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Abstract: Background: Spontaneous coronary artery dissection (SCAD) has emerged as an impor-
tant cause of acute coronary syndrome (ACS) and sudden cardiac death. Physical or emotional
stressors are the most commonly reported triggers for SCAD. Unemployment has been identified
as a source of emotional stress and is linked to poor mental and physical health.

Objective: To examine the association between employment status and in-hospital and follow-up
adverse cardiovascular events in patients with SCAD.

Methods: We conducted a retrospective, multi-center, observational study of patients undergoing
coronary angiography for ACS between January 2011 and December 2017. The total number of pa-
tients enrolled was 198,000. Patients were diagnosed with SCAD based on angiographic and intra-
vascular imaging modalities whenever available.  There were 83 patients identified with SCAD
from 30 medical centers in 4 Arab gulf countries. In-hospital (myocardial infarction, percutaneous
intervention, ventricular tachycardia/ventricular fibrillation, cardiogenic shock, death, internal car-
dioverter/defibrillator placement, dissection extension) and follow-up (myocardial infarction, de no-
vo SCAD, death, spontaneous superior mesenteric artery dissection) cardiac events were compared
among those who were employed and those who were not.

Results: The median age of patients in the study was 44 (37- 55) years. There were 42 (50.6%) fe-
male patients, and 41 (49.4) male patients. Of the cohort, 50 (60%) of the patients were employed
and the remaining 33 (40%) were unemployed. 66% of all men were employed and 76% of all wo-
men were unemployed. After adjusting for gender unemployment was associated with worse in-
-hospital and follow-up cardiac events (adjusted OR 7.1, [1.3, 37.9]), p = 0.021.

Conclusion: Adverse cardiovascular events were significantly worse for patients with SCAD who
were unemployed.
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1. INTRODUCTION
Employment can contribute to a person’s livelihood by

ensuring a higher living standard [1]. Employment may im-
prove one’s health status by providing psychological stabili-
ty  [2],  economic  benefits  [3],  and  improved  relationships
[4].  Conversely,  unemployment  has  been  identified  as  a
source of emotional stress and is linked to poor mental and
physical health [1]. Also, recent studies demonstrate a corre-
lation  between  unemployment  and  the  risk  of  coronary
artery disease (CAD) and mortality [5-11]. The effect of un-
employment on CAD is not uniform across the exposed pop-
ulation  and  may  vary  by  geographical  region,  age-group,
sex,  ethnicity,  income level,  and  family  status  [8].  Unem-
ployment rates in Arab Gulf countries have been high in the
last 10 years [12], and 39% of patients with CAD in Arab
Gulf  countries  are  unemployed [13].  In  a  western  registry
the unemployment rate was found to be 79% among all pa-
tients with CAD, and 87% in male patients with CAD [14].
In the Kingdom of Saudi Arabia, the unemployment rate is
nearly 13%, with a rate of 6.6% for males and 32% for fe-
males [15]. A key objective of the Kingdom of Saudi Arabia
Vision 2030 is to increase the employment rate of women
and reduce the total unemployment rate to 7% [16]. This in-
tervention has the potential to alter the association between
employment  and  the  incidence  of  CAD  in  the  Kingdom.
Spontaneous Coronary Artery Dissection (SCAD) is emerg-
ing as an important cause of the acute coronary syndrome,
especially in young females without conventional coronary
risk factors [17-22]. SCAD is defined as an epicardial coro-
nary artery dissection that is noniatrogenic and nontraumatic
[23]. The presentation of SCAD is similar to atherosclerotic
acute  coronary  syndrome  [19-21,  24-26].  The  causes  of
SCAD are hypothesized to be multifactorial with contribu-
tions from underlying arteriopathies, genetic factors, hormo-
nal influences, and systemic inflammatory diseases. These
are  often  compounded  by  environmental  precipitants  and
stressors [27]. Extreme emotional stress is among the most
commonly reported triggers for SCAD [20], more often re-
ported in females than males [18, 28]. Adverse cardiovascu-
lar events after SCAD are relatively common and identifica-
tion  of  triggers  for  such  is  warranted  [17,  19,  20,  23-25,
29-31].  The  present  study aimed to  investigate  in-hospital
and follow-up events  in  patients  with SCAD, stratified by
employment status, in four Arab Gulf countries.

2. METHODS

2.1. Study Population and Data Collection
The study was a retrospective, multi-center, observation-

al  study  of  patients  undergoing  coronary  angiography  for
ACS between January 2011 and December 2017. The total
number of patients enrolled was 198,000. All patients with
angiographic  findings  of  atherosclerotic  plaque  rupture  or
plaque erosion and occlusive thrombus were excluded.  Of
the remaining 299 patients, 216 had additional exclusion cri-
teria. Excluded were those patients with coronary artery dis-
section due to blunt trauma, surgical instruments or catheters
(153), atherosclerotic coronary plaque dissection (48), and

cases with a diagnostic disagreement between the primary
and principal cardiologists (15). The remaining 83 patients
were diagnosed with SCAD. Thirty centers were represent-
ed, including 25 tertiary referral locations and 5 regional hos-
pitals.  Study  locations  were  spread  across  four  Arab  Gulf
countries: The Kingdom of Saudi Arabia (68 SCAD from 25
centers), The United Arab Emirates (8 SCAD from 2 center-
s), Kuwait (4 SCAD from 2 centers), and Bahrain (3 SCAD
from 1 center). The diagnosis of SCAD was based on angio-
graphic and intravascular  imaging whenever available,  for
ambiguous  lesions  and  according  to  physician  discretion.
Coronary angiograms were reviewed by the primary cardiol-
ogist from each center and confirmed by the principal cardi-
ologist  from King Faisal  Specialist  Hospital  and Research
Center (Jeddah branch), and if SCAD was confirmed, find-
ings  were  classified  as  Type  1,  Type  2,  or  Type  3  angio-
graphic SCAD [32, 33]. Type 1 angiographic SCAD appears
as the classic contrast dye staining of the arterial wall with
multiple radiolucent lumen with or without the presence of
dye hang-up or slow contrast clearing from the lumen. Type
2 angiographic SCAD appears as diffuse (typically 20 to 30
mm) and smooth narrowing that can vary in severity. Type 3
angiographic  SCAD  mimics  atherosclerosis  with  focal  or
tubular stenosis. The number of dissected coronary arteries,
location, stenosis severity and lesion length were recorded.
Verbal consent for study entry was obtained via a phone call
to each patient. No patients declined to participate in this reg-
istry. The study protocol was approved by the Institutional
Review  Board  of  King  Faisal  Specialist  Hospital  and  Re-
search Center and each of the participating hospitals. In the
present  analysis,  we  examined  employment  status  and  in-
-hospital and follow-up events in patients with SCAD. The
patients were divided into two groups: those who reported
unemployment and those who reported being employed (pri-
vate, government, or self-employed). All patients remained
unemployed  or  employed  throughout  the  study  and  fol-
low-up period. No patients reported a change in employment
status.

2.2. Clinical Information
Variables included demographic characteristics, atheros-

clerotic risk factors, potential predisposing and precipitating
stressors,  marital  and  socioeconomic  status,  mental  health
history,  gynecological  history,  presence  of  Fibromuscular
Dysplasia  (FMD),  and  systemic  inflammatory  conditions.
Routine laboratory studies were obtained during hospitaliza-
tion. Cardiologists provided an analysis of telemetry and 12-
lead  electrocardiogram  data.  For  each  patient  with  con-
firmed SCAD, transthoracic echocardiogram and coronary
angiography reports were obtained. Management strategies
and  in-hospital  events  were  compared  between  those  em-
ployed and those unemployed. Our stress questionnaire was
simplified as described by Doulah et al. [34]. In-hospital car-
diac events were identified as those that were not present on
the initial evaluation and occurred after being hospitalized.
These included: Ventricular Tachycardia/Ventricular Fibril-
lation (VT/VF), cardiogenic shock, death, Implantable Car-
dioverter Defibrillator (ICD) implantation, and dissection ex-



330   Current Cardiology Reviews, 2021, Vol. 17, No. 3 Daoulah et al.

tension.  Follow-up  events  were  those  that  occurred  post-
discharge  from  the  hospital.  They  included  MI,  de  novo
SCAD,  death,  and  spontaneous  superior  mesenteric  artery
dissection. Telephone follow-ups were conducted for all pa-
tients, as were full reviews of treating physician reports.

2.3. Definitions
Ventricular Arrhythmia (VA) was defined as sustained

Ventricular  Tachycardia  (VT)  or  Ventricular  Fibrillation
(VF) assessed by electrocardiogram on admission and dur-
ing hospitalization. Any episode of VT lasting longer than
30 seconds was considered sustained VT.

Recurrent ventricular arrhythmia was defined as an epi-
sode  of  VA that  occurred  within  four  days  of  hospitaliza-
tion.

Cardiogenic shock was defined as hypotension with hy-
poperfusion that occurred during hospitalization post-acute
intervention and requiring inotropes support.

De novo coronary artery dissection was defined as a new
dissection in different epicardial vessels, with a resolution of
the prior dissection in the originally affected vessels.

Extension of the dissection was defined as a continua-
tion of an already-established dissection, either spontaneous-
ly or iatrogenically.

2.4. Statistical Analysis
Categorical  data  were summarized with absolute  num-

bers and percentages. Numeric data were summarized with
median and 25th- 75th quartiles. Comparison between differ-
ent groups was performed using the Chi-square test or Fish-
er’s exact (if the expected frequency is less than 5) for cate-
gorical  variables  and  independent  sample  t-test  or  Man-
n–Whitney U test for continuous variables. A Cox proportio-
nal hazard model was used to estimate the hazard ratios and
its associated 95% confidence intervals, using the sex differ-
ence. A Kaplan-Meier analysis was used to plot the cumula-
tive survival and differences between curves were assessed
by the log-rank test. All analyses were performed using (S-
TATA)  software,  Version  (14.2)  (StataCorp;  College  Sta-
tion, Texas, USA). A p-value of less than 0.05 was consid-
ered statistically significant.

3. RESULTS

3.1. Baseline Characteristics of SCAD Patients Accord-
ing to Employment Status

Over a period of six years, eighty-three patients were ret-
rospectively identified. The median follow-up time was 18.8
months (interquartile range: 9.06-40.1 months). As shown in
(Table 1), fifty (60%) patients were employed (government,
private,  and  self-employed).  The  remaining  33  (40%)  pa-
tients with SCAD were unemployed. Of the 50 patients who
were employed, the majority were working in the private sec-
tor 31 (62%), and the rest were self-employed 4 (8%) or in
the government sector 15 (30%). The median age of patients
in the study was 44 (37- 55) years. When comparing those

employed and those unemployed, the age difference was not
statistically significant (p = 0.36). In the 42 (50.6%) female
patients, 76% were unemployed and 24% were employed (p
< 0.01).  The  majority  of  the  study participants  were  Arab
84.34%. When comparing those employed and unemployed,
the difference in Arab ethnicity was statistically significant
(p< 0.01). Employed patients were more likely to be married
(44/50, 88%), and less likely to be divorced (3/50, 6%) or wi-
dowed  2%  (1/50,  2%).  For  those  unemployed,  57.6%
(19/33) were married, 24% (8/33) were divorced, and 15%
(5/33) were widowed, (p < 0.01).

Most patients (74%) had a monthly income of less than
10,000 SAR per month (66% of employed and 88% of unem-
ployed  patients).  A  monthly  income  greater  than  10,000
SAR was reported by 34% of employed and 12% of unem-
ployed patients (p = 0.04). Completion of secondary educa-
tion was reported by 72% of patients (64% of employed and
85% of unemployed) and 28% reported completion of post-
secondary education (36% of employed and 15% of unem-
ployed,  p  =  0.05).  Cardiac  risk  factors  including  diabetes
mellitus,  hypertension,  and  dyslipidemia  were  reported  in
25%, 31%, and 39% of the cohort's respectively. However,
no significant difference was found between employed and
unemployed patients with regards to cardiac risk factors (p =
0.77, p = 1.00, and p = 0.25, respectively). Smoking was re-
ported in 45% of patients (54% of employed and 30% of un-
employed patients, p = 0.04). Reported anxiety, migraine, de-
pression, and stress were not significantly different between
employed and unemployed patients (p = 0.10, p = 0.29, p =
0.21, and p = 0.51, respectively).

3.2. Hospital Presentation and Angiographic Findings
As shown in (Table 2), acute ST segment elevation myo-

cardial  infarction  (STEMI)  was  present  in  48% of  the  pa-
tients, and 47% presented with non-ST-elevation acute coro-
nary syndrome (NST-ACS). Acute STEMI was more com-
mon in the unemployed and NST-ACS was more common
in the employed (p = 0.01). The median LV ejection fraction
was 45% (40- 55%).  There was no statistically significant
difference between the two groups with regards to LV ejec-
tion fraction (p = 0.45). A reduced LV ejection fraction of
less than 35% was found in 14 patients (17%). There was no
significant  difference  between  employed  and  unemployed
patients  in  elevation  of  cardiac  enzymes  or  elevation  of
White Blood Cell count (WBC). In terms of coronary vessel
distribution,  12%  of  the  patients  had  Left  Main  (LM)  in-
volvement, 43% of the patients had left anterior descending
artery (LAD) involvement, 21.7% of the patients had right
coronary  artery  (RCA)  involvement,  9.6%  of  the  patients
had left circumflex artery involvement, and 9.6% of the pa-
tients had multi-vessel spontaneous coronary artery dissec-
tion. Branch vessel involvement was seen in 3.6% of the pa-
tients. There was no statically significant difference between
the two groups with regards to coronary vessel distribution
(p = 0.66).  Type I  SCAD was present  in  52% of  patients,
type  II  SCAD  in  42%,  and  type  III  SCAD  in  3.6%.  Two
(2.4%) patients were felt  to have multiple types of dissec-
tions. Most commonly, patients had TIMI-3 coronary grade
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Table 1. Baseline characteristics of patients with scad according to their employment status.

- All Patients
(n=83)

Employed
(n=50)

Government=15
Private=31

Self-Employed=4

Unemployed
(n=33) P-value

Demographics - - - -
Age, yrs 44 (37- 55) 42 (37-52) 49 (34-60) 0.36

Female gender 42 (50.6%) 17 (34%) 25 (75.75%) < 0.01
BMI (kg/m2) 27 (24.8- 30) 27 (25-30) 27 (25-33) 0.33

Arabic ethnicity 70 (84.34%) 37 (74%) 33 (100%) <0.01
Marital status - - - <0.01

Divorced 11 (13.25%) 3 (6%) 8 (24.24%) -
Married 63 (75.9%) 44 (88%) 19 (57.57%) -
Single 3 (3.61%) 2 (4%) 1 (3.03%) -

Widowed 6 (7.23%) 1(2%) 5 (15.15%) -
Socio-economic factors - - - -

Secondary education
Post-secondary education

60 (72.29%)
23 (27.71%)

32 (64%)
18 (36%)

28 (84.84%)
5 (15.15%) 0.05

Monthly income ≥10 SAR/-
month

Monthly income <10 SAR/-
month

21 (25.30%)
62 (73.70%)

17 (34%)
33 (66%)

4 (12.12%)
29 (87.87%) 0.04

Smoker 37 (44.58%) 27 (54%) 10 (30.30%) 0.04
Comorbidities - - -

Diabetes Mellitus - - - 0.77
Insulin dependent diabetes

mellitus 4 (4.82%) 3 (6%) 1 (3.03%) -

Non-insulin dependent dia-
betes mellitus 17 (20.48%) 9 (18%) 8 (24.24%) -

Arterial hypertension 26 (31.33%) 16 (32%) 10 (30.30%) 1.00
Dyslipidaemia 32 (38.55%) 22 (44%) 10 (30.30%) 0.25

Cerebral vascular accident 1 (1.20%) 1 (2%) 0 (0.00%) 1.00
Anxiety 28 (33.73%) 13 (26%) 15 (45.45%) 0.10

Depression 12 (14.46%) 5 (10%) 7 (21.21%) 0.21
Migraine 19 (22.89%) 9 (18%) 10 (30.30%) 0.29

Hypothyroid 6 (7.23%) 2 (4%) 4 (12.12%) 0.21
Stress factor - - - 0.51

None 34 (40.96%) 22 (44%) 12 (36.36%) -
Emotional stress 33 (39.76%) 16 (32%) 17 (51.51%) -
Physical stress 9 (10.84%) 6 (12%) 3 (9.09%) -

Combined (Physical & Emotio-
nal) stress 7 (8.43%) 6 (12%) 1 (3.03%) -

flow in the affected artery (49%), followed by TIMI-2 flow
(25%), with no statically significant difference between em-
ployed and unemployed patients (p = 0.50 and p = 0.65, re-
spectively). Maximal stenosis severity of 80% (50- 95) and
maximal  lesion  length  of  25mm  (18-  36)  were  similar  in
both groups (p = 0.45 and p = 0.08, respectively).

3.3. Management Strategy
As shown in (Table 3), the management of SCAD was

not statistically different between the employed and unem-
ployed groups (p = 0.26). Forty percent of patients had only

medical treatment. Over half of the patients underwent coro-
nary revascularization, including percutaneous coronary in-
tervention (53%) and coronary artery bypass grafting (7%).
Medications  prescribed  at  discharge  and  follow-up  are
shown  (Table  3).  Both  groups  received  similar  discharge
medications.  All  patients  in  the  study  were  prescribed  as-
pirin. Most patients (91.5%) were prescribed a P2Y12 inhibi-
tor (17 Ticagrelor, 3 Prasugrel and 55 Clopidogrel), 90% re-
ceived beta-blocker therapy and 85% received statin thera-
py. By the median follow up time of 18.8 months (interquar-
tile range: 9.06- 40.1 months), there was a major decrease in
a P2Y12 inhibitor use (62%). This decrease  was  similar  in
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Table 2. Hospital presentation and angiographic findings.

- All Patients
(n=83)

Employed
(n=50)

Government=15
Private=31

Self-Employed=4

Unemployed
(n=33) P-value

Hospital presentation - - - -
Ventricular arrhythmia 10 (12.05%) 4 (8%) 6 (18.18%) 0.19

Acute coronary syndrome - - - 0.01
Angina 3 (3.61%) 2(4%) 1(3.03%) -

ST-elevation myocardial in-
farction 41 (48%) 22(44%) 19(57.57%) -

Non-ST-elevation acute coro-
nary syndrome 39 (46.99%) 26(52%) 13(39.39%) -

2-D Echocardiogram on admis-
sion - - - -

Left ventricular ejection frac-
tion (%)

Median (IQR)
0.45 (0.4-0.55) 0.45 (0.40-0.55) 0.45 90.38-0.55) 0.45

LV EF < 0.35 14 (16.87%) 6(12%) 8(24.24%) 0.23
Lab test on admission - - - -

White Blood Cell Count (g/L)
Median (IQR) 10 (6.45-12) 10 (7-11) 10 (6-12) 0.68

Troponin (ng/L)
Median (IQR) 2.69 (0.05- 20) 1.3 (0.1-10.0) 9.3 (0.0-24.4) 0.22

Creatine Kinase (U/L)
Median (IQR) 265 (108.5- 737) 265 (110-567) 275 (72-900) 0.84

Creatine Kinase Mycardail
Band (μg/L)

Median (IQR)
33 (5.85- 84.5) 33 (7-72) 33 (4-127) 0.88

Angiographic characteristics
of the SCAD lesions - - - -

Coronary artery territory in-
volved - - - 0.66

Left main 10 (12.05%) 7 (14%) 3 (9.09%) -
Left anterior descending 36 (43.37%) 21(42%) 15(45.45%) -
Left circumflex artery 8 (9.64%) 5(10%) 3(9.09%) -
Right coronary artery 18 (21.69%) 9(18%) 9(27.27%) -

Multi-vessel 8 (9.64%) 5 (10%) 3 (9.09%) -
Branch vessel 3 (3.61%) 3 (6%) 0 (00%) -

Lesion characteristics - - - 0.50
Type 1 43 (51.81%) 24(48%) 19(57.57%) -
Type 2 35 (42.17%) 24(48%) 11(33.33%) -
Type 3 3 (3.61%) 1(2%) 2(6.06%) -

Multi-Type 2 (2.41%) 1(2%) 1(3.03%) -
Thrombolysis in Myocardial
Infarction (TIMI) grade flow - - - 0.65

TIMI 0 8 (9.64%) 5(10%) 3(9.09%) -
TIMI 1 13 (15.68%) 7(14%) 6(18.18%) -
TIMI 2 21 (25.30%) 15(30%) 6(18.18%) -
TIMI 3 41 (49.40%) 23(46%) 18(54.54%) -

Max stenosis severity (%) 80 (50- 95) 80 (50-95) 90 (60-95) 0.45
Max dissection length (mm) 25 (18- 36) 28 (20-41) 20 (14-30) 0.08
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Table 3. Management strategy.

- All Patients
(n=83)

Employed
(n=50)

Government=15
Private=31

Self-Employed=4

Unemployed
(n=33) P-value

Intervention - - - 0.26
Medical management only 33 (39.76%) 22(44%) 11(33.33%) -

Percutaneous coronary inter-
vention 44 (53.01%) 23(46%) 21(63.63%) -

Coronary artery bypass
grafting 6 (7.23%) 5(10%) 1(3.03%) -

Discharge medications [Total
No (82)] Total No (82) Total No (50) Total No (32) -

Aspirin 82 (100%) 50(100%) 32(100%) 1.00
P2Y12 inhibitor 75 (91.46%) 44(88%) 31(96.87%) 0.14

Beta Blocker 74 (90.24%) 46(92%) 28(87.5%) 1.00
Calcium Channel Blocker 9 (10.97%) 7(14%) 2(6.25%) 0.31

Statin 70 (85.36%) 45(90%) 25(78.12%) 0.36
Angiotensin-converting en-
zyme (ACE) inhibitor or an-
giotensin receptor blocker

(ARB)

54 (65.85%) 35(70%) 19(59.37%) 0.64

Nitroglycerin 27 (32.92%) 15(30%) 12(37.5%) 0.63
Follow-up medication [Total

No (81)] Total No (81) Total No (49) Total No (32) -

Aspirin 79 (97.53%) 47(95.91%) 32(100%) 0.52
P2Y12 inhibitor 50 (61.72%) 33(67.34%) 17(%) 0.25
Beta Blockers 76 (93.82%) 46(93.87%) 30(93.75%) 1.00

Calcium Channel Blocker 11 (13.58%) 5(10.20%) 6(18.75%) 0.33
Statins 64 (79%) 39(79.59%) 25(87%) 1.00

Angiotensin-converting en-
zyme (ACE) inhibitor or an-
giotensin receptor blocker

(ARB)

53 (65.43%) 31(63.26%) 22(68.75%) 0.64

Nitroglycerin 13 (16%) 9(18.36%) 4(12.5%) 0.55

the employed and unemployed groups. ACEI or ARB was
used in 66% of cases and continued into the follow-up peri-
od. Calcium channel blockers and nitroglycerin were used in
a minority of patients.

3.4. Events
Detailed information regarding In-hospital events is dis-

played  in  (Fig.  1).  There  were  8  composite  in-hospital
events, 6 in the unemployed group, and 2 in the employed
group.  In  the  unemployed  group,  4  patients  had  recurrent
ventricular  arrhythmia and cardiogenic shock.  One patient
died. The remaining 3 patients received IV amiodarone, in-
otropic  support,  and  intra-aortic  balloon  pumps,  and  sur-
vived  until  discharge.  The  other  2  patients  in  the  unem-
ployed group had NSTE-ACS secondary to extension of the
dissection. One patient had a retrograde extension of the dis-
section in a diagonal branch during balloon angioplasty of
the LAD and was treated with PCI. The second patient had
an extension of the dissection to an obtuse marginal branch
during the stenting of the left circumflex artery and was treat-

ed medically. In the employed group, there were two in-hos-
pital  events.  One  patient  underwent  an  Implantable  Car-
dioverter Defibrillator (ICD) placement for recurrent ventric-
ular arrhythmia and low LVEF (less than 35%). The other
patient had a spontaneous extension of the dissection in the
posterolateral  branch  24  hours  post  coronary  angiography
and was treated with PCI. There was no statistically signifi-
cant difference between the two groups in regards to com-
posite in-hospital events (6 (18.18%) vs. 2 (4%), p = 0.10).
Follow-up events are displayed in (Fig. 2).

The composite follow-up events were statistically signifi-
cant when comparing unemployed versus employed groups
(5 (15.62%) vs. 1 (2%), p = 0.03). In the unemployed group,
recurrent myocardial infarction occurred in all 5 patients, 4
of which were secondary to de novo coronary artery dissec-
tion. Three were treated medically and one underwent PCI.
In the employed group, one patient died within one year of
discharge from an unknown cause. In the employed group,
there  was  no  de  novo  coronary  artery  dissection  as  com-
pared to four patients in the unemployed group,  (4 (12.5%)
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Fig. (1). Flow diagram of clinical presentation, angiographic finding, and acute management for SCAD patients who had developed in-hospi-
tal events. (A higher resolution / colour version of this figure is available in the electronic copy of the article).

vs. 0 (0%), p = 0.02), respectively. As shown in (Table 4),
unemployment was significantly associated with all events
(in-hospital  and  follow-up)  in  univariate  and  multivariate
(adjusted for gender) logistic regression (OR 10.4 [2.1, 51.6]
p = 0.001 and adjusted OR 7.1 [1.3, 37.9] p = 0.021, respec-
tively).

4. DISCUSSION
The  main  finding  of  the  current  study  was  that  unem-

ployed patients with SCAD were more likely to experience
in-hospital and follow-up cardiac events. Besides, our study
found that 66% of males and 76% of female patients with
SCAD were employed and unemployed, respectively. Fac-
tors  associated  with  unemployment  were  lower  education
level, lower monthly income, and being single. Unemploy-
ment can lead to negative impacts on cardiovascular health
[35]. Unemployment is associated with high reported levels
of emotional stress [36], and unemployed individuals seek-
ing employment increase their level of emotional stress [37].
Emotional  stress  is  more  prevalent  as  a  trigger  of  SCAD
than physical  stress  [36].  Potential  mechanisms for  unem-
ployment  and  emotional  stress  contributing  to  SCAD  in-
clude sympathetic activation, catecholamine discharge, sys-
temic vasoconstriction, tachycardia, hypertension, and modi-
fied myocardial oxygen demand [38]. These pathways may
contribute to coronary artery shear stress and other negative

impacts responsible for SCAD and its prognosis [38-43]. Al-
though  this  hypothesis  has  not  been  tested  in  SCAD  pa-
tients,  a  similar  mechanism  has  been  proposed  in  other
stress-induced cardiovascular conditions such as takotsubo
cardiomyopathy [44, 45]. Catecholamine discharge can also
induce inflammation, which plays an important role in the
acute setting and during myocardial recovery after myocar-
dial infarction [46-48]. Previous studies have shown that un-
employment increases the risk of acute myocardial  infarc-
tion and that the association is not accounted for by conven-
tional  social,  behavioral,  psychological,  or  clinical  factors
[11]. Other evidence indicates that the effect of unemploy-
ment on all-cause mortality is not uniform across the popula-
tion:  mortality  due  to  unemployment  is  higher  among  the
young, the unmarried, the less educated, and lower-income
earners [8]. Previous evidence [49] has shown that there is a
heterogeneous relationship between income and health sta-
tus due to race and ethnicity. Therefore, no firm conclusions
can be made from the latter observation regarding residence.
As far as lower education level is concerned, it was previous-
ly shown that high educational levels might indicate an im-
proved  health  status  among  unemployed  individuals  [50].
Unemployment is  also linked with being divorced or wid-
owed, financial insecurity, loss of social support, and loss of
resources  (including access  to  healthcare).  Depression has
been  shown  to  be  strongly  associated  with  cardiovascular
disease and may be a significant co-contributor with   unem-
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Fig. (2). Flow diagram of SCAD patients who had developed events during follow up. (A higher resolution / colour version of this figure is
available in the electronic copy of the article).

Table 4. Association between unemployment and gender on all events (in-hospital and follow-up) in univariate and multivariate logis-
tic regression.

- Univariate OR (95% CI) Multivariate Or (95% Ci) Adjusted For The Other Factor
Covariate OR (95% CI) P-value OR (95% CI) P-value

Unemployment 10.4 (2.1− 51.6) 0.001 7.1 (1.3− 37.9) 0.021
Female 6.1 (1.2− 29.8) 0.026 3.1 (0.6 − 16.9) 0.197

ployment, especially in women [51]. These associations may
add to the stress of unemployment and its potential negative
impacts [52]. These effects may be even greater in a society
with  disparate  access  to  resources,  especially  for  women
[53-55].  Interventions  to  manage  these  factors  in  patients
with  SCAD,  either  occupationally  or  therapeutically,  may
help reduce future adverse cardiac events and possibly im-
prove prognosis. One potential countermeasure could be em-
ployment  resources,  which  could  provide  recovery  from
stress  by  possibly  reversing  these  mechanisms  [56,  57].

This type of outreach would be consistent  with Vision
2030 tenets [16]. In the previous study, Daoulah et al. [34]

compared the Arab Gulf countries to western cohorts in rela-
tionship to SCAD [35]. Potential explanations for the differ-
ences between the Arab and western data would include dif-
ferences in genetics, lifestyle, culture, and medical services
utilization between the two populations [58].

5. STRENGTHS
This  study  provides  information  about  patients  with

SCAD in a unique population, from the Arab Gulf countries.
Also, the study drew patients from a large number of centers
in that region. Finally, the study examines the association be-
tween employment status and in-hospital and follow-up ad-
verse cardiovascular events in SCAD patients.
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6. LIMITATIONS
The  study  is  potentially  limited  by  selection,  referral,

measurement,  and  attrition  biases.  Additionally,  the  retro-
spective analysis may have underestimated the prevalence of
SCAD  in  the  Arab  Gulf  region.  For  those  who  described
themselves  as  unemployed  (throughout  the  study  period),
the impact of specific circumstances of their unemployment
was not investigated or recorded.

CONCLUSION
SCAD patients with unemployment are associated with

worse in-hospital and follow-up events as compared to those
employed.  Attention  to  the  employment  status  in  patients
with cardiovascular disease can improve outcomes beyond
traditional effective therapies, and increase the quality of life
for these patients. Larger epidemiological studies are need-
ed,  taking  into  consideration  the  confounding  factors  and
supported by the appropriate sample size to confirm our find-
ings globally.
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