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CHAPTER |

INTRODUCTION

Psychological and Biological Stress
During Mother-Daughter Communication About Breaah€er Risk

Breast cancer is a national epidemic and the seleading cause of cancer death
in American women. In fact, North American womend#e highest rate of breast
cancer of anywhere in the world (American Cancari&y, 2006). Previous research has
demonstrated that the risk of developing this disgaay be highly stressful to women at
risk and may exert particular stress on the refatigos between mothers and daughters in
families at heightened risk (Erblich, Bovbjerg, &Mimarsdottir, 2000; Lichtman,
Taylor, & Wood, 1987). The mother-daughter relasioip is uniquely positioned to study
breast cancer risk, since it is qualitatively diéiet from other family relationships.

Unlike other nuclear family members, mothers anafytiéers must consider their own
personal risk for the disease as well as suppoditeganother. The current empirical
study examines psychological and biological stresponses during mother-daughter
communication about breast cancer risk. Specifictis study examines whether
certain communication styles between mothers andldars are associated with
increased stress reactivity during a discussidn tas

In this introductory chapter, information is figtesented about the types and
incidence of breast cancer. Second, risk factarsjly history, and genetic testing are
explored. Third, a brief review of the literatune psychological stress and breast cancer

risk is presented. Fourth, the introduction prosidedrief overview of stress biology



systems and evidence for the effects of breastecarsk on stress biology. Fifth, mother-
daughter communication about breast cancer amohjitsrtance is described. Sixth, a
brief overview of coping and breast cancer ensugstly, a description of the current

study and hypotheses are presented.

Breast Cancer: Types and Incidence

Breast cancer is a family of diseases, which inetuthe following breast pathologies
either independently or in combination: ductal gayma in situ, lobular carcinoma in
situ (not a true cancer, but a condition of theabtéobules often leading to invasive
breast cancer), infiltrating lobular carcinomajanimatory breast cancer, medullary
carcinoma, mucinous carcinoma, Paget disease aiippée, phyllodes tumor, and
tubular carcinoma (for a detailed description @&sth types of cancer, see "Detailed

Guide: Breast Cancer. An Online Guide by The Anari€ancer Society", 2006).

The clinical severity of breast cancer is expressed series of stages from zero
(localized and non-invasive) to four (highly invaesi the most advanced stage of cancer)
with several sublevels in between. Stage zero soshien breast cancer cells are
confined to the ducts or lobules and have not shtl@@ughout the breast. In stage one,
the cancerous tumor is small (2 cm or smaller)tzaminot spread to lymph nodes or
other organs. In stage two, the tumor remains sfhatlveen 2 and 5 cm) and may have
spread to three or less lymph nodes. During stage t the tumor has grown
considerably in size and may have spread to thet etedl and many lymph nodes. Breast
cancer is considered inflammatory when it reackegesthree. Stage four is diagnosed

when the cancer has spread to distant organs.eVbéslare further subdivided by



severity (indicated by the letters A, B, and C) dydhe classifications T, N, and M. T
represents tumor size, N refers to the spreadnplynodes, and M is for metastasis to
other regions of the body (for a full explanatidrbceast cancer staging, see "Detailed

Guide: Breast Cancer. An Online Guide by The Anari€ancer Society", 2006).

Breast cancer is a major epidemic, as evidenceatédiact that one in eight
American women will suffer from invasive breast canin her lifetime, and one in 33
women will die from it. In the year 2006 alonewias predicted by the American Cancer
Society that 212,920 women in the U.S. would bgmiised with invasive breast cancer,

and 40,970 women would die from the disease (Araar€ancer Society, 2006).

Risk Factors, Family History, and Genetic Testing

Prominent risk factors for breast cancer inclusiedle gender, age (50+ years),
genetic risk, family history, race, previous pem@doreast cancer history, radiation to the
chest area, abnormal biopsy history, menarche éefge 12 and menopause after age 55,
not having children at all or first parturition @ftage 30, oral contraceptive use, hormone
replacement therapy use, and alcohol consumptiame(&an Cancer Society, 2006).
Although the majority of these risk factors are sidered uncontrollable (i.e., not
changeable through one’s own behavior), many woi@elrthat gaining knowledge

about their risk is one effective preventativetsims.

The way that many women begin the process of copitigbreast cancer risk is
by collecting information about their family hisyoof breast cancer occurrence,

considered the strongest single predictor of #dthough only approximately 25% of



women with breast cancer have a relative with tkeake, having a familial history of
breast and related cancers greatly increases a m®misk. For instance, it is estimated
that having one first degree relative with breastoer doubles a woman'’s risk, and
having two first-degree relatives with the diseasdtiplies a woman'’s risk five times
(American Cancer Society, 2006). Therefore, giveat &n average woman'’s risk is
12.5% (1 out of 8), having a mother with breastceamaises this woman'’s risk to
approximately 25%, and having a mother and sist#ér bveast cancer raises this
woman'’s risk to about 63%. The incidence of breastcer in a family with multiple
women therefore has the potential to create a )Zgfikssful situation; not only must
female relatives cope with the disease in a lovez] but they must also consider the
greatly increased risk for themselves and otheaferfamily members. Likewise, the
woman who has just received the news that shereastcancer must also consider her

daughters’ and sisters’ risk for the disease.

One tool that women have in clarifying familiadkiis genetic testing. Several
genes have been implicated in the increased ribkaafst cancer, including BRCAL and
BRCA2, ATM, CHEK-2, p53 tumor suppressor gene, HiitR2 oncogene (American
Cancer Society 2006). These gene mutations vaheinlevel of association to breast
cancer and also in their inception (e.g., inhentesus acquired during cancer
processes). Probably the most publicized exampleiétic risk has been the tumor
suppressor genes BRCA1 and BRCAZ2, discovered i 486 1995, respectively
(National Human Genome Research Institute, 200@GeWthese genes mutate, they can
no longer complete their function of suppressingdugrowth. While statistics vary

depending on the source consulted, most expertsatstthat inheriting the BRCA1 or



BRCAZ2 gene mutation(s) raises a woman'’s risk oetteping breast cancer to around
80% (not reaching 100% because of incomplete pemetrof the gene), and her chance
of developing ovarian cancer to about 40% (Nati@eahcer Institute, 2006; National
Human Genome Research Institute, 2006). Furthememopositive for these mutations

are likely to develop cancer eatrlier in their li{psssibly before age 50).

As with all genetic testing for the purpose ofedise risk clarification, many
psychological and ethical issues arise in decidthgther to test for BRCA1 and
BRCAZ2. The tests are expensive and do not allow &ota know definitively that
cancer will develop or the timeframe in which iutsbdevelop. There is potential that if
positive results are not kept confidential, womeanld face discrimination from
insurance companies or employers (e.g., as in ahrpre-existing conditions).
Furthermore, there is likely a major psychologimatden to discovering that one has
inherited these genetic mutations. A woman must tope with difficult decisions such
as whom in the family to tell, what (if any) phyaid¢reatments must take place (including
prophylactic mastectomy, tamoxifen treatment, areased monitoring activities), while
concurrently managing emotions surrounding one&sitde illness and mortality.
Another important issue concerning genetic tessrthat women who test negative may
no longer believe they are at risk for breast cardeis would be a dangerous
assumption, considering that only approximately Ifi%reast cancers are caused by
inherited BRCA1 and BRCA2 genetic mutations (Natio@ancer Institute, 2006).
Further, only between 0.2 and 2% of women carrgelgene mutations, with likelihood
increasing in certain ethnic populations. Furtitas important to note that the single

greatest reason that women elect to have genstinddor breast cancer is for their



daughters — so they can aid their daughters iy datkection and risk management

(Lerman et al., 1997).

Breast Cancer Risk and Psychological Stress

Many studies have shown that the diagnosis, coargkfreatment of breast cancer
can be psychologically stressful for women endutirggcondition (e.g., see Andersen,
Kiecolt-Glaser, & Glaser, 1994; Carver, Smith, Beis, & Antoni, 2005; Epping-Jordan
et al., 1999; Millar, Purushotham, McLatchie, Genr§ Murray, 2005; Schulz, Heesen,
& Gold, 2005). According to Cordova et al. (20009;20% of cancer patients warrant
the diagnosis of lifetime cancer-related posttraticrsress disorder (PTSD), and in a
sample of 142 women, 36 (25.4%) met criteria fdeast partial PTSD (Cordova, Studts,
Hann, Jacobsen, & Andrykowski, 2000). Another sienap 71 women found that 15%
(11 women) met criteria for current or past presesicPTSD as a result of breast cancer
(Luecken, Dausch, Gulla, Hong, & Compas, 2004)cdmparison, the average 12-
month point prevalence of PTSD in American addt3.6% (Kessler, Chiu, Demler,
Merikangas, & Walters, 2005) and 7.8% prevalencavierall lifetime rate (Kessler,
Sonnega, Bromet, Hughes, & Nelson, 1995). Anothetysreported that in a sample of
207 women newly diagnosed with breast cancer, 1&¥cnteria for a current DSM-1V
anxiety or depressive disorder (Dausch et al., 2@®dping Jordan and colleagues
(1999) found that distress at diagnosis was stroimggounger women, but distress was
not related to age at three and six months pogirdsis (Epping-Jordan et al., 1999); that
is, younger women were more distressed near treedirdiagnosis but age differences

dissipated as they moved through the process athtient and recovery.



Further, the risk of breast cancer can be stressfm to women who have never had
the disease. It has been shown that women witmdyfaistory of breast cancer (but no
personal cancer history) often experience psychodbgtress in relation to breast cancer
risk (Cohen et al., 2002; Kim, Valdimarsdottir, &¥#bjerg, 2003). Adolescent daughters
are particularly at risk for experiencing stressuaid their mother’s cancer diagnosis
(Compas et al., 1994). One study of 1025 Britisim&n found that breast cancer is the
most feared disease by women (Spittle & Morgan9199rom this research, it has been
established that breast cancer risk may be exmerteas stressful, even in women who

have never had the disease.

A Brief Overview of Stress and Stress Biology

In discussing the term “stress,” it is importanhtie that researchers vary greatly
in their definition and measurement of this conc8ptess is often described in terms of
psychological reactions, as in the studies desgrdim®ve. It is also referred to in the
context of physiological reactions exhibited by boely under stressful circumstances.
Since the proposed research includes both psydealand biological measures of
stress reactions, a brief review of the term sta@skbiological stress systems is
presented below.

In the 1930’s, Harvard physiologist Walter Cannamed the body’s general
reaction to stress as a change in “homeostasis¢hwiterally means steady (homeo)
state (stasis). Cannon further coined the famoussgltfight or flight,” describing an
organism’s tendency to fight back or flee in theefaf a physical threat (Cannon, 1932).

Cannon pointed out that the fight or flight stressponse is initially adaptive; it aids an



organism in translating the physiological expereentstress into an action plan. Around
that same time, Hans Selye (1936), a Viennese eindtagist and physician, began
developing his concept of the “general adaptatiordsgome,” a non-specific bodily
response to mental stress (Selye, 1936). It was tlppfoundation of these concepts that
stress research exploded in popularity and comiglexi

Bruce McEwen, considered one of the most inflstiress researchers since
Selye, has since revised Cannon’s idea of homasstasoducing the term “allostasis”
to the study of stress (e.g., McEwen & Lasley, J00REwen has advocated that the
body does not have one point of homeostasis, thrghat the body is constantly
reacting and adjusting to stressful circumstanieesughout a wide range of acceptable
“points” of homeostasis; that is, allostasis reflex process by which stability is achieved
through change. He has shown that chronic stregsleserious to physical health through
a mechanism called “allostatic load” (McEwen, 2008¢cEwen, 2004; McEwen &
Lasley, 2002). Allostatic load is defined as thiéttee body experiences from prolonged
dysregulation in physiological stress systems (Me&w2003). Dysregulation of
physiological responses to stress includes inccessesitivity (heightened activation) or
decreased habituation (failure to decrease regfctipon repeated exposure to stress).
One demonstration of the concept of allostatic lisaal study by Kudielka and colleagues
(2005) showing that physical exhaustion was assatiith reduced habituation in
stress hormones to a repeated laboratory stréBserauthors hypothesized that
exhaustion, combined with repeated exposure taate atressor, increased allostatic
load in participants by altering normal hormoneitation patterns (Kudielka et al.,

2005). In addition, the field has advanced consilbigrpast Selye’s general adaptation



syndrome to understand that the stress resporseniglicated and specific in nature
(Dickerson & Kemeny, 2004), and that multiple psyldgical and biological stress
systems are involved (McEwen & Lasley, 2002).

An extensive literature has now accumulated shgwhat psychological stress is
known to activate two main systems in the body hyy@othalamic-pituitary-adrenal
(HPA) axis and the sympathetic-adrenal-medulla’d\$ axis. The main function of the
HPA axis is to regulate the body’s energy systethtardistribute important hormonal
messengers through an anatomical feedback loopbdsie circuit proceeds in the
following manner: the body cognitively perceivelsstli as stressful (via the prefrontal
cortex and through activation of the amygdala) amdtionally (via the limbic system).
The limbic system communicates with the hypothalshacated in the ventral region of
the midbrain), which secretes corticotropin releggactor (CRF). CRF reaches the
pituitary gland (known as the “master gland,” fowatidhe base of the brain stem),
stimulating the release of adrenocorticotropic hmmm(ACTH). ACTH then travels to
the adrenal glands (located on top of each kidoewposed of the adrenal cortex and the
adrenal medulla), and induces the cortex of thémadg to secrete glucocorticoids such
as cortisol. The hypothalamus then detects incdeglseocorticoids in the blood stream
and can adjust its production of CRF in a negdeelback loop, thus completing the
cycle (Dickerson & Kemeny, 2004; Sapolsky, Romé&dJunck, 2000). Glucocorticoids
are important for the body in regulating energy aretabolism. Their primary function is
to convert proteins and lipids to usable carbohydeaergy, and to tell the body to
engage in food-seeking behaviors. At dysregulagedl$, however, glucocorticoids are

implicated in a number of disease states (McEwéa4p



In the SAM axis, the sympathetic nervous systemuaites the medulla of the
adrenal glands to secrete epinephrine and nordmimep In response to the increase in
these neurotransmitters and hormones, heart rategises, blood vessels constrict,
digestion slows, pupils dilate, and the body goés ifight or flight” mode. When the
hypothalamus receives news of increased epinephhadiPA axis then also activates.
In this bodily state, the heart is racing and paoggdsweating increases, and energy is
mobilized to prepare a response against bodilyatergMicEwen & Lasley, 2002). Both
the HPA and SAM axes further interact with the inmawsystem to influence health

outcomes.

Biological Effects of Breast Cancer Risk

A number of studies have examined the biologicsthoase to stress (either
naturally occurring or in laboratory stress paraasyin women with a family history of
breast cancer. Bovbjerg and colleagues found tbatem with a familial risk of breast
cancer, as compared to women without such a higtay increased heart rate, natural
killer cell activity, and natural killer cell coumffter completing a version of the Trier
Social Stress Test (Kirschbaum, Pirke, & Hellhammé®3) in comparison to women at
normal risk (Valdimarsdottir et al., 2002). Thedytwalso found that women at increased
risk for breast cancer had higher levels of subjedistress during the laboratory
stressors than did normal-risk women. The authgpsthnesized that women at increased
risk for the disease experienced chronic, breastararelated stress, and that this stress

sensitized them to an unrelated laboratory streskawever, it is possible that a third,

10



unknown variable led to both increased familigk figr breast cancer and increased stress
vulnerability (e.g., genetic predisposition).

Another study examined the relationship of breaster-related stress (as
measured by questionnaires), stress hormonespandne factors in women with breast
cancer and their adult daughters (Cohen & PollaBRk5). Cohen and Pollack found that
self-reports of psychological distress were cotesldbetween mothers and daughters.
Pairs in which the mother had more advanced boeester were found to experience
more breast cancer-related distress in both mo#metslaughters. Daughters
experiencing more breast cancer-related strestolat natural killer cell activity and
decreased IL-2 and IL-12 secretion (cytokines ithatase immunity). This difference in
immunity was partially mediated by norepinephrieerstion levels, suggesting that the
SAM axis was responsible (at least in part) forrpo@ammune response to stress. In a
separate publication based on the same sampletbersand daughters, the authors
reported that in daughters of breast cancer patieatural killer cell activity and Thl
cytokine secretion were inversely correlated wistrdss and stress hormones (Cohen et
al., 2002), signifying that increased distress stnelss hormones were associated with
decreased immunity.

There are relatively few studies examining the S&W& response to stress (either
acute or chronic) in women with breast cancer damilial risk for breast cancer.
Currently, the strongest evidence demonstratingeased levels of biological stress
reactivity in these women comes from Bovbjerg'sugroOne study from this group
(Gold, Zzakowski, Valdimarsdottir, & Bovbjerg, 200f9und that after completing a

version of the Trier Social Stress Test (Kirschbaairal., 1993), women who had a

11



familial history of breast cancer had higher levaserum epinephrine and cortisol than
did women at normal risk for breast cancer. Norepimine followed the same pattern in
the high-risk group, but differences between high aormal-risk women did not reach
significance. As mentioned above, the authors hg®red that women at increased risk
for breast cancer suffer from chronic, breast cansk-related stress, and were therefore
sensitized to react more strongly to acute stressach as those created in the laboratory
(Gold et al., 2003). In essence, the authors belikat the burden of chronic stress
related to breast cancer risk caused these womesvtoan exaggerated neuroendocrine
response to an unrelated, lab-generated sociabstreSince this study is correlational in
nature, it still cannot be determined whether therethird variable causing a
concomitant increase in risk status and stress tioes)

A more recent study by this group (James, BergedbyaHlv, Valdimarsdottir,
Montgomery, & Bovbjerg, 2004) examined catecholami@sponses to every day work
stress in women with and without a familial histofybreast cancer. Women at both risk
levels provided three urinary catecholamine samghliesighout the day: at work
(11:00am-3:00pm), at home (6:00-10:00pm) and dutegsleeping period (10:00pm-
6:00am). They found that women with a familial brgthad higher levels of epinephrine
excretion at work, and a greater percentage inerespinephrine and norepinephrine
from the sleep period to the time at work. Thiglgtaerved to show that women with
familial histories of breast cancer also experieateightened biological reactivity to
stressors in their daily lives. Together, thesdisgiimply that women at increased risk

for breast cancer may suffer from chronic stresstduheir risk status, and that this

12



chronic stress increases reactivity to acute sireg§old et al., 2003; James et al.,
2004).

Lastly, another study found that adult daughtersrefist cancer patients had
increased norepinephrine and epinephrine levatsmmparison to aged-matched controls
with no family history (Cohen et al., 2002). Theesults should be interpreted with
caution, however, given their reliance on correladi A conclusion that can be more
firmly drawn from these data is that women at hrgiek for breast cancer experience
both greater stress levels and increased biolegictivity to unrelated stressors.

However, the etiology of these differences remamienown at this point.

Mother-Daughter Communication about Breast Cancer

The relationship between mothers and daughterssepts an important
interpersonal dyad within broader relationshipthmfamily. Although a family history for
breast cancer is likely to have an impact on mapgets of family functioning, the
relationship between mothers and daughters is itapiolor several reasons. Mothers serve
as both role models and emotional confidants feir tlaughters in many families, and the
significance of this relationship is often heiglgdrduring adolescence (e.g., Conger & Ge,
1999; Graber & Brooks-Gunn, 1999; Powers & Wel€99 Steinberg, 1989). The
relationship between mothers and daughters may ba@ortant resource for effective
coping with the stress of a family history of brte@ncer. At the same time, however,
mothers and daughters may experience significaalleciges to their relationships as a

result of this stress. An important component efpgthesent research will be to examine
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characteristics of the relationships between methed daughters who have a significant
family history of breast cancer.

Prior research on families coping with stress iatdis that adolescents and young
women are likely to turn to their families, and msignificantly their mothers, for
emotional support and assistance in problem-solamtydecision making when faced with
high risk for breast cancer. The relationships kbetwmothers and daughters are likely to
be especially challenged by the stress of famikél for breast cancer. For example, Lewis
et al. (1985) conducted qualitative interviews valfildren and adolescents and found
developmental differences in adjustment to matdsredst cancer (Lewis, Ellison, &
Woods, 1985). In a retrospective study of adult worwhose mothers had been diagnosed
with breast cancer, Wellisch et al. (1992) foundlsdomen who were adolescents when
their mothers were diagnosed with breast cancertegthe greatest amount of stress at
the time of their mother's diagnosis, and displaiedboorest long-term adjustment to their
mother's disease (Wellisch, Gritz, Schain, Wan&i&u, 1992). Another recent study
found that daughters of breast cancer survivorsd®&g19) were more likely to experience
depressive symptoms (or at least more likely toregpem) in relation to mom'’s cancer
than sons (Brown et al., 2006). Lichtman et al8{)highlighted strains in the
relationships between mothers with breast canathair adolescent and young adult
daughters (Lichtman et al., 1987). The relationrshigtween mothers and their adolescent
daughters were especially strained by the mothexast cancer diagnosis. Among the
reasons cited for the increased strains betweeharsoand daughters were the daughters’
fears about inheriting the disease and the highl lefvsupport that mothers expected from

their daughters.
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Given the significance of the mother-daughter reteship for adolescent and
young adult women, conflict and hostility in thedationship may be a significant source
of stress. This may be even greater in motherslandhters who experience chronic
stress as a result of being at increased riskriadh cancer. Compas and colleagues have
carried out the only study using direct observati@thods to assess levels of stress,
negative emotions, and communication in mothersdaugjhters at risk for breast cancer
(Compas et al., 1999; Dausch, Compas, McKinnon, @t/ 2001). This methodology,
used in the current study as well, proved to bsilida and acceptable for use with this
population, and initial findings indicate that br{&5 minute) laboratory discussions
about breast cancer risk provided a sensitive imddsvels of stress for these mothers
and daughters. For instance, hostile interactiosr®worrelated with increased anxiety

and depression in both the mothers and daughtenss(@ et al., 2001).

Coping and Breast Cancer Risk

An important factor in examining how women expecie the stress of breast
cancer risk is the concept of coping. Coping sitylen important defense for these
women against the stress of breast cancer, ancerpdgin some individual variation in
vulnerability to risk-related stress. Compas anttagues have proposed a dual process
model of responses to stress, whereby reactionsaéegorized as either
automatic/involuntary or controlled/voluntary (Coasp Connor-Smith, Saltzman,
Thomsen, & Wadsworth, 2001; Connor-Smith, Compaad$Worth, Thomsen, &
Saltzman, 2000). The terocopingrefers to those actions which are controlled and

volitional on the actor’s part. The authors defuaduntary coping efforts as “within
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conscious awareness and are oriented toward regutate’s cognitive, behavioral,
emotional, or physiological responses to a stresstoward the stressor itself” (Connor-
Smith et al., 2000, p. 977).

The concept of coping is further subdivided intorfary Control Coping,
Secondary Control Coping, and Disengagement Copinmary Control Coping
includes efforts that are aimed directly at altgiiihe stressor or one’s reaction to the
stressor, and represents three domains: Problevm§oEmotional Expression, and
Emotional Regulation (e.g., “I let someone know Hdeel”). Secondary Control
Coping, in contrast, is focused on adaptation ¢opitoblem and includes the subscales of
Cognitive Restructuring, Positive Thinking, Accepta, and Distraction (e.g., “I realize
that | just have to live with things the way theg"y. Lastly, Disengagement Coping
describes one’s efforts to actively remove ondseih the stressor, and includes Denial,
Avoidance, and Wishful Thinking (e.g., “I try toagtaway from people that remind me
of the problem”). The authors have developed a nreas examine the above coping
factors, entitled the “Responses to Stress Quesicei’ (Connor-Smith et al., 2000). The
measure has been tested and validated in numeopu¢agions, including women with a
diagnosis of breast cancer (Compas et al., 2006).

To date, the majority of studies on coping andgbreancer have examined
women who already carry the diagnosis of breasterawery little is known about
coping in women who are at increased risk but areeatly unaffected. For example, a
study of early-stage breast cancer patients fomatvtomen who initially reported higher
levels of well-being and optimism in comparisorotbers maintained a higher level of

psychosocial adjustment up to 13 years after bzaster surgery (Carver, Smith, Antoni
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et al., 2005). Another study demonstrated thatdridgvels of avoidance coping at
diagnosis were associated with poorer cancer psgiimcluding higher rates of cancer
recurrence and mortality) at one year after diagn@pping-Jordan, Compas, & Howell,
1994). A recent review by Compas and Luecken (20@ft)lighted the importance of
coping strategy in psychosocial adjustment to hremscer.

Although researchers have begun to examine respdastress in women at risk
for breast cancer (e.g., Gold, 2003; Cohen, 2G088%e studies typically do not examine
coping style. Further, many investigators refethiterm coping in a generic sense
without a theoretical model or empirical reseawhefine the concept. This will be the
first study, to our knowledge, to examine an encpily-based model of coping in

women at risk for breast cancer.

Current Study

The current study empirically examined psychololgazal biological stress reactions
in women during a breast-cancer related stress $mdcifically, mother-daughter dyads
engaged in an emotion eliciting discussion aboeit tiisk for breast cancer and the
experience of the disease in their families. Mathand daughters’ communication styles
from the discussions were coded for several behalvamd affective characteristics and
then examined in relationship to psychological bindogical stress reactivity. Because
the mothers in this study were at higher risk feveloping the disease than their
daughters by virtue of age, the focus of the hypsdls is on mothers’ communication

style (subsequent analyses will focus on daughtensimunication).
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The five hypotheses for the current study examtheceffects of mothers’ abilities to
communicate effectively about breast cancer rigk Wieir daughters across four
domains: psychological/emotional distress, copigtgsknowledge about breast cancer,
and biological stress reactivity. The specific hyy@ses were as follows:

(1) Mothers’ communication styles will be correlhtgith emotional distress in their
daughters (i.e., negative maternal communicatiglestvill be associated with greater
symptoms of anxiety and depression in daughtedscanversely positive
communication styles will be associated with desedeanxiety and depression in
daughters).

(2) Mothers’ communication styles will be correlhtgith coping style in their
daughters (i.e., negative maternal communicatidhbeiassociated with high levels of
Disengagement Coping in daughters, and positivemalt communication will be
associated with increased levels of Primary ana&aery Control Coping in daughters).

(3) Mothers’ communication styles will be correldtsith daughters’ knowledge
about breast cancer as measured by a knowledggayqunesre. It is hypothesized that
positive maternal communication style will be asatad with increased knowledge on
daughter’s part, and negative maternal communicatigle will be associated with
decreased knowledge.

(4) Mothers’ communication styles will be predi&igf biologic reactivity in
daughters (i.e., negative maternal communicatidhbeiassociated with increased stress
hormone levels and longer time to recover in daerghiand positive maternal

communication will not be associated with a chainggress hormones in daughters).
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(5) In an attempt to better understand the relahgrs between the above variables
(mothers’ communication style, daughters’ psychiglalgstress responses, coping style,
knowledge about breast cancer, and biologic reiagtia series of linear multiple
regression analyses and path analytic models witjdnerated and tested for goodness of
fit. The proposed model is exhibited in Figure 1.

Additionally, in reference to this model, daughtexping will be tested as a
mediator between mothers’ communication and daughtesponses to stress and

knowledge about breast cancer.
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Daughter’s
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Stress Response
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Related
Stressor

Daughter’s Biologic
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Knowledge about
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Figure 1. A path analytic model of daughter’s res@s to breast cancer-related stress as
influenced by mother’s communication
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CHAPTER I

METHOD

Participants

The sample included 54 mothers with 58 daughters (inothers had two
daughters that both participated in the study)aftotal of 58 mother-daughter dyads.
Forty-six of these dyads participated through VabidteUniversity, and 12 through
Meharry Medical College. Mothers’ mean age was 4@&s (sd = 6.32); mean level of
education was 15.74 years (sd = 2.22), or equivébelmigh school plus some college;
and 78% of mothers were currently employed. Breaster risk was calculated as a
categorical variable for each dyad and split imto tategories: dyads where mother had
a personal history of breast cancer, and dyadsenhether did not have a personal
history of the disease. Twenty-nine (54%) of thehmos had a history of breast cancer
and 25 (46%) did not. Mothers with and without aspeal history of breast cancer did
not differ on any demographic variables except aigey )= -3.34, p< .01, as mothers
positive for breast cancer had a mean age of 53 ysacompared with 45 years for
mothers without a history of breast cancer. Furtiemographic factors did not differ
between the two recruitment sites except for metrege { 1,52)= 3.25, p< .01, mean of
49 years at Vanderbilt, 42 years at Meharry) ané fg. 55 = 9.35, p < .001, primarily
Caucasian at Vanderbilt, African American at MejparDaughters’ mean age was 18.72

years (sd = 5.68, range 11-30) and 57% reportedtibga currently live with their
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mothers. The sample was 76% Caucasian, 20% AfAcaerican, 2% Asian American,
and 2% mixed ethnicity.

Due to the high cost of biological analyses, biatabdata was only collected
from a subset of the larger sample. This subséided 64 individuals or 32 mother-

daughter dyads.

Recruitment

Eligible women were recruited from the Breast Diagfic Center at Vanderbilt
University Medical Center and the Breast Healtht€eof Nashville Metropolitan General
Hospital (NMGH) and Meharry Medical College. Thendarbilt Breast Center includes a
multidisciplinary regional referral program for be¢ cancer screening and diagnosis.
Women may be self-referred or physician-referretthioprogram. Individuals are
evaluated by a nurse practitioner and all casesearewed by Susan Caro, RN, Director of
the Family Risk Service. The Breast Health Cert&NGH provides breast cancer
screening and diagnostic services under the darecti surgical oncologist Dr. Ana Grau
(who has since relocated to Vanderbilt Medical €gniVomen at both centers are given
an assessment of breast cancer risk and a prodnaedical management including a
tailored screening program and options for riskiotidn/cancer prevention. All patients
were given a copy of the recruitment brochure wthey checked into the clinic. Either Dr.
Grau, a staff member of the clinic, or a reseasssgant from the study provided eligible
and interested women with information about thelgtif they chose to, the women filled
out a form with their contact information and lgfin a locked box at the front desk of the

clinic. A research assistant from the study chet¢kedoxes and called interested
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participants. Posters for the study were also glatéhe waiting room for the clinic and in
each of the exam rooms for patients to read whég tvere waiting for their physician.

Another mechanism included recruiting through l@eacer support organizations
such as Gilda’s Club, the Komen Foundation, Sstdetwork, and After Breast Cancer.
Recruiting through these organizations occurregariety of formats, including brochure
dissemination at support group meetings and hé&afg) emails through member list-
serves, and through presentations by a researstaas$rom the study at organizational
events.

An additional source of study participants incldaeir relationship with
Vanderbilt-Ingram Cancer Center (VICC) and Vandetiniversity Medical Center
(VUMC). VICC listed the study under a clinical t8avebsite where interested participants
could search for research studies. VICC also relytidistributed materials from the study
at VICC-sponsored events such as the Breast CRnoam and Women’s Health Fashion
Show. Brochures from the study were available@MICC tent at these community
events, and were distributed along with other Ca@Gemter materials. Lastly, an emalil
description of the study was sent out through tleelighl Center Communications Office

email list to all VUMC personnel.

Measures

The current study utilized a multi-method, multiermant process of data
collection including direct observations of behaygelf-reports of mothers and
daughters in interviews and in response to quesdioes, and biological measures of

stress reactivity. For example, stress responseaughters were measured through
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clinician interview, self-report questionnaire, gtiennaires filled out by mothers about
their daughters’ experiences of stress, and thrawgbgical sampling.

Mothers completed a total of 16 measures, 14 o€lwinere self-report
guestionnaires and two of which were interviewsdrmted by research staff. Daughters
completed 14 measures, 12 of which were self-repastionnaires and two of which
were interviews. The measures are summarized ifeTlahnd those used in analyses are

explained in detail below.

Table 1
List of Measures Completed by Participants

Mothers Daughters
Breast Cancer Screening Questionnaire Breast C&ureening Questionnaire
*General Questionnaire (Demographic *General Questionnaire (Demographic questions)
questions)
Assessment of Cancer Risk Assessment of Cancer Risk
*Communication Questionnaire *Communication Queastiaire
Irrational Health Beliefs Scale Irrational Healtkl®fs Scaldexcept for daughters
aged 11-13)
*Impact of Events Scale *Impact of Events Scale
*Knowledge About Cancer Questionnaire *KnowledgenAbCancer Questionnaire
*Response to Stress Questionnaire *Response tesSPeestionnaire
Life Orientation Test-Revised Life Orientation T-&&tvised
Attributional Style Questionnaire-Revised Child riiutional Style Questionnaire-Revised

(daughters aged 11-13)

Attributional Style Questionnaire-Revised
(daughters 14+)

Attribution for Cancer Incidence Attribution for @eer Incidence

*Child Behavior Checklisthas daughter aged | *Youth Self Repor{daughters aged 11-10y
11-17)or Young Adult Behavior Checklighas | Young Adult Self Reporfadult daughters 18+ years

adult daughter 18+) old)
Communication Interview Communication Interview
Health Practices Interview Health Practices In®wi

*Beck Depression Inventory-l | —meeee
*Beck Anxiety Inventory | e

*These questionnaires were used for analyses inufrent study
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Breast Cancer Risk
Breast cancer risk was calculated as a dichotowvanimsble and coded as either
positive for the dyad if mother had a personalonisbf breast cancer or negative if she did

not.

Demographic Factors

Demographic information was collected from all hest and daughters in the form
of a self-report questionnaire. Mothers were askedport age, marital status, gender and
birth date of both children and siblings, employtsatus, occupation, number of years of
education, and ethnicity. Adult daughters (18 yaaid older) were asked the same
demographic questions as mothers, with the additiquestion “Do you live with your
mother?” Daughters 17 years of age and younger agked to report age, grade in school,
living situation (with or without mother), and etbity.

Age of daughters was indexed in two ways. Fitstprological age was used as a
continuous variable in correlational and linear tipié regression analyses. Second, for
some analyses comparisons of daughters were mems apecific age groups, divided

into adolescent daughters (11-17 years) and yodulisa18-30 years).

Self-Reports of Psychological Variables

Self-reports of mother-daughter relationshi. assess the nature of the mother-
daughter relationship, participants completed esef items assessing the quality of this
relationship. Because there is not a standardizsbure of mother-daughter relationships,

the Compas lab developed a set of items for a sittidgughters and sisters of breast
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cancer patients (Dausch et al, 2001). These qussti@vided information about the
degree of closeness and level of support sharegebatmothers and daughters.

Anxiety/depression symptorraughters’ symptoms of affective distress were
assessed by the Youth Self-Report (YSR, Achenld&391) completed by adolescents, the
Young Adult Self-Report (YASR, Achenbach, 1996) gbeted by young adult women,
and the Child Behavior Checklist (CBCL; Achenbat®91) and the Young Adult
Behavior Checklist (YABCL; Achenbach, 1996) cometeby mothers. All of these
measures have been shown to have excellent resyiadild validity, and normative data
based on nationally representative community sasrgoie available. Furthermore, these
measures allow for direct comparisons of the repafradolescents/young adults about
their own emotional and behavioral problems withorés of their adjustment obtained
from their mothers. The Anxious/Depressed, Somhtiernalizing, Externalizing, Total
Problems, DSM Depression, DSM Anxiety, and DSM Sisxales were used as the
primary measure of emotional distress in all aredys

Mothers completed the Beck Depression Invento(BDI-Il, Beck, Steer, &
Brown, 1996) and the Beck Anxiety Inventory (BAkd&k & Steer, 1990), two well
standardized and widely used measures of symptbdepoession and anxiety in non-
psychiatric samples. The Compas lab has used tiélBDBd BAI in ongoing research
with women with breast cancer and internal conseés (coefficientr) have been greater
than .85 for both measures.

Cancer worries and fear3.he intrusion scale from the Impact of Events &cal
(IES, Horowitz, Wilner, & Alvarez, 1979) was useslan index of worries, fears, and

intrusive thoughts related to breast cancer. Theses reflect cognitive and emotional
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preoccupation with a specific stressor, in thieaase's risk for breast cancer. The intrusion
scale of the IES has been shown to have adequeateahconsistency and is correlated
with self-reported symptoms of anxiety and depesfCompas et al., 1994; Epping-
Jordan et al., 1994; Primo et al., 2000). An adddl set of three items developed by
Lerman to assess worries and fears specific tesbcaacer was also administered (Cancer
Studies Consortium, 1994).

Coping StyleCoping style was assessed using the Responség$s S
Questionnaire (RSQ) (Connor-Smith et al., 2000)s Tersion of the RSQ used “breast
cancer risk” as the target stressor to which alittms refer. The questionnaire contains
either 57 items (daughters) or 60 items (moth&taiticipants were asked to rate how
often they use certain coping strategies on a $aaie one to four and to occasionally
generate written answers to open-ended questi@Q. dta were scored and examined
for three domains of coping: Primary Control Cop{Rgoblem-solving, Emotional
Expression, Emotional Modulation), Secondary Cdr@aping (Acceptance,

Distraction, Cognitive Restructuring, Positive Tkimg), and Disengagement Coping

(Avoidance, Denial, Wishful Thinking).

Additional Measures

In order to assess participants’ knowledge aboedagi cancer, they completed a
47-item self-report measure called the KnowledgewlCancer Questionnaire. This
measure was developed by the Compas laboratord loas@formation presented on the
National Cancer Institute and American Cancer Speuebsites. Women were asked to

answer the items using the scale “true, false,tdamw” for questions relating to
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conditions that increase a woman'’s chance of gehireast cancer (e.g., genes, hormone
replacement therapy), guidelines for detectionastrehanges that women should notice,

statements about treatment and prevention, andlkdge about genetic testing.

Biological Measures

Salivary cortisol andi-amylase Saliva samples were collected before the
interaction task, directly after, and at three iBute follow-up intervals after the task for
use in analyses of salivary cortisol and norepinaph(as measured by levelsoef
amylase). The five data points allowed for analygdsoth reactivity to stress (as reflected
in increases from pre- to post-stress) and recdveny stress (as reflected in the rate of
decrease in cortisol andamylase after the interaction). Extensive resehashestablished
that salivary levels ai-amylase serve as a reliable proxy for levels oépmephrine,
which cannot be extracted from saliva (e.g., Chatte Vogelsong, Lu, Ellman, &
Hudgens, 1996; Skosnik, Chatterton, Swisher, & P20RO0).

To control for diurnal fluctuations in cortisohe researchers attempted to schedule
all of the breast cancer discussions for the aftam(2-5pm) whenever possible. This time
restriction controlled for diurnal patterns andlgo accommodated work and school
schedules of the participants. Participants westucted to refrain from eating, alcohol
use, smoking, exercise, or prescription drugs fdeast one hour prior to participation.

Participants arrived at the laboratory and signémrmed consent forms.
Following a standardized method used in previossaeh, five saliva samples were
collected from each participant for determinatiércartisol andu-amylase baseline

levels and reactivity to the task. Samples werenakpproximately every 15 minutes,
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and corresponded to baseline, immediately post-tagk 3 additional recovery samples
(15, 30, and 45 minutes post-task; See Kiecolt-€lasal., 1997, for an example of the
collection of multiple samples before, during aftéraa laboratory stress task for the
assessment of stress hormones). Saliva collectasncivosen for determination of
cortisol andn-amylase levels because it is simple, non-invasige;aversive to the
subject, and could be collected repeatedly througtie study.

Salivary cortisol concentrations were indepenaériiow rate, and reflect
unbound “free” levels in plasma. Saliva samplesewsdstained with the Salivette
sampling device (Sarstedt, Rommelsdorf, Germamtiddpants were instructed to place
a small cotton swab in their mouths and chew doribne minute. The swabs were
immediately frozen and stored at -80 °C for 1-3 thermprior to analysis. Saliva samples
were frozen and later assayed by Salimetrics (Beae University). Analysis of cortisol
ando-amylase levelsug/dL and U/mL, respectively) were conducted in digte and the
mean level of the two tests were used in all aesalyShe assays conducted in this lab have
been designed to specifically address the followlmge problems that have been observed
in the use of salivary cortisol analyses. Firs, tiajority of available immunoassays for
saliva cortisol are modifications of protocols deped for the use with serum/plasma. The
calibrators used in those assay kits are suspena@eduman serum matrix. Given that the
composition of serum is markedly different fromi&al these calibrators are likely to
produce results that are influenced by matrix diffiees. To ensure the most accurate
results, this salivary immunoassay is designedyusimatrix that matches saliva. Second,
the level of cortisol in saliva is significantiyer than levels in the general circulation.

The use of a standard curve developed to captanatige of values expected in
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serum/plasma samples is often not sensitive entuugdpture the complete range of
individual differences in the level expected in\sal This assay is designed to capture the
full range of salivary cortisol levels while usiogly 25 ul of saliva per test. Third, the pH

of saliva is easily lowered or raised by the constion of food or drink. Performance of
immunoassays becomes compromised as the pH of satogdbe tested drops below 4.

This results in artificially inflated levels. Thassay system is designed to be very sensitive
to the effects of interference caused by colledig@mhniques that affect pH. In addition, a

built-in pH indicator warns the user of acidic @siz samples.

Procedure

All women presenting to the Vanderbilt Breast Diagtic Center and the Health
Center of Nashville Metropolitan General HospitdMGH) or recruited through other
methods were screened for a family history of dreascer. Those women who had
daughters in the appropriate age range were givgiefadescription of the study by
either the nurse practitioner or genetic counsa$siociated with the Center or a research
assistant on the project. Women interested intilysvere asked for written or verbal
consent to be contacted by the research staff assdavith the study. A research
assistant or graduate student contacted interesiaten and explained the purpose and
procedure of the study. After written consent waakamed mothers and daughters were
mailed several questionnaires to complete, sumeiizthe Table 1.

Subsequent to sending out questionnaire pack&tbpeatory visit was scheduled
for each mother-daughter pair. Mother/daughter dyzzane to the behavioral laboratory

at Vanderbilt University (Jesup Hall) or at Mehakfgdical College (designated space
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was available in the Department of Surgery) toipi@gdte in a breast cancer-specific
stress task (mother-daughter interaction).

An observation room equipped with videotaping pment was used at each site
for this aspect of the project. Upon arrival at ldd@oratory, the experimenter provided an
overview of the procedures for that session tgpndicipants. A saliva sample was taken
by having each patrticipant keep a salivette intheuth for one minute. Participants then
completed the stress task and a second saliva samagl obtained from each participant
upon completion of the task. Mothers and daughtere then seated in separate rooms
where they viewed a neutral video (a documentaoybational parks) for a 45-minute
recovery period. Saliva samples were collectecbahinute intervals throughout the
recovery period. Mothers and daughters then metheg with the experimenter for

debriefing. Participants were thanked and compeddat their participation.

Breast cancer-specific stress: Behavioral obseoratif mother-daughter
interactions.Based on extensive research on observational aetifassessing dyadic
interactions, a procedure was used to assess dtieyapi several aspects of the
relationship between daughters and their mothdrs.observation procedure was based on
methods developed by Conger and colleagues inestadifamilies coping with stress
(Reuter & Conger, 1995a; Reuter & Conger, 1995b).

Mothers and daughters were instructed to spenditibtes discussing their
feelings and concerns about breast cancer, asas/étleir thoughts on the best way to
monitor for the diseas&pecifically, mothers and daughters were askeegpand to the

following questions: (1) What kinds of feelingswe each have about breast cancer and
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the chance that we might get breast cancer? (2) ¢tt@n do we talk about our feelings
about breast cancer? If we don’t talk about ithtivy not? What prevents us from talking
about it? (3) What is it about breast cancer thatrost affected our lives? (4) What has
been the most emotional or difficult time in oumiyy regarding breast cancer? (5) Do we
feel that we have any control over the chance tiingebreast cancer? (6) Moo you
worry about your daughter and her risk of breasteg? DaughteiDo you worry about
your mom and her risk of breast cancer?

In addition to this breast cancer-specific dismmssanother-daughter pairs engaged
in a 15-minute discussion about a topic on whidy texperienced disagreement, conflict,
or stress. This topic was selected based on aigjesire filled out by mothers and
daughters and included issues such as financegongeland daughter’s choice of a
romantic partner. The rationale for including ttiiscussion topic was originally to provide
a “warm-up” for mothers and daughters to beginudistig an emotional topic prior to
participating in the discussion of breast canat. tHowever, in order to counteract an
order effect of always having this alternate disausfirst, discussion order (breast cancer
task, issue task) was counterbalanced across nadlighter pairs. Therefore,
approximately half of the pairs discussed the isaske first, and half of the pairs discussed
breast cancer risk first. The hypotheses for theeatiresearch did not directly evaluate
communication during the stressful issue task,thackefore data from this task was not
considered in the dissertation project. However pssible effects of the issue discussion
on stress responses are addressed in the discasstam.

All mother-daughter interactions were videotaped @mdependently coded for

communication and emotions. The lowa Family IntéoacRating Scales (IFIRS, Melby &
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Conger, 1993; Melby & Conger, 2001) was used a@srtnual for coding emotion,
communication, and behavior in the mother-daughteractions. Trained observers rated
several dimensions of the mother-daughter intema@nd individual member
characteristics using scales ranging from 1 (theawier is not at all characteristic of the
person) to 9 (the behavior is very characteridtibhe family member). These ratings were
used to derive scores for each mother-daughteopaeveral dimensions, including

hostile interaction style, warm interaction stylegsocial behavior, and antisocial behavior.

Coding of Behavioral Interactions

Trained research assistants conducted codingafidleotapes of the mother-
daughter discussions of breast cancer risk usmdptua Family Interaction Rating Scales
(IFIRS; Melby & Conger, 2001). A member of our rasd# team (Compas) has received a
week of intensive training at the lowa State lalnfiDr. Janet Melby. He supervised the
behavioral interaction component of the study her ¢urrent project. Dr. Compas trained a
team of research assistants to conduct the motheaghder interactions and to code the
tapes. Reliability was established in a serieseydss First, all coders read the IFIRS
manual and passed a proficiency test to insurdltbgtachieved at least an 85% level of
knowledge of the specific behavioral codes. Sectmal pilot tapes were viewed jointly by
the coding team and ratings were applied and as$ésisaccuracy. Third, two additional
pilot tapes were rated independently by Dr. Congrasthe level of agreement of each
rater with his codes was calculated. A minimum lle¥85% agreement was established

for each rater; raters who failed to achieve thisimmal level repeated the rating of the pilot
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tapes until they were able to reach this criterfdhtapes from the project were coded by
two raters and any disagreements were resolvedghroconsensual coding.

Seventeen codes describing specific aspects ahcmication were utilized for this
project. However, only 16 of the codes were useadhalyses, because the last one (rater
response) examined the rater’s subjective opinbautthe participants. The codes used in

the current study and an example of each are listédble 2.
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Table 2
List of IFIRS Codes and Examples

IFIRS Behavioral Codes

Code Example

Sadness “It was really hard when you went through
chemotherapy.”

Anxiety “l was very nervous when | thought | felt a lump
in my breast.”

Hostility “You don't take care of your body like you should.”

Denial “It wasn't really an issue for me when you wereksic

Externalized Negative “I blame my doctor for not pushing me to get
mammograms.”

Whine/Complain “I really hate exercising. | just don't have theng.”

Avoidance Daughter looks away when mother discusses
breast cancer.

Antisocial “I'm so bored of this topic. It's all you ever talibout.”

Lecture/Moralize Mother engages in a long monologue about how

researchers need to go about finding a cure for
breast cancer.

Prosocial “Let’'s remind each other to do our breast self-esam
every month.”

Communication “I really like how you talk to me about your
feelings about breast cancer.”

Listener Responsiveness “Mmm hmmm, yes, | hear what you are saying.

How did that make you feel?”

Positive Mood “Having breast cancer really made me a strongersoer.
It made me realize the things that are truly impattin
life.”

Warmth/Supportiveness “I love you and | want to help you stay healthy.”

Parental Influence “I'd like you to be aware of the symptoms of

(mother only) breast cancer.”

Sensitive/Child-centered “You look sad right now. What are you thinking?”

(mother only)

Emotional Caretaking “No matter what happens, it will be o0.k.”

(daughter only)
Instrumental Caretaking “l did the dishes and cleaned the house when you
(daughter only) were sick.”

Rater Response
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CHAPTER 1lI

RESULTS

Missing Data
Although 58 dyads participated in the study, fowathers and four daughters did
not complete their questionnaire packets and weskiged from analyses involving self-
report measures. Additionally, two mothers did carnplete all of the self-report
guestionnaires and were removed for analyses imghhose particular measures. Since
no subject had more than 20% of items missing gncampleted questionnaire, mean

imputation was utilized to estimate missing itemdradividual questionnaires.

Descriptive Statistics and Preliminary Analyses

Psychological Symptom Measures.

Means, standard deviations, and a measure ohadteonsistency reliability
(coefficienta) are reported in Table 3 for all subjects on psja@tical symptom
checklists. There were no differences on any de¢hmmeasures between mothers with and
without a personal history of breast cancer. Daaighdliffered by recruitment site on one
variable, the Anxiety/Depression scale from the CBX@&BCL, a scale on which
mothers described symptoms of anxiety and depressitheir daughters. Vanderbilt
mothers (M = 55.61, sd = 7.17) described their tgerg as more anxious/depressed than

did Meharry mothers (M = 50.50, sd = 1.1t7)},s4)= 2.45, p< .05.
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Table 3
Descriptive Statistics for Mothers and DaughtersRsychological Symptom Measures

Measure Coefficienta N mean sd
Mothers:
BDI-II 0.89 58 9.08| 7.82
BAI 0.86 58 8.23 6.64
IES 0.80 54 21.2 11.74
IES-avoidance scale 0.1 54 12.11 7196
IES-intrusion scale 0.75 54 9.09 6.67
Daughters:
IES 0.88 52 18.75 13.88
IES-avoidance scale 0.87 52 11.p3 9|23
IES-intrusion scale 0.82 52 7.52 7.14
YSR/YASR anxiety-depression scale - 57 54.82 6.78
YSR/YASR somatic scale 57 55.58 5.81
YSR/YASR internal scale 57 52.09 9.5
YSR/YASR external scale 57 51.47 9.12
YSR/YASR total problems scale 57 51.70 8.99
YSR/YASR DSM depression scale 57 54.91 7.2(Q
YSR/YASR DSM anxiety scale 57 53.63 4.68
YSR/YASR DSM somatic scale -1- 57 55.72 5.72
CBCL/YABCL anxiety-depression scalg 56 54.52 6.7Q
CBCL/YABCL somatic scale -- 56 55.66 8.22
CBCL/YABCL internal scale 56 49.86 13.24
CBCL/YABCL external scale -- 56 50.02 8.90
CBCL/YABCL total problems scale 56 49.38 11.16
CBCL/YABCL DSM depression scale 56 54.64 7.83
CBCL/YABCL DSM anxiety scale -- 56 53.75 6.07
CBCL/YABCL DSM somatic scale 56 55.63 8.47

Note. BDI-II: Beck Depression Inventory 1. BABeck Anxiety Inventory. IES:
Impact of Events Scale. YSR: Youth Self-Rep&ASR: Young Adult-Self Report.
CBCL: Child Behavior Check List. YABCL: Young AduBehavior Check List.
Scores for YSR, YASR, CBCL, and YABCL are normatiZescores.

On the CBCL/YABCL and the YSR/YASR, mothers’ reoof daughters’
symptoms and daughters’ self-reports were modgrassociated (mean correlation of
approximately = .40, correlations ranging from= .35 tor = .50). Only mothers’ and
daughters’ reports on the DSM anxiety scale wetesigmificantly correlatedr(= .08, p=

ns). This level of association between parent dmild ceports of symptoms is typical of
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that found across many empirical studies (e.g.L.@eReyes & Kazdin, 2005; Verhulst
& van der Ende, 1992).
The CBCL/YABCL and YSR/YASR scales are standardigech that &-score
of 50 is the population mean and-&core above 65 is considered in the clinical range
Mean scores for mother and daughter reports wellenitkin the normal non-clinical
range on all scales, although slightly higher andhxiety, depression, and somatic
scales, and slightly lower on the internalizingieemalizing, and total problems scales.
Mothers’ scores on the BDI-Il and BAI were consigteith those found in
normal (non-clinical) samples. Both mothers’ andglders’ scores on the IES, a
measure of intrusive thoughts and avoidance ofmders of breast cancer, were higher
than that of a non-clinical population exposed sitaational stressor (Horowitz et al.,
1979), but lower than in women newly diagnosed Witkast cancer (Compas et al.,

2006; Epping-Jordan et al., 1999).

Mother-Daughter Communication.

Descriptive statistics for measures of communicaftbe Communication
Questionnaire and IFIRS codes) are reported ineléblhe Communication
Questionnaire consisted of two scales, one whicasored communication about an
important issue discussed over the last six mad#gified by the participant (e.g.,
school, romantic relationships, or friends) nanfexissue Scale, and one that measured
communication about cancer (e.g., my mother anaildathe topic of cancer) named the

Cancer Scale. The scales were then summed to gr@sucverall communication score,
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on which a higher score indicated a better levelashmunication and a lower score

indicated more strained communication levels.
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Table 4

Descriptive Statistics for Mothers and Daughterdweasures of Communication

Measure Coefficienta N mean sd

Mothers:

Communication Questionnaire 0.83 b1 35(87 8.11

Communication Questionnaire- Scale 1 0/83 53 16.02 5.07

Communication Questionnaire- Scale 2 0|63 51 19.81 4.09

Percent reliability:

IFIRS codes: 73.07 +13.75 58
Sadness 58 4.90 1.85
Anxiety 58 5.29 1.60
Hostility 58 2.50 1.83
Denial 58 2.45 1.61
Externalized negative 58 3.09 1.42
Avoidance - 58 2.69 1.57
Lecture/moralize -- 58 3.1P 1.99
Whine/complain --- 58 2.21 1.65
Antisocial - 58 2.98 1.46
Positive mood - 58 4.97 1.75
Warmth/supportiveness -1- 58 4.22 178
Listener responsiveness -- 58 5.98 1146
Communication 58 6.22 1.35
Prosocial - 58 5.78 1.38
Parental influence -- 58 4.7 1.61
Child centered - 58 4.95 1.65

Daughters:

Communication Questionnaire 0.88 A5 42104 8.64

Communication Questionnaire- Scale 1 0/86 48 19.45 4.64

Communication Questionnaire- Scale 2 0/81 46 22.39 481

Percent reliability:

IFIRS codes: 74.53 +13.94 58
Sadness - 58 3.48 1.80
Anxiety --- 58 5.31 1.47
Hostility 58 3,83 2.44
Denial 58 3.59 2.13
Externalized negative -+ 5B 3.07 1.64
Avoidance - 58 3.84 2.07
Lecture/moralize -- 58 2.38 1.79
Whine/complain --- 58 2.88 1.7p
Antisocial - 58 4.26 1.93
Positive mood - 58 4.19 1.81
Warmth/supportiveness -1- 58 3.22 1.86
Listener responsiveness -- 58 5.26 1172
Communication 58 5.19 1.85
Prosocial - 58 4.86 1.79
Instrumental caretaking 58 1.90 1.41
Emotional caretaking -- 58 2.47 1.82

Note. IFIRS: lowa Family Interaction Rating Scale.

40



Mother and daughter scores were significantly dated on total communication
(r =.39, p =.01) and the Cancer Scale (45, p <.01), but not on the Issue Scale (
.14, p = ns). Pairedtests showed significant differences between miathd daughter
scores on all three scales (total;40)= -4.49, p < .001; Issue Scatgj 45=-3.35, p <
.01; Cancer Scaléyi, 42)= -3.39, p < .01) with daughters believing thathoounication
levels were better on all three scales than maothers

On a series of individual questions from the Comitation Questionnaire (not
included in any of the scales) about the closeat® mother-daughter relationship and
any changes since the dyad began discussing lwaaastr, 22 out of 51 (43.1%) of
mothers believed that their relationship had chdrgyece discussing breast cancer. All
of these mothers reported that their relationshtp their daughter had grown closer, and
none indicated that their relationship had grownmerdistant. On another item where
participants were asked to rate their relationsisigxtremely close, somewhat close,
close, somewhat distant, or extremely dist@ho of mothers (44/48) described their
relationship with their daughter as extremely answhat close, 6.3% (3/48) described
their relationship as close, and one mother as whaedistant. Twenty-four out of 46
(52.2%) daughters indicated that their relationstagd changed as a result of discussing
breast cancer; all of these daughters indicatad rdlationship with their mother had
changed for the better. Eighty-one percent (388 daughters described their
relationship with their mother as extremely or swnat close, 10.6% (5/47) as close,
6.4% (3/47) as somewhat distant, and one as exiyetistant. Mothers’ and daughters’

descriptions of the closeness of their relationsfepe significantly correlated € .35, p
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<.05). A comparison of means indicated that matlaed daughters did not differ in
their reports of closeness to one another on agerag

In regard to the above communication variablel; the responses to the
guestion “has your relationship changed since yauex! discussing breast cancer?”
differed as a function of mothers’ breast cancstdny. Both mothers and daughters in
families where mom had a personal history of breaster were more likely to report
that their relationship had changed (and changedipely) than in families with no
personal breast cancer history (mothegsss) = -2.04, p < .05; daughtensy a4y = -2.79,

p <.01). None of the communication variables akdiffered as a function of
recruitment site (Vanderbilt versus Meharry).

For the 58 videotaped interactions that were @libde-coded by two research
assistants, mean reliability between coders we&2%3.(sd = 10.80) overall, 73.07% (sd
= 13.75) for mothers, and 74.53% (sd = 13.94) targhters (see Table 4). This signifies
that across 16 codes with possible scores rangimg 1-9 for each subject, coders were
within one point on the rating scales approxima#@l¥o of the time. This average
exceeds the 60% reliability suggested by the IRRB&ng system for the double-coding
of interactions (Melby & Conger, 1993).

Means and standard deviations for each IFIRS eoeleeported in Table 4. The
coders rated mothers with a personal history chidireancer as exhibiting significantly
more sadness, whining/complaining, positive moedteo communication, and more
prosocial behavior, but less avoidance than mothéh®ut a history of breast cancer (all
significantt-tests, p < .05). There were no differences imgstimade by the coders for

mothers on the basis of recruitment site.
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Coders rated daughters of dyads where mother padsanal breast cancer
history as demonstrating more sadness, emotionatiadang of mother, and positive
mood than in dyads with no personal breast canseork (all significant-tests, p < .05).
None of the codes for daughters differed as a fonaif recruitment site.

Many of the individual codes were correlated vditfierent types of behaviors for
both mothers and daughters (see Tables 5 and B6&xBmple, communication and
warmth/supportiveness were correlated in mothes.60, p <.001) and hostility and
externalized negative were correlated in dauglfters.53, p <.001). Only positive
mood, hostility, warmth, externalized negative, andidance were correlated
(positively) between mothers and daughters, suatbtith members of the dyad tended
to display the behavior. However, many separatwidhoial codes were correlated
between mothers and daughters (e.g., mothers’iyp®sitood and daughters’ avoidance,

r=-.39, p <.01; see Table 7).
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Table 5

Correlations Among Mothers’ IFIRS Communication €od

Code 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.2. 1] 13. | 14. 15. 16
1. Sadness (sd) 1.0

2. Anxiety (ax) A3+ 1.0

3. Positive Mood (pm) .02 .07 1.0

4. Hostility (hs) .09 -.03 -.19 1.0

5. Denial (de) .03 .05 0 01] 1.0

6. Warmth (wm) 21 |43 |.33* |.08 |-09]| 1.0

7. Externalized negative (ex) -.15 .06 .08 16 2115 1.0

8. Listener responsiveness (Irp8 .25 A1 |-16 | -.18 |.60*** |-14 | 1.0

9. Communication (co) 14 |.26* |.35** |-11 |-.05]|.61*** |-.05 |.80*** |1.0

10. Avoidance (av) -.14 .01 -.25 .01 .07-.40** | .04 |-.62** |-78** | 1.0

11. Lecture moralize (Im) -.23 -.07 -.14 -0p  -.0828* |.01 |-27* |-.09 0 1.0

12. Whine/complain (wc) 27 .20 -17 24 | 22| 10 |.33* |-.27¢ |-.12 14 -07] 1.0

13. Parental influence (pi) -.15 .02 .20 18 .0633** |.07 |.30* A0 |-32* .30 |.01 |1.0

14. Child centered (cc) .03 25 |.28* |-.21 |-19|.60** |-.10 |.66*** |.60*** |.37* F.30* [-.27*|.22 |1.0

15. Prosocial (pr) 21 A9 | .44% | -14 | -.14 | .65% | -.07 |.86%** |.84*** | 72%* |-25+|-16 |.33*|.56*** |1.0

16. Antisocial (an) -17 .02 -17 | .35% | .27*% | -.32% | .31* | -.66%** | -.65%** | 72*** |-04 |.35* |-.15|-.42** |-76** 1.0

+p<.10,*p<.05, **p< .01, ™ p<

.001 (renmes significant after Bonferroni correction)
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Table 6

Correlations Among Daughters’ IFIRS Communicatiad€s

Code 1. 2. | 3. 4, 5. 6. 7. 8. 9. 10. 11.1 2. 1 |13. 14, 15. 16.
1. Sadness (sd) 1.0

2. Anxiety (ax) .32* 1.0

3. Positive Mood (.06 |[-.08| 1.0

(pm)

4. Hostility (hs) -21| .13]-.32* |1.0

5. Denial (de) -18| -.01 -22 |.39** |1.0

6. Warmth (wm) |.31* |.12 |.68*** [.33* |-.33* 1.0

7. Externalized |-.10 |.09 |-.28* |[.53** [.14 -.36* (1.0

negative (ex)

8. Listener 20 |-.05|.65%** | 5E*** |- 37* |.64*** .45+ 1.0

responsiveness (In))

9. Communication|.36**|.08 |.64*** [ 49%** |- 40** | 62** [38* |82** |1.0

(co)

10. Avoidance (av).10 |.06 |-.57*** | 45%** | 38** |- 51¥* |20* L78** |-.68*** |1.0

11. Lecture -23 |-.01|-.01 13 -.10 -10 |.33* -.03 .07 -21 1.0

moralize (Im)

12. .05 |.20 |-.32* |.69*** |.27* -.32* BEFE | ABrrx |- AB*** | 36 |-.04 1.0

Whine/complain

(we)

13. Emotional 20 |.10 |.44% L30* |-.17 B8** | 32% | B1Fx A7+ 136%  |-.10 -.26 1.0

Caretaking (ec)

14. Instrumental |-.06 |-.06|.38** |-.08 |-.26* 39%* |32 |.26* .26* -.28* |-.05 -.06 29* 1.0
Caretaking (ic)

15. Prosocial (pr) [.30* |.08 |.65*** | 56*** |-.48*** |72** 140* |88*** DO** -]74*** |04 -52%* |55+ 37* 1.0
16. Antisocial (an)|-.29* |-.05 |-.50*** |.73*** | 53*** | 58*** |58*** | BO*** |- 77** | 74** |.07 60*** . 40* }.31* -.82** |1.0

+p<.10,*p<.05, ** p <.01, *** p< .001 (renres significant after Bonferroni correction)
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Table 7

Correlations of IFIRS Communication Codes Betweethkts and Daughters

Mothers’ Codes

Daughters’ Codes

Code 1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 114 2. 1|13 14.

1. Sadness (sd) .22 .14 -.07 .06 |-.35** |.29* -.07 .05 A1 | -.07 -07 | -.02| .09 -.07
2. Anxiety (ax) -.02 A5 .02 22 -.02 14 A2 .05 |06. |.02 .09 .07 | .04 .03
3. Positive Mood (pm) .18 A9 .63+ |-17 -11 31* .01 35 123 |-.25 -.32* |-.06 |.36** |-.13

4. Hostility (hs) -.15 -.03 -.25 A4% 110 .07 .25 A2 .07 | -.03 -.09.28* |.04 .08

5. Denial (de) .01 -.22 .01 .06 24 -.09 .08 -.04/05 . |.04 -06 | .21 | O .04
6. Warmth (wm) .31* 37 |.38** .09 -.18 A1 1.09 .23 .08 | -.08 -24 | .07 | .28 .03
7. Externalized negative (ex) -.20 -.05 -.18 A3 2.0 |-14 39* .07 -01 | .07 0 .01 | -02| .07
8. Listener responsiveness (Ir) (.33* .28* A2wex .27 =11 .19 -.05 21 A3 [-.29*  |-.07 |-16 |.25 |-.27*
9. Communication (co) 25 |.32* 31* -.30*  |-.21 .23 0 .25 A3 | -.20 -15| -11 .22 -.18
10. Avoidance (av) -29*  |-.20 -39% .22 .05 -12 .03 |-.30* [-.18 |.32* .15 A7 |-.33% |.33*
11. Lecture moralize (Im) .01 .19 13 -.10 .02 14 |-.07 |.27* .06 |.06 -24 | -.08 | .19 -.14
12. Whine/complain (wc) -.10 -12 -18 |.43** |-.01 .06 .26+ |.07 10 | -.02 .01 11 | .03 .09
13. Prosocial (pr) 21 |.35*  |.37** -.29*  |-.23 .23 -.02 21 .07 | -.13 -12| -17 .20 -.16
14. Antisocial (an) -.28* |-.16 -.27* 27* 14 -.16 A2 -.04 -.03| .18 .09 A6 -.18] .24

+p<.10,*p<.05, ** p<.01, *** p< .001 (renres significant after Bonferroni correction)
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Coping with Breast Cancer Risk

Descriptive statistics for a measure of coping @esponses to Stress
Questionnaire) are reported in Table 8. There werels (not reaching significance) for
mothers with a history of breast cancer to engageare Primary and Secondary Control
Coping and less Disengagement Coping than womdroutita personal history. There
were no differences in daughters of mothers withaithout a history of breast cancer.
There were also no differences in coping as regartethe RSQ by recruitment site for

either mothers or daughters.

Table 8
Descriptive Statistics for Mothers and Daughterdslom Responses to Stress
Questionnaire (RSQ)

Measure Coefficienta N mean sd

Mothers: 0.88

Primary Control Coping -- 52 23.33 4.83
Secondary Control Coping -1- 52 34.40 5.54
Disengagement Coping 52 15.92 3/96
Involuntary Engagement 52 24.49 7.02
Involuntary Disengagement 52 16.57 470
Daughters: 0.92

Primary Control Coping -- 51 32.54 6.41
Secondary Control Coping -1- 51 17.12 4,99
Disengagement Coping 51 22.03 6,83
Involuntary Engagement 51 17.68 5.01
Involuntary Disengagement 51 21.05 5/02

There were four correlated variables between mstiteping and stress
responses and daughters’ coping style: mothersid?yi Control Coping and daughters’
Secondary Control Coping € .31, p <.05), mothers’ Secondary Control Cogngd

daughters’ Primary Control Coping £ -.30, p <.05), mothers’ Involuntary Engagement
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and daughters’ Secondary Control Coping €.30, p <.05), and mothers’ Involuntary
Engagement and daughters’ Involuntary Engagement31, p < .05).

In comparison to a sample of women newly diagnegéubreast cancer
(Compas et al., 2006), the women from this samefraahstrated a lower proportion of
Primary Control Coping, a comparable ratio of Selawy Control and Disengagement
Coping, and almost the twice the proportion of lantary Engagement and Involuntary

Disengagement.

Knowledge About Breast Cancer
Mothers and adult daughters (aged 18 and abowepleted a 47-item
guestionnaire testing their knowledge about epidérgy, risk factors, symptoms,
treatment, and genetic testing in relation to dreascer. Daughters aged 17-years-old
and younger completed a similar 22-item measuler¢sl to developmental level.
Participants could endorse the choices “true,”sédl or “I don’t know” for each item.
Descriptive statistics for percentages of itemsaaned correctly, incorrectly, “I don’t

know,” and left unanswered are reported in Table 9.
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Table 9

Descriptive Statistics for Mothers and Daughterstos Knowledge Questionnaire

Measure Coefficienta N mean sd
Mothers: 0.91
Percentage correct items b4 70,88 17.08
Percentage incorrect items b4 11,23 5.49
Percentage marked “don’t know” 54 17.18 16|51
Percentage unanswered items 54 Q.71 1.85
Daughters:
(all ages together)
Percentage correct items bl 56432 16.86
Percentage incorrect items b1 14162 8.50
Percentage marked “don’t know” 51 27.p7 18|57
Percentage unanswered items 51 1.78 7.50
(daughters 17 and younger- 22-item
form)
Percentage correct items 84% 26 51{22 17.51
Percentage incorrect items 26 16/08 10.22
Percentage marked “don’t know” 26 29.20 20{33
Percentage unanswered items 26 3.50 10.31
(daughters 18 and older — 47-item
form)
Percentage correct items 89% 25 61,62 14.68
Percentage incorrect items 25 13/11 6.07
Percentage marked “don’t know” 25 25.p8 16|71
Percentage unanswered items 25 n/a n/a

Daughters scored an average of 15 percentagespowr than mothers on the

percentage of correct answers, which was a sigmfidifference (daughters: mean

56.3%, sd = 16.9; mothers: mean = 70.9%, sd = 14.14)= 5.91, p <.001). There was

also an effect of age for daughters, whereby atiulghters scored significantly better

than daughters 17-years-old and younger (adultidaugy mean = 61.6%, sd =14.7,;

younger daughters: mean = 51.2%, sd = 175 = -2.29, p <.05). Additionally, a

correlation showed that percentage of items ansivaygectly was correlated between

mothers and daughtens< .42, p < .01).

Whether or not mother had a personal history e&strcancer significantly

impacted both daughters’ and mothers’ scores oitioavledge questionnaire, such that
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if mother had a history of breast cancer, both memnbf the dyad scored higher on the
measure (see Table 10). Additionally, mothers rggiurom Vanderbilt scored
significantly higher than mothers from Meharry (\danbilt: 73.8%, sd = 15.6; Mehatrry:
56.5%, sd = 17.9;1,52)= 2.96, p < .01), a difference that was not foumdaughters.
This is likely confounded by the fact that only anether at Meharry had a history of
breast cancer, whereas 28 of the mothers from \faiideere positive for personal

history.

Table 10
Differences in Knowledge Questionnaire Scores (@#r€orrect) Between Dyads Where
Mom Had Breast Cancer Versus Did Not Have Breastc€a

Breast Cancer History No Breast Cancer History

Mean SD Mean SD t value p value
Mothers 78.08 10.96 59.57 19.00 -4.54 .001
Daughters 60.51 15.70 49.82 16.91 -2.31 .03

Biological Stress Measures.

Descriptive statistics for salivary cortisol am@&mylase measurements are
reported in Table 11. Changes in hormonal levelgsactime were analyzed by using
repeated measures ANOVA with time as the withinjeetls factor. Neither cortisol nor
a-amylase varied across time significantly for maghélowever, in daughters, both
cortisol andu-amylase varied significantly across time. Cortisalied across time
(F 1,27= 5.82, p < .01) linearly such that levels begaghtat baseline and fell across

time. In contrastg-amylase varied across time k2 = 3.69, p < .05) in a U-shaped
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guadratic fashion such that levels began high, &eidl then rose again towards the end of

the interaction (see Table 11).

Table 11
Descriptive Statistics for Mothers and DaughterdWeasures of Biological Stress

Measure N mean sd
Mothers:
Salivary Cortisol (ug/dL):
1. baseline 32 0.25 0.46
2. post-discussion 2 0.17 0.p5
3. 15 min post-discussion 31 0.16 0|35
4. 30 min post-discussion 31 0.7 0|33
5. 45 min post-discussion 31 0.p4 0|76
Salivarya-amylase (U/mL):
1. baseline 30 33.08 28.87
2. post-discussion 31 36.68 3325
3. 15 min post-discussion 31 35.60 31,28
4. 30 min post-discussion 31 3876 34,88
5. 45 min post-discussion 31 38.01 36/.70
Daughters:
Salivary Cortisol (ug/dL):
1. baseline 38 0.28 0.68
2. post-discussion 32 0.27 0.82
3. 15 min post-discussion 31 0.16 0|23
4. 30 min post-discussion 31 0.10 0/08
5. 45 min post-discussion 32 0.15 0/34
Salivarya-amylase (U/mL):
1. baseline 38 40.26 32.28
2. post-discussion 31 33.77 26)59
3. 15 min post-discussion 29 29.61 21.33
4. 30 min post-discussion 29 3307 25/.88
5. 45 min post-discussion 31 34.97 26.59

Note: ug/dL = micrograms per deciliter. U/mL = wnter milliliter

Repeated measures ANOVAs were then calculatedtim#as the within-
subjects factor and mother’s breast cancer higtlyer positive or negative) as the
between-subjects variable. Hormone levels in darghwere not affected by mother’s

breast cancer history. The same was found forsmtevels in mothers. However, there
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was a trend for an interaction of breast canceotyy time in mothersd-amylase

levels (Fa25 = 2.54, p = .07) such that mothers without a Inystollowed a U-shaped
curve, and mothers with a history rose across (sae Figure 2). Descriptive statistics
for mothers with and without a history of breast@ar are reported in Table 12. As seen
in Table 12, none of the comparisons between metheh a history and those without

reached statistical significance at any of the firee points.

Figure 2

Alpha amylase levels in mothers across time
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Table 12
Differences irn-amylase Levels in Mothers Based on Breast Cantstohy

Breast Cancer History No Breast Cancer History
Mean SD Mean SD t value p value
Mothers

Baseline 28.13 24.29 37.42 32.51 .89 ns
Post- 40.66 29.14 32.44 37.70 -.68 ns
discussion
15 min post | 43.85 34.62 27.86 26.58 -1.44 ns
30 min post | 47.39 34.83 30.66 34.00 -1.35 ns
45 min post | 41.41 32.67 34.83 40.93 -.49 ns

Mothers’ hormone levels did not vary as a functibmecruitment site (Vanderbilt
or Meharry), and neither did daughters’ cortisadbwéver, there was a trend for
daughtersa-amylase to vary by recruitment site (time X retngint site interaction:

F a25=2.25, p = .09, see Table 13). Daughters recrdiited Meharry exhibited lower
baselinax-amylase levels that subsequently rose linearlylendaughters from

Vanderbilt had alpha amylase levels that startg,Hell, and rose again toward the end
of the interaction (see Figure 3). Levelsxedimylase were significantly different between
the two groups of daughters at baseline and dyradtitr the interaction (time points 1
and 2, see Table 13). This finding may have beasexhby a difference in procedure for
the study between the two sites. At Meharry Med@allege, it was significantly more
difficult to recruit subjects. Because of this, gapants were offered more flexibility
regarding appointment times in order to increasecttances of recruiting a larger sample
there. The appointments at Meharry varied morerims of time (some as early as 9:00

am or as late as 6:00 pm) while the appointmentaatierbilt were kept strictly between
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4:00 and 6:00 pm. This difference in appointmeamirig may have been a confounding
variable in comparing hormonal levels between we gites.
Correlational analyses showed that there weressocgations at any time points

between mothers’ hormone levels and daughters’ boentevels, for either cortisol ar

amylase.
Table 13
Differences iru-amylase Levels in Daughters Based on Recruitnmiant S
Vanderbilt Meharry
Mean SD Mean SD t value p value
Daughters
Baseline 45.86 33.10 23.55 18.26 2.46 .02
Post- 38.76 28.85 21.01 16.67 2.13 .04
discussion
15 min post | 29.77 22.16 28.40 21.88 16 ns
30 min post | 32.28 24.94 28.46 23.78 37 ns
45 min post | 36.27 28.71 27.53 17.11 1.04 ns
Figure 3

Alpha amylase levels in daughters separated by
recruitment site

® Meharry daughters

®  vanderbilt daughters

20
10

Alpha Amylase (U/mL)

o

1 2 3 4 5

Time

*two groups of daughters differed significantlytiame points 1 and 2
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Hypothesis Testing

Hypothesis 1.

The first hypothesis proposed that mothers’ comoation styles would be
associated with emotional distress in their daugh®pecifically, negative maternal
communication would correlate with increased symsof anxiety and depression in
daughters, and positive communication would reiatewer symptoms of psychological
distress. This hypothesis was tested by calculatimgelations of each of the IFIRS codes
for mothers with psychological symptom scales ffd8R/YASR and IES for daughters

(see Table 14).
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Table 14
Correlations Between Mothers’ IFIRS Communicattmdes and Daughters’ Psychological Symptoms

Measures of Daughters’ Psychological Symptoms

Mothers’ Codes

= g 2 g g £ B <

2|8 |8 2c |E |z |8 g % c

o 3 S @ .9 ) £ (3 Lo alE
oo Be |8 |8 |28 |2 |2 |2 |28 |28 |238% |28%
1. Sadness (sd) .35* .32% .28* 15 .06 12 -12 .03 .07 A2 .09
2. Anxiety (ax) 22 .20 .16 17 14 .19 .07 A1 18 .26 .09
3. Positive Mood (pm) -.08 -.07 -.08 .03 .08 .02 3.0 .05 A1 A7 .09
4. Hostility (hs) .03 .10 -.05 -.13 -.03 -.09 .06 03. -.03 -.02 .02
5. Denial (de) -.09 -.18 .02 -.15 -.25 -.20 -.08 19-. -.10 -14 -.26*
6. Warmth (wm) .23 21 .20 .07 14 14 -.04 .08 .02 22 13
7. Externalized negative (ex) -.04 -.02 -.03 -.07 | .08- -11 .07 -.06 -.07 -.05 -11
8. Listener responsiveness (Ir) -.03 -.07 .02 .04 | 16 . .10 .04 A2 -.03 .22 .06
9. Communication (co) .10 12 .06 19 .25 .24 15 | .29 .22 .36** A1
10. Avoidance (av) -.04 -.01 -.05 -.05 -.18 -11 6.0 -12 -12 -.20 -.05
11. Lecture moralize (Im) 17 14 17 .33 23+ 37 .30* 39** .38** .22 .21
12. Whine/complain (wc) 14 .08 14 -.04 -.02 0410 0 -.06 .16 .05
13. Prosocial (pr) .15 .04 .20 13 14 A7 .04 A5 | .05 .30* .07
14. Antisocial (an) -.14 0 -21 -.10 -.14 -13 .06 | -.08 -.02 -17 -.07
15. Parental Influence (pi) 15 .04 .20 A1 | .36** 27* .30 .35%* 24+ .28* .32*
16. Child centered (cc) A7 14 .16 .08 | .27* .20 .06 A3 .08 -.02 .20

+p<.10,*p<.05, ** p<.01, *** p< .001 (renves significant after Bonferroni correction)
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Results supported the first part of this hypothesiat negative maternal
communication and daughters’ psychological symptamsid be associated, but did not
support a relationship between positive maternalraanication and daughters’
symptoms. The most significant finding in regardhis hypothesis was that two
particular maternal codes, lecture/moralize aneémiat influence, were associated with
increased depression, somatization, internali2rtgrnalizing, total problems, and
anxiety in daughters (see Table 10). Both of tlveskes describe mothers’ tendencies to
influence daughters’ behavior, often in regardngalst cancer screening and awareness.
Lecture/moralize and parental influence for mothvegse relatedr(= .30, p < .05; see
Table 5).

Another statistically significant relationship emged between maternal sadness
and daughters’ tendency to experience avoidanti@isaand intrusive thoughts in
regard to breast cancer, as measured by the IES &¥e 14). Although this relationship
did not remain significant after Bonferroni coriieat it is notable that the pattern
emerged across both scales of the IES. This assocraay be caused by a third
variable, mothers’ personal breast cancer histdothers who had a history were rated
as displaying more sadness by coders, and thengfsrpossible that their daughters
would experience more negative reminders of bremster, although the difference in
IES scores in daughters with mothers with and watl@ohistory of breast cancer was
non-significant.

Lastly, there were five unexpected findings frdns tset of analyses, none of
which represented a pattern of coherent findinggworained significant after Bonferroni

correction. The IFIRS code for maternal communara{imeasuring positive
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communication behaviors) was positively correlatgth daughters’ total problems €

.29, p < .05) and anxiety € .36, p <.01), and mothers’ prosocial behaviasw
associated with increased anxiety in daughters.80, p < .05). Additionally, mothers’
denial was negatively associated with daughtensiagic symptomsr(= -.26, p < .01),
while mothers’ child-centered behavior was assediatith increased somatic symptoms
in daughtersr(= .27, p < .05).

This first set of findings (maternal communicatermd prosocial behavior were
associated with increased problems, anxiety in kigang) may be driven by the fact that
mothers with a history of breast cancer were rateghowing better levels of
communication and prosocial behavior, and therefogee daughters may be
experiencing increased problems and anxiety asudt raf their mothers’ cancer history.
The second set of findings (child-centerednessagasciated with more somaticizing in
daughters and denial was associated with less) bmaxplained by the tendency of
parents to actually increase their child’s propigrnsi engage in somatic complaints by

attending to them (e.g., see Walker et al., 200@Mhoexample in children with chronic

pain).

Hypothesis 2.

The second hypothesis proposed that mothers’ conmation style would be
associated with daughters’ coping style, suchrtlegative maternal communication
would be correlated with maladaptive coping (Disaygment), and positive maternal
communication would correlate with more adaptivping styles (Primary and

Secondary Control).
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The results, reported in Table 15, demonstratadirfgs similar to the first
hypothesis, in that negative maternal communicatias associated with maladaptive
coping in daughters, but positive maternal commatioa was not associated with
increased adaptive coping style in daughters. 8paity, mothers’ tendency to engage
in lecturing/moralizing was associated with incesh®isengagement Coping in
daughtersr(= .46, p <.001). Negative maternal communicatias additionally
associated with decreased adaptive coping stydaughters (lecture/moralize and
daughters’ Secondary Control Copimg: -.38, p < .01; parental influence and daughters’
Secondary Control Coping:= -.33, p < .01). Another result supporting thent is that
mothers’ positive mood was associated with decceBssengagement Coping in
daughtersr(= -.35, p < .05). However, positive mood was ngbasted with increased
adaptive coping. In general, the most clinicalgndicant finding from this hypothesis
was that the maternal tendency to engage in leglrehavior was associated with less

adaptive coping styles in daughters.
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Table 15
Correlations Between Mothers’ IFIRS Communicatimd€&s and Daughters’ Coping and Stress Responses

Daughters’ Coping Style (Responses to Stress Questhaire)

Mothers’ Codes

Primary | Secondary | Disengagement | Involuntary Involuntary

Control Control Coping Engagement | Disengagement
Code Coping Coping
1. Sadness (sd) 17 12 .01 .09 - 46%**
2. Anxiety (ax) .09 13 -11 A1 -.31*
3. Positive Mood (pm) .23 .26 -.35* -.05 -.25+
4. Hostility (hs) .01 -.02 -.04 .05 0
5. Denial (de) .02 .05 -.19 .10 -.04
6. Warmth (wm) .06 -.13 -.15 37 -.13
7. Externalized negative (ex) .04 .08 -.14 -.07 .04
8. Listener responsiveness (Ir .10 -.02 =12 .03 01 .
9. Communication (co) -.06 -.14 -.02 .29* -.02
10. Avoidance (av) -.04 13 -.03 -13 .01
11. Lecture moralize (Im) -.22 -.38** ABFr* 19 .18
12. Whine/complain (wc) 0 .13 .01 -.04 -.15
13. Prosocial (pr) .09 -.02 -.06 .08 -.10
14. Antisocial (an) .05 .18 -.15 =11 -.08
15. Parental Influence (pi) -.08 -.33* 19 .36* .03
16. Child centered (cc) -.08 -.16 -.05 .27 .07

+p<.10, *p<.05, * p <.01, *** p< .001 (renres significant after Bonferroni correction)
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Hypothesis 3.

The third hypothesis proposed that positive matexommunication styles would
be associated with increased knowledge about bcaaser in daughters, whereas
negative communication styles would be associaiddlower levels of knowledge.
Correlational analyses did not support this hypsigien that there were no significant
correlations between any of the IFIRS codes formiet and daughters’ scores on the
Knowledge Questionnaire. Additional analyses denratex] that mothers’ breast cancer
history did play a role in daughters’ knowledge atttareast cancer, such that daughters
in dyads positive for maternal history had higheares than daughters negative for
maternal history (daughters in dyads with posibueast cancer history: mean = 60.5 %,
sd = 15.7%, no breast cancer history: mean = 49s8%,16.9%t (1 49)= -2.31, p < .05;
see Table 10). Thus, daughters in families witlstohy tended to be more
knowledgeable about breast cancer than daughtéasities without a history.

Maternal communication style did not, however, hamessociation with daughters’

knowledge about cancer.

Hypothesis 4.

The fourth hypothesis proposed that mothers’ comaation style would be
associated with daughters’ biological reactivitycls that negative maternal
communication would correlate with increased stresastivity, and positive
communication would not be related to daughtersidgical reactivity. As found in the
results for the first three hypotheses, there waigrficant relationship between negative

maternal communication and daughters’ stress regpdtowever this relationship only
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held for cortisol levels and did not occur teamylase. As hypothesized, positive
maternal communication did not correlate with ddaagt stress hormone levels.
Negative maternal communication, more specificdéipial, externalized
negative, and antisocial, was associated with migbeisol levels in daughters (see
Table 16). Although several of these correlatiodsndt remain significant after
Bonferroni correction, there was a clear pattera pbsitive relationship between these
three codes and daughters’ cortisol across multiple points of hormonal measurement.
Unexpectedly, maternal sadness was correlatediovitbr levels of daughters’
cortisol at all time points with the exception @fSeline (see Table 16). This may be
indicative that maternal sadness induced an engatiietaking response in daughters,
especially since mothers with a history of breastcer were coded as exhibiting more

sadness, and their daughters were coded as erpibitore emotional caretaking.
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Table 16

Correlations Between Mothers’ IFIRS Communicatimd€&s and Daughters’ Biological Stress Measures

Measures of Daughters’ Biological Stress Reactivity

Mothers’ Codes

Salivary Cortisol (ug/dL)

Salivarya-Amylase (U/mL)

baseline | Post- 15 30 45 baseline | Post- 15 30 min | 45
discussion | min min min discussion | min post min
post | post | post post post
Code
1. Sadness (sd) -.35 -.36* -45% | -41* | -.38* | -.01 -.01 -.29 .04 -.13
2. Anxiety (ax) -.25 -.23 -.20 -.15 =22 .09 .07 02. | -.04 -.06
3. Positive Mood (pm) -.07 -.04 -11 -.17 -.08| .36* .35+ .33+ | .24 .28
4. Hostility (hs) 0 -.06 -.04 22 -.06 -.06 -.10 08. -.01 -12
5. Denial (de) 52 H52** A1* .09 55 1 .14 .20 A4* 32+ .26
6. Warmth (wm) =31 -.30 =17 =17 -31 .16 15 3| .07 .04
7. Externalized negative (ex) | .33+ .30 27 37 | .35+ | -.11 -.09 .10 -.26 -14
8. Listener responsiveness (Ir) -.26 -.23 -.16 -.05.23 21 21 14 .04 A1
9. Communication (co) =21 -.20 -.15 -.12 -.20 17 .10 .07 -.07 .05
10. Avoidance (av) .18 A7 A2 .09 .18 -.09 .05 .03 .07 .03
11. Lecture moralize (Im) -.16 -.20 =27 .02 -20 .03 -.09 -.02 -.09 0
12. Whine/complain (wc) A1 .09 .01 -.05 A1 .02 6.0 .23 22 14
13. Prosocial (pr) -.28 -.27 -.20 -.10 -.28 A7 A2 -.03 -17 -.03
14. Antisocial (an) 40* A40* .30 .09 .39 -21 -11 A1 .03 -12
15. Parental Influence (pi) .01 .02 -.08 .06 02/ 5.1 .15 .28 .01 .20
16. Child centered (cc) -.22 -.18 -.14 -.02 =11 17-. -.10 -.18 -.22 -12

+p<.10,*p<.05, ** p<.01, *** p< .001 (renres significant after Bonferroni correction)
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In regard to daughters-amylase levels, results indicated a trend for a
relationship between mothers’ denial and daughtegsier cortisol levels (see Table 16).
Additionally, there was an expected positive catieh between maternal positive mood
and daughtersi-amylase levels. However, these correlations dideech full statistical
significance. Because no overall patterns emengeegard to daughtera-amylase
levels, these results should be interpreted withica.

Correlations were also computed between daughtersmunication and
daughters’ hormone levels (see Table 17) and betwexhers’ communication and
mothers’ hormone levels (see Table 18). As sefrabie 17, patterns emerged indicating
that higher levels of daughters’ cortisol were assted with higher levels of daughters’
externalized negative and whine/complain, and |dexgls were correlated with
increased sadness, communication and prosociavioehAs seen in Table 18, there was
a very strong correlation between mothers’ whinefglain and higher levels of mothers’
cortisol, and a weaker negative relationship betwaaternal positive mood and cortisol
levels. Although an analysis of mothers’ cortisnldls was not part of this dissertation
and is discussed elsewhere, it is important farpretive purposes to note that there was
also a strong relationship between maternal cdigsels at all five time points and
scores on the Impact of Events Scale (correlatianged front = .36 to .51 across the

five time points, all statistically significant).
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Table 17
Correlations Among Daughters’ IFIRS Communicatia€s and Biological Stress Measures

Measures of Daughters’ Biological Stress Reactivity
Daughters’ Codes
Salivary Cortisol (ug/dL) Salivarya-Amylase (U/mL)
baseline Post- 15 30 min | 45 baseline Post- 15 30 min | 45
discussion | min post min discussion | min Post min
post post post post

Code
1. Sadness (sd) -.32+ -.30 -.29 -.19 -.33+ | -.13 -11 -41* | -.10 -.10
2. Anxiety (ax) -12 -17 -.20 13 -.13 14 A7 .14 .06 21
3. Positive Mood (pm) -13 -.10 -.10 =27 -.11 -.04 -.08 -.08 -.10 -.14
4. Hostility (hs) -.02 -.07 -05 | .37* -.05 .20 24 .28 .16 .15
5. Denial (de) .10 .06 -01 .03 .09 16 .20 38 | .11 .15
6. Warmth (wm) -.22 -21 -.25 -.25 -.24 .01 -.05 05-. | -.15 -.19
7. Externalized negative (ex) .36* 32+ 32+ A2* .35% | -.04 -.01 A7 .01 -.03
8. Listener responsiveness (Ir) =27 -.26 -.22 -.10]| -.29 A1 -.06 -.28 -.20 =11
9. Communication (co) -.42* -.39* -.33+ | -.25 -41* | .10 .05 -.25 -12 -.02
10. Avoidance (av) 21 21 A1 A7 24 -.20 -.13 5 .1 .02 -.06
11. Lecture moralize (Im) -13 =12 .02 .01 -12 4.1 .26 0 .19 .10
12. Whine/complain (wc) .18 .09 .20 | .63*** A1 12 A1 A7 .03 .03
13. Prosocial (pr) -.37* -.35+ -.30 -.16 -.36* | .10 .05 -.18 -11 -.03
14. Antisocial (an) .26 .25 .20 .24 .27 -.02 .06 1.3] .13 .04
15. Emotional Caretaking (ec) -.16 -.15 -.20 -06| .15- | .10 .07 .16 .08 .09
16. Instrumental Caretaking (ic) -11 -.14 .02 19 | -13 -.03 -.09 -.07 -.29 -12

+p<.10,*p<.05, ** p<.01, *** p< .001 (renres significant after Bonferroni correction)
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Table 18

Correlations Among Mothers’ IFIRS Communicatiord€® and Biological Stress Measures

Measures of Mothers’ Biological Stress Reactivity

Mothers’ Codes

Salivary Cortisol (ug/dL)

Salivarg-Amylase (U/mL)

baseline Post- 15 30 min | 45 min | baseline | Post- 15 30 min | 45

discussion | min post post discussion | min post min
Code post post post
1. Sadness (sd) .27 .25 .28 .22 27 .08 -.04 .18 9 .0| .02
2. Anxiety (ax) .18 .08 .04 .07 .08 .10 -11 .01 3.1 | -.04
3. Positive Mood (pm) - 49** - 47 -.42* | -.40* -.39*% 14 .18 .10 .16 14
4. Hostility (hs) .18 .19 .25 .18 .19 -.04 22 22| .24 .13
5. Denial (de) -.07 -.02 -.06 -.13 -.16 -.24 -.19 .06- | -.03 -17
6. Warmth (wm) .13 .08 0 .15 A1 A1 .08 .04 .04, 3.0
7. Externalized negative (ex) -.29 -.24 -.16 -24 | .26- A7 .18 27 .14 .30
8. Listener responsiveness (Ir) -.26 -.28 -.32 -26| -.25 .26 0 -.09 -.09 -.06
9. Communication (co) -.15 -.19 -.25 -.21 =21 .25 .05 -.15 -11 -.08
10. Avoidance (av) .16 .15 .19 .16 17 -.10 -.04 3 .1| .10 .08
11. Lecture moralize (Im) -.09 -11 -.05 -11 -.10| -.07 .15 -.06 .04 .05
12. Whine/complain (wc) .B5*** .68*** A A e 70%** -.04 .23 A49** | .37* .33+
13. Prosocial (pr) =27 -.30 -.34 -.26 -.27 .30 12 -.08 -.10 .01
14. Antisocial (an) A1 14 .19 14 .14 -11 .06 5.2| .26 .16
15. Parental influence (pi) -.19 -.22 -.19 -.26 5-2 | .17 .07 .01 .03 .15
16. Child centered (cc) -.18 -.20 -.23 -.20 -19 7 .1 -.19 -.13 -.15 -.09

+p<.10,*p<.05, *p<.01,
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Hypothesis 5.

A series of linear regression analyses were atteduto examine the
relationships between the variables from hypotheseshrough four (see Table 19). For
the first regression equation, Daughters’ TotabRnms Scale from the YSR/YASR was
chosen as the dependent variable, since it wasctle most strongly correlated with
mothers’ communication (see Table 14), and reptedemtotal, broad measure of all
psychological symptoms that daughters might haperenced. Mothers’ observed
lecture/moralize and parental influence behaviagseventered as the first step, and were
chosen because of their consistent positive relship with several measures of
daughters’ psychological symptoms (see Table 14d3tl\,, daughters’ coping style (e.qg.,
Primary Control, Secondary Control, and Disengager@eping) was entered as the
second step. Daughters’ coping style was enteréteasecond step to test the hypothesis
that the relationship between mothers’ communicagiod daughters’ psychological
symptoms is mediated by daughters’ coping style flli model was significant (5 49
=6.50, p <.001) and accounted for 36% of thearane in daughters’ total problems on
the YSR/YASR (adjusted R-squared). Both lectureatioe and parental influence were
found to be significant predictors of daughtersat@roblems (see Table 19), but
lecture/moralize became non-significant when daerghtoping style was added to the
model. Only daughters’ Primary Control Coping wamgicant out of the three coping

styles § =-.33, p =.02).
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Table 19

Regression Equations Predicting Daughters’ Psyatjickl and Biological Stress
Responses from Maternal Communication and DaughBaging Style

Equation 1 — Daughters’ Total Problems Scale from $R/YASR
Adj. R?=.36 Fks49=6.50, p <.001

1. Mothers’ Lecture/Moralize B— 34 p=.01 Rchange = .27
Mothers’ Parental Influence =.30,p =.02

2. Mothers’ Lecture/Moralize B=.21,p=ns Rchange = .15
Mothers’ Parental Influence B=.28,p=.03
Daughters’ Primary Control Coping B=-33,p=.02
Daughters’ Secondary Control Coping p=-.07,p=ns
Daughters’ Disengagement Coping B=.09, p=ns

Equation 2 — Daughters’ Average Cortisol Level
Adj. R*= .31 F7,25= 2.61, p < .05

1. Mothers’ Sadness B=-38p=.03 Rchange = .50
Mothers’ Denial p=.37,p=.10
Mothers’ Externalized Negative f=.16,p =.ns
Mothers’ Antisocial B=.21,p=.ns
2. Mothers’ Sadness Bp=-37,p=.05 Rchange = 0
Mothers’ Denial B=.37, p =.05
Mothers’ Externalized Negative f=.16,p=.ns
Mothers’ Antisocial B=.20,p=.ns
Daughters’ Primary Control Coping B=-01,p=ns
Daughters’ Secondary Control Coping p =-.01,p=ns
Daughters’ Disengagement Coping B=-.03,p=ns

Equation 3 — Daughters’ Average Cortisol Level
Adj. R?=.33 Fu3=8.87,p=.001
1. Mothers’ Sadness p=-31,p=.04 Rchange = .37
Mothers’ Denial B=.50,p<.01

Regression analyses were not conducted in regdleetthird hypothesis, that
mothers’ communication would be related to daughtarowledge about breast cancer,
as there were no significant relationships betwemmmunication and knowledge in

correlational analyses.
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In order to examine relationships from the founyipothesis, that mothers’
communication would be associated with daughtaodogical stress responses, two
regression analyses were conducted. First, dawgjlatezrage cortisol level was chosen
as the variable to be predicted, since it providedeasure of daughters’ stress biology
collapsed across time. In step one, mothers’ saddesial, externalized negative, and
antisocial were entered because of their significalationship to daughters’ cortisol
levels (see Table 16). Daughters’ coping style rasred in step two to eventually test
for mediation between maternal communication andydeers’ biological stress
responses. The model was significant;(fs)= 2.61, p < .05) and accounted for 31% of
the variance (adjusted R-squared, see Table 19)ekfr, only mothers’ sadness and
denial were found to be significant predictors, ethiid not change after daughters’
coping style was added to the model. Because séthesults, a third regression analysis
was then conducted using only maternal sadnesdemadl to predict daughters’ average
cortisol. The model was significant (fz2 = 8.87, p = .001) and accounted for 33% of

the variance (adjusted R-squared, see Table 19).

Mediation
Upon examining the results from regression analyis@ppeared that daughters’
Primary Control Coping could serve as a mediattwéen maternal communication
(lecture/moralize and parental influence) and déerghTotal Problems Scale from the
YSR/YASR. However, the predictors did not meet Baaod Kenny’s requirements to
test for mediation (Baron & Kenny, 1986), since enaél lecture/moralize and parental

influence were not correlated with daughters’ Pryr@ontrol Coping. Therefore, the
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data did not support the hypothesis that daughteqsing style mediated the relationship
between mothers’ communication and either daughtesghological symptoms or

daughters’ biological stress reactivity.

Path Model
It was not appropriate to test the path model ssgggl in the Introduction for
goodness of fit, since supporting pathways wereconfirmed in the above analyses.
Although several aspects of maternal communicatiere found to be related to both
daughters’ psychological and biological stresstreas, this relationship did not include
daughters’ coping style as a mediator. Thereftwe stiggested path model could not be

examined for goodness of fit.
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CHAPTER IV

DISCUSSION

Previous research has shown that being at riskrEast cancer can potentially
serve as a source of psychological stress in womeluding women without a known
familial history of the disease. Additionally, celational research has demonstrated that
being at higher risk for breast cancer (by virtfiéamily history) is associated with
increased biological stress reactivity in respdondaboratory stress that is not related to
breast cancer. However, previous research hasddaclusively on adult women and
has not examined the psychological and biologioaietates of breast cancer risk in
younger women or in the context of family relatibips. In light of these findings, the
current study examined mother-daughter communicatimut breast cancer risk during
a structured, stressful interaction, and measussdcated patterns of stress reactivity.
The current study utilized a correlational desigmexamine whether a specific set of
maternal behaviors observed during interactionb thiéir daughters were associated
with differential levels of psychological and bigioal stress outcomes in adolescent and
young adult daughters.

This study extended findings in this area of rede&ry employing several novel
design aspects. Behaviors were measured throudhensoand daughters’ self-reports,
mothers’ reports about their daughters, direct oladns of interaction, clinical
interviews, and biological sampling. Additionalparticipants were recruited from two

sites to increase the socioeconomic and racialsliyeof the sample and increase cross-
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cultural validity of findings. In order to test effts on two different physiological stress
systems, both salivary cortisol améhmylase were measured. Additionally, the study
design utilized a direct observation paradigm, Whto our knowledge, is the first of its
type in examining the effects of breast cancer oislstress reactivity in mother-daughter
dyads. Studies in this area typically employ asstygaradigm such as the Trier Social
Stress Test, where participants are asked to gepeach to a committee and do serial
subtraction, a source of stress that is unrelatelde stress of breast cancer risk. By
asking participants to discuss a specific set estjans related to breast cancer risk, we
were able to observe patterns of interaction betweethers and daughters regarding this
topic.

Further, studies in this area often measure behavidult daughters or sisters of
women with a history of breast cancer. The curstidy examined differences in dyads
with and without a personal history, and extendedsampling range of daughters’ age
to include 11-30 years. By extending this age ramgewere able to investigate the
correlates of cancer risk among young women anteadent girls who typically are not
provided with any formal medical guidelines on himshandle cancer risk (by virtue of
their age), but yet have often faced the stressatghrough family or community
history, or through the media. Lastly, in addittormonitoring dyads throughout an
emotional discussion and physiological recoverygakgrinformation was collected about
participants’ coping styles and knowledge aboua$sireancer. Many other studies in the
literature have measured stress reactivity, bue iaved to measure how women cope

with this stress and how much they have learnedtabe disease.
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Overarching findings of this study indicated thaithers and daughters do
experience stress, both biologically and psychaklty, in reference to breast cancer
risk, regardless of whether they have a positimalfahistory. Additionally, certain types
of negative maternal communication were assocwattfdhigher levels of markers of
stress in daughters. These heightened levelsasfssticcurred both in the form of
psychological symptom reports and hormonal streszsorements. However, positive
maternal communication, in contrast, was not rel&abedaughters’ experience of stress in
our data. Lastly, there were few differences betwedgads with and without a history of
breast cancer, with the exception that familiee@#d by the disease scored higher on a
test of knowledge about breast cancer than familles were unaffected and affected
mothers displayed higher levels of sad affect dunmeractions with their daughters.

The findings are now considered in more detaikiation to each of the study

hypotheses.

Hypothesis 1: Mothers’ Communication and DaughtEraotional Distress

The first hypothesis, that maternal communica#ibout breast cancer risk would
relate to daughters’ psychological distress, watetethrough correlational analyses and
partial support was demonstrated. The data denatadtthat two types of maternal
communication about breast cancer, lecture/moralmeparental influence, were
associated with a range of psychological symptongaughters, including somatic
complaints, depression, and anxiety. Behaviors ¢ @ddecture/moralize included long
monologues with no opportunity for daughter to &paareact, acting as an undisputed

expert, and criticizing daughters’ behavior witmaralizing tone. Behaviors reflective of
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parental influence included attempts to regulateggtigers’ behavior or opinions in an
authoritative manner as opposed to in the format @ben dialogue. Interestingly,
mothers did not differ in their levels of lectur@ralize and parental influence based on a
personal history of breast cancer. Therefore, delecy to want to influence daughters’
behaviors in regard to breast cancer (often ircteng manner) did not depend on
mother having been affected by the disease. Aduitip, daughters’ experience of
psychological symptoms was not related to matdrisabry of breast cancer.

These results suggest that maternal communicatitmei form of lecturing about
breast cancer, rather than a mother’s personalriiief the disease, may be associated
with increased psychological distress in adolesaadtyoung adult daughters. Although
the relationship between maternal communicatiorubreast cancer and distress in
daughters has not been previously examined to mawledge, these data are in line with
more general findings about mother/daughter comaation. For example, negative
maternal communication about financial issues ahdrdamily members during divorce
has been linked to increased psychological sympioradolescent daughters (Koerner,
Jacobs, & Raymond, 2000). Additionally, maternakditisfaction with their daughters,
as mediated by lack of maternal warmth, is assediaith increased self-criticism in
adolescent daughters aged 12-15 (Thompson & Zur®9). In a review of behavioral
genetics findings regarding adolescent depresBite, and Plomin (1996) found that
adolescents who were exposed to maternal negatwaitg more likely to be depressed
than siblings exposed to less negativity. Thusfititings are not surprising in that

negative maternal communication is associated potirer psychological outcomes in
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daughters, both in the context of the greater mathaghter relationship as a whole and
more narrowly in regard to discussion about breaster.

The finding that maternal lecturiradpout breast cancas associated with
increased psychological symptoms in daughters mfégct a particular challenge for
mothers and daughters in relation to this importesaith concern. For example, mothers
likely serve as the primary source of informatidroat breast cancer for young
adolescent daughters. Mothers may be responsibfgdeiding information, explaining
the importance of breast self-exam, discussinglfelnistory, and serving as a confidant
for daughters’ worries and feelings about the disedlowever, the current findings
suggest that if these discussions are carriechaainiegative manner (i.e., maternal
lecturing), it is possible that daughters will esipace increased distress and may be less
able to process the information about breast cahe¢mothers are trying to
communicate.

The second part of this hypothesis, that positia¢emmal communication about
breast cancer will be associated with decreasethpsygical distress in daughters, was
not supported. This was surprising, based on atdsmarch findings that positive
interactions between mothers and daughters areiag= a better relationship quality
and decreased psychological symptoms in daughters generally (e.g., Eisenberg &
McNally, 1993). The lack of a relationship betwgmsitive communication and
decreased psychological distress in daughters malb to restriction in variance in this
sample. Specifically, mothers self-selected to ntdar and participate in this study, and
most dyads reported that they had a close reldtipngith one another. Further, the

mean scores for observed positive maternal comratioicwere higher than those for

75



negative maternal communication. Therefore, thispda may have been limited to
mothers who engaged in higher levels of positivamanication than the average
population. Restricting variance in positive magrcommunication would have
decreased the likelihood of finding a relationgbgtween positive communication and
decreased symptoms in daughters.

Finally, an unexpected finding emerged from testing hypothesis, as maternal
sadness was associated with increased scoresughtgas on the Impact of Events Scale
(IES) and its scales measuring intrusive thoughtsaoidance in regard to breast
cancer. This finding may be related to a third atale, that mothers who had a history of
breast cancer were rated as demonstrating moresstiman mothers without a history.
Therefore, certain daughters may have exhibitedtgrdevels of intrusive thoughts and
avoidance because they were in dyads positive famdy history. Daughters’ scores on
the IES did not significantly differ in dyads paogé versus negative for family history,
however, this effect may have been too small teaetith the current sample size and
somewhat low statistical power. The correlatiomsen observed maternal sadness and
daughters’ intrusive thoughts and avoidance doasekier, parallel the literature on
children of depressed mothers, in that maternaledsgpon has been associated with
increased psychological symptoms in adolescentsd@an & Gotlib, 1999; Pilowsky et

al., 2006).

Hypothesis 2: Mothers’ Communication and Daught€m)ing

Results for the second hypothesis, that mateorahtunication about breast

cancer would relate to daughters’ coping styledpieed a similar pattern to that found
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in the first hypothesis. Maternal behaviors reflegiecture/moralize were correlated
with an increased level of Disengagement Copingdanghters, and both lecture/moralize
and parental influence were associated with deece8scondary Control Coping in
daughters. Disengagement Coping (avoidance, devigiful thinking) has been shown
to correlate with higher psychological distress mlas Secondary Control Coping
(acceptance, distraction, cognitive restructurpasitive thinking) has been associated
with lower distress, especially in survivors of ésecancer (e.g., Compas et al., 2006).
Therefore, these findings signify that certain g/pénegative maternal communication
(lecture/moralize and parental influence) are aased with less adaptive coping styles
in daughters. Aside from one finding that matepwsditive mood was associated less
Disengagement Coping in daughters (which did notaia statistically significant after
Bonferroni correction), there was no support fa& flypothesis that positive maternal
communication related to more adaptive coping stiledaughters. Thus, as found in the
first hypothesis, only negative communication welated to daughters’ coping style.
This finding, as in hypothesis one, also reflecgmattern found in mother/daughter
relationships in general. Other studies have shinanmaternal negative communication
relates to poorer coping strategies in offspring.(esee Hamilton, Hammen, Minasian, &
Jones, 1993, for an example in depressed motHdrsjefore, it is not surprising that this
effect would extend to communication about breaster. Additionally, it may be the
case that mothers who communicate negatively direaist cancer also communicate
negatively about other topics, or have a genergdtie communication style. Therefore,
the present findings could reflect general relatiop patterns that also extend to this

particular realm of communication.
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These findings do, however, highlight problemsc#fpeto the area of
communication about breast cancer. The associbgbomeen maternal lecturing and
Disengagement Coping in daughters suggests thditemsoivho tend to lecture about
breast cancer have daughters who to tend to digenghen emotionally difficult
information is presented to them. This is a peausipairing, in that these daughters may
not receive and process health information theité to them. They will disengage from
their mothers who serve as a main source of infoomabout the disease, and will be
more likely to engage in avoidance behaviors wieanming about family history,
monitoring for breast cancer symptoms, and oth@omant health related behaviors.
Essentially, maternal tendencies to lecture andahzerabout breast cancer could leave
daughters more vulnerable to the disease by vataerelated tendency for daughters to
disengage from warning signs and health informatitmwever, the current findings are
based on cross-sectional data and the directitimeadissociation between maternal
communication and daughters’ coping cannot be ohéted. It is possible, for example,
that mothers increase their lecturing and morajizimresponse to daughters who cope by
avoiding and disengaging from information and eorirelated their risk of breast
cancer. Future research is needed to detect @ugoredhip between maternal lecturing
and daughters’ health behaviors, and then betwaeghders’ health behaviors and risk

for breast cancer.

Hypothesis 3: Mothers’ Communication and DaughtBrg'ast Cancer Knowledge

The current findings did not support the third byesis that mothers’

communication style would be correlated with daegtitknowledge about breast cancer.
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As mentioned above, there was instead a relatiprishind between maternal breast
cancer history and knowledge about the diseasetinothers and daughters, whereby
mothers and daughters in families affected by lresmscer were more accurate in their
knowledge about the disease and its treatment.fifliimg may reflect a straightforward
process in that women who have been affected bgifease have likely received more
information and education about breast cancer tinaffected women. However, it is
noteworthy that daughters’ knowledge about breaster does not appear to be related
to their mothers’ style of communication, at leastmeasured in the current study.

Prior research (Lukwago et al., 2003) has shownhriany other factors may
affect knowledge about breast cancer, including adecation, income, and time-
orientation (e.g., | need to think about my futueesus not worried about the future).
The findings from the current study indicate thaiwen, and especially unaffected
women, would benefit from additional education altbe disease. This is evidenced
particularly by unaffected women’s scores on thewledge Questionnaire, on which
mothers were correct on 60% of the items and daughiere correct on only 50%. This
suggests that these women were unable to cor@ashyer approximately one-half of the
basic questions about the disease, despite théhtdhe questions were derived from
publicly available sources (National Cancer InséiflAmerican Cancer Society
websites).

Also disturbing is the finding that daughters wéaosothers did have a history of
breast cancer (thereby greatly increasing their omances of developing the disease)
scored an average of 60% correct responses orudstionnaire (their mothers scored

78% on average). These daughters, who have ongevara5% chance of developing
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breast cancer, also failed to correctly answer atrhalf of the questions on this
guestionnaire. Unfortunately, the relatively lowokviedge scores for these participants
reflect those found in several other studies (€gvjc et al., 2007; Stager, 1993;
Wellisch, Gritz, Schain, Wang, & Siau, 1991).

Studies have also shown that women are typicalbatisfied with their current
knowledge level in regard to breast cancer, angdalasre information about the disease
(e.qg., Rapport et al., 2006). Future researchldHoaus on a way to bridge this gap
between the desire for more education and infoonatissemination. Several such trials
are already underway for a variety of health topiesluding cardiovascular disease,
diabetes, and breast cancer (Beranova & Sykes, Mjip, Hogan, Woodbridge, &
Lowery, 2007; Rapport et al., 2006, respectival§any of these studies are examining
the use of technology (web-based or telephoneviat¢ions) to meet patients’
information needs. The findings from this hypotkesipport a need for such research

studies.

Hypothesis 4: Mothers’ Communication and DaughtBislogical Stress Responses

The fourth hypothesis examined the relationshipvben maternal
communication and daughters’ levels of stress hagaoSpecifically, negative maternal
communication was hypothesized to correlate witiheased levels of salivary cortisol
anda-amylase in daughters, while positive maternal commication was expected to be
associated with decreased levels of the stressdrma@sn (The relationship between
mothers’ communication and her own stress horma@assnot considered here, and is

addressed in other analyses from this project).
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Support for this hypothesis was mixed. Interpretest concerning-amylase are
not warranted because there were no consistestrpain the correlational data, and
most of the correlations did not remain significafter Bonferroni correction. In
contrast, a very different picture emerged fordhkvary cortisol data, such that there
were patterns of consistent correlations that regehsignificant after adjustment for
error and were more suitable for interpretation.

Daughters’ salivary cortisol levels were not rethto maternal breast cancer
history or recruitment site. Daughters’ cortisalds fell linearly across time from
baseline to 45 minutes after the interaction. Plaitern follows the expected change in
cortisol due to diurnal rhythms in an average pergevels are typically highest just after
waking and then decrease slowly throughout the dawest levels are found in the late
afternoon and early evening, when cortisol levelddm out and almost form a plateau.

From our data, it would appear that the daughtaabgical stress responses, at
least as measured by salivary cortisol, did nohgkan response to the discussion with
their mothers about breast cancer. Although this araunexpected finding, it is
understandable in the context of a recent metaysisatxamining studies of laboratory
stressors and changes in cortisol levels (Dicke&s&emeny, 2004). These authors
found that (a) motivated performance tasks witheleenents of (b) uncontrollability and
(c) social evaluative threat had the largest andtrmonsistent effects on cortisol levels.
A prototypic example of this type of task is theefiSocial Stress Test (Kirschbaum et
al., 1993), in which participants are asked to pre@ speech (active, motivated
performance task) for an audience of confederamsd| evaluative threat) and then are

told to conduct a serial subtraction task out lainde being harassed by confederates
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(uncontrollability). The mother-daughter interaatimsk used in the current study, in
contrast, had none of these elements. The taslawapen-ended discussion format in
which the participants were informed of what woaétur and were left alone in the
room during the discussion. The presence of theov@hmera could have been
considered a social evaluative threat, but anetdb&ervations suggest that most of the
dyads appeared to ignore or habituate to its poeséuaring the interactions, as confirmed
by the coders while viewing the tapes. Thus, otaraction task most likely did not
possess the qualities that were expected to stroihg cortisol responses.

Despite the lack of changes in cortisol levels diiercourse of the observed
mother-daughter interaction, there were severailfsignt associations between maternal
communication and daughters’ cortisol levels, idalg baseline levels of cortisol. This
suggests an association between mothers’ and dasyimterpersonal interactions and
daughters’ ambient levels of cortisol, perhaps ameanticipation of the laboratory
interaction task; that is, daughters’ levels o$ timportant stress hormone may be related
to their general style of interactions with theiotimers, rather than changing in response
to this particular interaction. For instance, ma&denial in regard to breast cancer
during the observed interaction was associated iwttteased cortisol levels in daughters
across four of the five time points. This may reffla relationship between maternal
denial about breast cancer and daughters’ corisggneral, but not as changing across
time from baseline to the end of recovery becatiskei® stressful discussion.

Four maternal emotional and behavioral codes Yeened to relate to salivary
cortisol levels in daughters. Specifically, denelternalized negative, and antisocial

were positively correlated with daughters’ cortjsshereas maternal sadness was
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negatively associated with daughters’ cortisolhaligh this was the first study to our
knowledge to measure cortisol in relation to mot@ughter communication about
breast cancer, these findings parallel relatedareeon communication and stress
physiology. For instance, studies of marital catftlemonstrated that hostile
communications during a laboratory interaction (mlike the task used in the current
study) were associated with partners’ increasesiitisol (Kiecolt-Glaser et al., 1997)
and autonomic arousal (Levenson, Carstensen, &aoit1994).

Denial, externalized negative, and antisocial tkinee negative maternal codes
that related to daughters’ stress physiology, kreety related aspects of negative
communication. In fact, both maternal denial antkéealized negative were correlated
with maternal antisocial communicatian<.27, p < .05r = .31, p < .05 respectively).
The definition of denial as outlined in the IFIR&maual included the participant’s
tendency to deny the existence of a problem aaske tesponsibility for a problem. The
mothers in this study typically exhibited denialeaefusal to address their daughters’
guestions and worries about breast cancer. A conerample would be a daughter’s
comment such as the following: “Mom, I'm really wied about you...l wish you would
get a mammogram,” and a mother’s reply: “You wday much. I'm really not at risk
for the disease.” Externalized negative, defingdhdstility toward things or people
outside the interaction, was often typified bymitr negativity on mothers’ part. For
example, the statement, “It's your father’s fablttl don’t exercise. He asks me to do
too many other things that take up my time,” wdokdcoded as externalized negative.
Antisocial behavior was defined as immature, setftered, or obnoxious actions, and is

also a composite code consisting of denial, exteetnegative, and several other
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negative codes. A common example would be a matlernment to her daughter that
“you really need to shape up. If you don’t stoprdpstupid things and take care of your
body, you are going to get sick.” All three of taedes exemplify behavior that it is
critical, uncaring, and unresponsive to daughtieresings.

It is possible that these maternal behaviors weregived by daughters as a
social evaluative threat as outlined by Dickersoa Eemeny (2004). As opposed to the
social evaluative threat of the Trier Social Strésst, in which participants make a
spontaneous speech to a group of unsympathetiedersdtes, these daughters may have
felt that their personal feelings and beliefs aldmetst cancer were negatively evaluated
by their mothers. Daughters whose mothers consigtemmmunicate in this manner
may be exposed to this source of stress on an egdaisis, including prior to the
interaction. Therefore, it is possible that a clic@ocial evaluative stressor, in the form
of negative maternal communication, was responsdsléhe meaningful variations in
cortisol found in these daughters.

Another possibility is one of reverse causalitythat the women'’s stress
physiology may have influenced their communicatloning the interaction. For
instance, mothers and daughters with higher leMedgnbient cortisol may experience
more stress on a general level throughout thely tlaes. It is possible that they
participated in the study while influenced by threater level of stress and therefore
displayed more negative communication. For instaacaother-daughter pair who fights
frequently and has a chaotic living situation atleccould theoretically have increased
physiological stress reactivity. This pair may h&een quicker to exhibit higher levels of

negative behavior, such as whining/complaining laaturing than another dyad under
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less stress. Therefore, the relationship betwegative maternal communication and
stress reactivity could be unidirectional in eitlagy or even bidirectional.

Another interesting finding was that an affectiwele for behavior, maternal
sadness, related in the opposite direction as ivegataternal behavioral codes to
daughters’ cortisol levels. That is, maternal sadnveas negatively correlated with
daughters’ cortisol at all time points with the egtion of baseline, such that higher
levels of mothers’ sadness were related to lowezl$éeof daughters’ cortisol during the
interaction task. One possible reason for thisifigds that mothers with a history of
breast cancer displayed significantly higher lewdlsadness than unaffected mothers. It
is feasible that discussing mothers’ struggle whehdisease elicited an empathic
response from daughters. This effect was obsermdteovideotapes, as many of the
daughters with affected mothers attempted to cantthem when sadness was displayed
during the interaction. Daughters in affected dyadse rated as showing higher levels of
emotional caretaking of mothers than in unaffectgalds.

According to gender-based theories on stressiypesof interaction would elicit
the production of oxytocin and not cortisol in dategs in response to their mothers’
sadness. Oxytocin, often considered the “mothermginone due to its release during
breast-feeding, has been shown to be releasednrewat times when social support is
elicited (Taylor, 2005). According to this theooyr social interaction stress paradigm
would not have activated the HPA axis (and theestmrtisol levels) but instead the
hormone oxytocin and other, more gender-specifesstresponses. Oxytocin levels were
not measured in this study, but these data sugjugsit may be important to measure

hormonal correlates of empathic responses in me#nel daughters communicating
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about breast cancer. Oxytocin would be an excetlentlidate for this correlate, given
prior findings of its release during “tend and bexid” behaviors in women (Taylor,
2005).

Aside from this gender-based theory of stress, aso that possible that maternal
sadness and related caretaking behaviors from tlengghiere a form of emotional
expression. In the literature on emotion suppres&motional expression is considered
an adaptive form of coping, while active effortsstgppress emotion have detrimental
effects on psychological outcome (Gortner, Rud®efanebaker, 2006; Richards &
Gross, 1999). It is important to note that sadmesg not be a psychological symptom or
reflection of stress as in clinical depression,ibhstead a healthy expression of a
significant emotion. Since these mothers were hioically depressed, it is possible that
sadness was perceived positively as a sign of emadtconnectedness by daughters both
psychologically and biologically.

Yet another consideration in interpreting daughteidogical stress reactions is
daughters’ own communication behaviors. Daughtegkavior codes for externalized
negative and whine/complain were correlated witieaased cortisol, and the codes
communication and prosocial were correlated wittrel@sed cortisol. These are
consistent with an overall pattern in which positbhehaviors were associated with
decreased cortisol and negative behaviors witleaszd cortisol. It is most likely the
case that several factors were associated withhtexgj cortisol levels, including both
maternal communication and daughters’ own commtioicgatterns.

Communication styles for mothers and daughters lmedinked in a complex

manner, such that there are bidirectional and iddal influences on each. For example,

86



daughters may adapt to or emulate their mothersientd communicating with others.
This was evidenced by the fact that several behaypmsitive mood, hostility,
warmth/supportiveness, externalized negative, aodlance) were positively correlated
for mothers and daughters. Similarly, communicasityles may change during the
course of interaction if one member exhibits certeehaviors toward the other. Since the
IFIRS coding system is a macro-coding system,dpeg were viewed in their entirety
and then coded for average levels of behaviorglalys across the interaction. A micro-
coding system, in contrast, is used to analyze phdse or behavior that a participant
exhibits, and then the reaction of the other pidiat is analyzed. Therefore, behavior is
coded within each behavioral sequence. A microfapdistem would allow for a more
fine-tuned analysis of the process through whiclh@s’ communication relates to
daughters’ stress physiology. It would have beessitde using such a system to examine
daughters’ psychological and behavioral reactiorsaich comment made by mothers.
Our research group opted for a macro-coding systeh as the IFIRS to examine
overall patterns of behaviors during an interacaod how these might relate to various
outcome measures.

Given this use of a macro-coding system, our resntticate that negative
maternal communication, as well as daughters’ oagative communication, was
associated with increases in salivary cortisol.évizl sadness, which may have elicited
an empathic response from daughters, was assowvéted decrease in daughters’
cortisol levels. The use of a micro-coding syst@muld allow for a more detailed

hypothesis about causal factors in these relatipash
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Finally, as predicted in the fourth hypothesis,ifpos maternal communication
was not related to daughters’ stress hormone leVhis hypothesis suggests that
positive communication would not elicit a biolodis&ress response in daughters, and
therefore would not be associated with any chaimgesess hormone levels. Our data
indicate, however, that future studies should exanthe relationship between positive
maternal communication and oxytocin levels in boththers themselves and in their

daughters in order to capture a biological pictefrempathic responses.

Hypothesis 5: Path Analysis and Mediational Model

Regression equations demonstrated that materretphinfluence and
daughters’ Primary Control Coping predicted 36%hefvariance in daughters’ Total
Problems Scale from the YSR/YASR. Additionally, eraial sadness and denial
predicted 33% of the variance in daughters’ avecaggsol levels. These results indicate
that certain types of maternal behavior accounte@ farge portion of the variance in
daughters’ psychological and biological stresstieas.

However, since the patterns of association irdéta did not meet basic
requirements for testing mediation and a path m(Rkelon & Kenny, 1986), the fifth
hypothesis could not be fully examined. Therefdare/ould be overly speculative to

hypothesize about the causal relationship betweerdriables examined in this study.

Limitations

In addition to several strengths, the currentystido had several limitations that

need to be addressed in future research. A mapalion of this study design was the
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use of two separate 15-minute interactions. Oneudson focused on a current concern
or issue in the relationships between these motdretsiaughters (identified by a
research assistant from a questionnaire complstédebparticipants) and the other
discussion focused on breast cancer risk. The andehich the discussions occurred was
counterbalanced across dyads. This format was nhuzssed on prior trials by this
research group using an interaction paradigm. énipus studies using this paradigm it
was thought that the dyads needed a “warm-up” bad@cussing the difficult topic of
breast cancer risk (Dausch et al., 2001). The gssomwas made that dyads would
engage in a manner that was more reflective of tregural conversation style about
breast cancer (e.g., not influenced by the camedaadificial atmosphere) if another
topic was presented first. Therefore, the physicklgecovery period, clinical
interviews, and questionnaires filled out afterititeraction were influenced by both
discussion tasks. Additionally, approximately taflthe dyads engaged in the breast
cancer topic having already discussed anothersétilassue. This may have colored their
interaction style during the breast cancer taskadh several of the families who had the
issue task first remained visibly upset about tiseussion during the breast cancer task,
and occasionally revisited the topic during theoselctask. The opposite also occurred, in
that dyads who had the breast cancer discussgiroficasionally continued it during the
second discussion. In future studies it may naadhsable to use the two-discussion
format. From viewing the interaction tapes, it agosethat mothers and daughters did not
in fact need a warm-up period before discussingdireancer.

This limitation likely had the greatest effectioterpretations concerning the

daughters’ stress hormone levels, which were infted by both discussion tasks. The
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majority of the questionnaires used to assess psygical stress and symptoms were
completed by daughters prior to attending to attenthe laboratory session, having
received them in the mail about a week prior. Tfugeg neither of the discussions would
have influenced daughters’ answers on the selfrtep@stionnaires. The clinical
interviews administered by research assistants tkephysiological recovery period

were not used in analyses for this manuscript. Gthes limitation, it is interesting that
correlations were still significant between comnmation about breast cancer and several
of the outcome measures. These relationships magy/lieen even stronger without the
complication of the added discussion.

Another limitation was the relatively small sampiee and low power to reliably
detect correlations that are small in magnituder@hwere many trends in the data that
could not be interpreted, or correlations that &aghificance after Bonferroni correction.
A larger sample size would have allowed for more/@oto detect effects.

A third limitation is that the mothers and daugbteho volunteered for this study
were generally enthusiastic about breast cancearels and were self-selected to place
more importance on the topic. This likely lowerbd tepresentativeness of our sample
and differentiated these women from the generaljation. We tried to dampen this
effect by recruiting at medical clinics in addititmbreast cancer awareness events and
support groups. This allowed access to women whphage been less motivated about
the topic than women who regularly attend breasteaawareness events. However,
there was still a clear and noticeable effect tdfssection for participation. Our sample
likely did not include women who are highly avoitlahthe topic of breast cancer, since

they would not have elected to participate in tivelg It would be important for future
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studies to capture this population, since it iswloenen who are most avoidant that may
suffer the greatest health consequences (Eppirtgdat al., 1994).

In the same vein, most of the participants repbtftat they had a good
relationship with their daughter or mother. Ourtiggvants therefore represented mothers
and daughters who had close relationships and wmidilling to participate in this
study together. This may not be representative®ttoseness of mother-daughter
relationships in the general population.

Lastly, this study design did not employ a contmotomparison group or task to
examine the relationship between mother-daught@noanication and psychological and
biological outcomes. All dyads discussed the sashefsquestions about breast cancer,
and all participants completed the same laboratdeyaction. It would have been useful
to compare data from our participants to other metaughter pairs who engaged in a
non-stressful discussion topic, and also in a neadt cancer related stressor. This would
have allowed us to analyze whether this participic had an effect on the dyads, and

not just the participation in a stressful, laborgtbased task.

Implications for Future Research
The results from this study indicate that certgpes of maternal communication
about breast cancer have an association to dasgboging style and psychological and
biological reactions to stress. Five primarily nisgamaternal communication styles,
lecture/moralize, parental influence, denial, exééized negative, and antisocial, were
found to relate to increased levels of psycholdggeptoms and cortisol levels in

adolescent and young adult daughters. Additionallgternal sadness was found to relate
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to increased intrusive thoughts about breast caamoddecreased cortisol levels in
daughters.

Future research should examine the pathways thretich maternal
communication about breast cancer affects dauglpgyshological and biological
outcomes, and whether daughters’ coping style @ayde in this relationship.

Additionally, although our data indicated thatrthes a relationship between
negative maternal communication style about bre@ster and daughters’ stress
reactivity, a similar relationship between posita@mmunication and increased
psychological well-being in daughters was not destrated. Future studies should focus
on the benefits of positive communication aboutibbteancer between mothers and
daughters, instead using measures of positive mésde.g., quality of life
guestionnaires, measures of happiness and liffaetion). For example, one study
found that communicating about one’s experiencé east cancer was associated with
greater posttraumatic growth, including bettertrefeships with others and increased
appreciation of life (Cordova, Cunningham, Carls&mindrykowski, 2001). Our
tendency to focus on negative outcomes may hawepted us from demonstrating the
benefits of positive maternal communication.

Lastly, our data suggest that two types of intetiodm studies are warranted.

First, an intervention should be tested to teacthers how to communicate about breast
cancer with their adolescent and young adult darghThis intervention should focus on
decreasing negative communication styles suchcagrieg, denying feelings, and self-

centered behaviors towards daughters. This cosldtrin daughters having less stress in

regard to breast cancer risk and possibly in impddwvealth outcomes for daughters in
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the long-run. Second, more research should be ctedlon how to increase knowledge
about breast cancer in all women. This researclddmgin by focusing on higher risk
populations, and especially in daughters of aftot@thers. However, since only 25% of
breast cancer patients have a relative with theadis, increased knowledge is a necessity
for all women.

Common medical standards dictate that women doeed to begin screening for
breast cancer until after age 40 for average ns30dor high risk. However, this
provides younger daughters with little outlet fopmg with the stressors of breast cancer
risk. They are not educated about warning sigrisnaiot taught about breast self-exam,
and are not provided with a platform to discussiliaiistory, worries about the disease,
and fears for their own and their mothers’ futu@ar data indicate that breast cancer is
an important topic for mothers and daughters, ewdamilies unaffected by breast
cancer. As exposure to information about the deseastinues to rise as a result of the
media and breast cancer awareness organizatiaesrobers should be aware that this
epidemic also affects young daughters, many of winamy about the possibility of the

disease affecting their own families.
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