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Purpose: Depressive symptoms can negatively influence patient outcomes after coronary
artery bypass graft surgery (CABG). Preoperative depressive symptoms can be associated
with a longer hospitalization. Perceived control moderates the effect of anxiety on length of
stay (LOS) among CABG patients, but its effect on depressive symptoms and LOS is not
well studied. This study tests whether perceived control moderates the relationship between
depressive symptoms and LOS among patients following CABG.

Patients and Methods: This prospective cohort study was conducted on 220 participants
recruited from three hospitals in Jordan. Participants’ depressive symptom levels were
measured using the depression subscale of the Hospital Anxiety and Depression Scale.
Perceived control was measured by the Arabic version of the Control Attitude Scale-
Revised. Length of stay was obtained from medical records. Data were analyzed using
multiple regression and simple slope analysis.

Results: Females had higher levels of depressive symptoms (mean [SD]: 16.7 [5.2] vs 11.6
[5.6], P<0.05), and longer LOS (mean [SD]: 17.5 [12.7] vs 10.3 [9.0], P<0.001) compared to
male patients. Being female increased the length of stay by 0.18 days. Every one-unit
increase in preoperative depressive symptoms increased LOS by 0.37 days. Perceived control
has a protective effect; every one unit increase in perceived control decreased LOS by 0.28
days. Moreover, perceived control moderates the relationship between depressive symptoms
and LOS.

Conclusion: This study suggests that depressive symptoms and perceived control play an
important role in the recovery among post-CABG patients. Application of policies to assess
depressive symptoms and improve perceived control prior to CABG by health care providers
might decrease morbidity and mortality.

Keywords: depressive symptoms, perceived control, coronary artery bypass graft, length of
stay

Introduction

Cardiovascular diseases (CVDs) remain the main cause of death worldwide,' and
over two-thirds of these deaths occur in developing countries.” One of the most
common CVDs is Coronary Heart Disease (CHD),? and its treatments and control-
ling factors affecting outcomes are of fundamental significance for health systems.
Coronary Artery Bypass Graft Surgery (CABG) is the most appropriate
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management for CHD when less invasive medical options
are not appropriate. CABG is a common surgery for those
patients because of its beneficial outcomes.*® This is
evident as nearly one million CABG surgeries were done
worldwide since more than ten years ago.’

Successful CABG outcomes include improved patient
well-being and efficient status, reduced signs and symp-
toms of disability, decreased anxiety and depressive symp-
(DS), life. "8
Nevertheless, CABG itself is a worrying and disturbing

toms and improved quality of
incident for patients, known to be accompanied by unde-
sirable psychosomatic results in both the preoperative and
postoperative periods.”'® Furthermore, some negative con-
this surgery
unresolved.**!'""'? For example, more than a third of

sequences following remain
patients complain of chest pain, and roughly half of them
have activity restriction one year later.'' Thus, recognizing
changeable associated factors contributing to these adverse
outcomes might improve patients’ reaction after CABG.
Some studies showed that these factors included psy-
chological factors; the effects of these psychological fac-
tors were as important as or even more important than
physiological ones.'*> ' DS are considered as an important
factor affecting the recovery following acute cardiac
events, such as myocardial infarction and angina. The
prevalence rates of preoperative DS range from 14 to
60%,75:17-20 98%
postoperatively.**! However, more than half of patients

and increase up to
undergoing CABG are not routinely assessed and/or man-
aged for DS.62%2

DS, if not assessed and treated well, negatively affect
outcomes after CABG. Preoperative DS were independent
predictors for longer hospital length of stay (LOS),*° read-
missions, and chest pain, as well as higher incidence of
delirium, deaths, and postoperative DS.**** Furthermore,
preoperative DS increased the incidence of postoperative
inflammation, depressed patient resistance, and decreased
wound healing, all of which increased postoperative
LOS.®” These outcomes usually occur as DS have
a strong correlation with C-reactive protein (CRP) and
IL-6 and IL-8.%
Preoperative DS also affect long-term results up to five

inflammatory markers such as
years following surgery, including the occurrence of new
myocardial infarctions or angina, and reduced quality of
life.®>*

Likewise, postoperative DS have undesirable implica-
tions after CABG. Frequently, patients with increased
postoperative DS complain of decreased quality of life

and reduced compliance with medication regimens.*®
Also, postoperative DS increase hospital readmissions
and LOS, while reducing the ability to walk and wound
healing.*>-'%-%3

Conversely, shorter LOS is associated with increased
speed of recovery, including surgical, physical, and long-
term recovery.”®?° Recently, health care administrators
have executed policies to discharge postoperative CABG
patients within 5 to 7 days, to decrease the load on the
systems.”*?° For example, one day in the Intensive Care
Unit (ICU) for postoperative CABG patients might cost
nearly 1500$.”%2° For this reason, researchers started to
focus on studying DS and their relation to LOS among
CABG patients.

Previous studies showed that DS increased LOS among
post-CABG patients. Patients undergoing CABG are
expected to stay longer in hospital if they develop compli-
cations and have poor retrieval.® Every unit increase in
preoperative DS has been found to increase LOS by 0.4
days (with an average LOS of 11.40 days in Jordan).*
Patients with high preoperative DS scores were three times
more susceptible to stay in hospital more than seven days,
which was mediated by high levels of CRP.” This was
reaffirmed by a subsequent study that controlled for all
confounding variables, finding that DS were associated
with socioeconomic status, with patients with low DS
and high socioeconomic status having the shortest LOS.®
Conversely, those with high DS and low socioeconomic
status had the highest LOS. Among 143 Jordanian partici-
pants (76 male and 67 female) who did CABG, it was
found that greater DS were described by participants who
had longer LOS in ICU.°

Considering the association between DS, specifically
preoperative DS, and longer LOS, it is imperative to look
for factors that decrease/control/mediate the consequence
of preoperative DS on the LOS after CABG. Plenty of
factors can affect DS, including but not limited to: age,
gender, marital status, comorbidities, social support,
monthly income, use of certain medications (eg, statins),
and perceived control (PC) levels.~%*

Different studies showed that females have higher levels
of DS across cultures and among different populations with
heart problems, including heart failure and post-
CABG.%!3202631 However, other studies did not find this
relationship, especially post-CABG,*'**** therefore this
relationship still needs further clarification.'>** Previous stu-
dies on the association between gender and LOS post-CABG
are very limited. AbuRuz (2019) concluded that female
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patients experienced higher DS and therefore, stayed longer
in the hospital since DS were autonomous predictor for
increasing LOS.?* Moreover, in another study checking the
moderating effect of PC on anxiety and LOS among post-
CABG patients, AbuRuz et al showed that women had
greater levels of anxiety and had longer LOS in the hospital
compared men, which was moderated by high levels of PC.*

PC is defined as “an individual’s belief that he or she has
the resources required to cope with negative events in a way
that positively influences their adversive nature”.*> To our
knowledge, there are no studies checking the effect of PC on
the DS and LOS among post-CABG patients. However,
studies checking the effect of PC on anxiety among cardiac
populations, including CABG, were found in the literature.*
PC was found to be an independent predictor that decreases
the LOS after CABG. When PC increased by one unit,
postoperative LOS decreased by 5 hours. Moreover, PC
moderated the effect of anxiety on LOS among CABG
patients. This was indicated by the interaction between PC
and anxiety levels on the LOS. When anxiety was high and
PC was low, patients had the longest LOS. On the other
hand, when anxiety was low and PC was high, the patients
had the shortest LOS.*> Among other cardiac populations,
higher levels of PC were associated with lower levels of

36-38 and

anxiety in AMI, cardiac surgery, and heart failure,
better quality of life among cardiac transplant recipients.*®
Consequently, the main goal of this study is to check if
PC moderates the relationship between DS and LOS
among patients undergoing CABG. Specifically, this
study tests the following research hypotheses: HI:
Preoperative DS levels will be high (>8). H2: Female
patients will have higher DS levels and longer postopera-
tive LOS compared to male patients. H3: DS scores and

PC will predict postoperative LOS, after controlling for

sociodemographic and clinical variables. H4: PC will
moderate the effect of DS on LOS.

Patients and Methods
Design, Sample, and Setting

This was a prospective cohort study among a consecutive
sample of all patients who met the following eligibility cri-
teria: (1) adult patients older than 18 years, (2) not an emer-
gency operation, (3) free from depression diagnosis (as
confirmed by a psychiatrist), (4) not on anti-depressant med-
ications, (5) able to read and write in Arabic. Those patients
were recruited from three hospitals in Amman, Jordan, com-
prising one governmental, one teaching, and one private
hospital.

To make sure that the sample size was sufficient to run the
appropriate statistical tests, power analysis was used to deter-
mine the sample size. This study thus used one sample #-test
for hypothesis one, independent sample #-test for hypothesis 2,
and multiple regression for hypotheses 3 and 4, with 12
independent variables, subject to the following assumptions
alpha coefficient of 0.05, power of 0.95, and a medium effect
size between DS and LOS. Based on that, the needed sample
size was 54 patients for hypothesis one, 210 patients for
hypothesis 2, and 184 patients for hypotheses 3 and 4.
Recruitment continued until the sample reached 220 patients

(Figure 1).

Procedure

Study purpose, benefits and risks were explained to all
participants at the cardiology clinics of the selected hospi-
tals by well-trained cardiovascular research assistants.
Participants were informed that their participation was
voluntary and that they could withdraw from the study at
any time without affecting their usual care. Participants

Assessed for

Excluded

Emergency operation
(n=10) N
Excluded

eligibility
(n=330)
» Died before surgery (n=3) Refused to participate
+Operation cancelled (n=7) [© > E(nTBdS)d
xclude

On anti-depressant
» medications (n=5)
Excluded

Final sample (n=220)

Figure | Patients flow diagram.
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signed an informed consent form if they agreed to partici-
pate. A research assistant assessed participants’ DS level
by administering the depression subscale of the Hospital
Anxiety and Depression Scale (HADS) within two days
surgery. Also,
a sociodemographic sheet about age, gender, marital sta-

before participants ~ completed
tus, and monthly income. Other clinical data including
postoperative hospital LOS, history of comorbidities (ie,
diabetes mellitus (DM), hypertension (HTN), previous
angina, and previous myocardial infarction) and body
mass index (BMI, in kg/mz) were collected from medical

records after discharge.

Measurement of Variables

DS: measured by the Arabic depression subscale of the
HADS. This subscale has seven Likert-type items ranging
from 0 to 3 for each item. The total scores can range from
0 to 21, with higher scores indicating higher symptoms
frequency and severity. Scores were classified as follows:
(0-7) normal, and 8-21 high.>*** The Cronbach’s a for
the Arabic depression subscales was 0.87.40%

PC: was measured by the Arabic version of the Control
Attitude Scale-Revised (CAS-R). This instrument has been
used in previous studies among cardiac populations, and
showed acceptable psychometric properties, with
a Cronbach’s o for the Arabic version of 0.75.'°2° This
instrument comprises eight Likert-type items, each of
which has five option answers, ranging from 1 “totally
disagree” to 5 “totally agree”. The total range is from 8§
to 40, with higher scores reflecting greater levels of
PC.'**3 Since there are no published mean norms, the
median was used to classify participants with high and
low PC.'%%

LOS: After discharge, LOS was recorded in days, and
was obtained from medical archives.

Ethical Considerations

This study was formally approved by the IRB committee
at the Applied Science Private University, Amman, Jordan,
and by the selected hospitals. Informed consent was signed
by all eligible participants who agreed to participate. All
informations were dealt with complete confidentiality and
reserved in a protected cupboard at the principal investi-
gator’s office.

Data Analysis
SPSS version 24 was used for the analysis. HI1
(Preoperative DS will be high (=8)) was tested by one

group difference from a constant; H2 (Female patients
will have higher DS and longer postoperative LOS com-
pared to male patients) was tested by independent sample
t-test. H3 (DS and PC will predict postoperative LOS,
after controlling for sociodemographic and clinical vari-
ables) and H4 (PC will moderate the effect of DS on LOS)
were tested by stepwise multiple regression, followed by
simple slope analysis of £ 1 SD from the mean.

In the first model, PC scores, DS scores, and all socio-
demographic and clinical variables were entered. In
the second model, the interaction between centralized PC
and DS was included.

An additional check for H4 involved creating four
categories of participants based on DS (low <7 and high
>8), with a median PC split of 29. These four categories
were: low DS/high PC, low DS/low PC, high DS/high PC,
and high DS/low PC. The LOS among the four groups was
then compared using ANOVA, with post hoc analysis.

Results

Participant Characteristics

Two hundred and twenty patients (160 men and 60
women) were included in this study. More than half of
the sample was married, and a minority was working.
Eighty percent were hypertensive, and more than 90%
had previous angina. Two-thirds of the sample had high
DS levels in the preoperative period. Other characteristics
are presented in Table 1.

Hypotheses Testing

H1 (Preoperative DS levels will be high (>8)) was tested
by one group difference from a constant, which showed
that preoperative DS levels were significantly higher than
8 (mean [SD]: 12.80 [5.8], P<0.001).

H2 (Female patients will have higher DS levels and
longer postoperative LOS compared to male patients) was
tested by independent sample -test, one for DS and one
for LOS. These tests showed that females had higher
levels of DS (mean [SD]: 16.7 [5.2] vs.11.6 [5.6],
P<0.05), and longer LOS (mean [SD]: 17.5 [12.7]
vs.10.3 [9.0], P<0.001) compared to male patients.

H3 (DS scores and PC will predict postoperative LOS,
after controlling for sociodemographic and clinical vari-
ables) and H4 (PC will moderate the effect of DS on LOS)
were tested using multiple regression followed by simple
slope analysis. The results of the regression analysis are
presented in Table 2. Being female increased LOS by 0.18
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Table | Clinical and Sociodemographic Characteristics (N=220)

Table 2 Predictors of Postoperative Hospital LOS by Stepwise

Abbreviations: AMI, acute myocardial infarction; BMI, body mass index; CAS-R,
control attitude scale revised; DM, diabetes mellitus; HTN, hypertension.

days. Every one unit increase in preoperative DS level
increased LOS by 0.37 days. PC has a protective effect;
every one unit increase in PC decreased LOS by 0.28 days.
The in Model 2 was significant.
Furthermore, the R? change between Model 1 and Model
2 was significant (AR?*=0.09, P<0.01). These results indi-
cated that PC was a significant moderator in the relation-

interaction term

ship between preoperative DS and LOS.

In simple slope analysis; which simply means, checking
the impact of an independent variable (preoperative DS
levels) on the dependent variable (LOS) when the moderator
(PC) is high (1 SD) above and low (1 SD) below the mean.
This test showed that preoperative DS increased the LOS
when the moderator (PC) was low (simple slope =0.43, +=7.1,

. Regression Analysis (N=220)
Characteristics Mean % SD or n (%)
Variable Model | Model 2
Age 69.5 +94
Standardized t Standardized t
Gender
B p
Male 160 (72.7)
Female 60 (27.3) Female gender 0.19% 29 0.18** 238
Marital status Pre-op 0.33** 5.6 0.37%* 6.8
Married 134 (60.9) depression
Single/divorced/widowed 86 (39.1) .
PC scores —0.29%* 5.1 —0.28%* —4.71
Income/month
Depression 0.39** 6.8
< 1000% 140 (63.7)
scores XPC
21001$ 80 (36.3)
] Adjusted R? 0.31 0.40
Currently working 31 (14.1)
F 9.0 12.61
History of HTN 176 (80.0)
Notes: *p < 0.05; **p < 0.01. In the first step, gender, age, income, marital status,
History of DM 125 (56.8) history of hypertension, DM, previous MlI, previous angina, use of statins, BMI, PC
scores, and preoperative depression scores were entered as independent variables.
History of previous AMI 143 (65.0) In the second step, the interaction between centralized PC and preoperative
depression was included.
History of previous angina 199 (90,5) Abbreviations: BMI, body mass index; DM, diabetes mellitus; LOS, length of stay;
MI, myocardial infarction; PC, perceived control.
Smoking History
Never smoked 61 (27.7) . o
Current smoker 66 (30.0) P<0.001), and this turns to be insignificant when the mod-
Former smoker 93 (42.3) erator (PC) was high. These results indicated that PC worked
Post-operative hospital LOS 109 + 104 as a moderator b.etwee.n preopere.mve DS anc.l LOS.
Further clarification of this moderating effect was
2
BMI (kg/m’) 268+ 4.6 concluded when comparisons were made among the
Total CAS-R 20.0 + 5.3 four groups of PC and preoperative DS levels (low
Pre-operative depressive symptoms 128 + 68 preoperative DS/high PC, low preoperative DS/low
Normal 99 (45.0) PC, high preoperative DS/high PC, and high preopera-
High 121 (55.0) tive DS/low PC). The results are demonstrated in

Figure 2.
16 14.7
14
212 114
o
£10
8 8 7.9 mLow
:_: . depression
2 6| 48
o X
z 4 High
depression
2
0
High PC Low PC

Figure 2 Comparison of LOS based on PC and preoperative depression level.
Notes: Patients with low PC and high preoperative depression had the longest
LOS, and those with high PC and low preoperative depression had the shortest
LOS, indicating the moderating effect of PC on the relationship between preopera-
tive depression and LOS. **P<0.001.

Abbreviations: LOS, length of stay; PC, perceived control.
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Discussion
This study aimed to test if PC moderates the relationship
between DS and LOS after CABG, exploring whether
preoperative DS and PC predicted LOS after CABG. In
addition, this study verified if female patients were more
depressed compared to males, and if preoperative DS
levels were high. The results showed that preoperative
DS levels were high, females were more depressed than
males, and both of them (preoperative DS and female
gender) increased LOS. Furthermore, the results indicate
that PC has a protective effect, which means that it
decreases the LOS and moderates the relationship between
DS and LOS.

In the current study, 55.0% of the patients had high
levels of DS, within the range of previous studies
(14-60%).”*'"2° This wide range of prevalence might
be due to one or more of the following causes: (1) different
operational definitions of DS; (2) threshold levels for
determining high or low levels of DS; (3) the time of
measuring DS; (4) diverse inclusion and exclusion criter-
ial; and (5) lack of control of confounding variables in
previous studies (eg, the use of anti-depressants and
statins).

The current study also displayed that preoperative DS
levels were high and increased the LOS. These results are
inline with previous researches.”*'"** Preoperative DS
levels were found to be high and to be an independent
predictor that increased the LOS among 250 patients who
underwent CABG.?° A meta-analysis of 39 prospective
studies on depression and DS concluded that preoperative
DS levels were connected with a drop of symptoms release
of these

Furthermore, it is related with advanced rates of post-
] 54546

and quicker reappearance symptoms.’
operative re-admissions and deat

Discovering mechanisms connecting DS to underprivi-
leged consequences proposes either one of three paths:
organic, social, or interactive. Organically, DS work on
hypothalamic pituitary adrenal access, tempering resistant
roles and distressing immune cells that dysregulate the

secretion of 7,18,20

pro-inflammatory cytokines.
Furthermore, the association between DS and LOS has
been mediated by CRP, indicating a connection between
DS and inflammation.”*>>*7 This inflammation is accoun-
table for the undesirable outcomes after surgery. Socially
and interactively, patients with low socioeconomic status
and those with sleep deficiencies have worse postoperative

outcomes.®**® Furthermore, patients with high levels of

DS revealed opposing behavioral changes such as poor
hygiene, changed nutritional status, and lack of medication

compliance, all of which deleterious

8,18

aggravate
outcomes.

Women had higher DS rates compared to men in this
study. Previous studies among different cardiac popula-
tions demonstrated that women had higher DS levels
compared to men.'*?*>' In Jordan, the same country
where this study was conducted, two previous studies on
the same population (post-CABG) showed that women
were more depressed compared to men.®?° Given that
women had higher DS levels than men, and higher DS
levels increase LOS, it is unsurprising that women had
longer LOS in this study compared to men. However,
some studies did not show this result. Explanations might
be due to under-representation of women among these
studies, or cases of differences in DS rates among these
patients.

Previous studies?®?’

also showed that females post-
CABG surgery have a more problematic recovery journey
than men, which cannot be clarified by disease severity,
pre-surgery conditions, or other client features.”” These
results signify that an imperative role might be employed
by the psychological conditions of patients on their
results.”’ In many cultures, especially Arabic ones like
that of Jordan, women frequently play a bigger part in
the home and household lifecycle (predominantly taking
care of and teaching children). For these reasons, women
might sense additional distraction in their lives, and thus
feel more depressed when they cannot recommence their
previous role in full after surgery.?%*’

The last and the most important result in this study is
that PC has a protective impact against LOS, and
a moderating effect on the relationship between DS and
LOS. It has been shown previously that PC had a dynamic
part in the adaptation among different patients with cardiac
disease. Psychological recovery from cardiac events
depends mostly on psychological factors, rather than phy-
sical ones. A high level of PC is independently predictive
of psychosocial recovery, and plays a more projecting role
than physical predictors in defining psychosocial recovery.
In a previous study about the effect of PC on anxiety and
LOS after CABG, high levels of PC predicted shorter LOS
and had a moderating effect on the relationship between
anxiety and LOS.* In other cardiac populations, higher
levels of PC were associated with lower levels of anxiety
and DS for the patients and their families.** ' PC has
been found to moderate the undesirable influence of
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anxiety on in-hospital complications, such as recurrent
ischemia, re-infarction, and malignant dysrhythmias after
AM]L16:35

Conclusions

Preoperative DS among CABG patients are high, espe-
cially among women, and they are associated with
increased LOS. Perceived control has a protective effect
against this association, indicating its moderating action.
Policies to assess DS prior to this type of surgery would
greatly increase health care service efficiency for such
patients, and the application of strategies to control these
DS and decrease the burdens on cardiovascular disease
care resources is warranted. Improving levels of perceived
control among those patients might decrease the effect of
postoperative DS and LOS.

Study Limitations

The major limitation of this study was the use of chart
review in order to collect some of the data, as we
depended on others for such information. Moreover, DS
and perceived control levels were measured by self-
reported questionnaires. Despite the used instruments
being of demonstrable validity and reliability, having
been widely used in clinical research, it is recommended
that clinical evaluation of these variables among patients
be undertaken with the assistance of a psychiatrist for
more in-depth analysis, in addition to the instruments, to
avoid any confounding factors or misdiagnoses. Another
limitation is the relatively low number of female
participants.
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