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Background:One of themodifiable risk factors for ST elevationmyocardial infarction is prehospital delay. The pur-
pose of our study was to look at the effect of contamination contamination obsession on prehospital delay com-
pared with other measurements during the Covid-19 pandemic.
Method: A total of 139 patients with acute STEMI admitted to our heart center from 20 March 2020 to 20 June
2020 were included in this study. If the time interval between the estimated onset of symptoms and admission
to the emergency room was >120 min, it was considered as a prehospital delay. The Beck Depression Inventory
(BDI), the Beck Anxiety Inventory (BAI), and Padua Inventory-Washington State University Revision (PI-WSUR)
test were used to assess Contamination-Obbsessive compulsive disorder (C-OCD).
Result: The same period STEMI count compared to the previous year decreased 25%. The duration of symptoms
onset to hospital admission was longer in the first month compared to second and third months (180
(120–360), 120 (60–180), and 105 (60–180), respectively; P = 0.012). Multivariable logistic regression
(model-2) was used to examine the association between 7 candidate predictors (age, gender, diabetes mellitus
(DM), hypertension, smoking, pain-onset time, and coronary artery disease (CAD) history), PI-WSUR C-OCD,
and admission month with prehospital delay. Among variables, PI-WSUR C-OCD and admission month were in-
dependently associatedwith prehospital delay (OR 5.36 (2.11–13.61) (P=0.01); 0.26 (0.09–0.87) p<0.001] re-
spectively].
Conclusion: Our study confirmed that contamination obsession was associated with prehospital delay of STEMI
patients, however anxiety and depression level was not associated during the pandemic.

© 2021 Elsevier Inc. All rights reserved.
1. Background

In recent years, a dramatic increase in coronary artery disease prev-
alence has become a significant health problem [1,2]. The adoption of
new medical and pharmaco-invasive treatments has decreased in-
hospital mortality in acute coronary syndrome (ACS) from 30% to 3%–
8% today. Many clinical, demographic and laboratory parameters and
risk scores have been demonstrated to predict hospitalization, adverse
effects, and mortality of ACS [3,4]. Prehospital delay is one of the modi-
fiable prognostic risk factors for STEMI patients.

The potential for divergence ofmedical attention and resources from
ACS and other acute diseases is one of the significant potential conse-
quences of coronavirus disease 2019 (COVID-19), alongside the mor-
bidity and mortality associated with the viral infection. During the
İhtisas Eğitim ve Araştırma
artal, İstanbul, Turkey.
pandemic, delays in hospital admissions were expected, confirmed by
several studies [5-8]. However, efforts to overcome this problem during
the early period of thepandemic has beenmade in theUK.Mafhamet al.
pointed out that the drop in hospital admission for ACSwas reduced fol-
lowing a publicity campaign by a scientific community in England [9].

Anti-contamination practices such as hand washing have reduced
the spread of COVID-19, However, they have led to a surge in some
mental health problems like Obsessive-Compulsive Disorder (OCD),
which is recognized as a severe anxiety disorder [10,11]. Contamination
OCD (C-OCD) is the most prevalent type of OCD characterized bywash-
ing behaviours or avoiding contaminated objects. In vulnerable people
who have different types of obsessions and compulsions, the sanitation
habits started as a normal shielding behavior, unfortunately, might lead
to C-OCD. However, COVID-19 anxiety cannot be predicted according to
the pre-pandemic contamination and obsessive-compulsive washing
symptoms [12].

We investigated the variations in OCD symptoms at different
months and their relationship with monthly varying prehospital delay
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in STEMI patients. As far as the researchers investigated, to our knowl-
edge no studies have evaluated the effect of OCD, depression, and anx-
iety altogether on prehospital delay in STEMI patients so far. A better
understanding of this impactmay play an essential role in increasing ac-
cess to revascularization in patients with STEMI and improving progno-
sis. As a result, we aimed to investigate the effect of C-OCD on
prehospital delay compared with other measurements during the
COVID-19 pandemic.

2. Method

2.1. Study population

This cross-sectional study included 139 patients with STEMI. The in-
clusion criteria were age ≥ 18 years, a final discharge diagnosis of acute
STEMI, with elevated troponin levels; the detailed inclusion and exclu-
sion criteria were displayed in the consort flow diagram of the study
(Fig. 1). Accordingly, patients with acute STEMI admitted to our
macro-hub heart center from 20March 2020 to 20 June 2020, who sur-
vived for more than 48 h, and agreed to participate in our researchwere
included in this study.

2.2. Data collection and verification

The duration of symptoms onset to hospital admission was deter-
mined as the prehospital delay time. The symptoms onset was defined
as the time reported by patients when they were aware of their acute
or severe illness, and this condition prompted them to seek medical at-
tention. Only patients admitted to the hospital within 24 h of the onset
of symptoms were included.

2.3. Definitions and outcomes

Admissions to the emergency department aremore likely to be asso-
ciated with heart disease at our center because it is a major center for
cardiovascular diseases. Since non-cardiac reasons like COVID-19 may
increase the troponin and result in misdiagnosis, non-STEMI patients
were not included in the study.
Fig. 1. Consort flow diagram (in
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Demographic characteristics of the patients were recorded. A
12‑lead electrocardiogram (ECG) along with emergency bedside trans-
thoracic echocardiography (TTE) were performed on all patients.
STEMI diagnosiswas defined based on confirmed ECG, troponin positiv-
ity, and the guidelines by the European Society of Cardiology (ESC). All
cases were also confirmed angiographically [13]. TTE was performed
in the emergency unit to classify as ejection fraction ≤35, between 35
and 50, or 50 ≥ using the Philips iE33 Doppler Ultrasound System.

2.4. Prehospital time definition

Patients admitted to the emergency department without an ambu-
lance were categorized as self-transported and those arriving by ambu-
lance were categorized as ambulance transported. If the time interval
between the estimated onset of symptoms and admission to the emer-
gency room was >120 min, it was described (categorized) as a
prehospital delay [14,15].

The application of primary percutaneous intervention during the
pandemic period was not changed. Patients under investigation (PUI)
for Covid-19 had procedures performed in isolated rooms with ade-
quate personal protective equipment.

2.5. Data collection

The patients were asked to complete a standard questionnaire after
being transferred from the intensive care unit to the inpatient unit dur-
ing the hospitalization. The interviews were conducted by cardiology
resident [BK, DC], and all demographic data, cardiovascular risk factors,
medical history, comorbidities, and symptoms associatedwith the acute
myocardial infarction (MI) were recorded. Pain onset time was catego-
rized as day time [after 8 a.m. to 6 p.m.] or night-time [after 6 p.m. to 8 a.
m.] according to onset of symptoms. The level of literacy and education
was assessed using three different answer options reflecting the na-
tional education system. Besides, fear of contracting COVID-19 before
admission to hospital was also questioned, and patients' responses
were recorded as mild, moderate, or high.

The Beck Depression Inventory (BDI) and the Beck Anxiety Inven-
tory (BAI) were applied to.
clusion-exclusion criteria).
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measure the frequency and severity of patient depression and anxi-
ety. Padua Inventory-Washington State University Revision (PI-WSUR)
was used to assess obsession severity. BDI.

and BAI are Likert-type scales that involve 21 symptoms and atti-
tudes, behavioral changes, and.

somatic symptoms [16,17]. We used PI-WSUR as it has been vali-
dated for screening purposes and matched better with our study. The
PI-WSUR scale consists of 39 items and five subscales. We used PI-
WSUR-total and PI-WSUR C-OCD subscales for analysis [18]. Patients
with difficulties in reading or writing were supported while filling out
the questionnaires. In addition, ambiguous questions and answers
were explained without any guidance for their decision. Each question
was scored with a 5-point Likert from 0 (not at all) to 4 (very much).
Laboratory analysis results were obtained from the hospital information
system, and only admission laboratory values were used for analyses.
The study was performed according to the principles stated in the Dec-
laration of Helsinki, and it was approved by the local Ethics Committee.
Informed consent was obtained from all participants included in the
study.
2.6. Statistical analysis

Kolmogorov-Smirnov test and/or a visual histogram were used to
assess normality. Non-normally distributed continuous variables
were expressed as the median and interquartile range [IQR] [quartile
1 to quartile 3]; and normally distributed variables were expressed as
mean ± standard deviation [SD]. Then, an independent t-test or
Mann–Whitney U test was used to compare the two groups according
to distribution. Categorical variables were compared by Chi-Square or
Fisher exact test and presented as a count and percentage. Moreover,
for [For] comparing continuous variables in the three groups accord-
ing to their admission months, we used ANOVA and Kruskal-Wallis
tests according to the distribution of variables; in addition, we used
the Chisquare test for categorical data comparison among the three
groups.

2.6.1. Primary outcome
The primary outcome is a prehospital delay, the delayed arrival to

thehospital, andwedefined as the time fromsymptomonset to arriving
at the emergency department. Prehospital delay was defined as the
time from symptoms onset to arriving at the emergency department.
We defined admission time > 120 min as prehospital delay since it
was established in previous studies [14,15].

2.6.2. Candidate predictors
We applied logistic regression method to investigate the relation-

ship between the primary outcome (prehospital delay) and candidate
predictors. Effects of individual predictors were reported using Odds-
ratio (OR) and 95% confidence interval (CI). All continuous variables
were incorporated into the model as flexible smooth parameters using
restricted cubic spline, then the effects of continuous predictors were
summarized using their interquartile range. Due to the expectation of
interaction between “admission-month* variables [PI-WSUR, PI-WSUR
C-OCD], the interaction term was appended to the regression models.
Variables with low <5% or high frequency > 95% were excluded from
the model. As a result, we included Age, Gender, diabetes mellitus
(DM), hypertension (HT), Smoking history, Pain time [day or night],
and CAD history as seven-candidate predictors for all models.

The association of prehospital-delay with seven candidate predic-
tors, admission-month, and “PI-WSUR”was evaluated using logistic re-
gression (Model-1).

In model 2, we used “PI-WSUR C-OCD”, instead of PI-WSUR, but
other predictor variables were the same. In model 3, we used PI-
WSUR C-OCD, BDI, and BAI instead of PI-WSUR, but other predictor var-
iables were the same as model-1.
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2.6.3. Model Performance measurement
Performance of the models measured by Likelihood ratio X [2],

Bayesian information criteria (BIC), and the Harrel’ C-index. The
models were compared according to the assessment of fit (likelihood
ratio Chi-square) and quality (BIC); and the partial χ2 value was
used to evaluate the relative significance of each predictor in
model 1 and model 2.

The calibration was assessed by plotting the observed outcome
on the y-axis and the predicted outcome on the x-axis. Deviation
from the 45° line indicates bias for the predicted outcome. C-index
was used to evaluate the discrimination of the model. Bootstrap re-
sampling, which used 200 random samples drawn with replace-
ment, was performed for internal validation. In each bootstrap
sample, predictive models were developed and evaluated in the
whole sample to quantify the optimism in the estimated apparent
performance.

2.6.4. Nomogram
This diagram provides a graphical depiction of all variables in the

model (we use it formodel-2) in addition to allowing the user to obtain
predicted values manually.

All statistical analyzes were performed using “rms”, “Hmisc”,
“gtrendr” and “ggplot2” packages with R version 4.02 (R statistical soft-
ware, Vienna, Austria).

3. Results

The study comprised 139 patients (45, 48, and 46 in the first, sec-
ond, and third months respectively), and the patients' demographic
characteristics are presented in Table 1. There was no statistically
significant difference in terms of age, gender, DM, and HT. However,
the duration of prehospital admissions was longer in the first month
than the second and third months (180 (120–360), 120 (60–180),
and 105 (60–180), respectively; P = 0.012). In case of over three
months, there was a statistically significant difference for PI-WSUR,
PI-WSUR C-OCD, BDI, and BAI (0.005, <0.001, <0.001, <0.001, re-
spectively). However, there was no statistically significant difference
in support levels from relatives and housemates for each month
across three months (P = 0.055, P = 0.655, respectively). There
was a 25% reduction in the number of STEMI cases in the “same
time-frame” compared with the previous year (438 cases in 2019
and 326 cases in 2020).

A univariable logistic regression demonstrated no association
between prehospital-delay and potential predictors, including age, gen-
der, DM and HT (Table 2). Conversely, admission month, PI-WSUR, PI-
WSUR C-OCD, BDI, and BAI were associated with prehospital delay
(from first month to third month OR 0.21(0.08–0.54), OR 3.81
(2.02–7.16), OR 5.38(2.54–11.39), OR 2.26(1.24–4.13), OR 1.60
(1.03–2.47), respectively).

Multivariable logistic regression was used to examine the associa-
tion between the mentioned 7 candidate predictors, PI-WSUR, and ad-
mission month with the prehospital delay (Table 3, model 1). Among
variables, PI-WSUR and admission month were independently associ-
ated with prehospital delay (OR 3.45 (1.62–7.34) (P = 0.04); 0.33
(0.11–0.97) (P < 0.001), respectively).

Furthermore, the relationship between 7 predictors, PI-WSUR C-
OCD, and admission month with prehospital delay was examined in
model 2. PI-WSURC-OCDand admissionmonthwere independently as-
sociated with the prehospital delay in model 2 (OR 5.36 (2.11–13.61)
(P=0.01); 0.26 (0.09–0.87) (P<0.001), respectively). The interactions
between admission month and PI-WSUR C-OCD were assessed
(P< 0.001 for interaction) (Table 3,model 2). Additionally, the relation-
ships of the 7 predictors, PI-WSUR C-OCD, BDI, BAI, and admission
month with prehospital delay were examined in model 3. PI-WSUR C-
OCD and admission month were independently associated with the
prehospital delay (OR 4.87 (1.74–13.61) (P = 0.02); 0.32 (0.10–0.98)



Table 1
Baseline characteristics of all group, and also comparison labaratory, clinical, and physcological differance according to admission month.

Variables All group 139 First: n:45 (march20-april20) Second n:48
(April20–May20)

Third n:46
(May20–June20)

P value

age 55(48–64) 55(49–66) 53(43.5–62.3) 56(51–64) 0.512
Gender (male) 95(68.3%) 34(75.6%) 35(72.9%) 26(56.5%) 0.104
Diabetes mellitus 27(19.4%) 8(17.8%) 5(10.4%) 14(30.4%) 0.053
Hypertension 37(26.6%) 15(33.3%) 10(20.8%) 12(26.1%) 0.393
Hystory of CAD 25(18%) 7(15.6%) 9(18.8%) 9(19.6%) 0.871
Dyslipidemia 37(26.6%) 14(31.1%) 11(22.9%) 12(26.1%) 0.668
Smoking (any-time) 102(73.4%) 31(68.9%) 31(64.6%) 40(87%) 0.035
Symptoms onset time, day-time 70 (50.4%) 26(57.8) 22(45.8%) 22(47.8%) 0.472
Symptom-to-admit hospital (minutes) 120(60–180) 180(120–360) 120(60–180) 105(60–180) 0.012
Door-to-Wiring duration minutes 35(29–42) 38(31–50) 33(28–45) 33(29–42) 0.062
St elevation amount (lead) 3(3–4) 3(3–5) 3(3–4.25) 3(3–4) 0.117
Hospitalization duration day 3-(3–5) 3(3–6) 3(3–4) 4(3–5) 0.112
Symptom-pain severity 9(8–10) 9(8–10) 9(8–10) 9(7–10) 0.442
Chest pain 139 (100%) 45(100%) 48(100%) 46(100%) 1.00
Back-pain 35(25.2) 12(26.7%) 12(25%) 11(23.9%) 0.955
Sweating 77(55.4%) 19(42.2%) 34(70.8) 24(52.2%) 0.018
Dyspne 21(15.1%) 2(4.4%) 10(20.8) 9(19.6%) 0.052
Gastrointestinal symptom 51(36.7%) 13(28.9%) 15(31.3%) 23(50%) 0.071
Afraid of virus
low
Intermediate
high

76 (54.7%)
37(26.6%)
26(18.7%)

27(60.0%)
6(13.3%)
12(26.7%)

24(50%)
19(39.6%)
5(10.4%)

25(54.3%)
12(26.1%)
9(19.6%)

0.045

Preceding angina 53(38.1%) 16(35.6%) 19(39.6%) 18(39.1%) 0.910
Infarct localisation (anterior) 68(48.9%) 22(48.9%) 23(47.9%) 26(56.5%) 0.662
Admission
ef <35
35–50
<50

10(7.2%)
84(72.3%)
45 (20.2%)

6(13.3%)
32(71.1%)
7(15.6%)

4(8.3%)
24(50%)
20(41.7%)

1(2.1%)
28(60.9%)
18(39.1%)

0.01

Use of ambulance 84 (60.9%) 26(57.8%) 26(55.3%) 32(69.6%) 0.325
Sedantary life 61 (43.9%) 12(26.7%) 22(45.8%) 27(58.7%) 0.008
Systolic BP mmhg 122(110–135) 122(110–136) 124(112–140) 114(100–129) 0.066
Diastolic BP mmhg 73(70–84) 75(70–84) 80(70–86) 73(69–75) 0.053
Hemoglobin g/dl 14.6(13.1–15.5) 14.1(12.9–15.5) 14.9(13.3–15.8) 14.5(12.7–15.3) 0.150
White blood cell 12.6(9.9–14.9) 13.2(10.0–15.1) 12.6(9.9–13.9) 11.4(9.3–15.0) 0.742
Platelet per-cubic mm3 272(222–338) 258(227–336) 284(248–360) 255(195–299) 0.041
Creatinine (mg/dl) 0.85(0.75–1.0) 0.90(0.80–0.98) 0.90(0.76–1.0) 0.81(0.70–1.01) 0.314
SpO2 97(96–97) 96(96–97) 97(96–97) 97(96–97.3) 0.195
Support from relative 31(22.3%) 9(20%) 16(33.3%) 6(13%) 0.055
House person-lived 3(2–4) 4(3–5) 3(2–4) 3(2–4) 0.665
Education. low
Middle
high

69(49.6%)
23(16.5%)
47(33.8%)

22(48.9%)
13(28.9%)
10(22.2%)

23(47.9%)
4(8.3%)
21(43.8%)

24(52.2%)
6(13%)
16(34.8%)

0.045

PI-WSUR total 35(20–49) 37(27–63) 36(23–49) 25(15–44) 0.005
PI-WSUR C-OCD 16 (8–27) 21(11–32) 16.5(9–26) 11(5–24) <0.001
Beck anxiety inventory 4(2–6) 6(4–12) 4(1–5) 3(2–4) <0.001
Beck depression inventory 5 (2–6) 8(3–14) 5(2−12) 4(2–6) <0.001

Data are given in mean ± SD or in numbers with percentages. The one-way ANOVA, Kruskal-Wallis rank sum test, Fisher's exact test and χ2 test were performed. Gastrointestinal symptom
(indigestion, and/or nausea and/or vomiting), PI-WSUR:Padua inventory Washington university revision. C-OCD:Contamination obsessive compulsive disorder, BP- blood pressure; CAD-
coronary artery disease, CV- cardiovascular; IQR- interquartile range day-time: 8 am-18 pm.
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(P < 0.001), respectively). However, BDI and BAI were not associated
with prehospital delay. The interactions between admission month
and PI-WSUR C-OCD were assessed (P < 0.001 for interaction).
Table 2
Univariable logistic regression between prehospital-delay and predictors.

Variables Odds-ratio and CI p value

Age (from 48 to 64 years) 1.47 (0.88–2.46) 0.13
Gender (male referance) 1.34 (0.63–2.83) 0.43
Diabetes mellitus 0.90 (0.38–2.13) 0.82
Hypertension 1.72 (0.76–3.86) 0.18
Smoking 0.42 (0.18–1.01) 0.06
Coronary Artery Disease history 0.42 (0.17–1.02) 0.06
Pain time (day-time referance) 0.31(0.15–0.64) 0.001
PI-WUR total (from 20 to 49) 3.81 (2.02–7.16) <0.001
Beck-depression (from 2 to 9) 2.26(1.24–4.13) 0.007
Beck-anxiety (from 2 to 6) 1.60(1.03–2.47) 0.03
Admission-month (from first month to third month) 0.21(0.08–0.54) 0.001
PI-WSUR C-OCD (from 8 to 27.5) 5.38(2.54–11.39) <0.001

Data are given in OR (95%CI). Univariable Logistic regression analyses was used.
Abbreviation: PI-WSUR; Padua inverntory Washington university revision, C-OCD:Con-
tamination obsessive compulsive disorder.
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The performance of model 1, model 2, and model 3 is demonstrated
in Table 3. Model 2 possessed the lowest BIC value, the highest likeli-
hood X2 and Harrel C-index when compared with model 1 and model
3, indicating that it is the most accurate and straightforward model for
predicting prehospital delay (lower BIC value, higher likelihood X2,
and better Harrel C-index). In Fig. 2a, we manifested monthly changing
PI-WSUR C-OCD score for predicting log-odds.

of prehospital delay. In Fig. 2b, we summarized the relative impor-
tance of each predictor in model 2. In Fig. 2a, we manifested monthly
changing PI-WSUR C-OCD score for predicting log-odds of prehospital-
delay. In Fig. 2b,we summarized the relative importance of each predic-
tor in the Model-2.

PI-WSUR-contamination was ranked as the most contributing pre-
dictor for the prehospital delay, and admission-month was the second
contributing predictor. In Fig. 3a, the prehospital delay probability was
plotted according to PI-WSUR C-OCD, which was adjusted with all pa-
rameters in the model 2 for the probability of prehospital delay.

The corrected calibration depicted a fair agreement with the appar-
ent calibration; in our calibration plot, the mean absolute error was
0.047 and the quantile of error was 0.115 (Fig. 3b). This means that



Table 3
Multivariable logistic regression, model-1, model-2 and model-3. Model performance measurements.

Variables Odds-ratio and CI P value C-index Likelihood ratio BIC p interaction

Model-1
0.830 51.73 188.2 0.002PI-WSUR total (from 20 to 49) 3.45 (1.62–7.34) 0.04

Admission-month (from first month to third month) 0.33 (0.11–0.97) 0.01
Model-2

0.855 58.31 181.6 <0.001PI-WSUR-C-OCD (from 8 to 27.5) 5.36 (2.11–13.61) 0.01
Admission-month (from first month to third month) 0.26 (0.09–0.87) <0.001
Model-3

0.856 59.30 190.6 <0.001
PI-WSUR C-OCD (from 8 to 27.5) 4.87 (1.74–13.61) 0.02
Beck-depression inventory (from 2 to 9) 1.13 (0.46–2.79) 0.77
Beck-anxiety inventory (from 2 to 6) 1.28 (0.74–2.20) 0.36
Admission-month (from first month to third month) 0.32 (0.10–0.98) <0.001

Data are given in Odds-Ratio (95%CI). Multivariable Logistic regression analyses was used All 3 models adjusted Age, Gender, DiabetesMellitus, Hypertension, Smoking hystory, Pain time
(daytime (from8 a.m. to 6 p.m.) or at night (from6p.m. to 8 a.m.) andCoronary artery disease history. p value for odds-ratio; p interaction formodel1- PI-WUR-total scores and admission
month interaction p-value, for model 2–3 interaction between month and PI-WUR-contamination scores and admission-month interaction p-value. Abrevations: BIC: Bayesian informa-
tion criteria (lower value depict bettermodel), Harrel c-index statisticsmeasures thediscriminative ability of themodel, and values closer to 1.0 are better. Likelihood RatioX2higher value
represent better model performance. PI-WSUR:Padua inventory-Washington university revision, C-OCD:Contamination obsessive compulsive disorder.
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prehospital delay is underestimated if the probability is lower than 60%
and overestimated if the probability is over 60% according to model 2.
We generated a nomogram using variables in model-2 and variable co-
efficient in predicting the probability of prehospital-delay (Fig. 3c). As
an example, 70 years-old,male, DMpresent, noHT, smoker, no CADhis-
tory, day-time applied patient involved in the first month and PI-WSUR
C-OCD score 15, the result is 140 point, whichmeans 65% probability to
prehospital delay.

4. Discussion

We found a significant relationship between prehospital delay with
PI-WSUR total and PI-WSUR C-OCD. Moreover, the results of this study
showed that admission in the early period.

of the pandemic and higher PI-WSUR C-OCD score increased
prehospital delay in patients with STEMI [(PI-WSUR OR 5.36
(2.11–13.61) (when PI-WSUR score increased from 8 to 27.5), (p inter-
action between admission month and PI-WSUR <0.001)] model 2.
Fig. 2. (A) interaction between month and PI-WSUR C-OCD:Padua inventory-Washington uni
each predictor in the model-2.
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Prehospital delay durationwas significantly longer in patients admitted
in the first month than the third month (180 (120–360) IQR, 105
(60–180) IQR, respectively; P = 0.012) (Table1). OCD (with 3% preva-
lence in general population) may present with different clinical situa-
tions, often manifesting with the fear of being infected and cleaning
habits [13]. During the COVID-19 pandemic, washing hands continu-
ously to prevent the spread of infection along with staying away from
public areas to avoid infection have made the OCD-like lifestyle a new
normal lifestyle [19]. During the COVID-19 pandemic, with the change
of hygiene recommendations and.

classical lifestyle according to these recommendations, an infra-
structure has been prepared for the formation of C-OCD in the general
society [20]. Parallel to this, in our study, PI-WSUR total score and PI-
WSUR C-OCD were higher in the period of 20 March to 20 April com-
pared to the period of 20 May to 20 June (37 (27–63) IQR, 25 (15–44)
IQR, P=0.045; 21 (11−32) IQR, 11 (5–24) IQR, P<0.001, respectively)
(Table-1). The effect of contamination fear on hospital admission time
has been speculated in many studies, but it has not been studied
versity revision Contamination obsessive compulsive disorder (B) Relative importance of



Fig. 3. (A) Probability of Prehospital delay was plotted according to PI-WSUR C-OCD: Padua inventory-Washington university revision Contamination obsessive compulsive disorder,
(B) The corrected calibration (internal validation), (C) Nomogram for probability of prehospital delay.
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comprehensively so far [21-26]. As far as the researchers investigated,
this is the first study which evaluates the association between contam-
ination fear and prehospital delay during the COVID-.

19 pandemic.

Kadahat et al. demonstrated that the number of cardiac procedures
decreased by 48% during the COVID-19 pandemic [21]. According to
data from 73 centers in Spain, admissions with STEMI rates decreased
by 40% compared to the period before COVID-19 pandemic [22]. In an-
other study from the US, the number of STEMI patients decreased by
38% compared to former periods [23]. Furthermore, De Rossa et al. dem-
onstrated that STEMI rates decreased by 26.5% compared to the previ-
ous year and STEMI mortality increased as well, the risk ratio (RR)
was 3.3, 95% CI 1.7–6.6 compared to 2019 (P < 0.001) [27]. A recent
study showed that out- of hospital cardiac arrest incidence significantly
increased compared to the previous year [26]. Several studies have
attempted to determinewhether prehospital delaysmight be shortened
by public education concerning ACS symptoms. A systematic review of
10 studies proposing to decrease prehospital delay times concluded
that there was a little evidence that public education interventions re-
duced prehospital delay [28].

In a recent Twitter study by Kumar et al. in the period ofMarch 17–30,
2020, the most perceived negative-opinion in social-media was “fear”
when examining the perception of COVID-19 related content [5]. Also,
we found a similar tendency in our study using the “gtrendr” package,

and “death” was the most searched word on the internet related to
COVID-19 during the timeframe between 20 March-20 June 2020 [29].
STEMI patients may have avoided admission to the hospital due to the
fear of COVID-19. Besides, Stella et al. found that STEMI decreased by
21%, and chest pain admission decreased up to 54% compared with
the previous period [6]. This discrepancy is supported in another
study in which they found significant increases in mortality from car-
diovascular disease and other diseases during COVID-19 [7]. A
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nationwide registry in Turkey revealed an overall 47.1% decrease in
the rate of acute MI admissions during the COVID-19 pandemic. Fur-
thermore, this registry showed that admission time of the patients,
who were directly admitted to the hospital, was 100 (90–550, IQR) mi-
nutes during the pre-pandemic period. However, it increased to 145
(70–303, IQR)minutes during the pandemic [8]. As the nationwide reg-
istry showed “door-to-balloon time” was not affected; similar to this
finding, in our study, the “door to wire” duration did not change during
different months. Our study showed that the most possible and stron-
gest factor for explaining prehospital delay was C-OCD, and as Fig. 2
shows, this could be explained by the shift in the community behavior
due to COVID-19pandemic. The idea behind reduction in STEMImortal-
ity is dependant on early reperfusion which is time dependant, risk
modification, and strong antiplatelet therapy. However, during a pan-
demic, this idea was broken [13]. Usingmost of the available healthcare
resources including human force to deal with the pandemicmade it dif-
ficult to achieve early reperfusion goal [7,9].

Therefore, specific measures, such as increasing public awareness
may reduce the fear of acquiring infection and mitigate the potential
complications of STEMI during the COVID-19 pandemic. In the UK, the
partial improvement in hospital admission rates by the end of May
2020 demonstrated that the British Heart Foundation publicity cam-
paign in early April 2020, in which people with heart attack symptoms
were encouraged to go to the hospital, could have helped to decrease
such fears [9].

The similarity of decreases in STEMI admission rates, irrespective of
age, sex, and comorbidities, depicts that our findings might be general-
izable to all patients who are having an acuteMI during a pandemic. Ex-
ploring potential predictive factors of prehospital delay for.

STEMI is important. As a result, our study recommends prehospital
delay of STEMI should be closely monitored in order to prevent decline
in admission trends and prehospital delay during any subsequent
pandemic.
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4.1. Strengths and limitations

One of themain strengths of this study is that it had a relatively long
time and sample during the pandemic, and it was conducted in a percu-
taneous coronary intervention (PCI)-capable hospital. Hence, the results
could be extended to other places with similar settings. Moreover we
confirmed the accuracy of STEMI diagnosis by ECG, troponin, and angi-
ography. Our study had also several limitations. First, we could not ex-
clude the influence of patients recall bias for symptoms onset time.
However, data were collected during the patient's admission within
48–72 h after symptoms onset. Another limitation is that survivor bias
might exist as patients whowere dead on arrival, or within 24 h of hos-
pital arrival, were excluded. Another limitation is the single-center
cross-sectional design of our study. The participants' low educational
level may have influenced the measurement reliability due to the chal-
lenge in answering of the PI, BDI, and BAI questionnaire. Our results
were affected homogeneously as no difference between our groups ac-
cording to education level was observed. In addition, some factors in the
BDI and BAI (dyspnea, fatigue, and insomnia) can be common in symp-
tomatic applicants; therefore, the scores may not represent real depres-
sion or anxiety severity in patients with severe symptoms.

5. Conclusion

Our study confirmed that C-OCD was associated with prehospital
delay of STEMI patients, but.

anxiety and depression level were not associated with prehospital
delay during the pandemic. Efforts should be made in future to reduce
prehospital delay during pandemics.

5.1. Main messages

The greater alteration in contamination obsession during Pandemic
was associated with increased prehospital delay. The upward trend of
contamination obsession change was significantly associated with in-
creased prehospital delay. However, no significant association was
seen between prehospital delay with anxiety and depression level
among people with STEMI.

5.2. Current research questions

The value of contamination obsession on prehospital delay com-
pared with other measurements.

during the COVİD-19 pandemic. Is there a difference in the relation-
ship between admission month and prehospital delay?

5.3. What is already known on the subject

Prehospital delay is one of the modifiable prognostic risk factors for
STEMI patients. Although it has been speculated inmany studies, the ef-
fect of contamination obsession on hospital admission time has not
been studied comprehensively so far.
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