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Effect of Parental Bereavement on Health Risk
Behaviors in Youth
A 3-Year Follow-up
Sami Hamdan, PhD; David Mazariegos, BSc; Nadine M. Melhem, PhD; Giovanna Porta, MS;
Monica Walker Payne, MA; David A. Brent, MD

Objective: To examine the course of health risk behaviors (HRBs) during a 3-year period after a parent’s death
in bereaved youth compared with nonbereaved youth
(control subjects).
Design: A longitudinal population-based study.
Setting: Bereaved families were recruited through coroner records and by advertisement. Control families were
recruited using random-digit dialing and by advertisement.

ber of HRBs at a clinically significant frequency threshold assessed 9, 21, and 33 months after the parent’s death.
Results: The bereaved group showed a higher number
of HRBs over time compared with the nonbereaved group
(univariate effect sizes, 0.22-0.52; P⬍.04), even after taking into account correlates of bereavement and of HRBs,
such as youth aggression, as well as antisocial and anxiety disorders of the deceased parent.

Main Exposure: Sudden parental death due to accident, suicide, or sudden disease-related (natural) death.

Conclusions: Parental bereavement is associated with
higher HRBs in youth over time, even after controlling
for other covariates associated with bereavement and
HRBs. Clinicians should be aware that bereaved youth
may be vulnerable to HRBs. Further work is warranted
on interventions to attenuate the negative effect of bereavement on HRBs.

Main Outcome Measures: The sum of the total num-
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Participants: Two hundred forty parentally bereaved
offspring were compared with 183 nonbereaved control
offspring.

L

OSS OF A PARENT IS ONE OF

the most stressful events that
a child can experience.
Cross-sectional and longitudinal studies1-4 have shown
an increased risk in depression, posttraumatic stress disorder (PTSD), alcohol and
substance use, and behavioral problems in
parentally bereaved children. Although the
negative effect of family adversity on health
and health risk behaviors (HRBs) is increasingly well documented, 5-7 less is
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known about the specific effect of parental bereavement on HRBs. Because HRBs,
such as risky sexual behavior, physical inactivity, weapon carrying, fighting, and not
wearing seat belts, make a significant contribution to the mortality and morbidity
of young people, this aspect of the potential effect of parental bereavement on their
children has important public health implications.
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In a previous report8 on parental bereavement, no significant increase in the
rates of individual HRBs 9 months after the
death was observed, although there were
nonsignificant trends toward higher rates
of not wearing seat belts and of fighting
in parentally bereaved youth. There are
reasons to expect that parentally bereaved youth might be at increased risk for
the development of these behaviors. As
noted, family and social adversity are associated with HRBs.7,9-11 In addition, bereavement may leave the surviving caregiver impaired and less able to supervise
the bereaved child.1,12,13 The increased risk
in child psychiatric diagnoses, specifically depression and PTSD, is also associated with HRBs. Exposure to traumatic
death and, specifically, exposure to suicide may lead to an increase in HRBs.14 Finally, youth who are parentally bereaved
often come from families at high psychosocial risk due to several familial and personal psychopathologic factors, discord,
divorce, and other family adversities that
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antedate the parental death all of which might increase
the risk for HRBs.1,15-17
In light of the increase in psychopathologic characteristics in youth after loss of a parent and the association between those characteristics, family adversity, and
HRBs,18-21 one might expect that parental bereavement
would be associated with a higher risk of undesirable
health behaviors over time. We extended the initial crosssectional study8 of HRBs in parentally bereaved youth to
examine the course of HRBs during the 3-year period after the parent’s death compared with behaviors in nonbereaved youth (controls). We hypothesized that bereaved youth would show more HRBs over time compared
with nonbereaved youth. We also hypothesized that the
deceased parent’s psychiatric disorder, if present, in addition to the child’s psychopathologic characteristics and
coping as well as the caregiver’s functioning, would affect
bereaved youths’ HRBs.
METHODS

SAMPLE
The sample included 154 bereaved and 99 nonbereaved families. The bereaved families consisted of 240 offspring who lost a
parent resulting from accidental death (n=57), sudden diseaserelated (natural) death (n=100), or suicide (n=83) and 149 adult
caregivers, with 183 youths and 99 adult caregivers included in
the nonbereaved group. Five bereaved families did not have an
adult caregiver because the offspring in those families were 18
years or older and were living independently at the time of the
death (n=3), the parent who died was single (n=1), or the surviving parent was estranged from the family (n=1). Deceased probands were between the ages of 30 and 60 years, had biological
offspring between the ages of 7 and 25 years, and died within 24
hours after suicide, accidental death, or sudden natural death.
Families in which there were multiple deaths or injuries were excluded. The most common causes of accidental and sudden natural death were motor vehicle crash and myocardial infarction. In
the bereaved families, the caretaking parent was almost always
female (82.8%) and the biological parent of the child (91.3%).
The nonbereaved offspring had 2 living biological parents, lived
in the home of at least one of them, and had no first-degree relatives who had died within the previous 2 years. During the follow-up in this study, 4 offspring from 2 control families experienced the loss of a parent and so were excluded from the analyses
in this follow-up report. Table 1 summarizes the demographic,
clinical, and psychological characteristics of the bereaved and nonbereaved groups; differences between the groups were similar to
those in previous reports.1

RECRUITMENT
Bereaved families were recruited through coroner’s records
(49.7%) and by newspaper advertisement (50.3%). Details on
recruitment procedures were described previously.8
The demographic characteristics of probands who died of suicide and accidents were similar to those of all people who died
of suicide and accidents in Allegheny County (metropolitan Pittsburgh, Pennsylvania), and there were no significant demographic differences as a function of method of recruitment. The
rate of participation for eligible bereaved families was 71.0%. Control families were recruited using random-digit dialing and by advertisement. Of those who were eligible, 55.0% agreed to participate. This study was approved by the University of Pittsburgh

Institutional Review Board. After a complete description of the
study, caregivers’ consent was obtained for their participation, as
well as the assent or consent of their offspring.

ASSESSMENT
Participants were interviewed on 3 occasions—9, 21, and 33
months after the death—with parallel timing for the nonbereaved controls. Retention for the study was 89.5% and 73.9%
for 21 and 33 months, respectively. Participants lost to follow-up were more likely to be bereaved compared with those
retained (74.4% vs 25.6%; 12 = 6.1; P = .002). Within the bereaved group, the highest rate of attrition was within the sudden natural death group (25.0%); the difference with the other
types of death was not statistically significant. In addition, the
caregivers of families lost to follow-up were more functionally
impaired, as assessed by the Global Assessment Scale29 (mean
[SD] score, 69.8 [13.9] vs 77.7 [11.4]; t392 =3.4; P⬍.001), and
had a lower socioeconomic status shown on the Hollingshead
Scale27 (30.5 [8.8] vs 36.8 [8.1]; t262 =−3.04; P=.03). There were
no significant differences associated with attrition in other demographic, psychiatric, or psychological characteristics.
The Youth Risk Behavior (YRB) questionnaire is an adaptation of the Youth Risk Behavior Survey,31 which inquires about
HRBs that contribute to unintentional injury, violence, and risky
sexual behavior that the Centers for Disease Control and Prevention has prioritized for surveillance. The HRBs assessed in
this study were not wearing a seat belt, being in a vehicle during the past 30 days with a driver who has been drinking alcohol, carrying a weapon, and being in a physical fight during
the past 12 months. The child version for those aged 8 to 12
years includes 14 questions assessing safety and physical violence; the adolescent/adult version for those 13 years or older
includes 6 additional questions related to sexual risk behaviors. Both versions include qualitative and quantitative items
ranging from never (1)to always (5)or from zero times (1) to
12 or more times (8). Responses were dichotomized as sometimes or higher for the qualitative items and 1 or more times for
the quantitative items. The total scores were computed as a count
of endorsed questions and were standardized to combine the
child and adolescent/young adult versions. The Cronbach ␣
value, a measure of the internal consistency of this questionnaire, was 0.97 for the child version and 0.84 for the adolescent/
adult version. A previous report8 on HRBs 9 months after the
parent’s death reported the rates of individual HRBs. Because
we are examining the change in the YRB scores over time in
the present study and because of the YRB’s high internal consistency, we summed the number of different HRBs and treated
the YRB as a continuous measure. We compared the scores on
the YRB if we changed the cutoff point from 1 to 2 and found
that the revised scores were highly correlated with YRB scores
using the original8 cutoff point both in the child (r = 0.92;
P⬍.001) and adolescent/adult (r=0.98; P⬍.001) versions. We
conducted analyses separately on the 2 age groups, and, since
the results were consistent, we standardized the measure and
present pooled findings, controlling for age.
The Schedule for Affective Disorders and Schizophrenia for
School Age Children–Present and Lifetime Version32 was used
to assess children younger than 18 years, and the structured
interview for Diagnostic and Statistic Manual of Mental Disorders (Fourth Edition) (DSM-IV) Axis I disorders was used for
assessment of adult offspring and caregivers.33 Psychiatric assessment of the proband was conducted using a psychological
autopsy procedure.34 Functional status was determined using
the Children’s Global Assessment Scale28 or the Global Assessment Scale for adults.29 In both of these scales, a lower score is
associated with a higher level of impairment.
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Table 1. Baseline Demographic, Clinical, and Psychological Characteristics by Bereavement Statusa
No. (%)b
Characteristic

Bereaved

Control

Offspring
Antecedent characteristics
Female sex
Age, mean (SD), y
White race
Socioeconomic status, mean (SD)c
History of ADHD
Characteristics after the deathd
Depression
PTSD
Functional impairment, mean (SD)e
Self-reported symptoms, mean (SD)
Depressionf
Anxietyf
PTSD
Suicidal ideation
Health risk behaviorsf
Psychological characteristics
Self-esteem, mean (SD)g
Aggression, mean (SD)h
Social support, mean (SD)f,i
Physical or sexual abuse, No. (%)
Adult caregiver
History of depression
History of anxiety
New-onset diagnosisd
Depression
PTSD
Functional impairment, mean (SD)e
Proband
Psychiatric history
Depression
Bipolar disorder
Alcohol or substance abuse
Any Axis II disorder

240 (56.7)

183 (43.3)

118 (49.2)
13.6 (3.7)
190 (79.2)
42.2 (12.9)
26 (10.9)
52 (23.1)
22 (9.3)
75.9 (12.1)
0.4 (1.1)
0.3 (1.1)
5.8 (7.5)
23.0 (12.0)
0.2 (1.1)

Test

df

P Value

92 (50.3)
12.9 (3.2)
155 (84.7)
46.1 (10.8)
1 (0.6)

2 = 0.05
t = 2.03
2 = 2.11
t = 1.95
2 = 18.26

1.00
416.08
1.00
160.00
1.00

.82
.04
.15
.05
⬍.001

11 (6.0)
0
82.5 (10.0)

2 = 22.60
FET
t = −6.10

1.00
...
417.58

⬍.001
⬍.001
⬍.001

t = 4.70
t = 2.22
t = 6.91
t = 2.90
t = 2.03

386.76
390.09
249.80
383.83
345.75

⬍.001
.03
⬍.001
.004
.04

t = 2.29
t = 2.65
t = −2.83
2 = 9.87

389.80
389.00
388.00
1.00

.02
.01
.005
.002

2 = 4.82
2 = 10.28

1.00
1.00

.03
.001

−0.1 (0.9)
0.04 (0.9)
1.1 (3.2)
19.8 (9.6)
−0.03 (0.9)

13.8 (5.8)
72.1 (23.3)
−0.2 (1.0)
21 (8.8)
149 (59.6)
70 (47.0)
49 (32.9)

12.6 (5.2)
66.2 (20.1)
0.1 (0.9)
3 (1.6)
101 (40.4)
33 (33.0)
15 (14.9)

53 (39.6)
38 (26.0)
73.8 (12.5)
154 (60.9)

9 (10.3)
2 (2.3)
82.0 (9.2)
99 (39.1)

2 = 22.30
2 = 21.59
t = −5.76

1.00
1.00
220.95

⬍.001
⬍.001
.001

66 (43.1)
20 (13.0)
95 (62.1)
27 (17.5)

32 (33.0)
3 (3.0)
42 (42.4)
3 (3.0)

2 = 2.56
2 = 7.23
2 = 9.37
2 = 12.13

1.00
1.00
1.00
1.00

.11
.01
.002
⬍.001

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ellipses, not applicable; FET, Fisher exact test; PTSD, posttraumatic stress disorder.
aOnly significant results are included.
bDenominators may vary because of missing data. In addition, the percentages for adult caregivers and probands take siblings into account; the denominators
for them are 250 (149 bereaved and 101 controls) and 253 (154 bereaved and 99 controls), respectively.
cDetermined according to the Hollingshead Scale,27 in which a higher score indicates higher socioeconomic status.
d First diagnosis since the death.
eDetermined according to the Children’s Global Assessment Scale28 and the Global Assessment Scale,29 in which a lower score indicates a higher level of
impairment.
fStandardized scores.
gDetermined according to the Weinberger Adjustment Inventory Self-esteem subscale,22,23 in which a higher score corresponds to lower self-esteem.
hDetermined according to the Aggression Questionnaire,24,25 in which a higher score indicates more aggressive behavior.
iDetermined according to the Survey of Children’s Social Support26 and the Multidimensional Scale of Perceived Social Support,30 in which a higher score
indicates more social support.

A battery of self-reported instruments was administered to
assess the severity of symptoms, social support, coping, and history of family adversity. Self-reported depression, anxiety, and
suicidal ideation were assessed in children younger than 18 years
using the Mood and Feelings Questionnaire,35 the Screen for
Child Anxiety Related Emotional Disorders,36 and the Suicide
Ideation Questionnaire–Jr.37 For adult offspring, depression and
anxiety inventories by Beck et al38,39 and the Adult Suicidal Ideation Questionnaire40 were used. The severity of DSM-IV PTSD
symptoms was assessed using the Child PTSD Symptom Scale41
interview for children and the parallel PTSD Symptom Scale42
interview for adults.
Intercurrent life events were assessed using the Life Events
Checklist in children younger than 18 years43 and the Social
Readjustment Rating Scale44 in offspring 18 years or older. So-

cial support and coping style were evaluated using the Survey
of Children’s Social Support45 and the Kidcope,46 respectively,
in children younger than 18 years. The Multidimensional Scale
of Perceived Social Support30 and the Ways of Coping Questionnaire47 were used in adult offspring. The Abuse Dimensions Inventory48 was used to obtain information on abuse history, including physical and sexual abuse. When different
measures were used for offspring who were younger or older
than 18 years, scores from these measures were standardized.

DATA ANALYSIS
We compared demographic, clinical, and psychological characteristics 9 months after the parent’s death (referred to as base-
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line) between the bereaved and nonbereaved groups using standard unpaired, 2-tailed, univariate statistics (eg, 2 and t tests).
The ␣ value was set at .05.
We then examined whether there was a differential change
in HRBs over time between bereaved and nonbereaved participants by using mixed-effects regression models with HRBs as
the outcome and with the main effects of bereavement, time,
and a bereavement⫻time interaction. Similarly, we examined
the relationship of demographic characteristics, antecedent characteristics to the death (referred to as antecedent), and other
correlates assessed at baseline and YRB by using mixed-effects
regression models with the main effects of correlates, time, and
correlates⫻time interaction.
We next examined the relationship of correlates assessed
longitudinally at 21 and 33 months after the death (referred to
as longitudinal), thus varying over time and HRBs. Time was
included as a random effect. The time of baseline and follow-up assessments in relation to the time of death varied by
participants and, as such, a logarithmic transformation was
used. We also included proband (ie, family) as a random effect to take into account the correlation between siblings. A
mixed-effects regression model was fitted with a main effect of
bereavement, age, race, and sex, as well as with antecedent,
baseline, and longitudinal correlates that were significantly
associated with HRBs either as a main effect or as an interaction with time.

RESULTS

HRBs AND BEREAVEMENT
At baseline and at each of the subsequent time points,
the bereaved youth showed a higher number of HRBs compared with nonbereaved youth. The standardized differences in the number of HRBs in the bereaved group at
baseline and the 2 subsequent evaluation time points
were 0.22 (SE, 0.11; t345.7 = 2.03; P = .04), 0.25 (SE, 0.12;
t 273.0 = 2.17; P = .03), and 0.52 (SE, 0.13; t 164.9 = 4.13;
P⬍.001). We examined changes in HRBs and the effect
of bereavement on the changes in HRBs using a mixedeffects regression model, with HRBs as the outcome
with bereavement and time as main effects, and
bereavement⫻time interaction. We found a decrease in
HRBs over time (␤=−0.14; z=−2.50; P=.001), but no significant bereavement (␤ = −0.001; z = −0.005; P⬎ .99) or
bereavement⫻time interaction (␤=0.11; z=1.40; P=.16)
was observed. Looking at individual HRBs, 2 different
HRBs showed a pattern of persistent elevation in the bereaved group compared with the controls: the main effects of not wearing a seat belt when riding in a car driven
by someone else (␤ = −0.56; z = −2.71; P = .007) and of
physical fights during the past year (␤ = 0.48; z = 2.13;
P=.03). At baseline, 12.4% of the bereaved youth did not
wear a seat belt at least sometimes compared with 4.8%
of the nonbereaved youth (12 = 6.30; P= .01). Similarly,
28.1% of bereaved youth fought at least sometimes compared with 19.2% of the nonbereaved youth (12 =3.87;
P=.049).
Within the bereaved group, we compared the HRBs
over time among the 3 types of death and found no effect of time (P = .96), type of death (P = .40), or their interaction (P=.41).

ANTECEDENT AND BASELINE
CORRELATES OF HRBs
We then examined the baseline correlates associated with
changes in HRBs over time. We conducted mixedeffects regression models for HRBs with a main effect of
correlate (1 model for each correlate), time, and a
correlate⫻time interaction (Table 2). Interactions with
time were found with proband bipolar disorder (␤=−0.52;
z = −2.94; P = .003), offspring aggression (␤ = −0.005;
z=−2.61; P=.009), and offspring frequency of use of lessadaptive coping methods (␤ = −0.10; z = −2.17; P = .03).
Specifically, HRBs showed a slower decline among offspring of bipolar probands, as well as in offspring with
higher aggression and less-adaptive coping scores.
Table 3 presents the most parsimonious set of antecedent and baseline predictors and correlates after controlling for age of offspring. A bereavement⫻time interaction was found (␤=0.16; 95% CI, −0.01 to 0.32; z=1.89;
P=.06), with the bereaved group showing a slower rate
of decrease in HRBs than the nonbereaved group. In addition, main effects of proband antisocial personality
(␤=0.67; 95% CI, 0.39 to 0.95; z =4.71; P ⬍ .001), proband anxiety disorders (␤=0.42; 95% CI, 0.23 to 0.60;
z=4.35; P⬍.001), offspring sex (␤=−0.30; 95% CI, −0.44
to −0.15; z = −4.04; P ⬍ .001), race (␤ = −0.43; 95% CI,
−0.65 to −0.21; z = −3.91; P ⬍ .001), and aggression
(␤=0.01; 95% CI, 0.01 to 0.02; z=6.75; P⬍ .001) were
significant.
LONGITUDINAL CORRELATES OF HRBs
After controlling for age of offspring, an interaction with
time was found with offspring functional impairment
(␤=0.008; 95% CI, 0.004-0.01; z=3.55; P⬍.001). Offspring who were functionally impaired showed a slower
decrease in HRBs over time compared with those with
better functioning (Table 4).
Controlling simultaneously for antecedent, baseline, and
longitudinal correlates of HRBs, the bereavement⫻time interaction with respect to HRBs was significant (␤=0.18; 95%
CI, 0.01 to 0.34; z=2.13; P=.03) (Table 5). As depicted
in the Figure, HRBs declined more sharply in the nonbereaved control group. Offspring sex (␤=−0.30; 95% CI,
−0.45 to −0.16; z=−4.11; P⬍.001), race (␤=−0.41; 95%
CI, −0.63 to −0.19; z=−3.70; P⬍.001), and aggression
(␤=0.01; 95% CI, 0.007 to 0.01; z=6.10; P⬍.001) were
significant predictors of HRBs. In addition, proband antisocial personality (␤=0.67; 95% CI, 0.39 to 0.95; z=4.70;
P⬍.001) and proband anxiety disorders (␤=0.41; 95% CI,
0.22 to 0.59; z=4.26; P⬍.001) were also significant predictors of HRBs.
COMMENT

The purpose of this study was to examine the course of
HRBs during 3 years after the parent’s death in bereaved
youth compared with nonbereaved controls. Over time,
the bereaved group showed higher numbers of HRBs compared with the nonbereaved group, even after controlling for antecedent, baseline, and longitudinal corre-
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Table 2. Main Effects of Antecedent, Baseline, and Longitudinal Correlates and Interactions With Time on HRBsa
Time
␤

Characteristic

SE

Covariate ⴛ Time

Covariate
z

P Value

␤

SE

z

P Value

␤

SE

z

P Value

Offspring
Antecedent characteristics
Male sex
Age
White race
History of behavioral disordersb
Characteristics after the death
Bereavement
Functional impairment
Self-reported symptoms
Depression
Suicidal ideation
Hopelessness
Aggression
Social support
Less-adaptive coping
New-onset PTSD

−0.10
0.13
−0.09
−0.06

0.06
0.19
0.10
0.04

−1.74
0.67
−0.86
−1.56

.08
.50
.39
.12

−0.40
0.07
−0.55
1.71

0.23
0.04
0.31
0.60

−1.77
1.74
−1.77
2.84

.08
.08
.08
.005

0.04
−0.02
0.01
−0.41

0.08
0.02
0.11
0.23

0.46
−1.08
0.09
−1.76

.65
.28
.93
.08

−0.14
−0.40

0.06
0.29

−2.50
−1.37

.01
.17

0.00
−0.03

0.24
0.01

0.00
−2.78

⬎.99
.005

0.11
0.00

0.08
0.00

1.40
1.11

.16
.27

−0.08
0.03
−0.08
0.26
−0.07
−0.07

0.04
0.09
0.04
0.13
0.04
0.04

−1.85
0.33
−1.86
1.97
−1.62
−1.53

.07
.74
.06
.05
.11
.13

0.26
0.02
0.22
0.03
−0.26
0.33

0.11
0.01
0.11
0.00
0.11
0.13

2.34
2.29
2.05
5.25
−2.27
2.60

.02
.02
.04
⬍.001
.02
.009

−0.06
−0.01
−0.05
−0.005
0.03
−0.10

0.04
0.00
0.04
0.002
0.04
0.05

−1.52
−1.46
−1.42
−2.61
0.62
−2.17

.13
.14
.16
.009
.53
.03

.05

0.70

−0.09

0.04

−1.95

Adult Caregiver
0.35 2.01
.04

−0.01

0.12

−0.09

.93

0.01
0.00

0.00
0.00

3.76
−0.74

⬍.001
.46

Functional impairment
Aggression

−0.76
0.03

0.19
0.13

−4.08
0.27

⬍.001
.79

Offspring, Longitudinal
−0.03
0.01 −3.83 ⬍.001
0.02
0.00 3.88 ⬍.001

Functional impairment

−0.42

0.29

−1.47

.14

Adult Caregiver, Longitudinal
−0.03
0.01 −2.82
.005

0.00

0.00

1.17

.24

.35
.21
.06

Proband Psychiatric History
0.85
0.28 3.07 ⬍.001
1.77
0.50 3.54 ⬍.001
0.93
0.40 2.31
.02

−0.16
−0.52
−0.03

0.10
0.18
0.14

−1.70
−2.94
−0.23

.09
.003
.82

Anxiety
Bipolar disorder
Antisocial personality

−0.04
−0.05
−0.08

0.05
0.04
0.04

−0.94
−1.25
−1.86

Abbreviations: HRBs, health risk behaviors; PTSD, posttraumatic stress disorder.
aAntecedent indicates prior to death; baseline, from death to 9 months after death; longitudinal, longer than 9 months after death. Only significant main effects
and/or interactions with time are presented.
bIncludes conduct, oppositional-defiant, and attention-deficit/hyperactivity disorders.

Table 3. Most Parsimonious Antecedents and Baseline Predictors When Controlling for Age of Offspring
YRB Factor
Bereavement
Time
Bereavement ⫻ time
Offspring
Sex
Race
Age
Aggression
Proband lifetime
Anxiety
Antisocial personality

␤

SE

z

P Value

95% CI

−0.22
−0.14
0.16

0.23
0.06
0.08

−0.99
−2.54
1.89

.32
.01
.06

−0.67 to 0.22
−0.25 to −0.03
−0.01 to 0.32

−0.30
−0.43
0.02
0.01

0.07
0.11
0.01
0.002

−4.04
−3.91
1.35
6.75

⬍.001
⬍.001
.18
⬍.001

−0.44 to −0.15
−0.65 to −0.21
−0.01 to 0.04
0.01 to 0.02

0.42
0.67

0.10
0.14

4.35
4.71

⬍.001
⬍.001

0.23 to 0.60
0.39 to 0.95

Abbreviation: YRB, Youth Risk Behavior questionnaire.

lates that affected the trajectory of HRBs. In addition,
several antecedents, correlates, and sequelae of bereavement were found to be associated with HRBs. These variables included proband antisocial personal and anxiety
disorders as well as offspring characteristics (eg, race, sex,
functioning, and aggression). We discuss the implications of these findings and place them in the context of
the extant literature after discussing the limitations and
strengths of the study.

This study is one of the few population-based, controlled, longitudinal investigations of parental bereavement and one of the few studies of child bereavement to
examine HRBs. Retention was relatively good; however,
there was differential attrition, with greater loss of participants in the bereaved than in the control group, as
well as of those whose caregivers showed higher levels
of functional impairment. We believe that this attrition
biases the study toward the null hypothesis, since our
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Table 4. Most Parsimonious Longitudinal Predictors When Controlling for Age of Offspring
YRB Factor
Bereavement
Time
Bereavement ⫻ time
Offspring
Functional impairment
Functional impairment ⫻ time
Age

␤

SE

z

P Value

95% CI

−0.18
−0.80
0.16

0.24
0.20
0.08

−0.77
−4.05
1.92

.44
⬍.001
.06

−0.65 to 0.28
−1.19 to −0.41
−0.003 to 0.32

−0.03
0.008
0.02

0.01
0.002
0.01

−3.61
3.55
1.66

⬍.001
⬍.001
.10

−0.05 to −0.01
0.004 to 0.01
−0.005 to 0.05

Abbreviation: YRB, Youth Risk Behavior questionnaire.

Table 5. Most Parsimonious Antecedent, Baseline, and Longitudinal Predictors When Controlling for Age of Offspring
YRB Factor
Bereavement
Time
Bereavement ⫻ time
Offspring
Sex
Age
Race
Aggression
Functional impairment
Functional impairment ⫻ time
Proband lifetime
Anxiety
Antisocial personality

␤

SE

z

P Value

95% CI

−0.31
−0.47
0.18

0.23
0.20
0.08

−1.32
−2.38
2.13

.19
.02
.03

−0.76 to 0.15
−0.85 to −0.08
0.01 to 0.34

−0.30
0.02
−0.41
0.01
−0.01
0.004

0.07
0.01
0.11
0.002
0.01
0.002

−4.11
1.32
−3.70
6.10
−1.80
1.74

⬍.001
.19
⬍.001
⬍.001
.07
.08

−0.45 to −0.16
−0.01 to 0.04
−0.63 to −0.19
0.007 to 0.01
−0.03 to 0.001
−0.001 to 0.01

0.41
0.67

0.10
0.14

4.26
4.70

⬍.001
⬍.001

0.22 to 0.59
0.39 to 0.95

Abbreviation: YRB, Youth Risk Behavior questionnaire.

0.35
0.25

HRBs

0.15
0.05
Bereaved group
Control group

– 0.05
– 0.15
– 0.25
– 0.35
9

21

33

Months Since Death

Figure. Effect of bereavement on health risk behaviors (HRBs) over time.
The HRB scores are standardized and based on the model reported in
Table 5.

findings indicate that this population, if retained, would
have shown higher HRBs. This study was also limited insofar as the first assessment was performed 9 months after the death, with the possibility of retrospective bias.
In particular, we have no measure of the HRB frequency
before the parent’s death. Although the relationship between caregiver function and offspring behavior is expected and has been well documented,49,50 we do not have
more fine-grained data on the parental discipline and positive parenting that might shed light on the mechanism
of this association.

In this longitudinal study, we demonstrated that parentally bereaved youth show persistently higher levels
of HRBs compared with nonbereaved youth. Although a
previous report8 found no significant differences in individual HRBs between bereaved and nonbereaved
youth 9 months after a parent’s death, in this study we
treated the number of HRBs in those same groups as a
continuous measure, which provided a more sensitive
measure of HRBs over time.51 This association between
HRBs and bereavement is consistent with the view that
a broad range of family adversities, bereavement among
them, can lead to increased HRBs. Although it is difficult to compare across studies, the univariate risk of
HRBs associated with bereavement appears to be as
large, or larger, than the effects of living in a singleparent household.52 In addition to the effect of bereavement on HRBs, offspring levels of aggression and overall functional impairment were also significantly
associated with the HRBs. These latter associations are
consonant with the role of inappropriate aggression and
poor assessment of consequences of behavior in the
genesis of some HRBs.
Bereavement may predispose youth to HRBs because
bereaved youth have greater loading for parental psychopathologic factors, including antisocial personality
disorder, that increase the risk for violent behavior and
psychiatric impairment in offspring.1 Specifically, parental antisocial personality disorder predisposed the
parent to premature death and increased the likelihood
that surviving offspring had increased numbers of
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HRBs. Although the design of this study cannot disentangle genetic and environmental influences of parental
antisocial behavior, there is broad evidence53 for both
pathways to be operative. In addition, bereavement disrupts the usual support networks and parental monitoring, and this disruption in turn has been found to be associated with a greater level of offspring aggression.2,54
These results give clues as to which youth are at the
highest risk to experience HRBs and what vulnerabilities might be targets for prevention or amelioration.
In summary, we found that parentally bereaved youth
have a pattern of higher frequencies of HRBs over time
compared with nonbereaved youth, even after adjusting
for other correlates that predispose to HRBs. Clinicians
who care for bereaved youth should assess them for HRBs.
Further work on the development of preventive interventions to attenuate the effects of bereavement on HRBs
may be indicated.
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