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Abstract

Cardiovascular disease (CVD) is currently the leading cause of death among Europeans and
Americans. While many risk factors for CVD have been identified, their role in the etiology
of CVD is not fully understood. One such risk factor is a family history of CVD. In
addition to a positive family history, Type D personality has been established as an
independent risk factor for CVD. The purpose of this study was to examine the
hemodynamic reactivity to laboratory stress in young adults with a positive family history
of stroke and/or Type D personality, and to look at its interaction. Thirty-nine healthy
young adults completed two laboratory stressor tasks. Cardiovascular measures were
recorded throughout the experiment. The results showed that there were no main effects of
family history on cardiovascular reactivity. There was a significant effect of Type D
personality on total peripheral resistance (TPR) during the speech recovery period, but not
on systolic blood pressure (SBP), diastolic blood pressure (DBP) or cardiac output (CO).
The interaction effect between family history and NA was significant. Lack of significant
main effect of family history on reactivity might be due to too few participants.

Keywords: cardiovascular disease; Type D personality; negative affect; social
inhibition; positive family history

Utdrattur

Hjarta- og @dasjukdomar eru helstu danarosok a4 medal Evropu- og Amerikubtia. bratt fyrir
ad margir ahattupettir pessara sjukdoma eru ordnir vel pekktir er ekki mikid vitad um
orsok pessara patta. A medal dhzttupatta er fjolskyldusaga um hjarta- og adasjukdoma.
Auk fjolskyldusogu, pa er Typa D personuleiki ahattupattur fyrir hjarta- og @dasjukdoma.
Tilgangur pessarar rannsoknar er ad skoda lifedlisleg vidbrogd vid streitu i heilbrigdu, ungu
folki sem hefur jakvada fj6lskyldusdgu um heilablodfall og hefur Typu D personuleika.
Samvirkni 4 milli fjolskyldusdgu og/eda Typu D verdur einnig skodud. Alls voru 39
patttakendur sem luku vid tvenns konar streituvekjandi verkefni. Melingar 4 lifedslilegum
vidbrogdum attu sér stad yfir allt rannsdknartimabilid. Nidurstodur leiddu i 1j6s ad jakvaeo
fjolskyldusaga um heilablodfall hafoi ekki ahrif 4 lifedlisleg viobrogd patttakanda. Typa D
personuleiki hafoi ahrf & TPR en ekki adrar lifedlislegar breytur; SBP, DBP eda CO.
Samvirkni 4 milli fjolskylduségu og N4 var marktzk. Astaeeda pess ad ekki fengust
marktaek ahrif fjolskyldusdgu 4 lifedslilega virkni gaeti verid vegna farra patttakanda.

Lykilhugtok: hjarta- og edasjukdomar; Typu D personuleiki; neikvaed dhrif;
félagsleg homlun; jakvaed fjolskyldusaga
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Hemodynamic Reactivity to Psychological Stress in Young Adults with a Family History
of Stroke

Cardiovascular disease and a family history

Cardiovascular disease (CVD) is currently the leading cause of death in
Westernized countries and nearly half (47%) of all deaths are from CVD (Nichols et al.,
2012). Diseases counted as CVD are, for example, hypertension, coronary heart disease and
stroke (Lloyd-Jones et al., 2008). Coronary heart diseases are the single most common
cause of death and stroke is the second. CVD is the main cause of death before the age of
75 in Europe, but the risk for CVD increases with age. Over all, CVD are responsible for
52% of deaths in women and 42% of deaths in men (Nichols et al., 2012). While many risk
factors for CVD have been identified, their role in the etiology of CVD is not fully
understood. One such risk factor is a family history of CVD (Lloyd-Jones et al., 2008).
Williams and colleagues (2001) combined data from two large population-based studies for
a total of over 130,000 families to investigate the relationship between family history of
CVD and future onset. They concluded that most cardiovascular events with early onset are
seen in people with a positive family history of CVD. Furthermore, although only 11% of
families reported a family history of stroke, 86% of early strokes occurred in these families
(Williams et al., 2001). Studies have been showing that individuals with a positive family
history have an exaggerated reactivity to laboratory tasks (Manuck, Proietti, Rader, &
Polefrone, 1985). Through a meta-analysis it has been shown that individuals with a
positive family history of hypertension tend to have greater diastolic blood pressure (DBP)
response to acute stressors (Fredrikson & Matthews, 1990).

Previous literature on family history has some limitations. For example, most
studies only assess parental history and do not include other relatives such as grandparents.
Another limitation to most previous family history studies is that typically, only family

history of hypertension is assessed, and not a broader range of cardiovascular disease, such
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as stroke. Also, the studies have failed to confirm the relationship between family history
and hemodynamic profile.
Type D personality

Another risk factor for CVD are some personality traits (Denollet, 1998). Type D
personality has been related to worsening CVD and cardiovascular mortality in patient
population (Kupper & Denollet, 2007), and has been investigated as an independent risk
factor for heart disease (Grande, Romppel, & Barth, 2012). Type D, or so-called
“distressed” personality, is characterized as a tendency to experience high levels of
negative emotions across time and situations, called negative affectivity (NA), without the
ability to express them properly, called social inhibition (SI) (Habra, Linden, Anderson, &
Weinberg, 2003; L. Williams, O’Carroll, & O’Connor, 2009). The prevalence of Type D
personality ranges between 21-38% in general population (Denollet, 2005; Williams et al.,
2008), and there appears to be no gender difference (Williams et al., 2008). As said, Type
D personality is an independent risk factor for CVD, not because of exaggerated reactivity,
but rather blunted reactivity (Grande et al., 2012).
Reactivity hypothesis

The negative influence of psychological stress on CVD has been known for a long
time. Acute stressors, such as laboratory stressors, can trigger cardiac events and worsen
heart disease (Rosengren et al., 2004; Treiber et al., 2003). One model that has directed
much of the research on stress in general is the reactivity hypothesis (Krantz & Manuck,
1984). Reactivity refers to changes in cardiovascular levels in response to an acute stressor
and is considered to be a trait characteristic, which indicates how an individual responds to
daily stressors (Kamarck & Lovallo, 2003). The hypothesis was developed after several
studies demonstrated that young participants with normal blood pressure, but at risk for

future development of hypertension, had an exaggerated blood pressure response to a
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variety of laboratory challenges (Stephen B. Manuck, Kasprowicz, & Muldoon, 1990). A
number of physiological changes can be observed during an acute stressor, such as
increased heart rate, increased blood pressure and increases in cortisol level. Previous
studies have found that exaggerated cardiovascular reactivity to a laboratory stressor is an
independent risk factor for CVD (Treiber et al., 2003). A major criticism of the reactivity
hypothesis is that it does not address the duration of stress, chronic stress, or prolonged
activation after stress (Schwartz et al., 2003). The duration for recovery and the magnitude
of reactivity might have equally important roles in the development of cardiovascular
disease (Christenfeld, Glynn, & Gerin, 2000).

Blunted reactivity. Recent data suggest that blunted reactivity as well as
exaggerated reactivity is associated with bad health outcomes (Phillips, 2011). Blunted
reactivity refers to a cardiovascular response pattern, which is comparatively lower than
typically seen during stress. It is unclear what determines the occurrence of blunting but
one possibility is that it due behavioral factors, rather than biological (Phillips, Ginty, &
Hughes, 2013). Some researchers have shown that blunted reactivity is associated with
depression and obesity (Phillips, 2011). Blunted reactivity has been gaining more attention
recently and especially in association with Type D personality (Howard, Hughes, & James,
2011; L. Williams et al., 2009). Studies have repeatedly shown that the distress personality
is associated with bad CVD outcome (Denollet, 1998). Type D personality has shown to be
significantly associated with worse disease outcome, even after controlling for traditional
risk factors, symptoms of depression, anger, and anxiety. Studies on Type D personality
have been showing that responses to stress are lower than normally is seen, so called
blunted reactivity, but what makes it interesting is that Type D personality is a risk factor

for CVD (Denollet, 1998; Grande et al., 2012; Kupper & Denollet, 2007).
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Type D personality and hemodynamic profile.

Research that has been done in this area has looked at effects of Type D on
hemodynamic profile that is the dynamic relationship between cardiac output (CO) and
total peripheral resistance (TPR). CO provides information about the blood-volume ejecting
by the heart per unit time. (Qim Y. Lee et al., 2013). TPR is a measure of vessel’s
resistance (Lloyd-Jones et al., 2008). Together it regulates the blood pressure level.
Changes in blood pressure can occur as a result of two different patterns of changes in CO
and TPR. In the first pattern, an increase in CO is accompanied by an insufficient
compensatory decrease in TPR, called myocardial response pattern, or, increase in TPR and
an insufficient compensatory decrease in CO, called vascular response pattern (James,
Gregg, Matyas, Hughes, & Howard, 2012). Decrease in blood pressure can be described in
a similar way; where decrease in either CO or TPR is accompanied by smaller
compensatory increase in the other variable. In the second patter, which is called mixed
pattern, an increase (or decrease) in blood pressure is due to synergistic increases (or
decreases) in both CO and TPR (James et al., 2012). Individuals that show vascular
response to stress, rather than myocardial appear to be in more risk of CVD because of
repeated or prolonged periods of increased vascular resistance (Gregg, Matyas, & James,
2002; Palatini & Julius, 2009). Studies in this area have been inconsistent and results have
been mixed. In Howard et al. (2011) study there was reactivity difference between Type D
and non-Type D where Type D individuals were showing less reactivity in both CO and
TPR compared to non-Type D. Type D showed lower CO across time and higher TPR
(Howard et al., 2011). This contradicts a study by Williams et al. (2009), where Type D
males exhibited higher CO compared to non-Type D. In the two studies, Type D was
associated with CO reactivity, although in opposite direction and for opposite sex. In

Williams et al. (2009) study the effects were on male only, and on female only in Howard
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et al. (2011) study. There was a different stressor task in the studies, which might help
explain the difference in CO responses. Given that hemodynamic variables are particularly
sensitive to task type, the fact that Type D personality predicted CO reactivity in a different
way across the two studies might be explained by the qualitative differences in the two
stressors (Howard et al., 2011; James et al., 2012). Also, research has shown that mental
arithmetic, which was the stressor task in Howard et al. (2011) study, produces markedly
different hemodynamic response profiles in males and females (Girdler, Turner, Sherwood,
& Light, 1990). It is worth noting that there was no significant group effect of Type D on
SBP or DBP (Howard et al., 2011; Williams et al., 2008).

The Type D literature has not yet reached a point where unresolved issues can be
settled. As said before, Type D personality has been related to worsening CVD and
especially to coronary heart disease (CHD), but little is known how it affects other types of
CVD, e.g. stroke. The association between Type D and CO reactivity is inconsistent and
further studies are needed.

Current study

The present study attempts to examine the association between Type D personality
and laboratory measures of cardiovascular response, focusing on CO and TPR. The effects
of positive family history of stroke on cardiovascular response will be examined.
Hypothesis:

1) Participants with a family history of cardiovascular disease will have greater

reactivity to stress tasks than participants with a negative family history.

2) Participants high on Type D personality will have blunted reactivity to stress

task compared to participants low on Type D.

3) The interaction effect of family history and Type D personality will be explored.
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Method
Participants
Participants were 39, young healthy adults of both sexes (12 men and 27 women). The
mean age was 27,4 years old. The researchers attended classes at Reykjavik University and
approached students requesting their participation, which then spread by word of mouth to
the researchers benefit. Participants were excluded if they reported a personal diagnosis of
cardiovascular diseases or arrhythmias or were currently taking any medication that might
affect the cardiovascular system. Further, only participants who knew the stroke history of
biological parents and grandparents were included. Participation was voluntary and
participants were free to withdraw at any time. All participants signed a consent form prior
to participation.
Materials and apparatus

Family history questionnaire. Family history of cardiovascular diseases was
assessed prior to the study. Participants were asked whether their parents or grandparents
had ever been diagnosed with the following conditions: coronary heart disease,
hypertension, high cholesterol, stroke, or diabetes. They were asked to further specify
whether coronary heart disease occurred as early (before age 55) or late (after 55) onset,
and whether diabetes was Type I or Type II. The family history questionnaire is presented
in Appendix A.

Type D personality questionnaire. Participants underwent psychometric testing to
establish Type D status using the 14-item Type D scale. The DS14 consist of two 7-item
scales measuring negative affect (NA) and social inhibition (SI). Participants who score
highly on both NA and SI using a cut-off point of > 10 are classified as having a Type D
personality. This is consistent with previous studies (L. Williams et al., 2009). The Type D

questionnaire is presented in Appendix B.
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Health questionnaire. Information was collected regarding biological and
behavioral factors that might affect the cardiovascular system. This included questions on
previous history of heart diseases, arrhythmias, and high blood pressure, as well as
smoking, caffeine consumption, and exercise. The health questionnaire is presented in
Appendix C.

Cardiovascular reactivity tasks

The cardiovascular reactivity tasks that were selected are mental arithmetic task,
which Howard et al. (2011) used in their study, and a speech task, which was not used
either in Howard et al. (2011) study or Williams et al. (2009) study. Both task are “active”
task, and tend to stimulate myocardial responses where an increase in CO is accompanied
by an insufficient compensatory decrease in TPR (James et al., 2012).

Mental arithmetic task. Participants were instructed to subtract the number seven
from a four-digit number for three minutes. They were told to do this as quickly and
accurately as possible, and to say each number aloud. If participants lost their place,
another four-digit number was assigned to them. This task typically elicits large
parasympathetic withdrawals and sympathetic activation (Berntson et al., 1994).

Speech task. Participants were asked to prepare and give a speech. Instructions
were played over an audio speaker describing a scenario where the participant was pulled
over by a police officer for an unfair traffic violation and is now in traffic court defending
themselves. They were given a study card with several points to make during their speech
and three minutes to quietly prepare. After the preparation period, the experimenter
informed them that they would be videotaped and that the quality of their performance
would be evaluated. They were then given three minutes to deliver their speech. This task
typically elicits large parasympathetic withdrawals and sympathetic activation (Berntson et

al., 1994).
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Hemodynamic reactivity recording apparatus

Finometer Pro. Beat-to-beat blood pressure and HR were measured non-invasively
using a Finometer hemodynamic cardiovascular monitor. The Finometer is based on the
volume-clamp method first developed by Peniaz 1973 (as cited Howard et al., 2011). An
appropriate-sized finger cuff is attached to the participant’s middle finger, which inflates to
keep the arterial walls at a set diameter. Photo-plethysmograph is built-in into the finger
cuff. It detects changes in the diameter of the arterial wall.
Design

The current study’s design is mixed. Firstly, participants were separated in two
groups, positive or negative family history of stroke. The physiological responses to acute
stressors were compared between these two groups. Secondly, the participants were divided
in two groups depending on Type D personality status. These physiological responses were
compared as well. To investigate the interaction effect of family history of stroke and Type
D personality, participants were placed in one of four groups. Instead of using Type D
personality as a requirement, we used negative affect, which is a subscale of Type D
personality. The groups are as follows; NA and positive family history; NA and negative
family history; non-NA and positive family history; non-NA and negative family history.
Procedure

All the procedures were approved by the Institutional Research Ethics Committee.
Before arriving at the laboratory, the participant had completed the questionnaire assessing
their family history of cardiovascular disease. Upon arrival, participants were greeted by
the researchers and seated in a comfortable chair. The participant was asked to carefully
read the informed consent form and sign it. The participant was told about its right to
withdrawal any time. Participants completed the health questionnaire prior to the laboratory

tasks and participant’s weight (kg) and height (cm) were measured. Next, the Finometer
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cuff was attached to the participant’s middle finger of their non-dominant hand, as was the
arm cuff. A Planet Earth video, which is a nature documentary, was used to facilitate
relaxation and the establishment of cardiovascular baselines.

Following this 10 minutes relaxation period, participants were given instructions
about the first task before completing a pre-task appraisal questionnaire. The stressor tasks
were administered in counterbalanced order. After completing each stressor task, the
participant was instructed to sit quietly for a five-minute recovery period before receiving a
post-task appraisal questionnaire. Cardiovascular parameters were measured non-invasively
using the Finometer throughout the procedure. The participant was thanked for their
participation.

Statistical Analyses

Cardiovascular parameters were measured throughout the procedure. First, we
calculated an average measure for every 60 seconds. Next, we calculated a four minutes
baseline period and two, four minutes recovery period. The same was conducted with the
stressor task, except it was a three minutes period. Three minutes for the mental arithmetic
task, three minutes for the speech preparation and three minutes for the speech. This was
done to CO, TPR, HR, DBP and SBP.

For Hypothesis 1, a series of one-way ANOVA's were conducted with family
history (FH+, FH-) as the between subjects.

For Hypothesis 2, a series of one-way ANOVA's were conducted with Type D
personality as the between subjects factor.

For Hypothesis 3, a series of two-way ANOVA’s were conducted for each task

period with negative affect and family history as the between subjects.
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For all Hypothesis, SBP, DBP, CO and TPR were used as the dependent variables,
and age and BMI were entered as covariates. All analyses were run using a significance
level of .05.

Results
Descriptive statistics

Family history. Family history was categorized into parental or grandparental
history of stroke (n = 16). Participants were classified as positive family history if they
responded “yes” for stroke. Participants were classified as negative family history if they
responded “no” for stroke. If the responded “I don’t know” for stroke, they were classified
as “unknown” status and consequently dropped from further analysis.

Type D personality. Participants were classified as Type D personality if they

scored > 10 in both NA and SI (n =9). See Table 1 for the number of participants in each

category.

Table 1

Family history (FH) and Type D groups
FH group Type D non-Type D
FH+ 5 11
FH- 4 19

Reactivity. The reactivity was assessed by subtracting the measures from the
stressor task from baseline measures, which were assessed through resting period at the

beginning of the experiment. See Table 2 for baseline measures.

Table 2
Baseline measures of SBP, DBP, CO and TPR
n Min Max Mean  Std. Deviation
SBP 39.00 101.00 163.50 123.38 12.57
DBP 39.00 58.00 90.00 71.79 8.08
Cco 39.00 4.00 10.00 6.89 1.58

TPR 39.00 0.28 1.01 0.97 0.12
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Hypothesis 1: Family history.

In order to test for main effects of family history on reactivity and recovery a series
of one-way ANOVA's were conducted with FH as the between subjects factor and SBP,
DBP, CO and TPR as the dependent variables. Age and BMI were used as covariates for all
analyses.

There were no main effects of family history on any of the physiological variables
during any of the task reactivity or recovery periods (p’s > .10).

Hypothesis 2: Type D

In order to test the main effects of Type D personality on reactivity and recovery a
series of one-way ANOVA's were conducted with Type D as the between subjects factor
for SBP, DBP, CO and TPR as the dependent variables. Age and BMI were used as
covariates for all analyses.

There were no main effects of Type D personality on SBP, DBP, or CO (p’s > .10).
During the recovery period following the speech task there was a significant effect of Type
D personality on TPR, F(1, 34) = 4.38, p=.04. Participants with Type D personality had
significantly higher TPR during the recovery period compared to their baseline states (M =
0.035, SE = 0.012) than participants without Type D personality (M = 0.005, SE = 0.007).
Additionally there was a marginally significant effect of Type D personality on TPR during
the math recovery period, F(1, 34) =2.97, p=.09. Participants with Type D personality had
slightly higher TPR during the recovery period compared to their baseline states (M = 0.02,
SE = 0.009) than participants without Type D personality (M = 0.002, SE = 0.005).
Hypothesis 3: Interaction between family history and Type D

Upon examining the data we found that there was not sufficient power to conduct a
two-way ANOVA between Type D personality and family history since there were only

five participants with both Type D personality and a positive family history and only four
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participants with Type D personality and a negative family history. As such, we decided to
examine the interactive effects using the negative affect subscale of the Type D
questionnaire in replacement of Type D personality. We conducted a series of two-way
ANOV A for each task period with negative affect and family history as the between
subjects factors and SBP, DBP, CO and TPR as the dependent variables. Age and BMI
were used as covariate.

Systolic blood pressure. There was a significant interaction effect between family
history and NA on SBP reactivity during the speech preparation F(1, 32) = 9.98, p=.003,
speech delivery F(1,32) =5.51, p=.025, and a math task F(1, 32) =5.75, p=.023. There was
a significant simple effect of negative affect on reactivity, but only for participants who
also had a positive family history of stroke (prep: F(1, 32) = 9.64, p=.004; speech: F(1, 32)
=4.83, p=.035; math: F(1, 32) =3.99, p=.054). Participants who scored high on negative
affect had significantly greater SBP reactivity to the preparation, speech, and math task (see

Figure 1).
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Figure 1. SBP reactivity to the preparation, speech, and math task.

Diastolic blood pressure. There was a marginal interaction effect between family
history and NA on DBP reactivity during the speech preparation task F(1, 32) =3.12,

p=-087. A simple effects analysis showed that for participants with a positive family
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history, those who scored high on negative affect had greater reactivity (M = 12.30, SE =
5.53) than those who scored low on negative affect (M = 7.89, SE = 4.70), F(1, 32) = 4.35,
p=.045.

Cardiac output. There was a significant interaction effect between family history
and NA on CO reactivity during the speech preparation F(1, 32) = 5.58, p=.024 and speech
delivery tasks F(1, 32) = 5.13, p=.03, and a marginally significant effect for CO reactivity
to the math task F(1, 32) = 3.14, p=.086. There was a significant simple effect of negative
affect on reactivity, but only for participants who also had a positive family history of
stroke, F(1, 32) =4.07, p=.052. Participants with a positive family history who also scored
high on negative affect had greater CO reactivity to the task compared to participants low
on negative affect (see Figure 2). Interestingly, the opposite effect was seen for the speech
delivery and math task; a simple effects analysis showed a significant effect of NA on CO
reactivity to the speech task, but only for participants who did not have a family history,
F(1,32)=4.82, p=.036. A similar trend was seen for the math task, F(1, 32) =3.34,

p=.077.
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Figure 2. CO reactivity to the preparation, speech, and math task.

Total Peripheral Resistance. There was a significant interaction effect between

family history and NA on TPR reactivity during the math task, F(1, 32) = 6.67, p=.015.
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There was a significant simple effect of negative affect on reactivity, but only for
participants who also had a positive family history of stroke, F(1, 32) = 5.33, p=.028.
Participants with a positive family history who also scored high on negative affect had
greater TPR reactivity to the task (M = 12.30, SE = 5.53) compared to participants low on
negative affect (M = 12.30, SE = 5.53).
Discussion

Previous research has shown that exaggerated reactivity is predictive of future
development of cardiovascular disease (Manuck et al., 1985; Treiber et al., 2003). One of
the aims of the current study was to examine the effect of positive family history of stroke
on cardiovascular reactivity to psychological stress. There was no significant difference in
baseline measures of SBP, DBP, CO, or TPR between participants with a positive and
negative family history of stroke. We hypothesized that participants with a positive family
history would exhibit an exaggerated response to the stress task compared to participants
with a negative family history. Contrary to expectations, there was no significant effect of
family history of stroke on parasympathetic or sympathetic reactivity to any of the tasks.
Therefore, our hypothesis was not supported, which might be due to few participants.
Previous studies have shown that having a positive family history of CVD results in
exaggerated reactivity to laboratory tasks (Manuck et al., 1985). A meta-analysis found that
DBP reactivity to stress is the most consistent reactivity measure in participants with a
positive family history of hypertension (Fredrikson & Matthews, 1990). Although, no other
studies have been conducted examining autonomic reactivity to an acute stressor in
participants with a family history of stroke, previous studies have shown a relationship
between reactivity and a family history of other CVD (Fredrikson & Matthews, 1990;

Williams et al., 2001).
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The present study attempted to overcome methodological limitation of previous
family history studies in several ways. We assessed not only parental history of CVD, but
also grandparents. Also, we got information about family history of stroke, not
hypertension as previous research has focused on. In the end, we looked at reactivity in
hemodynamic profile, but previous research has failed to confirm the relationship between
family history and hemodynamic profile. However, it didn’t result any significant.

The second aim of current study was to establish if Type D individuals exhibit a
differential pattern of cardiovascular reactivity to stress compared to non-Type D’s.
Previous research has shown that Type D personality affects cardiovascular response to
psychological stress (Grande et al., 2012; Kupper & Denollet, 2007). We hypothesized that
Type D individuals would have blunted reactivity to the stress task compared to
participants low on Type D. Our hypothesis was not supported. However, no differences
were found between Type D’s and non-Type D’s on measures of SBP, DBP and CO, there
was a significant effect of Type D on TPR during the recovery period following the speech
task. Also, there was a marginally significant effect of Type D on TPR during the math
recovery period. Type D individuals had higher TPR during the recovery period compared
to their baseline states than non-Type D participants. This is in contrast with previous
research (Howard et al., 2011), which also identified higher TPR among Type D
individuals. However, the current study did not demonstrate a relationship between Type D
personality and CO, like previous research demonstrated (Howard et al., 2011; Williams et
al., 2009). This kind of reactivity is called vascular response pattern. Those who show this
kind of physiological response to stress, appear to be in more risk of CVD because of
repeated or prolonged periods of increased vascular resistance (Gregg et al., 2002; Palatini

& Julius, 2009).
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The fact that Type D didn’t effect actual blood pressure level, only the
physiological determinants of blood pressure is consistent with previous research (Howard
et al., 2011; Williams et al., 2009). In Habra et al. (2003) study, they looked at NA and SI
as separated variables, SI was then associated with greater SBP reactivity and DBP
reactivity to acute stress, but only in for men. NA was not associated with blood pressure
reactivity rather heart rate reactivity. The current study failed to demonstrate any
relationship between NA and SI on SBP, DBP and other physiological variables.

The third aim of current study was to explore at the interaction effect of family
history and Type D personality. To our knowledge, no other studies have been conducted
examining the interaction effect of family history and Type D personality. Because of
insufficient power to conduct a two-way ANOVA between Type D personality and a
family history, we decided to examine the interactive effects using the NA subscale of the
Type D questionnaire in replacement of Type D personality. There was a significant
interaction effect between family history and NA on SBP, CO and TPR.

The effects on SBP reactivity were seen during the speech preparation, speech
delivery and math task. Those who scored high on NA had greater reactivity compared to
those who were low in NA, but only if they had a positive family history of stroke. The
same pattern was seen in CO reactivity to speech preparation. However, the effects were in
opposite direction in speech preparation and in the math task. Those who were low in NA
had a greater CO reactivity, but only if they didn’t have a positive family history of stroke.
This is interesting and was not expected. The effects on TPR reactivity were seen during
the math task. Those who scored high on NA had greater reactivity, compared to those who
were low on NA, but only if they had positive family history of stroke.

As has been known for a long time, a positive family history of CVD results in

exaggerate reactivity to laboratory stressor (Fredrikson & Matthews, 1990; Manuck et al.,
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1985) which is opposite with the Type D personality. Previous researches on Type D
personality demonstrate that responses to stress are lower than typically is seen (e.g.
Grande et al., 2012). When the two components of Type D personality are examined
separately it can be seen that individuals high on SI response with greater blood pressure
reactivity (Habra et al., 2003). No such association has been found between NA and blood
pressure. However, individuals high on NA have responded with greater heart rate
reactivity to laboratory stressors (Habra et al., 2003). Further studies are needed to
demonstrate the relationship between NA and SI, and cardiovascular reactivity. The
interaction effect between family history and Type D personality require further
examination, as well.
Limitations

Several limitations of this study warrant further discussion. First, the
generalizability of the current findings to a more at-risk population is limited by the fact
that the sample consisted of young healthy adults. Second, the experiment was conducted in
a laboratory, which may not be representative of stress experienced during daily life.
Ambulatory blood pressure monitoring would be a logical next step in determining whether
the relationship observed in current study still hold as individuals face daily stressors. Also,
the sample size may have been too small to detect true differences in the effect of Type D
personality and family history of stroke on reactivity. Finally, we failed to separate the
components of Type D personality, NA and SI, and look at how it affects cardiovascular

reactivity.
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Appendices

Appendix A

Vinsamlegast svarid pessum spurningum um liffraedilega médur pina:

Hvad er m@dir pin gémul? Eg veit ekki Latin

Hefur médir pin verid greind med eftirfarandi sjikdéma:

Haprysting eda har bl6dprystingur? Ja Nei Eg veit ekki
. Hatt kélesterél? J4 Nei Eg veit ekki

Typu eitt (insulinh4d) sykursyki? Ja Nei Eg veit ekki
. Typu tvé (insulin6had) sykursyki? Ja Nei Eg veit ekki

Heilabl6dfall eda slag? Ja Nei Eg veit ekki

Hjartaafall? Ja Nei Eg veit ekki

Kransaedasjukdom? Ja Nei Eg veit ekki

Hjartabilun? Ja Nei Eg veit ekki

Adra hjarta- eda aedasjukdoma? Ja Nei Eg veit ekki

. Ef pt svaradir “ja” vio spurningar e, f, g, eda h, atti atburdurinn sér stad fyrir 55 ara aldur?
Ja Nei Eg veit ekki

oz rn

. Ef pt svaradir “ja” vio spurningu e, veistu hvernig heilablédfall atti sér stad?
Heilablaeding Heiladrep Eg veit ekki

Vinsamlegast svarid pessum spurningum um liffraedilegan f6our pinn:

Hvad er fadir pinn gamall? Eg veit ekki Latinn

Hefur fadir pinn verio greindur med eftirfarandi sjukdéma:

Haprysting eda har bl6dprystingur? Ja Nei Eg veit ekki
. Hatt kélesterél? Ja Nei Eg veit ekki

Typu eitt (insulinh4d) sykursyki? Ja Nei Eg veit ekki
. Typu tvé (insulin6had) sykursyki? Ja Nei Eg veit ekki

Heilabl6dfall eda slag? Ja Nei Eg veit ekki

Hjartaafall? Ja Nei Eg veit ekki

Kransaedasjukdom? Ja Nei Eg veit ekki

Hjartabilun? Ja Nei Eg veit ekki

Adra hjarta- eda aedasjukdoma? Ja Nei Eg veit ekki

. Ef pu svaradir “ja” vio spurningar e, f, g, eda h, atti atburdurinn sér stad fyrir 55 ara aldur?
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Ja Nei Eg veit ekki

o rn

. Ef pt svaradir “ja” vio spurningu e, veistu hvernig heilablédfall atti sér stad?
Heilablaeding Heiladrep Eg veit ekki

Vinsamlegast svarid pessum spurningum um liffraedilega 6mmu pina i méduraett:

. Hvad er amma pin gémul? Eg veit ekki Latin
. Hefur amma pin verid greind med eftirfarandi sjukdoma:
Haprysting eda har bl6dprystingur? Ja Nei Eg veit ekki
. Hatt kélesterél? J4 Nei Eg veit ekki
Typu eitt (insulinh4d) sykursyki? Ja Nei Eg veit ekki
. Typu tvé (insulin6had) sykursyki? Ja Nei Eg veit ekki
Heilabl6dfall eda slag? Ja Nei Eg veit ekki
Hjartaafall? Ja Nei Eg veit ekki
Kransaedasjukdom? Ja Nei Eg veit ekki
Hjartabilun? Ja Nei Eg veit ekki
Adra hjarta- eda aedasjukdoma? Ja Nei Eg veit ekki

. Ef bt svaradir “ja” vid spurningar e, f, g, eda h, atti atburdurinn sér stad fyrir 55 ara aldur?
Ja Nei Eg veit ekki

. Ef bt svaradir “ja” vid spurningu e, veistu hvernig heilablédfall atti sér stad?
Heilablaeding Heiladrep Eg veit ekki

Vinsamlegast svarid pessum spurningum um liffraedilegan afa pinn i méduraett:

.Hvad er afi pinn gamall? Eg veit ekki Latinn
. Hefur afi pinn verid greindur med eftirfarandi sjukdéma:
Haprysting eda har bl6dprystingur? Ja Nei Eg veit ekki
. Hatt kélesterél? J4 Nei Eg veit ekki
Typu eitt (insulinh4d) sykursyki? Ja Nei Eg veit ekki
. Typu tvé (insulin6had) sykursyki? Ja Nei Eg veit ekki
Heilabl6dfall eda slag? Ja Nei Eg veit ekki
Hjartaafall? Ja Nei Eg veit ekki
Kransaedasjukdom? Ja Nei Eg veit ekki
Hjartabilun? Ja Nei Eg veit ekki
Adra hjarta- eda aedasjukdoma? Ja Nei Eg veit ekki
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15. Ef bt svaradir “ja” vid spurningar e, f, g, eda h, atti atburdurinn sér stad fyrir 55 ara aldur?
Ja Nei Eg veit ekki

16. Ef pa svaradir “ja” vid spurningu e, veistu hvernig heilablddfall atti sér stad?
Heilablaeding Heiladrep Eg veit ekki

Vinsamlegast svarid pessum spurningum um liffraedilega 6mmu pina i foduraett:

17.Hvad er amma pin gémul? Eg veit ekki Latin

18. Hefur amma pin verid greind med eftirfarandi sjukdoma:

a. Haprysting eda har blédprystingur? Ja Nei Eg veit ekki
b. Hatt kélesterél? Ja Nei Eg veit ekki
c. Typu eitt (insulinh4d) sykursyki? Ja Nei Eg veit ekki
d. Typu tvé (insulin6had) sykursyki? Ja Nei Eg veit ekki
e. Heilabldofall eda slag? Ja Nei Eg veit ekki
f. Hjartaafall? Ja Nei Eg veit ekki
g. Kransazdasjukdom? Ja Nei Eg veit ekki
h. Hjartabilun? Ja Nei Eg veit ekki
i. Adra hjarta- eda sedasjukdoma? Ja Nei Eg veit ekki

19. Ef bt svaradir “ja” vid spurningar e, f, g, eda h, atti atburdurinn sér stad fyrir 55 ara aldur?
Ja Nei Eg veit ekki

20. Ef pt svaradir “ja” vio spurningu e, veistu hvernig heilablédfall atti sér stad?
Heilablaeding Heiladrep Eg veit ekki

Vinsamlegast svarid pessum spurningum um liffraedilegan afa pinn i foduraett:

21.Hvad er afi pinn gamall? Eg veit ekki Latinn
22. Hefur afi pinn verio greindur med eftirfarandi sjukdéma:

Haprysting eda har bl6dprystingur? Ja Nei Eg veit ekki
b. Hatt kélesterél? J4 Nei Eg veit ekki
c. Typu eitt (insulinh4d) sykursyki? Ja Nei Eg veit ekki
d. Typu tvé (insulin6had) sykursyki? Ja Nei Eg veit ekki
e. Heilabldofall eda slag? Ja Nei Eg veit ekki
f. Hjartaafall? Ja Nei Eg veit ekki
g. Kranszdasjukdom? Ja Nei Eg veit ekki
h. Hjartabilun? Ja Nei Eg veit ekki
i. Adra hjarta- eda sedasjukdoma? Ja Nei Eg veit ekki
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23. Ef pti svaradir “ja” vio spurningar e, f, g, eda h, atti atburdurinn sér stad fyrir 55 ara aldur?
Ja Nei Eg veit ekki

24. Ef pt svaradir “ja” vio spurningu e, veistu hvernig heilablédfall atti sér stad?
Heilablaeding Heiladrep Eg veit ekki
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Appendix B
Heilsutengdar Spurningar
1. Aldur: ___
2. Hefur pu einhvern timan verid greind/greindur med eftirfarandi sjukdéma:
Hjartasjukdéma Haprysting (of haan blédprysting Heilabléofall
Hatt kélesterdl Hjartslattartruflanir Sykursyki

3. Vinsamlegast skraid oll lyf sem pu ert ad taka, baedi lyfsedlisskyld og ekki. Vertu
viss um ad taka fram 61l lyf sem pu hefur tekid 4 seinustu 48 klukkutimum, b6 svo
ad pad er lyf sem pu tekur ekki vanalega (t.d. syklalyf eda verkjatoflur).

4. Klukkan hvao fékkstu seinast a0 borda?
a. Hvad bordadir pu?

5. Drekkur b drykki meo koffin? [1Ja [INei
a. Efpu svaradir ja, hvenar fékkstu seinast drykk med koffini? Klukkan:

b. Hversu marga drykki med koffini hefur pt fengio i dag?
6. Reykir pu sigarettur? [1Ja ] Nei

a. Efpu svaradir ja, hvener reyktirdu seinast? Klukkan:
b. Hversu margar sigarettur hefur pu reykt i dag?
c. Hversu margar sigarettur 4 dag reykir pu venjulega?

7. Hvenzr stundadir pu seinast likamsrakt? b.e.a.s. hreyfing sem hakkadi hjartslattinn
hja pér i 30 minutur eda lengur.

Dagsetning: Minutur:

Tegund hreyfingar:
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Appendix C

Dagsetning: Rannséknarnumer:

DS'4 spurningalisti

Hér ad nedan eru nokkrar fullyrdingar sem folk notar stundum til ad lysa sjalfu sér. Vio hverja
fullyrdingu skaltu setja hring utan um pa télu sem a best a vid pig. Pad eru engin rétt eda rong
svor, pa0 eina sem skiptir mali er pin eigin skodun.

0 =rANGT 1=FREKARRANGT 2 = HVORUGT 3 =FREKARRETT 4 = RETT

1. Egaaudvelt med ad na sambandi vid folk sem ég hitti...... 0 1 2 3 4
2. Eg geri oft mikid Gr smavagilegum hlutum.........ccceeeee. 0 1 2 3 4
3. Eg spjalla oft vid GKUNNUZA .....eeevveeeessssmssssseesseeeesssssssssees 0 1 2 3 4
4. Eg er oft vansael /VanSzell .....eeeerssssmssssssssssesssss 0 1 2 3 4
5. Eg er oft Pirrud/PirradUur . eeeeeeseeessssssssssssssssssseessssss 0 1 2 3 4
6. Mér finnst ég oft vera pvingud/pvingadur i

samskiptum vid annao folK.......menreneeneenserseensesneens 0 1 2 3 4
7. Eger almennt svartsyn/SvartSynn ... 0 1 2 3 4
8. Eg 4 erfitt med ad hefja samraedur vid annad folk ............. 0 1 2 3 4
9. Eg er oft { SIeemu SKaPi.....wummmsseseeesseesssssssssssssssssseeessns 0 1 2 3 4
10. Eg er I0KUD PerSONa..cmmsmummssssesessesesssssssmsssssssssseessssssssssess 0 1 2 3 4
11. Eg vil helst halda félki { dkvedinni fjarleegd. ... 0 1 2 3 4
12. Eg hef oft ahyggjur af einhverju.. . wmreeeeeeeeeesssssnnses 0 1 2 3 4
13. Eg er oft mjog nidurdregin/nidurdreginm.......enn. 0 1 2 3 4
14.  félagsskap veit ég ekki um hvad ég 4 ad tala........oo.... 0 1 2 3 4

Lista pennan ma eigi afrita med neinum heetti, 4n skriflegs leyfis.
Distress Scale DS14 (Denollet, 2005). ©H.D.Karlsson 2007.
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Appendix D

e
REYKJAVIK UNIVERSITY

HASKOLINN I REYKJAVIK

Lifeolisleg viobrogo streitu hja nemendum meo fjolskyldusogu af heilabloofalli.

bér er bodid ad taka patt i rannsokn. Adur en pii akvedur ad taka patt, er mikilvagt ad pu
attir pig 4 hver astaeda rannsoknarinnar er og hvad i henna fellst. Petta upplysingablad segir
pér allt um tilgang rannsoknarinnar, ahattu og dvinning. Ef pu dkvedur ad taka patt verdur
pt bedinn um ad skrifa undir upplyst sampykki. Ef pad er eitthvad sem er 6ljost, pa er pér
velkomid ad hafa samband. Taktu pér eins mikinn tima og pu vilt til pess ad lesa yfir pessar
upplysingar. bu @ttir adeins ad sampykkja patttoku i pessari rannsokn pegar pu veist ad pu
skilur hvers er @tlast af pér og pegar pti hefur haft neegan tima til ad akveda pig.

Tilgangur rannsoknarinnar
Tilgangur rannsoknarinnar er ad kanna lifedlisleg vidobrogd nemenda med fjolskyldusdgu af
heilabléofalli. Pér dsamt u.p.b. 60 63rum er bodid ad taka patt i rannsdkninni.

Hvad felur patttakan i sér?

Rannsoknin felur i sér ad pu meetir 4 tilraunarstofu okkar. Vid pig verdur tengt taeki sem
melir hjartslatt, blodprysting og fleira. Logd verda fyrir pig tvo, stutt verkefni. Rannsoknin
tekur ca. 60 minttur.

barf ég a0 taka patt?

bad er alfarid undir pér komid ad dkveda hvort pu viljir taka patt. Ef pu akvedur ad taka
patt, verdur pt bedin(n) um ad skrifa undir upplyst sampykki. Ef pti dkvedur ad taka patt er
pér frjals ad haetta patttoku hveneer sem, an pess ad gefa upp astedu fyrir pvi. St dkvordun
ad hetta & medan rannsokninni stendur eda ef pu dkvedur ad taka ekki patt, mun ekki hafa
neinar afleidingar i for med sér.

Hvad felur pad i sér fyrir mig ef ég tek patt?

bad sem felst 1 patttoku pinni er ad meeta i eitt skipti 4 tilraunarstofu sem stadsett er i
Haskolanum i Reykjavik. Maliteki sem meelir hjartslatt, blodprysting og fleira verdur tengt
vid pig. Logd veroda fyrir pig tvenns konar verkefni sem pti verdur bedin/n um ad leysa eftir
bestu getu. bu verdur einnig bedinn um ad svara spurningalistum. A0 pvi loknu er patttoku
pinni i rannsokn passari lokid.

Hvad mun patttaka min standa lengi yfir?
Rannsoknin tekur um pad bil 60 minttur.
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Hvaoda avinningur felst i patttoku minni?

bad er i raun su upplifun ad fa ad taka patt i alvoru rannsokn. Visindin 60last dvinning par
sem vid leerum meira um lifedlisleg vidbrogd vid streitu en enginn beinn avinningur er fyrir
patttakanda rannsoknarinnar.

Hverjir eru mogulegir kostir og okostir vid patttoku mina i rannsokninni?
bao felst engin dhetta i patttokunni. Ef svo kemur upp ad pa upplifir Opeegindi pa er pér
velkomid ad hetta patttoku hvenzer sem er.

Hvao gerist i lok rannsoknarinnar?

begar allir patttakendur hafa verid rannsakadir (sem atti ad vera eftir 2 manudum fra
patttoku pinni), munt pt fa yfirlit yfir helstu nidurstddur, ef pu dskar eftir pvi. Par munu
helstu nidurstodur koma fram.

Hvad gerist ef ég skipti um skodun 4 medan 4 rannsokninni stendur?
bér er frjalst ad skipta um skodun hvenar sem er, 4n afleidinga.

Vid hvern hef ég samband ef ég hef frekari spurningar?
Ef b hefur frekari spurningar er pér velkomid ad hafa samband vid Fjo6lu Huld
Sigurdardottur 1 tolvuposti: flolahs11@gmail.com. Einnig er haegt ad hafa samband vid

abyrgdarmann rannsoknarinnar sem er Jack James 1 tolvupost jack@ru.is. Ef pt hefur
einhverjar ahyggjur vardandi pessa rannsokn og vilt hafa samband vid einhvern i triinadi,
getur pu haft samband vid: Salfraedideild Haskolans i Reykjavik.
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R ad
REYKJAVIK UNIVERSITY

HASKOLINN i REYKJAVIK

Upplyst sampykki

Heiti verkefnis: Lifedlisleg viobrogo streitu hja nemendum med fjolskyldusogu af
heilabléofalli.

Nafn rannsakanda: Fjola Huld Sigurdardottir og Mardis Sara Karlsdottir

Vinsamlegast merktu vid

1. Eg stadfesti ad ég hafi lesid upplysingabladid fyrir eftirfarandi

rannsokn og ad ég hafi haft teekifeeri til pess ad spyrja spurning.

2. Egstadfesti ad ég hef skilid paer upplysingarnar sem hafa verid
gefnar og hef haft neegan tima til pess ad thuga upplysingarnar.

3. Egskil ad patttaka min er valfrjals og ad mér er frjalst ad heetta
a hverri stundu, an pess ad tilgreina asteedu, og an pess ad
lagaleg réttindi min verdi fyrir ahrifum.

4. Egsampykki ad taka patt i ofangreindri rannsékn.

Nafn patttakanda Dagsetning Undirskrift

Rannsakanadi Dagsetning Undirskrift
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Appendix E
)/
REYKJAVIK UNIVERSITY
HASKOLINN | REYKJAVIK
Samantekt ranns6knar
Heiti rannséknar: Lifedlisleg viobrogo vid streitu hja ungu félki med Typu D
personuleika og fjolskyldus6gu um heilabloofall.

Fjola Huld Sigurdardottir
Rannsakandi:
Leidbeinendur: Jack E. James

Mardis S. Karlsdottir

Markmid rannsoknar:

Markmid rannsdknarinnar var ad skoda ahrif Typu D personuleika & lifedlisleg vidbrogo vid
streitu en rannsOknir hafa synt ad peir einstaklingar sem hafa Typu D personuleika syni oftast
minni viobrégd. Einnig var skodad hvort patttakendur med fjolskyldusogu af heilablodfalli syni
sterkari sympatisk og parasympatisk vidbrogd i streitutengdum adstedum heldur en peir sem
ekki hafa fjolskyldusogu um heilablodfall. Samvirkni & milli fj6lskyldus6gu um heilablodfall
og Typu D persénuleika voru einnig skodud.

Nidurstoour:

Nidurstodur rannsdknarinnar leiddu 1 [jos ad Typu D personuleiki orsakadi aukin TPR vidbrogd
en hafdi ekki onnur ahrif 4 lifedlisleg vidbrogd. Fjolskyldusaga um heilablodfall hafoi ekki
ahrif 4 lifedlisleg vidbrogo patttakenda.begar samvirkni & milli fjolskyldusdgu og Typu D
personuleik var skodud var Typu D skipt i undirpaettina neikvaed ahrif (NA) og félagslega
hoémlun, en hvoru tveggja er hluti af greiningu Typu D. I 1j6s kom samvirkniahrif
fjolskyldusogu og NA 4 SBP, CO and TPR.

Undirskrift

Rannsakandi: | Fjola Huld Sigurdardottir Leiobeinandi: | Jack E. James

Takk fyrir. Patttaka pin i verkefninu var mikils metin. Ef pt hefur einhverjar athugasemdir vardandi
verkefnid ekki hika vid ad hafa samband vid Salfreedideild Haskolans 1 Reykjavik



