and
schoolwork, social life, behavior and personality, relationship with siblings). Items were
rated on a 6-point scale from 1 (not at all) to 6 (several times a day). Total scores were
averaged across the items with higher scores indicating greater conflict in the relationship
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(Mmother = 2.22, D = .70; Mgther = 2.05, SD = .76 for earlier-born siblings; Miother = 2.27,
D =.73; Mggther = 2.05, SD = .72 years for later-born siblings). Cronbach's as ranged from .
84 t0 .89.

Health Behaviors—Siblings reported on their own health habits using nine items
developed for this study. Seven of these items measured general attitudes towards health
and eating (e.g., “I think about being a healthy person a lot”; “I make sure | eat
nutritiously”) and the remaining two items measured level of exercise (e.g., “l engage in
physical activity regularly”; “I am sure to get regular exercise”). Items were rated on a 5-
point scale ranging from 1 (really not true) to 5 (really true). Total scores were averaged
across the items for each of the two subscales, with higher scores denoting healthier attitudes
and greater exercise (Mpeaith = 3.51, SD = .70; Mgyer = 3.78, SD = 1.08 for older siblings;
Mhealth = 359, SD = .69; Mgyer = 3.84, SD = .96 for younger siblings). Cronbach's as for the
general health and eating subscale were .87 and .86, and as for the exercise subscale were .
87 and .73, for older and younger siblings, respectively.

Weight Status—Siblings reported on their height and weight, which was used to calculate
their body mass index (BMI) using the formula weight(kg)/height?(m). Body mass index
percentile curves adjusted for age and gender (Centers for Disease Control and Prevention,
2000) were used to categorize adolescents as normal, underweight, overweight, and obese.
Of the older siblings approximately 10% were obese, 12% overweight, 75% were of normal
weight, and 4% were underweight. Among younger siblings, 16% were obese, 14%
overweight, 68% normal weight, and 2% were underweight. The obese and overweight
groups were combined to create an overweight group and the underweight adolescents were
omitted from the weight analyses.

Covariates—Given previous findings highlighting age (Matthews et al., 2008), gender
(Rolls, Federoff, & Guthrie, 1991), and temperament (de Brujin, Kremers, Schaalma, van
Mechelen, & Brug, 2005) are associated with adolescent's eating and exercise behaviors and
weight regulation, these factors were controlled in our analyses. Parents reported on
dimensions of temperament quality for both siblings using items adapted from the Revised
Dimensions of Temperament Survey (DOTS-R; Windle, 1992; Windle & Lerner, 1986). For
this study, three items indexing perseverance (e.g., “Stays with an activity for a long time”)
were included. Items were rated on a 4-point scale from 1 (usually false) to 5 (usually true).
Total score were averaged across items, with higher scores indicating greater perseverance
(M =3.03, SD =.75, a = .79 for earlier-born siblings; M = 3.15, SD = .68, a = .84 for later-
born siblings). Adolescent gender (0 = girls, 1 = boys) and sibling gender composition (girl-
girl dyad as reference group) were dummy coded. Additionally, we controlled for
socioeconomic status, birth order and age spacing of the sibling dyad. Information on family
income and parents’ education was collected from parents. Standardized scores of family
income and parents’ education were averaged together to index socioeconomic status (SES).
Birth order was dummy coded (0 = older sibling; 1 = younger sibling).
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Analytic Strategy

We employed a series of multi-level models (MLM) to examine whether sibling relationship
qualities predicted adolescent health attitudes, exercise behavior, and weight status net of
parent-child qualities and individual characteristics like age and perseverance. Multi-level
modeling is advantageous because it extends multiple regression techniques to account for
the nested nature of the data. In this study, siblings (Level 1) were nested in families (Level
2). Analyses were run in SAS 9.2; the MIXED procedure was used to predict health attitudes
and exercise behaviors and the NLMIXED procedure was used to predict weight status.
Following McMahon, Pouget and Tortu's (2006) guidelines for modeling dyadic data with
binary outcome using the NLMIXED procedure, the starting parameters for intercept and
slopes were obtained using the GENMOD procedure and the initial value for the variance
due to dyads was obtained using the MIXED procedure. For all outcomes, predictors were
entered hierarchically, with main effects prior to interaction terms. All the continuous
variables were grand mean centered.

Results

Table 1 displays the correlations between study variables separately for older and younger
siblings.

General Attitudes Towards Health

Results of the multi-level models predicting adolescents’ general health attitudes are
presented in Table 2. In general, our models revealed significant effects for several of the
control variables. First, age was negatively related to adolescents’ general health attitudes.
Additionally, adolescents’ perseverance was positively associated with general health
attitudes. With respect to family relationship qualities, conflict with mothers was negatively
linked to general health attitudes, whereas intimacy with fathers was positively associated.
Consistent with expectations, sibling intimacy was positively associated with adolescents’
general health attitudes, net of parent-adolescent relationship qualities and other controls.
Contrary to our hypothesis, sibling conflict was not associated with youths’ health attitudes.
Gender composition of the sibling dyad did not moderate these effects (not shown in Table
2).

Exercise Behaviors

Similarly to general health attitudes, several of control variables were significantly related to
adolescents’ exercise behaviors (see Table 2). A main effect of gender revealed that boys
reported higher exercise behavior than girls. A main effect of gender composition also
revealed that siblings in older brother-younger sister dyads reported higher exercise
behaviors than youth in older sister-younger sister dyads. Adolescents’ perseverance was
positively associated with exercise as well. Conflict and intimacy with fathers were both
positively linked with exercise behaviors. Conflict with mothers was negatively associated
with exercise behaviors. With respect to sibling relationship qualities, consistent with
hypotheses, sibling intimacy was positively associated with exercise behaviors; sibling
conflict, however, was unrelated. Again, no interaction effects were found between sibling
relationship qualities and sibling gender composition (not shown in Table 2).
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Weight Group

The NLMIXED procedure provided the logarithmic odds of being overweight for each
predictor. For ease of interpretation the log-odds were converted to adjusted odds ratio by
taking their exponents. Consistent with the results of health attitudes and exercise behaviors,
several control variables were significant in predicting the probability of being overweight
(see Table 3). The odds of being overweight decreased with age and perseverance.
Inconsistent with previous work, conflict with mothers was associated with decreased risk of
being overweight. Inconsistent with expectations, sibling intimacy was not associated with
youths” weight status. Sibling conflict, however, was a significant predictor of being
overweight. Specifically, in the main effects model, a one unit increase in sibling conflict
increased the odds of being overweight approximately two times. This effect, however, was
qualified by an interaction with sibling gender composition (see Table 3). As can be seen in
Figure 1, sibling conflict was more strongly linked to elevated probabilities of being
overweight for sibling dyads with brothers.

Discussion

Despite their centrality in the family, there has been limited research exploring how sibling
relationships are related to adolescents’ everyday health attitudes and behaviors. Taking a
systemic view on the family and holistic perspective of the sibling relationship, we found
that sibling intimacy was a significant predictor of adolescents’ health attitudes and exercise
behaviors after controlling for parent-child relationship qualities and individual
characteristics such as temperament. Even though bivariate correlations revealed that sibling
conflict was significantly associated with health attitudes and exercise behaviors, these
associations were not present when considered simultaneously with sibling intimacy.
Although work examining the concurrent influence of intimacy and conflict is limited, these
findings are consistent with research showing that sibling intimacy, as compared to conflict,
is more strongly related to positive outcomes (Padilla-Walker et al., 2010; Pike et al, 2005).
Other research has also shown that sibling intimacy is related to greater self-regulation and
self-esteem (Kim et al., 2007; Yeh & Lempers, 2004) and also buffers the effects of stress
(Caya & Liem, 1998; Milevsky & Levitt, 2005). Given that self-esteem and self-regulation
are associated with physical activity and healthy eating in youth (Kalavana, Maes, & Gucht,
2010; Reynolds et al., 1990), it could be that sibling intimacy indirectly promotes positive
health attitudes and exercise behaviors by improving healthy coping and overall mental
health.

Although unrelated to adolescents’ general health attitudes and exercise behaviors, sibling
conflict, and not sibling intimacy, was associated with an increased risk of being
overweight. There are several possible mechanisms through which sibling conflict may
influence weight. For example, research suggests that the experience of stress is positively
associated with behaviors such as fatty food intake and frequent snacking in adolescents
(Cartwright et al., 2003). Perhaps sibling conflict produces or exacerbates stress and
contributes to the development of overweight and obesity through compromised coping
skills. Additionally, sibling conflict may influence obesity through hormonal changes. For
example, presence of excessive glucocorticoid hormone secreted in response to experience
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of stress is associated with the development of visceral obesity (Adam & Epel, 2007). Our
analyses, however, revealed that sibling gender composition moderated the effects of sibling
conflict on the risk of being overweight. Links between conflict and the risk for being
overweight were strongest for dyads with older brothers (i.e., brother-brother and brother-
sister dyads) and lowest for sister-sister dyads. Perhaps conflict in the sister-sister dyads is
not as consequential as it is in other dyads as sisters generally provide more warmth and
support than brothers (Buhrmester, 1992). In fact, sister-sister dyads may be unique as other
studies have shown these dyads to differ from other gender constellations on other markers
of health (Vogt Yuan, 2009). Ultimately, in order to fully understand how sibling
relationships influence adolescents’ health and well-being, future research will need to
investigate the potential pathways (e.g., stress, self-regulation, coping) that may
differentially mediate the links between sibling relationships and youths’ outcomes for the
different gender compositions.

Although conflict has commanded attention as the sibling relationship construct with high
potential to influence adolescent adjustment (Kramer, 2010), our results reveal differential
links when considered independently versus in context of other relationship dimensions.
Sibling relationships are characterized not only by conflicts, teasing, and rivalry, but also by
affection, pride, and shared laughter (Furman & Buhrmester, 1985). For two out of three
outcomes, we found that sibling intimacy has the potential to protect youth from the
negative effects of conflict. Moving forward, it is imperative that future work continue to
examine multiple affective dimensions of the sibling relationship simultaneously to better
understand the complete contribution of sibling relationships for adolescents’ health and
well-being. In fact, person centered techniques such as cluster analysis or latent class
analysis may be particularly effective in capturing the synergistic associations among
multiple relationship dimensions prevalent in family and other close relationships
(Whiteman & Loken, 2006).

While not the main focus of this study, some parent-child relationship qualities were related
to adolescent outcomes in unexpected directions. For example, conflict with fathers was
associated with higher exercise behaviors and conflict with mothers was associated with
decreased odds of being overweight. Although counterintuitive, these findings are consistent
with a recent study, which found better relationships with mothers during adolescence were
associated with increased risk for obesity in adulthood (Gillette, Lohman, & Flittner, 2013).
These findings also suggest that siblings and parents may influence adolescent health and
related behaviors through different mechanisms. For instance, although parents are similar to
siblings in being potential sources of support or stress, parents also play a gatekeeping role.
Parents make decisions about food availability, hours of television watching, and sports
classes or physical activities they can afford for their child (Beets, Cardinal, & Alderman,
2010; Campbell et al., 2007). Additionally, parental feeding practices such as controlling
portion sizes or using food for reinforcement have been linked to adolescent eating
behaviors and obesity (Birch, Savage, & Ventura, 2007; Campbell et al., 2007). Ultimately,
research examining the entire family system is required to understand the mediating (and
potentially moderating) processes that link family relationships to adolescent health.
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Limitations and Implications

The results of this study should be considered in the context of several limitations related to
the study design and methodology. First, the cross-sectional nature of this study prevented
the formal testing of directional effects. Consistent with extant cross-sectional and
longitudinal studies, we posited that sibling relationship qualities predict health outcomes
(e.g., conflict predicts adolescents’ overweight). It is possible, however, that adolescents’
health could influence their relationship quality (e.g., overweight adolescents have poorer
sibling relationships). Ultimately, longitudinal data are required to understand the
bidirectional relationships between these variables. Second, our measures relied on
adolescents’ self-reports. It is possible that associations between relationship qualities and
siblings’ health-related attitudes and behaviors were inflated because of method variance
problems (e.g., Lorenz, Conger, Simon, Whitbeck, & Elder, 1991). Relatedly, reports of
height and weight were provided by adolescents. Although this has been found to be a
reliable method of obtaining BMI and is used widely, it is possible that adolescents
misreported their height and weight, which may lead to this study misestimating potential
associations. Finally, our sample was more affluent and included more married couples as
compared to state averages (U.S. Census Bureau, 2010). As such, the results may not
generalize to lower income groups or single-parent families. Therefore, it is essential that
this work be replicated in more diverse populations.

Despite these limitations, the current study had several strengths and important implications
for practice. First, it adds to the scarce literature on the effects of sibling relationship
qualities on adolescent health. Second, the use of multilevel models allowed us to study
multiple siblings from the same families. Third, majority of studies tend to focus on conflict
and negativity in the relationships to an extent of exclusion of positive aspects. By testing
sibling conflict and intimacy concurrently we showed the relative importance of each on
different health outcomes.

Overall, our findings support a risk/protective framework of sibling relationships and have
implications for prevention and intervention efforts. Family based treatment programs
directed towards weight loss and improving diet and physical activity in youth seldom
include siblings (for review see Kitzman-Ulrich et al., 2010). Our results indicate that
siblings play an important role in adolescent health, and intervention efforts should
capitalize on such findings. In fact, accumulating evidence reveals that sibling relationships
during childhood and adolescence are malleable, making them important targets for
intervention. For example, intervention efforts focused on teaching emotion regulation and a
variety of other skills including communication, problem-solving, and negotiation can teach
siblings to handle the emotionally charged nature of the sibling relationship and decrease
conflict (Kramer, 2010). Furthermore, a recent sibling-focused intervention enhanced
positivity and reduced negativity in the sibling relationship, which in turn, were associated
with better child and adolescent outcomes (Feinberg, Solmeyer, & McHale, 2012).
Additionally, promoting positive engagement, respect, and shared experiences can create a
sense of alliance and protection, helping siblings to draw upon one another as social support
(Feinberg, Solmeyer, Hostetler et al., 2012; Kramer, 2010). In short, prevention and
intervention efforts would benefit from focusing on the sibling relationships as way to
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enhance adjustment and psychosocial competence in youth, ultimately leading to overall
healthy development.

Acknowledgments

This research was supported by a grant from the National Institute on Alcohol Abuse and Alcoholism (R21-
AA017490) to Shawn D. Whiteman, Principal Investigator. We are extremely grateful to the families that
participated in this project as well as Julia Bernard, Anna Piazza-Gardner, Whitney Thomas, and a staff of
undergraduate research assistants who helped carry out this investigation.

References

Adam TC, Epel ES. Stress, eating and the reward system. Physiology & Behavior. 2007; 91:449-458.
doi:10.1016/j.physbeh.2007.04.011. [PubMed: 17543357]

American Heart Association. Heart disease and stroke statistics—2012 update. Circulation. 2012;
125:e2-€220. doi: 10.1161/CIR.00b013e31823ac046. [PubMed: 22179539]

Beets MW, Cardinal BJ, Alderman BL. Parental social support and the physical activity-related
behaviors of youth: A review. Health Education and Behavior. 2010; 37:621-644. doi:
1177/1090198110363884. [PubMed: 20729347]

Birch L, Savage JS, Ventura A. Influences on the development of children's eating behaviours: From
infancy to adolescence. Canadian Journal of Dietetic Practice and Research. 2007; 68:S1-S56.
Retrieved from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2678872/. [PubMed: 19430591]

Blyth DA, Hill JP, Thiel KS. Early adolescents’ significant others: Grade and gender differences in
perceived relationships with familial and nonfamilial adults and young people. Journal of Youth and
Adolescence. 1982; 11:425-450. doi: 10.1007/BF01538805. [PubMed: 24310956]

Branje SJT, van Lieshout CFM, van Aken MAG, Haselager GJT. Perceived support in sibling
relationships and adolescent adjustment. Journal of Child Psychology and Psychiatry. 2004;
45:1385-1396. doi:10.1111/j.1469-7610.2004.00332.x. [PubMed: 15482499]

Breinbauer, C.; Maddaleno, MH. Youth: choices and change. Pan American Health Organization;
Washington, D.C.: 2005.

Buhrmester, D. The developmental courses of sibling and peer relationships.. In: Boer, F.; Dunn, J.,
editors. Children's sibling relationships: Developmental and clinical issues. Erlbaum; Hillsdale, NJ:
1992. p. 19-40.

Campbell KJ, Crawford DA, Salmon J, Carver A, Garnett SP, Baur LA. Associations between the
home food environment and obesity-promoting eating behaviors in adolescence. Obesity. 2007;
15:719-730. doi: 10.1038/0by.2007.553. [PubMed: 17372323]

Cartwright M, Wardle J, Steggles N, Simon AE, Croker H, Jarvis MJ. Stress and dietary practices in
adolescents. Health Psychology. 2003; 22:362-369. doi: 10.1037/0278-6133.22.4.362. [PubMed:
12940392]

Caya MC, Liem JH. The role of sibling support in high-conflict families. American Journal of
Orthopsychiatry. 1998; 68:327-333. doi: 10.1037/h0080342. [PubMed: 9589771]

Cohen, S.; Gottlieb, BH.; Underwood, LG. Social relationships and health.. In: Cohen, S.; Underwood,
LG.; Gottlieb, BH., editors. Social support measurement and intervention: A guide for health and
social scientists. Oxford University Press; New York, NY: 2000. p. 29-52.

Criss MM, Shaw DS. Sibling relationships as contexts for delinquency training in low-income
families. Journal of Family Psychology. 2005; 19:592-600. doi:10.1037/0893-3200.19.4.592.
[PubMed: 16402874]

Daniels SR. The consequences of childhood overweight and obesity. The Future of Children. 2006;
16:47-67. doi: 10.1353/foc.2006.0004. [PubMed: 16532658]

de Bruijn G-J, Kremers SP, van Mechelen W, Brug J. Is personality related to fruit and vegetable
intake and physical activity in adolescents? Health Education Research. 2005; 20:635-644. doi:
10.1093/her/cyh025. [PubMed: 15781444]

Fam Relat. Author manuscript; available in PMC 2015 July 01.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2678872/

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Senguttuvan et al.

Page 12

de Leeuw RNH, Snoek HM, van Leeuwe JFJ, van Strien T, Engels RCM. Similarities and reciprocal
influences in eating behavior within sibling pairs: A longitudinal study. Eating Behaviors. 2007;
8:464-473. doi:10.1016/j.eatheh.2007.01.002. [PubMed: 17950935]

East PL, Rook KS. Compensatory patterns of support among children’s peer relationships: a test using
school friends, non-school friends and siblings. Developmental Psychology. 1992; 28:163-172.
doi: 10.1037/0012-1649.28.1.163.

East PL, Shi CR. Pregnant and parenting adolescents and their younger sisters: the influence of
relationship qualities for younger sister outcomes. Journal of Developmental and Behavioral
Pediatrics. 1997; 18:84-90. doi: 10.1097/00004703-199704000-00002. [PubMed: 9113588]

Feinberg ME, Solmeyer AR, McHale SM. The third rail of family systems: sibling relationships,
mental and behavioral health, and preventive intervention in childhood and adolescence. Clinical
Child and Family Psychology Review. 2012; 15:43-47. doi: 10.1007/s10567-011-0104-5.
[PubMed: 22105663]

Feinberg ME, Solmeyer AR, Hostetler ML, Sakuma K, Jones D, McHale SM. Siblings are special:
Initial test of a new approach for preventive youth behavior problems. Journal of Adolescent
Health. 2012 Advance online publication. doi: 10.1016/j.jadohealth.2012.10.004.

Furman W, Buhrmester D. Children's perceptions of the personal relationships in their social networks.
Developmental Psychology. 1985; 21:1016-1024. doi: 10.1037//0012-1649.21.6.1016.

Gillette, M.; Lohman, BJ.; Flittner, AE. The influence of birthweight, parental relationship satisfaction,
and self-control in adolescence on BMI over time.. In: Lohman, BJ., editor. Childhood obesity
over time: The influence of parenting and child self-regulatory behaviors; Symposium conducted
at the meeting of Society for Research in Child Development; Seattle, Washington. Apr. 2013

Kalavana TV, Maes S, De Gucht V. Interpersonal and self-regulation determinants of healthy and
unhealthy eating behavior in adolescents. Journal of Health Psychology. 2010; 15:44-52. doi:
10.1177/1359105309345168. [PubMed: 20064883]

Kim JY, McHale SM, Crouter AC, Osgood DW. Longitudinal linkages between sibling relationships
and adjustment from middle childhood through adolescence. Developmental Psychology. 2007;
43:960-973. d0i:10.1037/0012-1649.43.4.960. [PubMed: 17605528]

Kitzman-Ulrich H, Wilson DK, St. George SM, Lawman H, Segal M, Fairchild A. The integration of a
family systems approach for understanding youth obesity, physical activity, and dietary programs.
Clinical Child and Family Psychology Review. 2010; 13:231-253. doi: 10.1007/
$10567-010-0073-0. [PubMed: 20689989]

Kramer L. The essential ingredients of successful sibling relationships: An emerging framework for
advancing theory and practice. Child Development Perspectives. 2010; 4:80-86. doi: 10.1111/j.
1750-8606.2010.00122.x.

Kremers SP, Brug J, de Vries H, Engels RCM. Parenting style and adolescent fruit consumption.
Appetite. 2003; 41:43-50. doi:10.1016/S0195-6663(03)00038-2. [PubMed: 12880620]

Kuczmarski, RJ.; Ogden, CL.; Grummer-Strawn, LM.; Flegal, KM.; Guo, SS.; Wei, R.; Johnson, CL.
CDC Growth Charts: United States. Advance data from vital and health statistics (Report No 314).
National Center for Health Statistics; Hyattsville, Maryland: 2000. Retrieved from http://
www.cdc.gov/growthcharts

Lorenz FO, Conger RD, Simon RL, Whitbeck LB, Elder GH Jr. Economic pressure and marital
quality: An illustration of the method variance problem in the causal modeling of family
processes. Journal of Marriage and Family. 1991; 53:375-388. doi: 10.2307/352906.

Matthews CE, Chen KY, Freedson PS, Buchowski MS, Beech BM, Pate RR, Troiano RP. Amount of
time spent in sedentary behaviors in the United States, 2003-2004. American Journal of
Epidemiology. 2008; 167:875-881. doi:10.1093/aje/lkwm390. [PubMed: 18303006]

McMahon JM, Pouget ER, Tortu S. Individual and couple-level risk factors for hepatitis C infection
among heterosexual drug users: A multilevel dyadic analysis. Journal of Infectious Diseases. 2007;
195:1572-1581. doi: 10.1086/516785. [PubMed: 17471426]

Mellin AE, Neumark-Sztainer D, Story M, Ireland M, Resnick MD. Unhealthy behaviors and
psychosocial difficulties among overweight adolescents: the potential impact of familial factors.
The Journal of Adolescent Health. 2002; 31:145-153. doi: 10.1016/S1054-139X(01)00396-2.
[PubMed: 12127384]

Fam Relat. Author manuscript; available in PMC 2015 July 01.


http://www.cdc.gov/growthcharts
http://www.cdc.gov/growthcharts

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Senguttuvan et al.

Page 13

Milevsky A, Levitt MJ. Sibling support in early adolescence: Buffering and compensation across
relationships. European Journal of Developmental Psychology. 2005; 2:299-320. doi:
10.1080/17405620544000048.

Natsuaki MN, Ge X, Reiss D, Neiderhiser J. Aggressive behavior between siblings and the
development of externalizing problems: Evidence from a genetically sensitive study.
Developmental Psychology. 2009; 45:1009-1018. doi: 10.1037/a0015698. [PubMed: 19586176]

Neumark-Sztainer D, Story M, Resnick MD, Blum RW. Correlates of inadequate fruit and vegetable
consumption among adolescents. Preventive Medicine. 1996; 25:497-505. doi:10.1006/pmed.
1996.0082. [PubMed: 8888316]

Padilla-Walker LM, Harper JM, Jensen AC. Self-regulation as a mediator between sibling relationship
quality and early adolescents’ positive and negative outcomes. Journal of Family Psychology.
2010; 24:419-428. doi:10.1037/a0020387. [PubMed: 20731488]

Pike A, Coldwell J, Dunn JF. Sibling relationships in early/middle childhood: links with individual
adjustment. Journal of Family Psychology. 2005; 19:523-532. doi:10.1037/0893-3200.19.4.523.
[PubMed: 16402867]

Reynolds KD, Killen JD, Bryson SW, Maron DJ, Taylor BC, Maccoby N, Farquhar JW. Psychosocial
predictors of physical activity in adolescents. Preventive Medicine. 1990; 19:541-551. doi:
10.1016/0091-7435(90)90052-L. [PubMed: 2235921]

Rolls BJ, Fedoroff IC, Guthrie JF. Gender differences in eating behavior and body weight regulation.
Health Psychology. 1991; 10:133-142. doi:10.1037//0278-6133.10.2.133. [PubMed: 2055211]

Schmitz KH, Lytle LA, Phillips GA, Murray DM, Birnbaum AS, Kubik MY. Psychosocial correlates
of physical activity and sedentary leisure habits in young adolescents: The teens eating for energy
and nutrition at school study. Preventive Medicine. 2002; 34:266-278. doi:10.1006/pmed.
2001.0982. [PubMed: 11817924]

Smetana, JG. Concepts of self and social convention: Adolescents’ and parents’ reasoning about
hypothetical and actual family conflicts.. In: Gunnar, MR.; Collins, WA., editors. Minnesota
Symposia on Child Psychology, Vol. 21: Development during the transition to adolescence.
Lawrence Erlbaum; Hillsdale, NJ: 1988. p. 79-122.

Stocker CM, Burwell RA, Briggs ML. Sibling conflict in middle childhood predicts children's
adjustment in early adolescence. Journal of Family Psychology. 2002; 16:50-57. doi:
10.1037//0893-3200.16.1.50. [PubMed: 11915410]

Troiano RP, Berrigan D, Dodd KW, Masse LC, Tilert T, McDowell M. Physical activity in the United
States measures by accelerometer. Medicine and Science in Sports and Exercise. 2008; 40:181—
188. doi: 10.1249/mss.0b013e31815a51b3. [PubMed: 18091006]

U.S. Census Bureau. State & county quick facts. 2010. Retrieved from http://
quickfacts.census.gov/qfd/states/18000.html

Vincent MA, McCabe MP. Gender differences among adolescents in family, and peer influences on
body dissatisfaction, weight loss, and binge eating behaviors. Journal of Youth and Adolescence.
2000; 29:205-221. Retrieved from http://search.proquest.com/docview/204517087.

Vogt Yuan AS. Sibling relationships and adolescents mental health: The interrelationship of structure
and quality. Journal of Family Issues. 2009; 30:1221-1244. doi: 10.1177/0192513X09334906.

Whiteman SD, Loken E. Comparing analytic techniques to classify dyadic relationships: An example
using siblings. Journal of Marriage and Family. 2006; 68:1370-1382. doi: 10.1111/j.
1741-3737.2006.00333.x.

Whiteman SD, Jensen AC, Maggs JL. Similarities in adolescent siblings’ substance use: Testing
competing pathways of influence. Journal of Studies on Alcohol and Drugs. 2013; 74:104-113.
[PubMed: 23200155]

Windle M. Revised Dimensions of Temperament Survey (DOTS-R): Simultaneous group
confirmatory factor analysis for adolescent gender groups. Psychological Assessment. 1992;
4:228-234. doi: 10.1037/1040-3590.4.2.228.

Windle M, Lerner RM. Reassessing the dimensions of temperamental individuality across the life
span: The revised dimensions of temperament survey (DOTS-R). Journal of Adolescent Research.
1986; 1:213-230. doi: 10.1177/074355488612007.

Fam Relat. Author manuscript; available in PMC 2015 July 01.


http://quickfacts.census.gov/qfd/states/18000.html
http://quickfacts.census.gov/qfd/states/18000.html
http://search.proquest.com/docview/204517087

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Senguttuvan et al. Page 14

Yeh HC, Lempers JD. Perceived sibling relationships and adolescent development. Journal of Youth
and Adolescence. 2004; 33:133-147. doi:10.1023/B:JOY0.0000013425.86424.0f.

Youngblade LM, Theokas C, Schulenberg J, Curry L, Huang IC, Novak M. Risk and promotive
factors in families, schools, and communities: a contextual model of positive youth development
in adolescence. [Supplemental material]. Pediatrics. 2007; 119:S47-S53. doi:10.1542/peds.
2006-2089H. [PubMed: 17272585]

Zeller MH, Reiter-Purtill J, Modi AC, Gutzwiller J, Vannatta K, Davies WH. Controlled study of
critical parent and family factors in the obesigenic environment. Obesity. 2007; 15:126-136. doi:
10.1038/0by.2007.517. [PubMed: 17228040]

Fam Relat. Author manuscript; available in PMC 2015 July 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnue Joyiny vd-HIN

Senguttuvan et al.

Page 15

Probability of Being Overweight

0.5

0.4

0.3

0.2

...l"’

0.1

sesees  @Girl, Girl
= . @Girl, Boy
=== Boy, Girl
= Boy, Boy

Low Sibling Conflict

High Sibling Conflict

Figure 1.

Probability of Being Overweight based on Sibling Conflict and Gender Composition
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Multi-level Model Predicting Adolescents’ General Health Attitudes and Exercise Behaviors

Table 2

Health Attitude (N = 599)

Exercise Behaviors (N = 599)

Variables Y SE % SE
SES .05 .04 .07 .06
* —_
Age —06 .03 .05 .04
* %
Gender .02 .07 97 A1
Perseverance _16*** .04 _20*** .06
- * *
Adol-Mother Conf —13 .05 _17 .08
Adol-Father Conf .02 .05 21** .07
Adol-Mother Int .05 .05 -.08 .07
- KKk * Kk
Adol-Father Int 12 .04 95 .06
Birth Order -.10 .08 =11 12
Sibling Age Difference -.02 .03 -.04 .04
D1 .02 .09 .05 13
D2 A1 .09 28 12
D3 A1 11 27 .16
Sib Conflict -.03 .04 -.04 .05
1 1 * * %
Sib Intimacy 1 .05 19 .07
Note:

Page 17

D1 = older sister-younger brother dyad, D2 = older brother-younger sister dyad, D3 = older brother-younger brother dyad. Reference group is older

sister-younger sister dyad.

*
p<.05.

*

*
p<.0l.

*%

*
p<.001.

Fam Relat. Author manuscript; available in PMC 2015 July 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Senguttuvan et al.

Coefficients and Adjusted Odds Ratio (AOR) of Coefficients Associated with Overweight.

Table 3

Main Effects Model (N = 568)

Interaction Model (N = 568)

Variables % SE AOR % SE AOR
SES -.26 .18 0.77 -.28 .18 0.76
* *
Age —2% 13 0.77 _og 12 0.76
Gender .39 .35 1.48 37 .35 1.45
* *
Perseverance _37 .18 0.69 _.38 17 0.68
- * *
Adol-Mother Conf —60 .28 0.55 ~60 .28 0.55
Adol-Father Conf 19 .24 121 .23 .23 1.26
Adol-Mother Int 37 .22 1.45 .38 22 1.46
Adol-Father Int -.18 .18 0.84 =21 17 0.81
Birth Order .08 41 1.08 -.03 40 0.97
Age Difference .09 13 1.09 .09 13 1.09
D1 .07 45 1.07 -.15 44 0.86
D2 .52 .39 1.68 27 .39 131
D3 .37 51 1.45 14 .50 1.15
Sib Conflict 69*** .18 1.99 .10 .30 1.11
Sib Intimacy 21 .22 1.23 -.23 .38 0.79
Sib Conf x D1 .46 49 1.58
Sib Conf x D2 a7 42 2.16
H *
Sib Conf x D3 105 .46 2.86
Sib Int x D1 45 .59 1.57
Sib Int x D2 .76 .55 213
Sib Int x D3 40 .57 1.49
Note:.
**p<.01.
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D1 = older sister-younger brother dyad, D2 = older brother-younger sister dyad, D3 = older brother-younger brother dyad. Reference group is older
sister-younger sister dyad.

*
p<.05.

*%

*
p<.001.
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