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Psychological disorders after coronary artery
by-pass surgery: a one-year prospective study

Disordini psicologici dopo bypass aorto-cronarico:
studio prospettico ad un anno

Rosa Spezzaferri, Maddalena Modica, Vittorio Racca, Vittorino Ripamonti,
Monica Tavanelli, Gabriella Brambilla, Maurizio Ferratini

ABSTRACT: Psychological disorders after coronary artery
by-pass surgery: a one-year prospective study. R. Spezzaferri,
M. Modica, V. Racca, V. Ripamonti, M. Tavanelli, G. Brambilla,
M. Ferratini.

Background: Coronary artery by-pass surgery (CABG)
isoften followed by anxiety and depression that require ear-
ly identification in order to provide adequate psychological
support. The predictiverole of testsadministered soon after
CABG on long-term psychological outcomes has been only
incompletely explored.

Aim, Design and Methods: Aim of this study was to as-
sess post-oper ative and 12-month persistence of psychologi-
cal disorders by means of the Minnesota Multiphasic Per-
sonality Inventory (MMPI-2) and the depression and state
and trait anxiety scales of the Cognitive Behavioural Assess-
ment (CBA-2.0) in 118 male patients admitted to cardiac re-
habilitation after CABG.

Results: Early after CABG we observed a high preva-
lence of depression (11.8% by MMPI-2 and 12.7% by CBA)

and state anxiety (23.5%). At 1-year the MMPI-2 scale D in-
dicated stable mean score and high scores at entry were pre-
dictive of persistent depression. Conversely the CBA-2.0 scale
QD score significantly decreased (from 3.86+3.19 to
2.91+3.45, p=0.017). Also ST1 state anxiety significantly de-
creased (from 35.17+6.95 to 32.55+6.72, p=0.003) whereas
ST2 trait anxiety was stable. We found no association be-
tween psychometric resultsand ventricular function, number
of graftsor time since diagnosis of coronary artery disease.

Conclusions: State anxiety and depression by CBA sig-
nificantly decreased 1-year after CABG; conversdly trait anx-
iety and depression, investigated by MM PI-2, a mor e specific
per sonality questionnair e, wer e stable. High scoresfor the de-
pression in the scale D of MMPI-2 early after CABG seem to
be predictive of the persistence of the disorder at 1-year.

Keywords: anxiety, coronary artery by-pass surgery,
depression, psychological disorders.

Monaldi Arch Chest Dis 2009; 72: 200-205.

Unita Operativa di Cardiologia Riabilitativa, Centro IRCCS “ Santa Maria Nascente”, Fondazione Don Carlo Gnocchi ONLUS,

Milan, Italy.

Corresponding author: Dott. Vittorio Racca; Fondazione Don Carlo Gnocchi, Istituto S. Maria Nascente; Via Capecelatro 66,

1-20148 Milano MI, Italia; E-mail address: vracca@dongnocchi.it

I ntroduction

Depression and anxiety have both been recogni-
sed as independent risk factors for the development
of coronary artery disease (CAD) [1-5], and psycho-
logically distressed subjects affected by CAD havea
poorer quality of life, and higher morbidity and mor-
tality rates[6-8].

Coronary artery by-pass surgery (CABG) is a
major stressful event that is often followed by
anxiety and depression [9-11]. Early identification
of such post-CABG disorders is important in order
to provide adequate treatment and improve psycho-
logical assistance and clinical outcomes[12-15] and
many validated questionnaires have been used to
explore psychological disorders in this setting. The
evaluation of psychological profiles after a trauma-
tic event such as cardiac surgery is complicated by
the overlap of physical and psychological symp-
toms, and patients' frailty [16-23].

Type A behaviour has been established in the
past, since 1981, as a possible risk factor of CAD in

industrialized countries [24]; further research has
produced both contrary and inconsistent findings re-
garding this association [25]; the relation of beha
vioural and psychosocial factors to the morbidity
and mortality of coronary heart disease (CHD) is
still debated.

Gender differences in the incidence of depres-
sion and anxiety should be addressed as possible
confounding factors [26]. Therole of the tests admi-
nistered soon after CABG as predictors of long-term
psychological outcomes has been only incompletely
explored [10-15].

Aim of this study was to investigate with exhau-
stive questionnaires 1-year psychological outcomes
in a homogeneous population of 118 male Caucasian
patients who had undergone CABG, and to assess the
value of early postoperative tests in predicting them.

M ethods

All recruited patients had been consecutively ad-
mitted to our Rehabilitation Unit for a 20-day period
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of cardiac rehabilitation. Exclusion criteria were a
history of psychological-psychiatric disturbances,
and the presence of factors preventing the comple-
tion of the questionnaires, such as inadequate com-
mand of the Italian language, cognitive impairment
and visual deficits. Furthermore we elected to enrol
only male patients, in view of the different gender-
related incidencein psychological disturbances after
CABG. None of the subjects was on psychoactive
drugs at the time of enrolment, and all of them gave
their informed consent. Patients' educational level
was classified as primary, middle or high school, or
university. A clinical check-up was performed after
1 year. Our Institutional Review Board approved the
study.

Psychometric and cardiac evaluations were
performed early in the postoperative period, (10 + 2
days) and repeated after one year.

Cardiac evaluation at baseline and at the end of
the follow-up period included demographic charac-
teristics, New York Heart Association (NYHA)
functional class, left ventricular gection fraction
(LVEF) as determined by color Doppler ultrasono-
graphy, history and duration of CAD (more or less
than 12 months), number of coronary by-pass grafts,
clinical events, and pharmacological regimen.

Psychological evaluation has been performed
using the complete version of the Minnesota Mul-
tiphasic Personality Inventory-2 (MMPI-2) and the
Cognitive Behavioural Assessment (CBA-2.0), both
trandated in Italian language. The MMPI-2 isavali-
dated instrument for assessment of adult psycho-
pathology, widely used by clinicians to assist with
the diagnosis of mental disorders and the selection of
appropriate treatment [17]. The instrument includes
567 true/false items and clinical, content and supple-
mentary scales. A score more than 65 was conside-
red abnormal. Among clinical subscales the scale D
(depression) includes 57 items exploring personality
aspects of depression as excess of sense of duty, hi-
gh persona standards and intrapunitivity. Elevated
scores on this scale may suggest clinical symptoma-
tic depression or an attitude characterized by depres-
sed mood as can be observed in patients after a trau-
matic injury event. For this reason it may result as
one of the least stable trait of personality [18].

The CBA-2.0 is a self-administered psychome-
tric instrument; we used STAI-X1 scale to test state
anxiety, atransitorily emotional status that variesin
intensity depending on the circumstances (cut off
score >39.5). The STAI-X2 scale was used to test
trait anxiety, a more stable personality condition,
characterizing the patient on an ongoing, indepen-
dently by a particular situation (cut off score >43)
and the CBA-QD scale was used to test depression
and evaluates both somatic symptoms, such as sleep
disturbances, loss of appetite, tiredness and fatigue,
and psychological symptoms, such as difficultiesin
concentration (cut off score for depression >7.3).

Statistical analysis

Continuous variables, expressed as mean values
+ standard deviation (SD), were compared by Stu-
dent’s paired or unpaired, where appropriate, t test.
Discrete variables, expressed as absolute or relative

percentages, and dichotomically related samples
were compared by McNemar's test. The univariate
relationships between clinical variables, depression,
state and trait anxiety were evaluated using the chi-
square test. A p value of <0.05 was considered stati-
stically significant.

Data were analysed using SPSS version 13.0
software (SPSS Inc., Chicago, IL, USA).

Results

Clinical characteristics

We report the results for 93 (78.8%) of the 118
enrolled patients with 1-year follow-up data availa-
ble: eight patients refused to continue the study, one
died of complicated pneumonia, sixteen patients we-
re excluded for standard invalidity criteria of MM-
PI-2: “cannot say” scale >30, scale L (lig), F (infre-
quency) >65, K (correction) >65.

Mean age of the completers was 63.5+7.7 years.
In terms of education, 19.3% had only attended pri-
mary school, whereas 24.7% had al so attended midd-
le school, 43.2% high school, and 12.8% university.

Patients were mostly in NYHA functional class
| or 1l (97.8%). Mean LVEF was 54.9+10% at en-
rolment and 56.1+8.9% at the end of the year. Dura-
tion of CAD averaged 64+ 85 months, but 38.7% of
the patients had a less than one year history of di-
sease. Coronary grafts were one in 8.6% of the pa-
tients, two in 22.6%, three in 43%, and four or mo-
re in 25.8%. Details of administered medications at
baseline and at one year (Table 1) document a signi-
ficant improvement in the prescription rate of re-
commended treatments.

Psychometric evaluation

Prevalence of depression and anxiety at baseline
and follow-up are shown in Table 2. Mean values of
scores upon repeated psychometric testing are
shown in Tables 3.

Table 1. - Drugs at baseline and at 1-year. Values are
given as %

baseline 1-year p
Beta-blockers 80.7 84.3 0.494
Aspirin 84.4 97.1 0.007
Ace-inhibitors 46.3 65.7 0.050
Statines 55.0 68.6 0.048

Table 2. - Prevalence of psychopathological syndromes
(percentage of patients above cut-off)

Scales Baseline  Follow-up p
D MMPI-2 12 (11.8%) 16 (15.7%) 0.424
CBA-QD (depression) 13 (12.7%) 6(5.9%) 0.092
ST1 (state anxiety) 24 (235%) 11(10.8%) 0.011

ST2 (trait anxiety) 7 (6.9%) 8(7.8%) 1.0

CBA = Cognitive Behavioural Assessment
MMPI-2= Minnesota Multiphasic Personality Inventory-2
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Table 3. - Mean and standard deviation of CBA-2.0 and MMPI-2 scores

At MMPI-2 twelve patients

(11.8%) scored above cut-off va

Basdline Follow-up lues at baseline. Depression per-
sisted at one year in seven pa
CBA-QD (depression) 3.86x3.19 2.91+3.45 0.017* tients, while nine patients below
ST 1 (state anxiety) 35.17+6.95 32.55+6.72 0.003" cut-off values at baseline deve-
ST2 (trait anxiety) 32174826  3176:824  0.631 g)grgdstgneﬁr Or; &ie; 0”%\?{;11?8-
MMPI-2 Clinical Scales scored onyaveerpage high%r than
HS Hypochondriasis 55.98+11.70  55.41+958 0614 patients in whom depression di-
D Depression 5390:1021  54.10:1006 0gl7  SAppeared a the end of follow-
HY Hysteria 49.3749.10 48.13+8.46 0.115 QEOV%‘L% Yl:qab(lsg'il, p;%ggtir?gs
PD Psychopatic Deviation 45.86+8.84 45.39+8.49 0.567 that high basal values may be
PA Paranoia 46.45+8.02 46.67+8.48 0.804 considered predictors of the out-
PT Psychasthenia 46.45+8.55 45.58+8.65 0.284 come of depression.
SC Schizophrenia 47944916 4658t822 0081 The CBA-2.0 QD scale was
MA Hypomania 44.90+8.46 43.80+8.06 0.139 ;(jgjsggngtvxggeﬂ%?nﬂdog Igt 113
Sl Social Introversion 55.15+8.10 53.48+8.63 0.005* year follow-up, showing a non-
cotr s e
ANX Anxiety 52.28+7.93 50.94+8.93 0.062 ment was confirmed by the si-
FRS Fears 52.95+8.23 52.76+8.85 0.808 gnificant decrement in average
OBS Obsessiveness 50.48+7.02 50.17+7.11 0.613 scores. The proportion of
DEP Depression 49.72+833  5002:965 0663  Subjects who scored above cut-
HEA Health Concerns 5578858  5512¢7.96  0.356 gifén];ﬁrc asrgg‘:; ?Pc))(r'ne%a‘;aﬁrﬁgsfg
BlZ Bizarre Mentation 50.87+8.41 49.40+8.73 0.046" follow-up (Table 2), as well as
ANG Anger 49.77+6.86 49.87+6.93 0.886 the average ST1 scores (Table
CYN Cynism 54.45+9.5 55.30+10.84  0.268 3). Conversely, the percentage of
ASP Antisocial Practices 51.65+9.90  5120:923 0533 patients above threshold for trait
TPA Type A 52.55:8.62 52.86+9.04  0.672 ?eno)l(lets)t/a\tlavlaes It%\lrvcfru ;r?d]; §S|§C(vp5§
L SE Low Self-Esteem 51.54+7.49 51.34+7.70 0.775 with no significant changes at 1.
SOD Social Discomfort 54.82+8.46 53.95+8.69 0.201 year assessment in ST2 (trait
FAM Family Problems 48.04+7.18 48.00+7.93 0.950 anxiety) scores. When the scores
WRT Work Interference 49.89+7.38 4996+7.72 0904  were stratified according to age,
TRT Negative Treatment 5367+838 5334024  opes e didn't observe any relevant
differences compared to the Ita
Supplementary Scales lian sample except for hlgher
PK Post-traumatic stress disorders 48.59+6.96 48.42+7.68 0.716 score of depr.eSSi on in the sub-
OH Hostility 4899+004 4858945 0671 g;?g[ 1?;] patients aged 60-70
A Anxiety 49.00+7.24 49.38+7.66 0.476 y None of the above results
R Repression 5224+1057  51.59+10.26  0.465 was significantly affected by the
PS Post-traumatic stress disorders 49.59+7.08 49.11+7.62 0.354 subjects’ educational level strati-
MDS Marital Distress 4568679  4586+7.3¢  o7go  fied as primary, middle, high

school or university.

Mc Nemar’s test, p<.005

At the MMPI-2 scale score analysis (Table 3),
only social introversion and bizarre mentation scales
showed significant changes versus baseline. Con-
versely, depression score, trauma scale score and the
mean score of subjectswith atype A personality we-
re unchanged at the end of the study.

In the clinical scales the mean values of the sco-
res were significantly higher than the reference Ita-
lian population for hypochondria, depression, psy-
chopathic deviation, socia introversion and in the
content scales for anxiety, fears, obsessiveness,
health concern, bizarre mentation, cynicism, antiso-
cial practices, type A personality, low self-esteem,
social discomfort, negative treatment [17].
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By univariate analysis 1-
year depression in both scales,
state and trait anxiety by CBA

were not significantly associated to the severity of
cardiac disease expressed in terms of |eft ventricular
function, time elapsed since diagnosis of CAD, or
the number of venous and/or arterial grafts received
(Table 5).

Adverse events

During the 12 months of follow-up, cardiac
events were observed in 9.2% of the patients: five
had residual effort angina, two developed heart fai-
lure requiring hospital admission, two had atria fi-
brillation, and one sustained premature ventricular
beats. Minor vascular complications were observed
in 7.3%, while one patient died of pneumonia. Mi-
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Table 4. - Patients above cut-off and mean scores

Baseline Follow-up
N. Mean score N. Mean score
D MMPI-2 12 717 16 70.1
A 7 74.0 (*) 7 704
B 5 68.4 (*) 9 69.9
D CBA-2.0 13 10.0 6 13.0
A 3 9.3 3 11.0
B 10 10.2 8 15.0
ST1CBA-2.0 24 45.3 11 45.7
A 6 448 6 45.2
B 18 45.4 5 44.8
ST2 CBA-2.0 7 50.7 8 51.0
A 8 50.7 8 51.7
B 4 50.7 5 50.6

A: patients above cut-off at baseline and at 1 year
B: patients above cut-off at baseline or at 1 year
(*) p=0,05

nor internal medicine complications not requiring
hospitalisation occurred in 21.1% of the patients.

Discussion

Psychological and cardiac disease-related symp-
toms overlap in patients undergoing CABG, thus
making psychodiagnosis more difficult [27,28]. For
the purposes of this study, we administered a com-
plex set of psychometric questionnaires, including
the very sensitive 567-item MM PI-2, which obviou-
sly cannot be routinely used in clinical cardiology
practice.

We elected to include only male patients in or-
der to avoid the well-known confounding effects of
gender [26].

We found no significant association between
psychometric results and clinical variables.

Among male CAD patients, early after
CABG, we abserved a high prevalence of depres-
sion; at 1 year we registered a significant decrea-
se in CBA-QD scores but not in Depression scale
of MMPI-2. The proportion of depressed patients
in both scales early after surgery was higher than
the 5-10% prevalence recorded in community-ba-
sed epidemiological studies [29]. The different
performance of the CBA-QD, which showed a de-
crease in both proportion of affected subjects and
average scores, and the MMPI-2 scale D, where
we did not find any significant change, can be at-
tributed to the different construction of the two te-
sts. In fact MMPI-2 is mainly focused on perso-
nality aspects, whereas CBA 2 also includes soma-
tic symptoms.

High basal scores for depression by MMPI-2
scale D seem predictive of the persistence of the di-
sorder at 1-year (Table 5), suggesting that psycholo-
gica intervention should be more prolonged in the
subjects with higher baseline scores.

State and trait anxiety were investigated using
the STAI-X1 and STAI-X2 scales. State anxiety de-
creased significantly after one year, and disappeared
in 13 patients: this relevant finding can be expected
after a successful major therapeutic intervention su-
ch as cardiac surgery. However the overlap in avera-
ge baseline scores between patients who showed su-
stained anxiety and in those who did not score abo-
ve cut-off in this scale at follow-up (Table 4) sugge-
sts that scores in state anxiety are not predictive of
the eventual persistence of this psychological distur-
bance in the long term.

Conversely the prevalence of trait anxiety did
not change at 1 year. Published long-term studies of
adequate samples of CABG patients affected by trait
anxiety are scarce.

Table 5. - Univariate relation between depression, state and trait anxiety and clinical variables

Scale D MMPI-2 Depression CBA State anxiety Trait Anxiety
+ = + = + = + =

LVEF < 45% 154%  84.6% 7.7% 92.3% 30.8%  69.2% 0.0% 100%
LVEF = 45% 125%  87.5% 15.0%  85.0% 25.0%  75.0% 8.8% 91.3%
p 0.673 0.685 0.735 0.588
N.grafts< 2 17.2%  82.8% 3.4% 96.6% 241%  75.9% 0.0% 100%
N.grafts> 2 10.9%  89.1% 18.8%  81.3% 26.6%  73.4% 10.9%  89.1%
p 0.506 0.057 1.0 0.094
CAD <12 months 7.8% 92.2% 15.7%  84.3% 235%  76.5% 7.8% 92.2%
CAD 212 months 19% 81% 11.9%  88.1% 28.6%  71.4% 7.1% 92.9%
p 0.130 0.766 0.638 1.0

Value expressed in %
LVEF: Left ventricular gection fraction
N.grafts: Number of venous and/or arterial grafts performed at surgery
CAD: Time since diagnosis (months) of coronary artery disease
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As far as the small humber of enrolled patients
allows affirming, the lack of significant changes at
follow-up was expected, as the administered que-
stionnaire explores anxiety especially as a subjecti-
ve personality trait. However, unlike state anxiety,
whose negative consequences have been reported by
some authors, trait anxiety does not seem to be pro-
ghostically relevant [27, 30].

Analysis of the other MMPI-2 clinical, content
and supplementary scales at enrollment and after one
year revealed no significant differences, besidesasi-
gnificant decrease in the social introversion and bi-
zarre mentation scale. The finding in many scales of
average scores higher than in the reference Italian
population and the lack of significant variation at fol-
low-up indicate the persistence in our series of a
complex psychopathological state that cannot be
linked only to depression and/or anxiety. The 1-year
persistence of high cynicism and hostility scores is
relevant, because these psychopathological disorders
are predictive of cardiac and total mortality [31].

Conversely the unexpected finding of similar
average CBA scoresin CABG patients and the refe-
rence ltalian sample is probably linked to the setting
where the questionnaires have been administered.
The particular attention paid to patient reassurance
in cardiological rehabilitation might have contained
emotional aspects enough to lower the average sco-
res of our sample.

The high percentages of patients taking drugs
for secondary CAD prevention at enrolment and af -
ter one year indicate good compliance, which may
be attributed to the particular perfectionist attitude
and family support that characterise CAD patients.

Not al patients undergoing CABG usualy at-
tend cardiac rehabilitation; anyway it isimportant to
underline that in our country there is not a financial
charge for attendance and this eliminates a possible
source of biasin patients' enrollment.

Our study is underpowered to evaluate the impact
of psychologica disorders on clinical outcomes, but
the quantitatively relevant occurrence of adverse
events demonstrates that subjects after CABG must be
considered as fragile patients. A continuous psycholo-
gica program in the management of these subjects
could contribute to reduce the risk of adverse events
and their impact on quality of life. From this point of
view, one limitation of the study is the absence of
structured psychologica assistance during follow-up.

Conclusions

In this study we documented that 1 year after co-
ronary surgery state anxiety and depression, psycho-
pathological disorders linked to the surgical procedu-
re significantly decreased, probably reflecting, besi-
des the elapsed time since the acute event, the bene-
fits of early psychological and rehabilitative interven-
tions. On the contrary, trait anxiety and depression as
diagnosed by MMPI-2 scale D, variables more rela-
ted persondity traits, were unchanged at follow-up.
These findings were not related either to the educa
tion level or to severity and/or duration of CAD.

High basal scores for depression by MMPI-2
scale D seem predictive of the persistence of the di-
sorder at 1-year, suggesting that the psychological
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intervention should be more prolonged in the
subjects with higher baseline scores.

The finding of other important psychologica ab-
normalities in MMPI-2 underscores the importance of
considering the personologic complexity of each
subject besides anxiety and depression. The identifica
tion of less complex, yet diagnostically accurate, psy-
chometric teststhan MMPI-2 for usein routine clinical
practice is a continuing challenge for psychologists.

Riassunto

Introduzione: Dopo intervento di by pass coro-
narico (CABG) efrequenteil riscontro di ansia e de-
pressione; il loro riconoscimento precoce € impor-
tante al fine di fornire adeguato supporto psicologi-
co. Non e ancora noto se i risultati dei questionari
psicologici in fase precoce post-operatoria siano
predittori dei disturbi psicologici a distanza.

Scopo, Disegno dello studio e Metodi: Lo scopo
dello studio e stato di valutare in 118 soggetti ma-
schi ricoverati presso I’Unita Operativa di Riabili-
tazione Cardiologica, la presenza di disturbi psico-
logici dopo CABG in fase precoce e dopo 12 mesi,
mediante la somministrazione del Minnesota Mul-
tiphasic Personality Inventory (MMPI-2) ed in par-
ticolare la presenza di depressione ed ansia nelle
sue componenti di stato e di tratto mediante il Co-
gnitive Behavioural Assessment (CBA-2.0).

Risultati: In fase precoce dopo CABG abbiamo
osservato un’elevata prevalenza di depressione
(11.8% con impiego di MMPI-2 e 12.7% con CBA) e
di ansia di stato (23.5%). Dopo un anno la scala D
del MMPI-2 haindicato stabilita del valori medi; ele-
vati punteggi all’ entrata nello studio sono risultati es-
sere predittivi di depressione persistente. | punteggio
della scala QD del CBA-2.0 e diminuito significati-
vamente (da 3.86+3.19 a 2.91+3.45, p=0.017). Inol-
tre € significativamente diminuita I’ ansia di stato ST1
(da 35.1746.95 a 32.5546.72, p=0.003), mentre|’an-
sadi tratto ST2 érisultata stabile. Non abbiamo tro-
vato associazione tra i risultati psicometrici e la fun-
zione ventricolare sinistra, il numero di by pass aor-
to-coronarici eseguiti ed il tempo intercorso dalla
prima diagnosi di malattia coronarica.

Conclusioni: L'ansia di stato e la depressione si
riducono significativamente un anno dopo by pass
aorto-coronarico; per contro I'ansia di tratto e la
depressione studiati con MMPI-2, un questionario
piu rivolto ad indagare le caratteristiche personolo-
giche, rimangono sostanzialmente invariate. Elevati
punteggi per la depressione (nella scala D del MM-
PI-2) sembrano predittivi della persistenza della de-
pressione stessa a distanza.

ACRONYMS

CAD = Coronary Artery Disease

CABG = Coronary artery by-pass surgery

CHD = Coronary Heart Disease

NYHA = New York Heart Association

LVEF = left ventricular ejection fraction

MMPI-2= Minnesota Multiphasic Personality Inventory-2
CBA-2.0 = Cognitive Behavioural Assessment

STAI = State-Trait Anxiety Inventory

SD = standard deviation
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