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Responses to Adults' Angry Behavior and to Challenging Tasks in Children of Hypertensive
and Normotenzive Parents. Curln DEvELOPMENT, 189893, 64, 5300-315. Cardiovascular, overt-
motor, and verbal-reported responses to interadult emotional expressions, including anger, and
to challenging task situstions were exemined in a sample of 49 10-14-year-old children of hyper-
rensive (EH) and nommotensive parents (NT). Sons of EH parents showed greater systolic hlood
pressure reactivity to interadult anger and to the digit span task than sons of NT parents. A
consistent pattern was not found for givls, Marital distress and overt maternal anger expression
predicted verbal-reported and overt-moter responses to interadult anger, Family history of EH
and sex did mot predict these responses. Implications include {a2) heightened systolic bload
pressure response to stress may be found in sons of EH parents before they are diagnosed to
have EH disorders, () relations between family history of EH and cardiovaseular response may
he sex moderated, and {£) vulnerability to stress mayv he related to specific familial histories and

hackgrounds,

Anpger between adults is a commonly
occurring event in the everyday lives of chil-
dren. Children are sensitive to angry expros-
sions by parents (e.g., Crockenberg, 1985;
Cummings, Zahn-Waxler, & Radke-Yarrow,
1981 and can differentiate between difter-
ent forms of contlict expression {e.g., verbal,
noenverbal, verbal-physical) (Ballard & Cum-
mings, 1990; Cummings, Vogel, Cummings,
& El-Sheikh, 1989) and as to whether con-
flicts are resolved (Cummings, Ballard, El-
Sheikh, & Lake, 1891) Within certain ill-
defined bounds, exposure to adults’ angry
behavior is unlikelv to be a cause for con-
cern and may even be a positive experience
that teaches children valuable lessons with
regard to how to handle the inevitahle con-
ficts of life. On the other hand, exposure to
hizgh levels of family discord is associated
with the development of a variety of prob-
lems in children {see review in Gryeh & Fin-
cham, 1990). Further, repeated cxposure to
anger has been associated with heightened
emotional and behavioral reactivity to an-

ger (eg., Cummings, Pellegrini, Notarius,
& Cummings, 1989; Cummings, lannotti, &
Zahn-Waxler, 1985).

However, research on the effects of ex-
posure to anger on children has been limited
in terms of the populations studied and the
response variables assessed. In describing a
model for a process-oriented study of chil-
dren's tesponses to interadult anger, Cum-
mings and El-Sheikh (1991) stressed the
importance of studying the responses of
children from a variety of risk groups, as well
as normal samples, for understanding the
full range of effects associated with exposure
to adults’ angry behavior. The present study
examines responses in a heretofore unin-
vestigated group: children of parents with
essential hypertension (EH). Further, ex-
posure to parental and familial anger has
usually been thought of in terms of risk for
behavior prolalems in children, but this may
be too narrow a view. That is, exposure to
anger may also elicit problematic response
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patterns that are not classifiable as behavior
problems per se. Specifically, another area
of concern might be undesirable effects of
exposure to high levels of anger on chil-
dren’s cardiovascular functioning. The car-
diovasenlar responsivity of voung children
to adults” angry behavior has been demon-
strated {El-S5heikh, Cummings, & Goetsch,
1989). In the present research, the focus
is on children’s cardiovascular reactivity to
anger, with a specific focus on cardiovascu-
lar responding in children of parents with
essential hvpertension,

Children of EH parents are at risk
for the development of EH (Paffenbarger,
Thome, & Wing, 1968; Page, 1953). How-
ever, it is uncertain whether this risk consti-
tutes a genetic predisposition, a unigue en-
vironmental influence, or some combination
of the bwo. Because children of EH parents
do not show higher resting blood pressure
than children of nonhypertensive parents,
it has become commonplace to investigate
their cardiovascular reactions to standard
behavioral challenges (Falkner, Onesti, An-
gelakos, Fernandes, & Langman, 1979; Falk-
ner & Ragonesi, 1986), These cardiovascular
measures provide a unique source of infor-
mation that cannot be inferred by resting
levels alone. Investigations of cardiovascu-
lar response to behavioral stressors are im-
portant in light of prospective evidence sug-
gesting that individuals with exaggerated
heart rate and blood pressure reactions have
a greater propensity for developing coronary
heart disease (Kevs et al.,, 1971) and EH
iMenkes et al., 1990; Wood, Sheps, Elve-
back, & Schirger, 1984).

From studies comparing children dif
fering in parental hvpertensive status, there
is some evidence that children of parents
with EH show different patterns of coping
with stress than children of nommotensive
{NT) parents and that these patterns are evi-
dent well before such children develop car-
diovascular disease themselves. Findings
relevant to this issue include studies indicat-
ing that (g} children of EH parents show
greater cardiovascular reactivity to or during
certain psychological stressors than children
of NT parents (Falkner et al., 1979; Falkner
& Ragonesi, 1986: Holroyd & Gorkin, 1983;
MceCann & Matthews, 1988) and (b) families
that include EH parents evidence more neg-
ative nonverbal behavior during conflict sit-
uations than families with NT parents (Baer
et al., 1983), with such behavior related to
children’s systolic blood pressure response
{Baer, Vincent, Williams, Bourianoff, & Bart-
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lett, 1980). Thus, these children’s patterns
of coping with anger and hostility may be a
precursor of the development of Tater prob-
lems. If this is the case. such information
might someday serve a useful role in early
identification and intervention for children
at risk for the development of hypertension,
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Relatively few studies have been con-
ducted on this general topic, however, and
there have been no direct investigations of
how children of parents with EH cope
specifically with adults’ angry behavior and
how such eoping patterns compare with re-
sponses to ather psychological stressors, The
available evidence supgests that cardiovas-
cular reactivity tends to be consistent across
stressors and contexts, even in children and
adolescents (Matthews, Manuck, & Saab,
1986; Matthews, Rakaczky, Stoney, & Ma-
nuck, 19871 Further, there is evidence of
sex differences in cardiovaseular responding
and in risk for the development of EH.
Males consistently display higher systolic
blood pressure responses than females by
adolescence {e.g., Matthews et al., 1986;
Murphy, Alpert, Willey, & Somes, 1988) and
are more likely to develop EH, at least until
late middle age (Rowland & Roberts, 1982,
Stamler, Stamler, Riedlinger, Algra, & Bob-
erts, 1976). It may be appropriate to think of
these relations in terms of a family systems
perspective rather than simply in terms of
the behaviors of specific individuals. That
is, certain patterns of handling expression of
anger and hostility may impact not only the
individual but family members exposed to
these patterns of behavior, and the sex of
individuals may be an important moderator
of the nature of response patterns.

This study investigates the responses of
children of EH and NT parents in multiple
contexts, including exposure to interadult
anger and several psychological challenges.
Further, multiple dimensions of children's
stress reactivity are examined, including car-
diovascular (heart rate, svstolic blood pres-
sure, diastolic blood pressure), overt-motor,
and verbal-reported responses. A fundamen-
tal tenet of a process-oriented approach to
the studv of anger is that coping processes
are most informatively understood by view-
ing the multiplicity of contexts and dimen-
sions in which children respond (Commings
& El-5heikh, 1991). The present method-
ology is consistent with a “three-systems™
(Lang, 1968) or “triple response mode”
(Cone, 1979) position for the behavioral
assessment of emotion. However, as clo-
quently argued by Kozak and Miller (1882),
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the collecton of three-svstems behavioral
data {i.e., verbal-cognitive, overt-motor, 50-
matic) constitutes a method, not the defini-
tion of a construct, and investigators must
still attend to the theory that guides the re-
search as well.

The focal construct in this study is reac-
tivity to stress. However, reactivity is not
necessarily o “unitary” phenomenon. For
example, different dimensions of reactivity,
including different cardiovascular responses
(e.g., svstolic blood pressure, heart rate),
have been found to be independent or at
least imperfectly correlated (Gunnar, 1957,
Lang, 1968). Conceivably, the various forms
of reactivity could have specific and very dif-
ferent correlates and etiologies in terms of
family history. Family history of EH has
been particularly related to heightened sys-
tolic blood pressure reactivity to stress, es-
pecially among bovs. Since children of EH
parents are not at any known greater risk for
the development of behavior problems and
emotional disorders, there is no reason to ex-
pect greater reactivity in these, or related,
response dimensions. On the other hand,
overt-motor and verbal-reported dimensions
of reactivity have been linked with family
history of marital conflict (e.g., E. M. Cum-
mings et al., 1989; J. 5. Cuommings et al.,
1989) and mode of conflict expression {e.g.,
Cummings, Ballard, & El-Sheikh, 1991;
Cummings et al., 1581}, Thus, one possibil-
ity is that the construct of reactivity associ-
ated with family history of EH is sex-linked
and is limited to systolic blood pressure re-
sponse, whereas other dimensions of reac-
tivity are related to different dimensions of
family background {e.g., level of marital dis-
cord, style of anger expression in the home,
However, because there is little evidence
directly pertinent to this issue, one can, al-
ternatively, argue for a more unitary con-
struct of reactivity as reflected more gener-
ally across multiple response dimensions
and influenced simultaneously by various
and multiple elements of family history and
background.

Another issue, also relevant to an ex-
ploration of the construct of reactivity, is
whether reactivity is shown only in certain
contexts or is evidenced more generally
across a variety of settings. For example, is
heightened systolic blood pressure reactiv-
ity in children of EH parents evident only
in response to socioemotional stressors or is
greater reactivity also found in response to
other categories of stress and challenge?
Based on the evidence already described
concerning children's and adults’ consis-

tency of responding across stressors, it might
be expected that individuals demonstrating
greater cardiovascular reactivity to anger
will also show greater responsivity to other
stressors, that is, patterns of relatively high
cardiovascular response to stress would tend
to be general, not specifie, across contexts,
However, only a limited set of stressors and
challenges have been investigated to date,
and it is unknown whether such effects will
be found across contexts such as those to be
investigated in the present study,

Method

Subyjects

Participants were 25 children of parents
with essential hypertension (12 girls and 13
bowvs) and 24 children of normotensive par-
ents (12 girls and 12 bovs) with a mean age
of 12.5 vears (S = 1.4). The mean pubertal
status level was 3.10 (SD = 86) on the five-
point (1 = prepubertal, 5 = postpuber-
tal) Fubertal Development Scale (Petersen,
Crockett, Richards, & Boxer, 1988). The
mean SES§ rating, as indexed by the Hol-
lingshead (1973} Four Factor Index of Social
Status, was 39.5 (5D = 17.0, range = 11—
63), reflecting that SES ranged from Level 1
to Level 5, with a mean score on the border
between Level 3 (e.g., sales workers, skilled
craftsmen) and 4 (e.g., technical, medium
business), The ANOVAs indicated no sig-
nificant differences in age, pubertal level, or
SES as a function of parental history of hy-
pertension or sex. One child was Hispanic
American and the remainder were non-
Hispanic Caucasian Americans.

For the EH group, the EH parent was
the father in 17 cases, the mother in seven
instances, and bath parents in one case. Par-
ents in the EH group had been specifically
diagnosed as EH by a physician. According
to medication histories, most had been pre-
seribed medication for EH at some time. If
parents were at all uncertain as to their cur-
rent blood pressure status, their bload pres-
sure was checked. For the NT group, one
of the following criteria was met: (a) both
parents had received a blood pressure check
by a physician within the last 2 vears and
were classified as NT or (b} both parents
were tested by the frst author and were
found to be NT. For classification as NT, sys-
tolic blood pressure had to be 140 or less
and diastolic blood pressure had to be B0
or less; if either blood pressure assessment
was above these cutoffs, parents were not
classified as NT. These criteria are consis-
tent with stringent classification criteria in
the psychophysiology literature and are con-



sidered generally reliable, although misclas-
sification can occasionally oceur (e.g., misdi-
agnoses by phyvsician).

Muost children (21 children of EH par-
ents and 18 children of NT parents) came
from intact two-parent families. Ten (four
children of EH parents and six children of
NT parents) came from single-parent homes.
Two children of EH parents and one child
of NT parents lived in two-parent homes
consisting of the biological mother and a
stepfather. One child of EH parents and one
child of N'T parents had heen in intact adop-
tive two-parent homes since infancy. Since
history of EH can be either a genetic and/
or environmental risk factor (Sallis, Dims-
dale, & Caine, 19588; Woodall & Matthews,
1989}, the two children with nenbiological
parents were included in the analysis and
categorized according to the blood pressure
status of the nonbiclogical parents. Noncus-
todial and stepparents were also screened
for EH and as below.

Children with serious medical condi-
tions (e.g., diabetes, heart attack, stroke, kid-
nev failure) and children of parents with
serious medical conditions {other than EH)
that preexisted EH or serious psychopathol-
ogy le.g., severe depression, schizophrenia,
alcoholism, other substance abuse prob-
lems) were not included. Initial sereening
for these conditions was bv telephone, and
final screening was based on a complete
family medical history profile. Subjects were
recruited from the community by means of
Hiers as well as from records of participants
in other studies who had indicated a desire
to be involved in additional research. Chil-
dren were instructed not to consume any caf-
feine or nicotine or to engage in exercise for
3 hours prior to the experimental session.

Apparatus and Materials

Phystological recording —Physiological
equipment was located in a room adjacent to
the subject. Blood pressure was monitored
by means of an IBS electro-sphygmoman-
ometer, with the appropriate size (child or
adult) blood pressure cuff positioned on the
nondominant arm. Blood pressure was moni-
tored every 2 min, Rescarch assistants, blind
to the family history of hypertension of the
subject, recorded the systolic and diastolic
blood pressure readings for each measure for
later entry into the computer.

Heart rate was recorded using a Grass
Model 79D polyeraph. To record heart-rate
response, two electrodes were attached on
the subject’s right shoulder and one elec-
trode was attached above the subject’s left
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ankle (Andreassi, 1980). Heart rate was mon-
itored  continuously. Hesearch  assistants
blind to the subjects’ sex and parental his-
tory of hypertension later counted heart rate
from the polvgraph chart record on a minute-
by-minute basis.

Taped verbal interactions.—Taped ver-
Lal interactions—with friendly, angry, and
reconciliatory conditions—hbetween an adult
male and an adult female were taped in a
recording studin while they were reading
their parts from a seript. Actors played the
role of student research assistants for a psy-
chology study. In one set of seripts the actors
were concerned with "coding data” whereas
in the other set the actors were interested in
“running suhjects.” Each of the conditions
lasted 4 min. Analvses indicated that there
were no tape set effects. Children were not
formally questioned with regard to the "be-
lievability” of the interactions, but children
frequently volunteered that they thought the
interactions were real, although a few said
that they thought the interactions were com-
ing from a TV, rather than being live. None
of the children told investigators that they
thought the interactions were part of the ex-
periment.

Mirror tracing task.—In this task chil-
dren traced a six-sided star using the star’s
mirror image to guide the pencil {(Whipple
Mirror Drawing Apparatus, Stoelting Com-
pany). A number of studies have used this
task with children and adolescents, with the
consistent finding that the task is generally
perceived as frustrating (e.g., Matthews &
Stoney, 1988; MeCann & Matthews, 1988).

Digit span task.—Forward and back-
ward digit span tasks based on the digit span
task from the Wechsler Intelligence Scale
for Children—Revised (WISC-R) were used.
Serial subtraction tasks have often bheen
used in studies of cardiovascular response in
adolescents and adults. However, we were
concerned that, due to the age range consid-
ered for the present study, stimulus eguiva-
lence would be difficult to achieve in a se-
rial subtraction task via either equation or
systematic variation of stimulus materials.
Thus, the digit span task was chosen as a
more appropriate cognitive-psvchological
stressor. Adequate test-retest reliability has
been demeonstrated for this age range for this
task ((T1-.84, Wechsler, 1974).

Murital distress.—Parents completed
the Locke-Wallace Marital Adjustment Test
(MAT). The MAT has acceptable reliability
{Locke & Wallace, 1959) and validity (e.g.,
Birchler, Weiss, & Vincent, 1973; Gottman,
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Markman, & Notarius, 1977), Scores are
typically dichotomized at 100, indicating
whether the mnarriage is distressed (scores
below 1000 or nondistressed (scores above
100). The intercorrelation between parents’
ratings for those families in which both par-
ents completed marital adjustment measures
(N = 14) was r(13) = .68, p < 0L

Parents also filled out the Straus Con-
fliet Tactics Scale (CTS: Straus, 1979). The
Physical Conflict Tactics (PCT) scale, which
assesses parents’ use of physical violence in
marital disputes, was of particular interest.
This has heen shown to have adequate reli-
ability, and there is evidence for its concur-
rent and construct validity (see Straus, 1979,
for a summary). The intercorrelation be-
tween parents’ scores (N = 14) was #(13) =
B8, p =< 001,

Scores on the MAT (]. 5. Cummings et
al., 1989) and PCT (]. 5. Cummings et al.,
1989; E. M. Cummings et al., 1989) have
each been linked with children’s responses
toe interadult anger,

Mothers' anger expression.—Parents
also completed the State-Trait Anger Ex-
pression Inventory (STAXI, Spielberger ot
al., 1985). Since we were interested in ob-
taining an index of parents’ overt expres-
sions of anger, the anger-out {AX/Out) scale
was pertinent to the present study. Both con-
vergent and predictive validity have been
demonstrated for this scale (e.g., Spielber-

ger, 1988; Spielberger et al,, 1853). While
both fathers and mothers were asked to com-
plete the STAXI, fathers’ scores were not
considered due to the limited number of fa-
thers who completed forms.

Procedures

The procedures are outlined in Table 1.
As shown, the social interactions were pre-
sented first, followed by the two laboratory
stressors presented in counterbalanced or-
der. The social interactions were adminis-
tered first so that the initial instructions
miven to the subjects could be standardized
and the ease and feasibility of the presenta-
tion of the procedures could be facilitated.

The parent accompanying the child was
fully informed of the procedures and signed
consent forms at the outset. Fathers brought
in four of the children. The parent whao ac-
companied the child filled out the forms at
the laboratory whereas the other parent was
asked to fll them out at home and return
them by mail. The experimenter demon-
strated the equipment in front of the child
and then attached the equipment, as speci-
fied above,

The child was told that other studies
were being conducted in adjoining labora-
tories and that people might be heard talking
as they came and went from adjacent rooms.
Children were informed that after 13-20
minutes they would be asked to complete
some performance tasks (i.e., the mirror trac-

TABLE 1

OuTLINE OF PROCEDURES

Minute

a0-31 ...
J2-variable .

Varable .cciminiiimmsian

Condition Period
Adaptation P
Friendly 1
Friendly 2
Angry |
Angry 2
Reconciliation 1
Reconciliation 2
Hest sy
Mirror tracing I
Mirror tracing 2
Rest ke
Digit span Forward
Digit span Backward
Interview i
Baseling

NoTE, —Cardiovasoular assessments were recorded {or the beginning

of the second minute of each period.

*The order of presentation of the mirror tracing and digit span tasks

was counterhalanced acrss subjects,




ing and digit span tasks), but until that time
they should relax and remain still. The child
was then left alone in the room,

After a l-min delay, cardiovaseular as-
sessments were taken for a 4-min adaptation
period. No initial baseline was taken. Recent
waork suggests that anticipatory arousal pre.
ceding the presentation of stressful stim-
uli may preclude obtaining accurate initial
baseline measures (e.g., Krantz & Manuck,
1984). Therefore, baseline readings were
obtained following the experimental proce-
dure {see Table 1). Ancther strategy that
could be recommended would be to take
baseline measurements before and after data
collection and then compare them. How-
ever, adequate pre- and postbaseline assess-
ments would not have been practical in the
present study berause of the already consid-
erable length of the procedure, raising con-
cerns about holding the attention and inter-
est of the children.

Taped auditory interactions.—At the
end of the 4-min adaptation period, a woman
and a man carrving file folders and papers
walked into the subject room. They acted
surprised to see the subject and then walked
out, closing the door. Alter entering an ad-
joining room they began the taped interac-
tions by turning on a stereo tape plaver. The
child heard the interactions through a vent
between the tooms, making it sound as if the
two confederates were actually engaging in
a spontaneous conversation.

The interaction lasted 12 min, equally
divided between {riendly, angry, and re-
solved portions. The interaction was contin-
nous, to increase realism. Further, also to in-
crease realism, the actors’ anper escalated
gradually over the first minute and peaked
during the second minute, making this min-
ute of the interaction the most critical for
analvsis. The actors’ anger began to deesca-
late near the end of the angry interaction,
and the arpument was quickly resolved at
the beginning of the reconciliation segment.
Following the reconciliation the actors left
the adjoining room consistent with com-
ments made on the taped interaction, and
there was a 4-min recovery period in which
the child was alone in the room.

Laboratory stressors.—Children then
completed the mirror tracing and digit span
tasks. Four minutes were devoted to each
task, with a 4-min interval in between tasks
(see Tahle 1). The order of presentation of
the tasks was counterbalanced across sub-
jects to control for order effects. Thus, half
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of the children completed the mirror tracing
task first and half completed the digit span
task first. Analyses indicated that order of
presentation of these tasks had no effect on
response. For the digit span task, 2 min were
devoted to forward digit span and 2 min
were given to backward digit span,

Interviews.—Next, children were in-
terviewed concerning their emotional re-
sponses to the interactions following & pro-
cedure developed by E, M. Cuammings et al.
(19849). Children were first prampted to re-
call the interactions with the following state-
ment: “Earlier there was a woman and a
man talking in the next room. Do von re-
member hearing them? 1 would like to ask
yvou a few questions about what you thought
and how vou felt while they were talking,
Would that be okay? Please answer the
questions as though yvou had been in the
room with them.” Without exception, chil-
dren said that they recalled hearing the
adults” interaction. Before questioning con-
cerning each specific interaction, children
were prompted o recall the interaction by
reference to a salient topic that the adults
discussed. For example, for the friendly in-
teraction the statement was, "Do vou re-
member when the woman and the man were
talking about different movies that they had
seen and saving what the movies were
about?"” With regard to each interaction chil-
dren were asked, “How did vou feel? and
“How much did vou feel that way?”" As de-
scribed in E. M. Cummings et al, (1989),
children were shown emotion faces of sad,
seared, okay, mad, and happy cmotions,
asked to pick the emotion that represented
how they felt, and then indicate on a five-
point scale ranging from “very little” to “a
whole lot’” how much thev felt that way.

Baseline, —Baseline cardiovascular lev-
els were measured for 1) min at the end of
the session after the last recovery period. To
vield a more precise representation of sub-
jects' actual resting heart rate and possible
blood pressure, the lowest 6 min of heart
rate response and the three lowest systolic
and diastolic blood pressure measurves (6
min of measurement) in this period were av-
eraged to yield the final baseline assess-
ment. This method for calculating baselines
is consistent with the notion that baselines
should reflect the lowest stable readings of
psvchophysiological response. Within the
limits of feasibility for this study, this was
judged to be an adequate procedure for ob-
taining representations of resting heart rate
and blood pressure.
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Finully, the physiological eguipment
was removed, and the participants were de-
birieted regarding the procedures and aims
of this study.

Measurement: Behavioral Response fo
Adults” Angry Behavior

Children’s behavioral responses were
videotaped and eoded according to whether
hehaviors were demonstrated at any time
during the 4-min angry interaction. The cod-
ing system was based on the categories re-
ported in Cummings (1987) and El-Sheikh
et al. (19889). Afler extensive training, re-
search assistants blind to subjects’ group sta-
tus coded the tapes. For the purposes of cal-
culating interrater reliability. 24 sessions
were coded by independent observers.
Since the frequency of occurrence of many
of the codes was low, a high percent-
agreement index could be misleading as it
may represent high agreement on the non-
occurrence of behavior. Accordingly, kappa
was computed (Po — Pe/l — Pc); these cal-
culations were based on the occurrence!
nonoccurrence of each individual behavior
within the angry interaction period. Individ-
ual kappas for ecach individual code are pre-
sented in parentheses in the following para-
graph.

The behaviors scored were as follows:
freezing (1.00), postural distress (J64), ver-
bal concern (1.00), verbal anger expression
(1.00), facial distress (.54}, mocking (.90],
smiling (.82), and laughing (1.00).

Data Analysis: Cardiovascular Response

Blood pressure—Svstolic and diastolic
blood pressure were measured once every
3 min via the automated cuff svstem. More
frequent measurement can lead to spurious
readings due to residual effects of cufl infla-
tion on local circulation. For the emaotion
conditions, blood pressure readings were
timed to occur at the beginning of the sec-
ond and fourth minute of exposure to condi-
tions, and there were therefore two measure-
ments for each condition. Similarly, there
were two measurements for each of the labo-
ratory stress conditions.

Heart rate.—While heart rate was moni-
tored continuously, the second and fourth
minutes of heart rate were used for purposes
of analyses to coincide with the timing of
assessment of blood pressure. The entire
minute of data was used, Movement artifact
was seldom a problem and was handled by
marking off the number of seconds obscured
by movement and using the preceding seg-
ment of readabile output for the same num-

ber of seconds to replace the unreadable
data. Interrater agreement, calculated based
on coding of 25% of the data by independent
raters, was 93%.

Analysis  plan:  Cardiovascular  re-
sponse.—For analyses of response to cmo-
tion conditions, scores were entered for min-
utes 2 and 4 of exposure to each condition,
resulting in six different values (Friendly 1,
Friendly 2, Angry 1, Angry 2, Reconciliation
1, Reconciliation 2) for each child for svstolic
blood pressure, diastolic blood pressure, and
heart rate. Similarly, for analyses of response
to the laboratory stressors, scores were en-
tered for minutes 2 and 4 of exposure to con-
ditions (Digit Span 1, Digit Span 2, Mirror
Tracing 1, Mirror Tracing 2).

To assess response to emotion condi-
tions we condncted multivariate analyvses of
varance (MANCOVAs), with two hetween-
subjects factors (parental EH status, sex),
bwo within-subject factors (three levels of
emotion conditions and two periods within
each condition), and with the final baseline
response as the covariate. To examine re-
sponse to the laboratory stressors (digit span,
mirror tracing), mixed-design ANCOVAs
were performed. In these analyses, parental
EH status and sex were between-subjects
factors, the two periods within each task
were within-subjects factors, and the final
baseline was the covariate, For all analvses,
significant interactions involving parental
EH status x sex were followed up by a pri-
ori contrasts of parental EH status x sex for
each period and, if appropriate, by simple
effects tests contrasting response of groups,
with the baseline as the covariate in these
analyses as well.

Results

Baseline values are significant consider-
aticns, as analyses covary out baseline levels
of response. In the following, systolic blood
pressure, diastolic blood pressure, and heart
rate are listed in that order. Baseline values
were 116.90 (SD = 10.50), 62.69 (SD =
7.50), and 70.29 (5D = 12.50) for sons of EH
parents; 109,22 (SD = 870), 72,73 (5D =
7.30), and 77.61 (3D = 25.40) for daughters
of EH parents; 110.38 (5D = 9.20), 63.78
(S = 5.80), and 50.13 (5D = 11.20) for sons
of NT parents; and 107,14 (5D = 9.00}, 63.94
(8D = 8.30), and 80489 (SD = 7.30) for
daughters of NT parents. Analyses indicated
no significant differences between groups in
baseline levels of systolic blood pressure
and heart rate. A parental EH * sex interac-



tion for diastolic blood pressure, Fil, 45) =
4,96, p < 05, showed that daughters of EH
parents evidenced higher baseline diastolic
blood pressure than other groups.

Further, since the main analyvses utilize
values with the baseline levels covaried out,
in order to get a complete handle on “reac-
tivity’ it is important to note the actual lev-
els and “real” amounts of change during the
various conditions, Cardiovaseular response
was almost always greater in the various
“stress contexts” (Anger | and 2; Digit Span
1 and 2; Mirror Tracing 1 and 2) than during
the baseline. For sons of EH parents values
always exceeded the baseline in these con-
texts; the range of responses in relation to
baseline values were +3.02 to +13.41 for
systolic blood pressure, +3.16 to +12.83
far diastolic blood pressure, and +3.19 to
—14.02 for heart rate. For sons of NT par-
ents, the ranges of response in comparison to
the baseline were +.089 to +7.82 for systolic
blood pressure, —2.36 to -+ 6.03 for diastolic
blood pressure, and = 3.30 to +4.19 for heart
rate (14 of 18 values exceeded the haseline).
For daughters of EH parents, the ranges
were — L.05 to +8.28 for systolic blood pres-
sure, —2.92 to +6.23 for diastolic blood
pressure, and +T7.22 to + 11.39 for heart rate
(15 of 18 values exceeded the baseline). Fi-
nally. for daughters of N'T parents the ranges
were +2.53 to +13.11 for swvstolic blood
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blood pressure, and —.07 to +7.50 for heart
rate (17 of 18 values exceeded the baseline).
Thus, with only a few exceptions, “reactiv-
ity" to the conditions consisted of an eleva-
tion of response aver baseline values.

Cardipvascular Reactions to Adults’
Emational Interactions

Systolie blpod pressure.—The omnibus
MANCOVA for this response vielded a sig-
nificant parental EH status % sex = period
interaction, F(l, 44) = 4.55, p < 05. Table
2 shows means adjusted for the baseline for
each period as a tunction of parental EH sta-
tus and sex. For the purposes of interpreta-
tion, it is aguin important to note that the
means reflect the relative reactivity of chil-
dren to conditions relative to baseline levels
of response and are not necessarily indica-
tive of differences in absolute levels of re-
sponse,

Table 2 also shows the results of a prior
simple interaction effects tests for parental
EH status x sex for each period. Significant
eftects were found for the Friendly 1, An-
gry 1, Reconciliation 1, and Reconciliation
2 contrasts. Simple effects tests were con-
ducted to follow up on these results further.
For the Friendly 1 period, sons of EH par-
ents and daughters of NT parents each re-
acted more than daughters of EH parents,
F{l, 23) = 745, p < .05, and F(1, 21) =

pressure, +1.73 to +12.06 for diastolic  14.41, p < 001, respectively. In the Angry 1
TABLE 2
SysToLIc BLoop PRESSURE RESPONSES TO EMOTION CONDITIONS
BY PARENTAL EH STaATUS AND SEX 0F CHILD
HYPERTENSIVE MNORAMOTERSIVE Parextar EIL Starus sy
Papest PARENT SEX oF CHILD CONTRAST
CONDITION Male Female Male Female Fil, 44)
Friendlv 1 .cvvivvveene. 117.98 110.54 113.56 117.22 g.11%+
(10,73 (8.35) (2337} (10,549}
Friendly 2 .cevvirierenseee. 117.80 113.88 115.78 120,61 N.5.
{10.94) (B (24 16) {12.97)
Angry 1 i 117,94 10,44 110,94 113.72 12 Gase=
[8.98) 15.91) (22.51} 1 10.66)
Angey 2 . 116,03 112497 117.58 11217 N.5,
(701} (15.42) (25.66) (10.66)
Reconciliation 1 e, 11822 110,01 112.31 1153.54 TAl%*
(11.37) {6.16] (23.32) (12.64)
Heconciliation 2 ... 116,50 1 1LY 11022 114.38 587
(B.54) 130,500 {23.60) (11.42)

NoTE—All means are adjosted for baseline values. Numbers in parentheses are standird dovistions, The nnmer-

als 1 and 2 refer to the Frst and second measures within each condition, Blood pressure is reported in mmHy.

* ot L3,
o< 01
g L,
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period, systolic blood pressure response was
elevated for sons of EH parents in relation
to daughters of EH parents, F{1, 22} = 13.93,
g 001, and sons of NT parents, F(1, 22)
= 10.20, p = .005. For the Reconciliation
1 periad, sons aof EH parents and danghters
of NT parents both responded more than
daughters of EH parents, F(1, 22) = 9,40, p
< (N5, and F(1, 21} = 5.30, p =< .05, Further,
soms of EH parents showed a trend toward
responding more than sons of NT parents,
F(1,22) = 3.33, p < .10. Finally, in the Ree-
onciliation 2 period, sons of EH parents re-
acted more than daughters of EH parents,
F(1,21) = 9.09, p =< .01, and showed a trend
toward responding more than sons of NT
parents, F{1, 23} = 3.69 p = 06

Diastalic blood pressure.—The paren-
tal EH status = sex ® condition = period
interaction, F(2, 42) = 4.60, p = .01, was
significant for the omnibus MANCOVA,
Means adjusted for the averaged haseline for
each period as a function of sex and parental
EH status are presented in Table 3,

Table 3 also indicates the Hndings of
tests of simple interaction effects for paren-
tal EH status »* sex for each period. Signifi-
cant results were found for the Friendly 1
and Angry 1 periods. Simple effects tests
were condneted to examine these results fur-
ther. For the Friendly 1 peried sons of EH
parents and daughters of NT parents were
each more reactive than daughters of EH
parents, F{1, 22) = 11.92, p = 005, and Fi{1,

211 = 4.85, p = .05, respectivelv. There
were no significant simple effects contrasts
for the Angry 1 period,

Heart rate—In terms of the omnibus
analysis, only the condition main effect was
significant for heart rate, F{2, 44) = 384, p <
025, reflecting a general increase throngh-
out the session in the reactivity of heart rate
to the emotion conditions,

Cardiovascular Reactiony to Laboretory
Stressors

Analyses were conducted for svstolic
and diastolic blood pressure response and
heart rate response to the digit span and mir-
ror tracing conditions, but only the results
for svstolic blood pressure response were
significant. For svstolic blood pressure,
there were significant parental EH status x
sex interactions for both the digit span task,
F(1,43) = .71, p < 005, and mirror tracing
task, Fil, 43) = 6.87, p = 0L Besponse to
each task, adjusted [or the baseline, as a
function of parental EH status and sex is
shown in Table 4.

Table 4 also shows the results of simple
interactions effects tests of the parental EH
status ¥ sex interaction for cach period, Sig-
nificant effects were found for Digit Span 1,
Digit Span 2, and Mirror Tracing 1. Simple
effects tests showed that sons of EH parents
had higher svstolic blood pressure response
than sons of NT parents during Digit Span
1 {forward digit span), F(1, 22) = 743, p <

TABLE 3

IMasronie Buoon Pressune Hesepoxses 1o Esorion Coxprrioess
BY PapENTAL EH 5TaTus Axp 5EX OF CHILD

HYPERTENSIVE

PAHENT

CONDUTION Male Female
Friendly I .o .86 A2.16
(19,33 (10,348

F:I'I.L‘I'Itﬂ"-' 1 N S H6.449 AY.77
(11.53) (7.11)

e SO .1 66,42
16.62) (4.35)

o I - ! 65,53
(7.53) (8.03)

Reconciliation 1 ... 6580 67.95
(5.5 [8.649)

Reconciliation 2 ... G4.48 6,52
(1052 (20,52}

NOKMOTENSIVE PapEsTAL EH 5TATUS BY

FabneNT REX OF UHILD CONTRAST
Male Female Fl1, 44)
G3.51 A58.26 5.52%

i L0 ) (7.34)

G4.27 66,03 M.,
(5.58) (8.47)

G2.497 68.53 4.658*

(10350 (50T

HH.65 66,54 MN.5.
(5,12} (7.5849)

G3.549 66,06 MN.5;
[S.02) (7.92)

62,02 70,58 N5,

{160, 18) (10.32}

Nt —All means are adjusted] for haseline valoes. Nombors in parentheses are standard devintions, The nomers
uls 1 ane 2 refer to the first and second measures within each condition. Blood pressure s reported in mmiTg.
= L5
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TABLE 4

S¥YSTOLIC BLooD PRESSURE HEsSPONSES TO UHALLENGE Tasks
BY PARENTAL EH STATUS AND 5EX oF CHILD

HYPFERTENSIVE

ParexTAL EH STATUS BY

NOHMOTENSIVE
PARENT PARENT SEX OF CHnLn CoNTRAST
Task Coxprrios Male Female Male Female Fil, 43
Digit Span L ..o 124,00 11870 118.34 12370 .54
{1003} (34200 (2407} (LhE4)
Dhigit Span 2 .veeeenn 122,44 114.53 116.53 12227 RT0*=
{37.19) (33.67) 123.82) {13.64)
Mirror Tracing 1 ... 12482 118.27 117.77 123.12 TAE*=
(1277} {4,100 125.54) (11493
Mirrar Tracing 2 ... 12365 118.70 115.53 119.28 NS
{36.13) 15,45 125.27) {1088
Note,—All means are adjusted for buseline values, Numbers in parentheses wre standard deviations, The nomer-
als 1 and 2 refer to the first and sccond measures within cach condition. Bloed pressure is reported in mmbe.
* o< 05
we 2 1,

03, and also greater reactivity than sons of
NT parents during Digit Span 2 (backward
digit span), F(1, 22 = 4.27, p = .05, In addi-
tion, sons of EH parents evidenced greater
svstolic blood pressure responsivity than
danghters of EH parents in the Mirror Trae-

ing 1 task, F(1, 23) = 430, p < .05. None of

the comparisons involving daughters of NT
parents were statistically significant.

As the above analvses show, group dif-
ferences were consistently found  across
stressors for svstolic blood pressure. It was
also of interest to determine whether these
group differences reflected consistent indi-
vidual differences in reactivity, that is, to
examine whether individual patterns of re-

sponse were consistentl across stressors. To
explore this notion, residual change scores
were aobtained, that is, scores with baseline
values partialed out, and partial correlations
across stressors were calculated,

Table 5 shows relations between re-
sponding to the periods of the angry interac-
tion, digit span, and mirror tracing tasks for
systalic blood pressure caleulated separately
for boys and girls. As the table shows, for
bovs svstolic blood pressure reactivity was
relatively consistent across stressors, includ-
ing relations between responding to inter-
adult anger and the challenge tasks. By
contrast, there was far less evidence of con-
sisteney in relative reactivity among girls,

TABLE 5

Pasirial CORRELATIONS OF RESPONDING ACHOSS STRESS CoNprrions Fon 5vsrouc BLoon PRESSURE

Frress ConNprros

SrRESS CONDITION Angry 1 Angry 2
Aoy CEn s s A8
PRI T o e S PN | ot
Diigit Span I .. .29 05
[igit Span 2 ..., 21 A3
Mirror Tracing 1 .. e w30 13
Mirror Tracing 2 e 7 25

Digit Digit Mirror Mirror
Span 1 Span 2 Tracing 1 Tracing 2
AT Rl 5 ST
34 21 A8 A6

i NS TR i1 A3
RiTH b B A6= Al
Bge. 29 - ikl
.10 A1 a5

NoTE.—Values Tor bovs are in the upper dingonal, sl those for girds are in the lower diagonal. The numerals
1 and 2 seler to the first and second measure within each condition. Baseline vilues are partialled out in these

caleulations.
=p < M5,
Rl I ) 8
==* - 001
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and no significant relations between  re-
sponding to anger and the challenge tasks.
With regard to the last point, for heart rate
six of eight partial correlations bebween the
anger and challenge tasks were significant
for bovs, whereas none were significant for
girls. For diastolic blood pressure, only one
of eight partial correlations hetween anger
and challenge tasks were sipnificant for hoys
and girls, respeetively. It should be empha-
sized that, since baseline levels were par-
tialed cut, these results reflect stability in
the reactivity of response, not .-iimplg.' in
the fevel of cardiovascular response, which
would result if correlations without haseline
values partialed out had been calenlated.

Verbal-Report and Overt-Motor Responses
ta Adults’ Emotional Interactions

Verbal report.—Analyses of variance
with two between-subjects factors {parental
EH status, sex! and one within-subject fac-
tor (emotion conditions) were conducted [or
each of the categories of children’s nega-
tive emotional response to adults’ emotional
interactions. Children reacted with more
anger, F(2, 90) = 950, p < 001, sadness,
F(2, 900 = 3.39, p =< .01, and fear, F(2, 90)
= 1567, p < 001, in response to the anger
condition (M's = .52, .63, .88, respectively)
than in response to the friendly (M's = 08,
A8, 00, respectively) and reconciliation
(M's = .00, .08, .12, respectively! conditions,
However, there were no significant effects
for the grouping variables,

Responding to interadult anger was thus
not a function of history of hypertension
within the family or sex of child. Another
possibility was that history of marital conflict
and distress, and overt maternal anger ex-
pression, predicted response. As already
discussed, past research has found that
children's response to interadult anger is a
function of history of marital distress and of
the characteristics of anger expression {e.g.,
Cummings & El-Sheikh, 1991). To explore
this possibility, children were grouped ac-
cording to (¢) history of marital distress and
(&) mother’s report of her own overt anger
gxpression in the home. Children were cate-
gorized as being from a distressed home if
iz} either parent reported a MAT score of
below 100 or (k) either parent reported the
use of phvsical conflict tactics in marital dis-
putes. Further, mothers were classified as
relatively high versus low in terms ol overt
anpger expression according to a median split
on the AX/Out scale of the STAXI. Using
these criteria, 12 families were classified
as distressed/high overt maternal anger, 9

as distressed/low overt maternal anger, 13 as
nondistressed/high  overt maternal anger,
and 14 as nondistressed/low overt maternal
anger. It should be noted that parental EH
and sex were statistically unrelated to MAT,
PCT, and AX/Out scores for this sample.

An ANOVA with two between-subjects
factors (marital distress, maternal anger) and
one within-subject factor (emotion condi-
tions) was conducted, A significant marital
distress ® overt maternal anger * condition
interaction was found for children's report of
teelings of anger, FI2, 88) = 3.74, p < .05,
Children in the distressed/low overt mater-
nal anger group verbalized the most anger
in response to interadult anger (M = 1,56,
5D = 2.35), followed by children in the non-
distressed/high overt maternal anger (M =
B4, 5D = 1 46), nondistressed—low overt
maternal anger (M = 50, SD = 1,16}, and
distressed/high overt maternal anger (M =
25, 5D = .87) groups. Simple effects tests
varving marital distress while holding ma-
ternal anger constant and varving maternal
anger while holding marital disiress con-
stant, respectively, were nﬂnsiguifi:,-unl. Fost
hoc tests comparing pairs of means indicated
that children in the distressed/low overt ma-
ternal anger group verbalized significantly
more anger than children in the distressed/
high overt anger group, Tukey test, p < 01,
A trend approached significance for the mar-
ital distress * condition interaction for chil-
dren's report of feelings of [ear, F(2, BR) =
286, p = .06. Children from maritally dis-
tressed homes reported more fear in re-
sponse to interadult anger (M = 1.19, SD
= 104} than children from nondistressed
hoemes (M = 56, 5D = 1.132).

Cuert-motor  responses.—An ANOVA
with two between-subjects factors (hyper-
tension status, sex) was conducted to exam-
ing relations between parental EH status
and overt-motor behaviors during exposure
to interadult anger. None of the etfeets were
significant.

Consistent with the analysis plan just
described, possible relations hetween fam-
ily historv of marital distress and overt ma-
ternal anger expression were then examined
using ANOVAs with between-subjects fac-
tors of marital distress and overt matemal
anger. A marital distress ® overt maternal
anger interaction was found for children’s
overall overt-motor reactivily to anger (sum
of all overt-motor responses), {1, 38) =
386, p = 05 Children in the distressed/
low avert maternal anger group showed the




preatest reactivity (M = 2,75, 5D = 1.G7),
followed by children in the nondistressed/
high overt maternal anger (M = 2.33, 51 =
1.87), distressed/high overt maternal anger
(M = 2.14. 5D = 90}, and nondistressed/
low overt maternal anger (M = 1.08, 510 =
A0) groups. Simple effects tests were non-
significant, Post hoc comparisons of pairs
of means indicated that children in the
distressed/low overt maternal anger group
showed significantly greater overl-motor re-
activity than children in the nondistressed/
low overt maternal anger group, Tukey test,
o= 05,

Next, following up on this result, analv-
ses were conducted that examined verbal
(verbal concern, verbal anger expression,
mecking) and nonverbal (freezing, facial dis-
tress, postural disteess, smiling, laughing)
responses sepavately. A marital distress =
avert maternal anger interaction was found
for verbal response, F{1, 38} = 5394, p =
0235, As in the overall analvsis, children
in the distressed/low overt maternal anger
gromp showed the greatest response (M =
A0, 50 = .53), followed by children in the
nondistressed/high overt maternal anger (M
= .33, 5D = .65), nondistressed/low overt
maternal anger (M = 08, SD = 29), and
distressed/high maternal anger (M = 00,
50 = .00) groups. Simple effects tests were
nonsignificant. Post hoe comparisons of pairs
of means indicated that children in the dis-
tressed/low overl malernal anger group en-
gaged in significantly more of verbal behav-
iors indicative of concern and anger about
adults fighting than children in the dis-
tressed/high maternal anger group, Tukey
test, p = .03,

The analyvsis of nonverbal response
vielded a main effect for marital distress,
Fil, 38} = 4.35, p < .05, with children from
distressed homes showing more nonverbal
reactivity (M = 2.20, 5D = 1.01) than chil-
dren from nondistressed homes (M = 150,
5D = 1.14). Thus, children’s verbal and
nonverbal reactivity to interadult anger var-
fedd as a tunction of different sets of family
history variables,

Finallv, these results raised questions
about whether these family social history
variables were associated with cardiovascu-
lar response to conditions. However, a series
of analyses that substituted marital distress
and overt maternal anger as grouping vari-
ables for parental EH status and sex, and
otherwise followed the analysis plan for ns-
sessing cardiovascular response already de-
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scribed, revealed no statistically significant
effects. Further, adding family social history
variables to regression analvses that in-
cluded terms for familv history of EH did
not improve prediction of cardiovascular re-
sponse. Another series of analvses examined
whether the interaction between family his-
tary of EH and marital distressfanger pre-
dicted overt-motor, verbal, or cardiovascular
response. The inclusion of this multiplica-
tive interaction did not improve prediction
of cardiovascular response, nor did it im-
prove prediction of overt-motor or verhal-
reported response.

Discussion

These results suggest that heightened
svstolic blood pressure reaclivity to some
stressors may be found in sons of EH parents
even before they are diagnosed to have EH
disorders, that is, while they are in late
childhood/early adolescence. However, a
pattern of greater blood pressure reactivity
was not found for daughters of EH parents,
indicating that sex mav be an important
maderating variable in these relations.

A finding that sons of EH parents show
greater cardiovascular reactivity Lo stress
than other hovs is consistent with other re-
search {Holrovd & Gorkin, 1983; MeCann &
Matthews, 19588). However, aother studies of
differential respomding to social stressors
have vielded mixed results. Matthews et al.
{1986} found no differences in cardiovascu-
lar reactivity as a function of parental history
of EH in response to giving 2 classroom
speech. But Holrovd and Gorkin (1983), who
elicited anger from voung adult males dur-
ing a social interaction task, found that sons
of EH parents reacted with greater heart
rate, systolic blood pressure, and diastolic
blood pressure than sons of NT parents. The
fact that differences in response among sons
of EH and NT parents were found when
anger was the stdmulus is consistent with the
notion that anger may be a salient stimulus
for evoking differential cardiovascular re-
sponse in this population. On the other
hand, greater systolic blood pressure reactiv-
ity was also found in response to the digit
span task, sugpesting that the disposition to-
ward greater reactivity is not limited to situa-
tions invalving anger but may emerge in
multiple stress contexts,

However, daughters of EH parents did
nat show greater blood pressure reactivity
than daughters of NT parents, In fact, in the
conditions when comparisons were signifi-
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cant for blood pressure response (Friendly 1
and Beconciliation 1), greater response was
found for daughters of NT parents than for
danghters of EH parents, although none of
the comparisons for the designated stress
conditions (Anger, Miror Tracing, Digit
Spunt were significant. Further, while reac-
tHvity in terms of blood pressure response
was senerally greater for sons of EH parents
than for daughters of NT parents, means
were quite elose in several cases, and none
of these comparisons were statistically sig-
nificant. This is a surprising feature of the
results, Among the groups, daughters of NT
parents had the highest mean level of puber-
tal development whereas sons of EH parents
had the lowest mean level, although these
dilTerences were not statistically significant.
Differences in levels of pubertal develop-
ment, whether menstruation oceurs, and po-
sition in the menstrual cycle for females
could be factors in comparisoms of males and
females and of within female groups and
may also contribute to the relatively large
standard deviations in cardiovascular re-
sponse in some instances (see the tables; re-
view in Saab, 1959), However, regarding the
last point, it should be noted that standard
deviations for actual levels within groups, as
opposed to covariance-adjusted levels, were
not quite so large (range = 7.22-16.22, me-
dian = 10.539). Helatedlv, differences he-
tween males and females in cardiovascular
and hormonal functioning beginning in ado-
lescence and diflerences in at-risk status lar
EH suggest that same-sex comparisons are
likely to be the most interpretable and ap-
propriate for this age range,

The responses observed are, of course,
not clinically significant in themselves and
should not be interpreted as diagnostic of
cardiovascular problems in adolescent sons
of EH parents. The more relevant question
is whether these patterns are precursors of
later dificulties. Further, although mean dif-
ferences in response to stressors were small,
the conditions were specifically intended to
induce only very mild stress in children,
The fact that significant differences were
observed at all with such mild stressors is
noteworthy and argues for the practical rele-
vance of the findings. Even greater differ-
ences in response might be observed given
more powerful stimuli that are more directly
relevant and threatening to the child, such
as those the child might well encounter in
evervday life. Further, the relatively small
cell sizes reduced the statistical power to de-
tect group differences and constitute a limi-
tation of this study.

The findings lend support to the notion
that boys’ cardiovascular reactivity tends to
be relatively stable across stressors, espe-
cially for systolic blood pressure and heart
rate (e.g., Matthews et al., 1986, 1957). It
would thus appear that patterns of cardiovas-
cular reactivity to stress may be observed
across multiple contexts among bovs even
by late childhood/early adolescence, which
is an important issue to consider in models
of environmental influences on cardiovisen-
lar reactivity.

However, family history of EH did not
relate to verbal-report or ovvert-motor indica-
tors of reactivity to adults” angry behavior,
For these dimensions of response, indices
of marital distress and overt maternal anger
expression in the home were better pre-
dictors of children’s responses. These find-
ings are consistent with past research indi-
sating that children are sensitized to anger,
that is, come to evidence heightened hehav-
ioral and emotional response, as a result of
repeated exposure to anger (e.g., J. 5. Cum-
mings et al., 1989; Cumnings et al,, 1983

A twist was that mathers' relative inhibi-
tion of overt anger expression in homes char-
acterized by marital distress was linked with
heightened reactivity on some dimensions
of response {report of angry feelings, behao-
iors indicative of anger, mocking and con-
cern), One possible explanation is that chil-
dren from distressed/low overt maternal
anger homes have relatively high levels of
negative feelings themselves due to the mar-
ital distress but also feel more comfortable
expressing these feelings than children from
distressed/high overt maternal anger homes
hecause they are less concerned about be-
coming the victims of the mothers” anger,
Notably, nonverbal reactivity by children,
which is surely less likelv to elicit anger
from adults in conflict, was linked to mar-
ital distress, regardless of patterns of mater-
nal anger expression. Alternatively, children
from families with relatively high overt
anger expression may have parents more
likely to resolve their conflicts. Gotbman and
Krokoff {1989) report that while such a pat-
tern is related to concurrent marital dissatis-
faction, conflict and expression of anger are
related to increased marital satisfaction in
the long run, although there is some contro-
versy in the literature about the interpreta-
tion of these data (see Gottman & Krokoff,
1990; Sher & Weiss, 1991; Smith, Vivian, &
O'Leary, 1991; Woody & Costanzo, 1990),
Further, recent research suggests that the
resolution of anger greatly ameliorates chil-
dren's distressed responding (E. M. Cum-




mings et al,, 19589, 1991} and that children
are just as upset by nonverbal (nonovert) dis-
plays of anger as by verbal expressions af
anger (Ballard & Cummings, 1950; E. M.
Cummings et al, 1989). Children’s re-
sponses to angry environments thus may de-
pend not only on the level of marital distress
but also on how parents handle their feel-
ings of anger.

However, caution should be exercised
in intepreting these findings. The study was
not designed to focus primarily on this issue
and consequently the eriteria for marital dis-
tress and maternal anger were somewhat ad
hoe due, in part, to the limited range of angry
environments found in this sample. Relat-
edly, the fact that qualitative rather than
guantitative criteria were used to classify
marriages as distressed resulted in some loss
of statistical power to detect effects {c.g.,
relations with cardiovascular responding).
Further, father's anger was not assessed due
to the noncooperation of most fathers, It is
possible that family context has a greater im-
pact on cardiovascular functioning than is
apparent from this study, On the other hand,
the findings do mesh with some recent work,

Taken together the results of this study
suggest an intriguing notion: children’s ar-
eas of risk or vulnerability in association
with exposure to anger stimuli, and stress
more generally, may be a function, in part,
of their specific familial histories and back-
grounds, Further, the pattern of outcomes il=
lustrates the utility of a process-oriented ap-
proach to the study of familial factors that
employs multiple measures, multiple con-
texts, and at-risk and normal samples, and
adds to a process-oriented understanding of
risk groups and response processes affected
by exposure to others’ anger and conflict.
With rezard to the familial transmission of
EH. the identification of the specific family
social environmental and individual child
characteristics associated with increased car-
diovaseular reactivity in sons of EH parents
is an important goal for future research,
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