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ABSTRACT

Previous studies emphasizing that psychological interventions and pharmacological
medications may have a small effect on depressive symptoms in coronary artery patients,
and no beneficial effects on reduction of inflammatory markers and mortality rates. Recently
there is increasing interest in whether positive psychological states have predictive power
over and above depressive symptoms for cardiovascular disease and all-cause mortality.
The present study has intended to test and compare the correlation of plasma high sensitivity
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the correlations of cortisol awakening response’s flexibility with happiness, hope and
depression were marginally significant. It is possible that directly building the positive
psychological states may counteract negative symptoms and may also buffer against their
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negative biological outcomes.

Introduction

Converging evidence suggests that the increased mortality
related to depressive symptoms in patients with coronary artery
disease (CAD) may be induced by biological mechanisms that
might link these two conditions to each other [1]. Abnormalities
in the hypothalamic-pituitary-adrenal (HPA) axis [2] and
increased inflammation [3] are two of the most consistent
findings in depression. The HPA abnormalities found in major
depression (MD), extensively studied include increased
secretion and reactivity of cortisol [4] elevated basal
cerebrospinal fluid corticotropin-releasing hormone (CRH)
levels [5] and increased size as well as activity of the pituitary
and adrenal glands [6]. Most studies on morning salivary
cortisol have also demonstrated an increased awakening
response in depressed subjects [7] and in subjects with
subclinical depressive symptoms [8].

Similarly, previous findings suggest that C-reactive protein
(CRP) as the most studied inflammatory marker [9] should be
positively associated with the incidence and severity of
depression in patients with coronary artery disease [10]. CRP is
synthesized in the liver as an integral part of acute phase
response in association with inflammation, tissue necrosis and
cell injury[11]. Plasma CRP levels would then reflect the
severity of atherosclerosis and may be useful in predicting
cardiovascular events and mortality in patients with coronary
heart disease [12].

At the same time recent studies have been suggested that
positive psychological states such as happiness, positive
emotions and optimism are associated with healthy HPA axis
functioning and reduced inflammation. For instance a number of
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studies have shown that cortisol tends to be lower when people
have greater positive affect [13]. Steptoe and Wardle (2005)
found that greater happiness is associated with lower salivary
cortisol both on working and nonworking days and persisted in a
repeated assessment of the same individuals after 3 years [14].
Associations between lower cortisol and positive affect have
also been reported in a community sample in the USA [15], and
in a sample of Hong Kong Chinese [16]. Ryff et al. (2004)
found that women with higher levels of positive well-being have
lower levels of cortisol early in the day, and this level is
maintained over the rest of the day [17].

Similarly, Brouwers et al. (2013) indicated that positive
affect is associated with reduced inflammation in patients with
heart failure [18]. Importantly, the relation of positive
psychological states with physiological pathways occurs in
addition to the effects of negative feelings and depression,
suggesting that positive psychological states may have
distinctive biological correlates that can benefit health [19].

While treatment of depression in CAD patients has not
resulted in reduction of inflammation and mortality rates, since
positive psychology is a new movement, comparative studies
have not developed in this setting. The present study has
intended to test and compare the correlation of plasma high
sensitivity C-reactive protein (hs-CRP) and cortisol awakening
response (CAR)’s flexibility with positive psychological states
and depression in coronary artery patients.

Materials and Methods
Procedures and Participants:

From CAD patients referring to the Iran Zamin cardiac
rehabilitation center and Sina cardiovascular hospital in Isfahan
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city, 313 patients who had received coronary artery bypass
surgery (CABG) or percutaneous coronary intervention (PCI)
were called randomly and invited to the study. Inclusion criteria
included being documented CAD patient and receiving CABG
or PCI. Exclusion criteria were as follows: (a) medical condition
limiting ability to participate in the study and (b) unwillingness
to participate in all stages of study. Fifty four patients who had
appropriate criteria participated in the study.

Instruments and Data collection

Psychological measures:
Oxford Happiness Inventory

The Oxford Happiness Inventory is a 29-item multiple
choice instrument. The highest score that a subject can get on
the scale is 87, and the lowest score is zero. [20]

Beck Depression Inventory

The long form of Beck Depression Inventory (BDI-II)
contains 21 items. The range of scores is between 0 and 63. This
inventory is comprised of affective, cognitive and somatic
subscales. [21]

Satisfaction With Life Scale (SWLS)

The SWLS is a short 5-item scale which measures global
cognitive judgment of satisfaction with life. This scale designed
by Diener and his colleagues (1985) [22].

Dispositional Hope Scale

This scale is consisted of 12 items: four are distracters, four
tap agency for goals and four tap pathways thinking in regard to
goals. Scores can range from a low of 8 to a high of 64 points
[23].

Biological markers in data collection:

hs-CRP

To assess CHD risk, CRP must be measured by high
sensitivity methods (hs-CRP) that are capable of reliably
measuring concentrations within the healthy reference interval
[24]. Participants were instructed to fast and to avoid caffeine
for 12 hours prior to blood sampling. Serum aliquots were
frozen at —70°C until the time of assay. The hs-CRP was
measured with nephelometric assay for quantitative
determination of low levels of C-reactive protein (Bionik
Diagnostic system kit, Iran) with Mininephnephelometer (UK).

Cortisol Awakening Response

Participants were instructed to start sampling immediately
at awakening (0), 15 and 45 min after awakening in the
morning. Saliva sampling took place at home on two different
days (workday and the day of rest). For retired participants or
housewives the less busy days of the week was considered as a
day of rest and the busiest day of the week was considered as
working days. Cortisol was assayed with the enzyme-linked
immunosorbent assay (ELISA) kits (DiaMetra, Italy) and
Awareness analyzer (Awareness Technology, USA). Six cortisol
parameters were computed for each participant on each
assessment stage of the study. The area under the curve (AUC)
with respect to ground (CARy) and the area under the curve with
respect to the increase (CAR;) [25] for workday and day of rest,
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and difference between the workdays and day of rest CARs
(ACAR) for CARq and CAR; were calculated [26].

Statistical Analysis

The correlations of psychological variables with plasma
levels of hs-CRP and CARs were examined through Pearson
Correlations. The data were analyzed using SPSS for Windows
software (version 18.0).

Results:
Demographic and medical characteristics of groups are

Table 1. Demographic and medical characteristics of

patients
Characteristics Values
Number of subjects 54
Male (%) 39 (72.2%)
Age(xSD) 55.8 (+8.4)
Maximum 76
Minimum 31
Married (%) 47 (87%)
Employment (%) 23 (42.6%)
Mean of education (years) (xSD) 10.5(x1.7)
Economic status (%):
High 9.3
Good 13.1
Average 70.2
Weak 7.4
Time since diagnosis(year) (xSD) 3.7 (x3.9)
Type of medical intervention (N / %):
Balloon angioplasty 18 (33.3%)
Stents 7 (13%)
CABG 18 (33.3%)
Multiple interventions 11 (20.4%)
. o

g?aﬂ’l)gtré)sldltles (N /%): 11 (20.4%)
Hypertension 21 (38.9%)

yperk 14 (25.9%)
Arthritis

7 (13%)

Back problems 5 (9.3%)
Others 270

depicted in table 1.
The correlations among the psychological variables and hs-CRP

We performed bivariate correlation test among
psychological factors and hs-CRP levels in CAD patients.
Results of this correlation test have come in table 2.

Results for CARs

Results of the test for correlations among the psychological
variables and cortisol parameters (CARs) are depicted in table 3.
These results also reveal that CAR flexibility is a better
indicator of psychological state than CAR magnitude.



The cardiac mortality relative risk in cardiac patients
increased to 3.8 for those who were clinically depressed [27]
and it has been suggested that abnormalities in the
hypothalamic-pituitary-adrenal axis and inflammation are
physiological missing links between coronary artery disease
(CAD), depression and increased risk of mortality in this
population. However, the field suffers from a lack of well-
designed clinical interventions and treatment of depression in
heart disease patients has not resulted in improved cardiac
outcomes [28]. Recently there is increasing interest in whether
positive psychological constructs have predictive power over
and above depressive symptoms for cardiovascular disease
(CVD) and all-cause mortality.

The results of this study show that the correlations among
hs-CRP and psychological states only for life satisfaction and
subscale of hope "pathways in regard to goals" are significant.
Moreover the correlations among ACARy and positive
psychological states, happiness and hope, were also marginally
significant. These results are in line with an increasing body of
evidence showing that positive affect is associated with superior
cardiovascular outcomes. These beneficial effects including
reduced risk for CHD [29], lower heart rate and blood pressure
[30], lower salivary cortisol, lower cardiac mortality, superior
cardiovascular outcomes( [13], fewer readmissions and
increased survival following cardiac surgery [31].

The findings of present study are also consistent with
previous studies confirming the beneficial effects of positive
psychological states on the immune system and inflammatory
markers [18, 30] and independency of these effects from
negative affects including depressive symptoms [32]. The
present study has shown that focusing on the enhancement of
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Table 2. Result of the test for correlations among the psychological variables and hs-CRP
§ _ g Life Agency | Pathways Depression Depression Depression
= § i Happiness | Depression satisfaction Hope for in regard affective cognitive somatic
Z x g goals to goals symptoms symptoms symptoms
r -0.072 0.130 -0.323" -0.259 | -0.165 -0.302" 0.066 0.163 0.112
hs-CRP
sig 0.604 0.350 0.017 0.059 0.232 0.026 0.634 0.238 0.418
Note:* significant at the level of p<0.05
Table 3. Results of the test for correlation among the psychological variables and cortisol parameters (CARS)
Variables index | CAR rest CAR, work CAR,; rest CAR; work A CARy A CAR,;
r -0.04 0.109 0.04 0.157 0.200 0.117
Happiness
p 0.39 0.22 0.39 0.13 0.07 0.20
r -0.036 -0.170 0.027 -0.12 -0.211 -0.149
Depression
p 0.40 0.11 0.42 0.19 0.06 0.14
r 0.214 0.187 -0.005 0.059 0.056 0.064
Life satisfaction
p 0.06 0.09 0.49 0.34 0.34 0.32
r 0.109 0.210 0.099 0.147 0.195 0.045
Hope
p 0.22 0.06 0.24 0.15 0.07 0.373
Discussion: positive psychological states may lead to more promising results

than simply emphasizing on the treatment of depression. This is
done while the previous studies emphasizing that psychological
interventions and pharmacological medications with SSRIs may
have no beneficial effects on cardiac outcomes or reduction of
inflammatory markers, cardiac events and mortality rates [33].

Results of current study indicated that the hope as one of the
most important positive psychological states was linked with
reduced hs-CRP and increased CAR’s flexibility. "The science
of optimism and hope" has found that whether or not we have
hope depends on two dimensions of optimism taken together.
Finding permanent and universal causes of good events along
with temporary and specific causes for misfortune is the art of
hope; while acting contrary is the practice of despair [34]. In fact
when someone has succeeded to boost his hope, this means that
he has cultivated the optimism and all of its dimensions.
However, the changes in both optimism and positive affect
across time were associated with changes in immune responses
[35].

As well as optimism has significantly linked to healthy
autonomic function [36], reduced inflammation [37] lower
incidence of CHD and cardiac mortality [38], fewer
readmissions and increased survival following cardiac surgery
[39]. Moreover Optimism and hope cause better resistance to
depression [34].

These observations raise the hypothesis that the increase in
positive psychological states, particularly hope, satisfaction with
life and happiness may exert positive impacts on risk biomarkers
in CAD patients. This study has suggestions for patients and
therapists to test many and various techniques according to
positive psychology for this vulnerable and important population
with high rates of readmission and mortality. In fact it is
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possible that directly building these positive states may
counteract negative symptoms and may also buffer against their
negative biological consequences.

Limitations:

There were some limitations in the current study that should
be considered. There were patients who, following the CABG,
were not willing to participate in the HTPs, which resulted in a
small sample size. Potential researchers working with CAD
patients should be aware of some challenges in applying group
training for this specific population. The application of the same
HTPs requires greater resources than other situations.

Source of Support:

This study was supported by Center of Excellence for
Psychology of Spirituality and Happiness, The University of
Isfahan, Isfahan, Iran.

Acknowledgment:

The authors would like to thank Iran Zamin cardiac
rehabilitation Center and Sina cardiovascular hospital for their
companion in this study. We are grateful to Farnaz Anari, Dr.
Javad Alizadeh, Dr. Masoud Fesharaki, Saeedeh Hashemi and
Shima Bateni, for their assistance in this study, and to Dr.
Houshang Talebi and saeed hayati from the University of
Isfahan and Dr. Mohammad Reza Merasi from the Isfahan
University of Medical Sciences for their statistical consultation.

References:

[1] Lett HS, Blumenthal JA, Babyak MA, Sherwood A,
Strauman T, Robins C, Newman MF. Depression as a risk
factor for coronary artery disease: evidence, mechanisms, and
treatment. Psychosom. Med 2004; May-Jun; 66(3):305-15.

[2] Pariante CM, Lightman SL. The HPA axis in major
depression: classical theories and new developments. Trends
Neurosci 2008; 31(9):464-8.

[3] CelanoCh M, Huffman J C. Depression and Cardiac Disease:
A Review. Cardiol Rev 2011, 19: 130-142.

[4] Bhagwagar Z, Hafizi S, and Cowen P J. “Increase in
concentration of waking salivary cortisol in recovered patients
with depression,” American Journal of Psychiatry 2003, 160,
10, pp. 1890-1891.

[5] Nemeroff CB, Widerlov E, Bissette G, Walleus H, Karlsson
I, Eklund K, Kilts CD, Loosen PT, Vale W. Elevated
concentrations of CSF corticotropin-releasing factor-like
immunoreactivity in depressed patients. Science 1984.
226:1342-4.

[6] Nemeroff, C. B., Krishnan, K. R., Reed, D., et al. Adrenal
gland enlargement in major depression. A computed
tomographic study.Archives of General Psychiatry 1992, 49,
384 -387.

[7] Bhagwagar Z, Hafizi S, Cowen P. Increased salivary cortisol
after waking in depression. Psychopharmacology 2005:1-4.

[8] Mangold D, Marino E, Javors M. The cortisol awakening
response predict subclinical depressive symptomatology in
Mexican American adults. Journal of Psychiatric Research
2011, doi: 10.1016, 1-8.

[9] Silva D, de Lacerdab A P. High-sensitivity C-reactive
protein as a biomarker of risk in coronary artery disease, Rev
Port Cardiol 2012, 31(11):733-745.

[10] Zunszain P A, Anacker C, Cattaneo A, Carvalho L A,
Pariante C M. Glucocorticoids, cytokines and brain
abnormalities in depression. ProgNeuropsychopharmacolBiol
Psychiatry 2011, 35, 722-729.

Nikrahan Gholam Reza et al./ Elixir Psychology 68 (2014) 22067-22071

[11] Gabay C, Kushner 1. Acute-phase proteins and other
systemic responses to inflammation. N Engl J Med
1999;340:448 —54.

[12] Kaptoge S, Di Angelantonio E, Lowe G, Pepys M B,
Thompson S G, Collins R, Danesh J. “C-reactive protein
concentration and risk of coronary heart disease, stroke, and
mortality: an individual participant meta-analysis.” Lancet
2010, 375, 9709, 132-140.

[13] Steptoe A, O’Donnell K, Badrick E, Kumari M, Marmot M.
Neuroendocrine and inflammatory factors associated with
positive affect in healthy men and women: the Whitehall |1
study. Am J Epidemiol2008; 167, 96—102.

[14] Steptoe A, Wardle J. Positive affect and biological function
in everyday life. Neurobiology of Aging 2005, 26S, S108 -
S112.

[15] Smyth J, Ockenfels MC, Porter L, Kirschbaum C,
Hellhammer DH, Stone AA. Stressors and mood measured on
a momentary basis are associated with salivary cortisol
secretion. Psychoneuroendocrino 1998; 23 (4), 353-370.

[16] Lai J C, Evans P D, Ng S H, Chong AM, Siu OT, Chan CL,
Ho S M, Ho R T, Chan P, Chan C C. Optimism, positive
affectivity, and salivary cortisol. Br J Health Psychol2005; 10,
467-484.

[17] Ryff C D, Singer B H, Dienberg Love G. Positive health:
Connecting  well-being  with  biology.  Philosophical
transactions of the Royal Society of London. Series B,
Biological sciences 2004, 359 :1383-1394.

[18] Brouwers C, Mommersteeg PM, Nyklicek I, Pelle AJ,
Westerhuis BL, Szab6 BM, Denollet J. Positive affect
dimensions and their association with inflammatory
biomarkers in patients with chronic heart failure.BiolPsychol
2013; Feb; 92(2):220-6.

[19] Chida Y, Steptoe A. Positive psychological well-being and
mortality: a quantitative review of prospective observational
studies. Psychosom. Med 2008; 70 (7), 741-756.

[20] Argyle M, Martin M, Crossland J. Happiness as a function
of personality and social encounters. In J. P. Forgas and J. M.
Innes (Eds), Recent advances in social psychology: An
International perspective. North Holland: Elsevier. pp 189-
203, 1989.

[21] Beck A T, Steer R A, Brown G K. BDI-II, Beck
Depression Inventory: Manual (2nd ed.). Boston: Harcourt
Brace, 1996.

[22] Diener E, Emmons R A, Larsen R J, Griffin S. The
Satisfaction with Life Scale.J Pers Assess 1985; 49, 71-75.

[23] Snyder C R, Harris C, Anderson J R, Holleran S A, Irving
L M, Sigmon S T, Yoshinobu L, Gibb J, Langelle C, and
Harney P. The Will and the Ways: Development and
Validation of an Individual-Differences Measure of Hope. J
PersSocPsychol 1991; 60 (4), 570-585.

[24] Rifai N, Ridker PM. High Sensitivity C-Reactive Protein: A
novel and promising marker of coronary heart disease.
Clinical Chemist 2001; 47: 403-411.

[25] Pruessner J C Kirschbaum C Meinlschmid G, Hellhammer
DH. Two formulas for computation of the area under the curve
represent measures of total hormone concentration versus time
dependent change. Psychoneuroendocrino 2003; 28:916 —31.

[26] Mikolajczak M, Quoidbach J, Vanootighem V, Lambert F,
Lahaye M, Fille” C, Timary P. Cortisol awakening response
(CAR)’s flexibility leads to larger and more consistent
associations with psychological factors than CAR magnitude.
Psychoneuroendocrino 2010; 35, 752—757.


http://www.ncbi.nlm.nih.gov/pubmed?term=Lett%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=15184688
http://www.ncbi.nlm.nih.gov/pubmed?term=Blumenthal%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=15184688
http://www.ncbi.nlm.nih.gov/pubmed?term=Babyak%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=15184688
http://www.ncbi.nlm.nih.gov/pubmed?term=Sherwood%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15184688
http://www.ncbi.nlm.nih.gov/pubmed?term=Strauman%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15184688
http://www.ncbi.nlm.nih.gov/pubmed?term=Robins%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15184688
http://www.ncbi.nlm.nih.gov/pubmed?term=Newman%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=15184688
http://www.ncbi.nlm.nih.gov/pubmed?term=Brouwers%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23085133
http://www.ncbi.nlm.nih.gov/pubmed?term=Mommersteeg%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=23085133
http://www.ncbi.nlm.nih.gov/pubmed?term=Nykl%C3%AD%C4%8Dek%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23085133
http://www.ncbi.nlm.nih.gov/pubmed?term=Pelle%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=23085133
http://www.ncbi.nlm.nih.gov/pubmed?term=Westerhuis%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=23085133
http://www.ncbi.nlm.nih.gov/pubmed?term=Szab%C3%B3%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=23085133
http://www.ncbi.nlm.nih.gov/pubmed?term=Denollet%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23085133
http://www.ncbi.nlm.nih.gov/pubmed/23085133
https://www.psych.uiuc.edu/reprints/index.php?page=request_article&site_id=24&article_id=453
https://www.psych.uiuc.edu/reprints/index.php?page=request_article&site_id=24&article_id=453

22071

[27] Penninx BW, Beekman AT, Honig A. Depression and
cardiac mortality: results from a community based longitudinal
study. Arch Gen Psychiatry.2001; 58:221-7.

[28] Goldston K, Baillie AJ. Depression and coronary heart
disease: a review of the epidemiological evidence, explanatory
mechanisms and management approaches. ClinPsychol Rev
2008. 28: 288-306.

[29] Kubzansky LD, Thurston RC. Emotional vitality and
incident coronary heart disease: benefits of healthy
psychological functioning. Arch Gen Psychiatry 2007; 64 (12),
1393-1401.

[30] Dockray S, Steptoe A. Positive affect and psychobiological
processes. NeurosciBiobehav Rev 2010; 10.1016 ,P 7.

[31] Konstam V, Salem D, Pouleur H, et al. Baseline quality of
life as a predictor of mortality and hospitalization in 5,025
patients  with  congestive  heart  failure.  SOLVD
Investigations.Studies of Left Ventricular Dysfunction
Investigators.Am Cardiol 1996;78:890-5.

[32] Diener Ed, Chan M Y. Happy People Live Longer:
Subjective Well-Being Contributes to Health and Longevity,
ApplPsychol Health Well Being 2011; 3 (1), 1-43.

[33] Baumeister H, Hutter N, Bengel J. Psychological and
pharmacological interventions for depression in patients with

Nikrahan Gholam Reza et al./ Elixir Psychology 68 (2014) 22067-22071

coronary artery disease. Cochrane Database Syst. Rev. 2011;
Sep 7;(9).

[34] Seligman M E P. Authentic Happiness: Using the New
Positive Psychology to Realize Your Potential for Lasting
Fulfillment. New York: Free Press, 2002.

[35] Segerstrom S C, Sephton S E. Optimistic expectancies and
cell-mediated immunity: The role of positive affect.
Psychological Science 2010, 21, 448-455.

[36] Oveis C, Cohen AB, Gruber J, et al. Resting respiratory
sinus arrhythmia is associated with tonic positive emotionality.
Emotion 2009, 9:265-70.

[37] Roy B, Diez-Roux AV, Seeman T, et al. Association of
optimism and pessimism with inflammation and hemostasis in
the Multi-Ethnic  Study of Atherosclerosis (MESA).
Psychosomatic Medicine 2010 ;72:134-40.

[38] Rasmussen HN, Scheier MF, GreenhouseJB. Optimism and
physical health: a meta analytic review. Annals of Behavioral
Medicine 2009; 37:239-56.

[39] Chocron S, Etievent JP, Viel JF, et al. Preoperative quality
of life as a predictive factor of 3-year survival after open heart
operations. Annals of Thoracic Surgery 2000, 69:722-7.



