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Abstract
Purpose—To examine the associations between adverse interpersonal relationship histories
experienced during adolescence and health in young adulthood in a large, nationally representative
sample.

Methods—Using data from Waves I, II and III of the National Longitudinal Study of Adolescent
Health, multiple adverse relationship experiences are examined, including high loneliness, low
perceived parental support, frequent transitions in romantic relationships (relationship instability),
exposure to intimate partner violence, and loss by death of important relationship figures. These
histories are assessed, both individually and in a relationship risk index, as predictors of self-
reported general health and depressive symptoms at Wave III (ages 18 to 27), controlling for
baseline (Wave I) health and for demographic and health behavior covariates.

Results—Net of baseline health and covariates, each type of relationship risk (experienced
between Wave I and Wave III) was related to either depression or general health at Wave III, with
the strongest effects seen for exposure to intimate partner violence. In addition, a cumulative
relationship risk index examining the extent to which youth experienced high levels of multiple
relationship risk factors revealed that each additional adverse relationship experience increased the
odds of reporting poor mental and general health at Wave III, with increases occurring in an
additive manner.
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Conclusions—Multiple types of adverse relationship experiences predicted increases in poor
general health and depressive symptoms from adolescence to early adulthood. Consistent with a
cumulative risk hypothesis, the more types of adverse relationship experiences a youth
experienced, the worse their young adult health outcomes.

Introduction
Humans are social beings; social relationships play a central role in our lives. From infancy
onward, we depend on others to help meet basic needs of sustenance, shelter and protection,
to provide instrumental and emotional support, to serve as sources of companionship,
comfort and pleasure, and as partners in childbearing and childrearing. Developing and
maintaining positive social relationships are among the most important developmental tasks
of infancy, childhood and adolescence [1]. Not surprisingly, variations in social relationship
experiences have been related to individual differences in emotional and physical health [2–
4]. Social relationships are thought to affect health via multiple pathways, including: direct
impacts on negative and positive affect; changes in perceptions of and responses to stressors;
impacts on stress-sensitive biological systems; and changes in health behaviors [5,6].

Much of the prior research on social relationships and health has focused on the positive side
of social relationships – the stress-buffering and health-promoting role of strong social
supports and integration within large social networks [3,5]. Yet, theoretical models have also
proposed direct negative effects of adverse social experiences on health [5–7]. Taking a
“cumulative relationship risk” approach, we argue that cumulative exposure to multiple
adverse relationship experiences may be particularly deleterious for health. We also argue
that certain types of adverse relationship experiences are most likely to be related to poor
health -- those that are directly threatening to the social or physical self [8]. Here, we focus
on high perceived loneliness, low parental support, instability in romantic relationships,
violence in intimate relationships, and loss by death of important relationship figures. Before
elaborating our hypotheses, we briefly discuss existing research on each of these relationship
risks and emotional and physical health.

Loneliness
Loneliness, or the perceived absence of supportive social relationships, has recently emerged
as a key variable predicting health [9]. Loneliness has been linked to depression, nausea,
headaches, and eating disturbances [9,10], sleep disturbances [11], and poorer immune and
cardiovascular functioning [9,12]. In addition, loneliness has been found to activate
biological stress processes [13] and contribute to poorer health practices [14], providing
several mechanisms by which loneliness may influence emotional and physical health
outcomes.

Low Parental Support
In addition to providing for basic material and physical needs, parents play a central role in
regulating the affect, behavior and physiology of their children [4]. The presence of a
sensitive caregiver can buffer physiological responses to stressful events [4,15], while the
absence of warm and sensitive parenting, and exposure to parental anger or conflict are
associated with physiological dysregulation [16,17]. In theoretical models of the family
environment and health, such as the “Risky Families Model” [7], low levels of parental
support are hypothesized to be a major causal contributor to emotional and physical health
problems in adulthood.
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Romantic Relationship Instability
Recent theory and research has pointed to relationship instability as a contributor to negative
outcomes in adolescents. For example, frequent changes in parent figures have been related
to emotional, behavioral and physical health problems [18,19]. There has been less research
on the effects of instability in adolescent romantic relationships on health, although studies
have linked adolescent romantic break ups to increased depressive symptoms [20]. Whether
romantic relationship instability predicts physical health outcomes has not to our knowledge
been examined.

Intimate Partner Violence (IPV)
IPV is defined as physical, sexual, and perceived emotional abuse within a romantic
relationship [21]. IPV has been associated with depression and post-traumatic stress disorder
[22,23], and a wide range of physical health conditions including: chronic pain, arthritis,
severe headaches; gastrointestinal disorders; and cardiovascular problems [24–26]. Some of
these effects are mediated by the chronic stress and fear associated with IPV. Given that IPV
threatens both the physical and the social self, we expect it to be a strong predictor of ill
health.

Loss/Bereavement
A large body of evidence has linked the experience of loss or bereavement with emotional,
behavioral, and physical health problems [27–29]. Increased rates of major depression have
been found among adolescents who were exposed to a friend's suicide [27] or the death of a
parent [28]. Bereaved children also experience greater somatic symptoms such as
gastrointestinal problems, stomachaches, and headaches [30]. Bereavement has been linked
to short-term dysregulation of neuroendocrine and immune systems, but limited evidence
exists on the long-term physical health consequences of childhood or adolescent
bereavement [31–33].

Cumulative Relationship Risk
While each of the relationship risks described above have been individually related to health
in separate studies, we hypothesize that an accumulation of these risks will be particularly
deleterious for mental and physical health. Rather than being singly determined, adverse
outcomes are thought to be best predicted by the number of risk factors present [34,35]. We
will examine whether youth exposed to multiple relationship risks are at higher risk for
negative emotional and health outcomes in young adulthood, controlling for baseline health
and demographic and health behavior covariates.

Methods
Procedures and Participants

Our data come from the first three waves of the National Longitudinal Study of Adolescent
Health (Add Health), which measures adolescents' social, economic, psychological and
physical well-being and contextual data on family, neighborhood, community, school,
friendships and romantic relationships. Add Health is a nationally representative,
probability-based longitudinal survey of adolescents in grades 7–12 in the United States in
1995 [36]. It used a multistage, stratified, school-based clustered sampling design with 80
schools selected with probability proportional to size [37].

Wave I (1994–1995) included 20,745 adolescents (aged 11–20) and their parents. All
adolescents in grade 7 through 11 in Wave I (but not those in grade 12) were targeted about
one year later for the Wave II interview (n=14,738). Wave III took place from 2000–2001
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(ages 18–27, n=15,197), targeting all respondents from Wave I. Our final analytical sample
(n=10,149) included respondents who participated in all three waves, were in grades 7–11 at
Wave I, and had valid sampling weights. Approval was obtained from the Northwestern
University Institutional Review Board to conduct secondary analyses of the Add Health
data.

Measures
Health Outcomes—Our dependent variables were measures of self-reported general
health and mental health (depressive symptoms) at Wave III. General health was assessed
from the question, “In general, how is your health?” (response choices included excellent=1;
very good=2; good=3; fair=4; poor=5). A depressive symptoms scale was created by taking
the mean of the following items from the Center for Epidemiological Studies Depression
Scale [38]: felt blue; bothered by things that don't usually bother you; frequent crying; felt
depressed, had trouble keeping mind on things; did not enjoy life; did not feel just as good
as other people; felt disliked by people; felt sad; and felt too tired to do things (never/rarely;
sometimes; a lot of the time; most/all of the time; α=0.79).

Adverse Interpersonal Relationship Experiences—Adverse relationship
experiences were measured at Waves I and II, and in the case of the romantic relationship
history and loss variables, retrospectively at Wave III.

Loneliness/Perceived Social Acceptance: Loneliness was measured on a 4 point scale
reflecting how often respondents reported feeling lonely (never or rarely; sometimes; a lot of
the time; most or all of the time), averaged across Waves I and II. Perceived social
acceptance was measured by averaging responses, on a 5-point scale from strongly disagree
to strongly agree, across Waves I and II to: “Do you feel socially accepted?” and “Do you
feel loved and wanted?” Loneliness and acceptance measures were examined separately
because they were only moderately correlated (r = −0.37).

Parental Support: A parental support scale was created by averaging responses (on a 5
point scale, with 5 indicating high support) to the following questions in Wave I and II:
“how close do you feel with your mom/dad; how much does your mom/dad care about you;
is your mom/dad warm and loving towards you; when you do something wrong, does your
mom/dad talk with you to understand; are you satisfied with your communication with
mom/dad; are you satisfied with your relationship with mom/dad”. Scales were created
separately for mothers and fathers in each wave (mother: WI α=0.84, WII α=0.83; father:
WI α=0.88, WII α=0.87) and then averaged across waves.

Romantic Relationship Instability: In Wave III, participants were asked to provide a list of
romantic relationships experienced since 1995. Detailed relationship questions, including
onset and offset dates, were asked for relationships that were sexual, rated by Add Health as
important, or part of the Add Health couples sample. We calculated the number of romantic
relationships transitions after the age of 16 that each respondent reported between Waves I
and III. A dummy variable indicated those with “0” transitions because they had not yet
initiated romantic relationships.

Intimate Partner Violence (IPV): IVP is a binary measure of ever having experienced
violent actions from an important romantic partner as reported in the Wave III detailed
relationships section. Four questions on frequency of violent acts were asked of participants'
two most important1 romantic relationships: (1) partner threatened, pushed or shoved, or
thrown something at you; (2) partner slapped, hit, or kicked you; (3) partner insisted on or
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made you have sexual relations with him/her; and (4) had an injury, such as sprain, bruise,
or cut, because of a fight with partner.

Loss: This binary variable indicates whether the participant experienced the loss of one or
more of significant relationship figures between Waves I and III. This measure focused on
the death of people who are most important in the life of the respondent: biological parents,
residential parents, friends, and partners/spouses.

Cumulative Relationship Risk Index (CRRI): We created a count variable that indicated
how many relationship risks the participant had experienced. Being in the highest quartile of
loneliness and/or the lowest quartile of accepted/loved added one to the count, as did being
in the lowest quartile on the perceived parental support measure, the highest quartile for
romantic relationship instability, ever having experienced IPV, or ever having experienced
the loss of one or more close loved ones. Scores ranged from 0 to 5. From these, we created
dummy variables reflecting having experienced 0, 1, 2, 3 and 4 or more relationship risks.

Demographic and Health Covariates—Basic demographic data were measured,
including age, gender, race-ethnicity, parental marital status and education, participants'
marital/relationship status, and race/ethnicity (Table 1). Parental education served as a proxy
for socioeconomic status, due to high levels of missing data on income, and was created
using the higher level of mother's or father's education. Pre-existing physical and mental
conditions were measured at Wave I, including self-reported general health, asthma, heart
problems, physical limitations, body mass index, depressive symptoms, low birth weight,
and an index of nonspecific somatic symptoms (e.g. headaches, aches, pains, soreness).
Health behaviors at Wave II, including frequency of physical exercise in the past week,
whether the youth smoked cigarettes in the past month, frequency of fast food consumption
in the past week, and whether the youth binge drank (had five drinks or more in row) in the
past year, were included as covariates/potential mediators.

Analytic Plan—All continuous predictors were standardized prior to analyses. We first
examined bivariate associations between health outcomes and relationship risk variables.
We then used ordinary least squares (OLS) regression for the continuous depressive
symptoms outcome, and ordered logistic regression for the five-level general health
outcome, to examine whether each of the individual relationship risk variables contributed to
health outcomes at Wave III, controlling for baseline health and demographic covariates.
Next, we tested whether cumulative relationship risk was more predictive than the individual
risk variables by adding the cumulative relationship risk dummy variables. For all models,
we tested interactions between the relationship risk variables and gender, to examine
whether effects were similar for males and females, and tested whether the relationship risk
effects remained after including Wave II health behaviors. Item-level missing data were
replaced with the mean of other items in a scale/measure. Missing scale-level continuous
data were handled by replacement with the population mean and inclusion of missing data
dummy variables [39]. For Wave I categorical health controls, missing values were assigned
the modal value. Listwise deletion was used for missing data on outcome variables and for
age, race, and other demographic variables. Analyses were weighted using Add Health
longitudinal sampling weights, which adjust for complex sample design, selection, and non-
response [40].

1The criteria used by Add Health to determine the two most important relationships included marriage and cohabitation status,
relationship length, presence of children or pregnancy, and whether the relationship was current (see Add Health documentation).
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Results
Descriptive statistics

On average, participants rated their health to be very good and had relatively low levels of
depressive symptoms (Table 1). Despite experiencing relatively low levels of risk on each
variable (see means/proportions in Table 1), less than a third of respondents (29%) scored
zero on our risk index. A slightly larger proportion, (34%) experienced one relationship risk,
24% encountered two risks, 10% encountered three risks, and only 3% were in the four or
more risk category. As illustrated in Table 1, females were exposed, on average, to a slightly
larger number of relationship risks than males (1.34 vs. 1.10 risks, respectively, t= −9.13, p
<.001). Chi-squared tests of independence showed that females were significantly more
likely to fall in the high risk category for all the relationship risk variables except romantic
relationship instability.

Correlations among relationship risk variables and health outcomes
Poor health and depressive symptoms were significantly positively correlated (Table 2). In
addition, poor health was significantly positively correlated with loneliness, intimate partner
violence, and loss and negatively correlated with feeling accepted or loved and perceived
parental support. Depressive symptoms were significantly positively correlated with
loneliness, romantic relationship violence and loss, and negatively correlated with feeling
accepted or loved, and perceived parental support.

Multivariate associations between relationship risks and health outcomes
Table 3 shows results from multivariate models examining the effect of each relationship
risk variable on general health and depressive symptoms while controlling for the other
relationship risk variables, baseline health and demographic covariates. Each of the
relationship risk predictors made a unique contribution to predicting at least one of the two
health outcomes (all p <.05, except loss, p<.10).

General Health—Loneliness was not significantly associated with self-reported general
health, but a one standard deviation (SD) increase in feeling accepted/loved was associated
with a 12% reduction in the odds of reporting worse health. A one SD increase in perceived
parental support was associated with a 9% reduction in the odds of reporting poorer health.
For each additional romantic relationship transition after age 16, there was a 6% increase in
odds of reporting poorer health. Experiencing intimate partner violence was associated with
a 38% increase in odds of reporting poorer health. Having lost a loved one was associated
with 19% greater odds of reporting poorer health, but was only marginally significant (p < .
09).

Depressive Symptoms—A one SD increase in loneliness was associated with a 0.062
SD increase, and a one SD increase in feeling accepted/loved was associated with a 0.058
SD decrease in depressive symptoms. A one SD increase in perceived parental support was
associated with .05 SD lower depressive symptoms. Ever having experienced intimate
partner violence was associated with a 0.26 SD increase in depressive symptoms.

Cumulative relationship risk index—In the final two models we examined the
potential cumulative effects of experiencing multiple relationship risks on general health and
depressive symptoms (Table 4). Compared to no relationship risks, the odds ratios
predicting poorer health increased linearly for each added relationship risk: one relationship
risk, OR = 1.31; two relationship risks, OR = 1.67; three relationship risks, OR = 1.90; four
or more relationship risks, OR = 2.20 (all p < .001). Participants in the highest group had
more than twice the odds of reporting poorer health than those in the no risk group (p <.001;
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Figure 1). We also observed an increasing linear trend in effect sizes across the cumulative
relationship risk groups when predicting depressive symptoms (Figure 1). Compared to
youth with no relationships risks, youth with one relationship risk had a .07 SD increase in
depressive symptoms, and youth with two, three and four or more relationship risks had
depressive symptom increases of .28 SD, .42 SD and .44 SD, respectively (all p < .001).

In addition to baseline health and demographic covariates, all the models included Wave II
health behavior measures (exercise, smoking, diet, and binge drinking). Although smoking
was a significant predictor of general health, the relationship risk coefficients were not
substantially reduced by the addition of the health behavior variables, suggesting that the
impact of relationship risks on changes in health from Wave I to Wave III are not accounted
for by variations in these particular health behaviors.

In a final set of models (not shown), we added interactions between the relationship risk
variables and gender. Although there were significant main effects of gender, with males
reporting better general health and lower depressive symptoms (Tables 3 and 4), there were
only two significant interactions between gender and relationship risk exposure in predicting
these outcomes. Parental support had a lower impact on the general health of males, while
loneliness had a significantly stronger impact on males' depressive symptoms. Thus,
although males were exposed to fewer relationship risks than females, the risks they did
encounter generally related to health in similar ways.

Discussion
This study provides evidence that multiple types of adverse relationship experiences,
encountered during the adolescent years, are associated with worse self-reported mental and
general health in adulthood, controlling for baseline health status, demographic covariates,
and health behaviors. Results varied by outcome of interest: whereas relationship transitions
and loss were related to general health but not depressive symptoms, loneliness predicted
depression but not general health. The remaining variables (low acceptance, low perceived
parental support, and IPV) significantly predicted both outcomes. The effect sizes for most
of the relationship risk variables were small, except for IPV, which had the largest effect
sizes for both outcomes. It is perhaps not surprising that IPV, which carries the dual threat of
social and physical harm, would show the largest effects [24]. Although there were main
effects of gender on our health outcomes, there was little evidence that associations between
relationship risks and health outcomes were moderated by gender.

Our cumulative risk results underscore the more substantial health impacts of experiencing
multiple adverse relationship experiences. A relatively linear increase in poor health was
observed, with each additional risk predicting an incremental worsening of outcomes for
both general health and depression. While statistically significant, the average effect size for
the impact of just one relationship risk on health was small, particularly for depression. By
two, three and four relationship risks, however, effect sizes reached a clinically relevant
level. At four risks, the odds of moving to one step worse health status (e.g. from very good
to good, or from good to fair) between Wave I and Wave III more than doubled, and the
increase in depressive symptoms approached half a standard deviation (e.g. the equivalent of
moving from experiencing 2–3 symptoms sometimes to experiencing at least six symptoms
sometimes).

Although we favor the interpretation that relationship risks contribute causally to later poor
health, an alternative explanation could be that individuals with poor health are more likely
to encounter relationship risks, or that a third variable contributes to relationship risks and
poor health. However, by using prospective longitudinal data, controlling for confounds, and
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using a change model controlling for baseline levels of our health outcomes, we strongly
reduce the likelihood that stable individual differences, genetic factors, or preexisting health
conditions account for our results.

In terms of potential mechanisms, the health behaviors that we examined (exercise,
smoking, diet, binge drinking) did not play a large role in explaining the impact of
relationship risks of our health outcomes. Another hypothesis to be tested in future research
is the possibility that adverse relationship experiences result in activation of biological stress
systems, which in turn have negative health implications [7]. Our “relationship risks”
include the presence of actively adverse relationship experiences (e.g. exposure to violence),
as well as the perceived absence of necessary positive relationship experiences (e.g.
loneliness, low parental support); both types of experience have been linked to stress
physiology in past research [7,13].

Conclusion
This study has some limitations, the largest of which is reliance on self-report data for
measuring both relationship risks and health outcomes. Nonetheless, it is the first study to
examine multiple adverse relationship experiences simultaneously, allowing a test of their
cumulative/joint impact on health. Most large scale studies of social relationships and health
have focused on positive features of social relationships, such as social support and social
network size, and the stress buffering properties of social relationships, despite considerable
research and theory [5][6] suggesting that negative social experiences may play an equally
important role. Future analyses and theoretical models need to consider how multiple
positive and negative features of our social relationships jointly determine health
trajectories. Next steps should also include direct measurements, in longitudinal studies, of
the biological stress pathways by which adverse social experiences may affect health.
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Figure 1.
Associations between level of cumulative relationship risk exposure and (a) self-reported
general health and (b) self-reported depressive symptoms in young adulthood, controlling
for baseline health and demographic and health behavior covariates.
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