Supplementary Material
1. Assessment Materials
1.1. Socio-demographic Data Form, Daily New Covid-19 Cases and Daily New Covid-19-related Deaths 
Data regarding the date of birth, gender, the presence of a diagnosed psychiatric disorder, psychopharmacological medication use, cigarette and alcohol use within the last 30 days, lifetime illicit drug use, the history of SARS-CoV-2 infection, SARS-CoV-2 infection history in close family members, the history of psychiatric disorders in the first-degree relatives were collected. In the day when the participants filled the questionnaire , we get data regarding the number of daily new covid-19 cases and daily new covid-19-related deaths in participant’s country from WHO Covid-19 Dashboard (https://data.who.int/dashboards/covid19/cases). 

1.2. The Community Assessment of Psychic Experiences (CAPE)
CAPE consists of three dimensions: Positive symptoms (20 items), negative symptoms (14 items), and depressive symptoms (8 items) [1]. Only the positive symptoms dimension of the CAPE (CAPE-Pos) was used in the current study. Instead of questions searching for lifetime experiences of PLEs, such as “In your lifetime, have you ever felt as if the thoughts in your head are not your own?”, modified items were applied: “Since March 2020 (Covid-19 outbreak), have you . . . .”[2] reported the meta-analytical reliability of the CAPE as 0.91. CAPE was found valid and reliable in Turkey [3], Spain[4], Nigeria[5], and India [6]. The Cronbach alpha for the CAPE-Pos subscale in the current study was 0.86 for Turkish, 0.78 for Spanish, 0.85 for Nigeria, 0.82 for India. According to k-means algorithm, CAPE score was categorized into three groups: Low CAPE (20-27), Medium CAPE (28-37), High CAPE (38 or more).

1.3. Patient Health Questionnaire-9 (PHQ-9)
The PHQ-9, which comprises 9 items scored on a scale of 0 to 3, was utilized to measure depressive symptoms. Higher scores indicate greater symptom severity. The validity and reliability of the PHQ-9 was conducted in Turkey [7], Spain [8], Nigeria [9], and India [10]. The Cronbach alpha for the PHQ in the current study was 0.89 for Spanish, 0.90 for Turkish, 0.91 for Nigeria, 0.92 for India. PHQ scores were grouped into two categories including low PHQ (below 10), high PHQ (10 or more) by k-means algorithm.

1.4. The Generalized Anxiety Disorder-7 (GAD-7)
Anxiety symptoms were assessed with the GAD-7, which includes 7 items scored from 0 to 3 each, with total scores ranging from 0 to 21. Higher scores indicate greater symptom severity. The reliability and validity studies of GAD-7 were conducted in Turkey [11], Spain [12], India [10], and Nigeria [13]. The Cronbach alpha for the GAD-7 in the current study was 0.90 for Turkey, 0.91 for Spain, 0.91 for Nigeria, 0.90 for India. The k-means algorithm categorized the GAD-7 score into two groups: Low GAD (below 10) and high GAD (10 or more).

1.5. Pittsburg Sleep Quality Index (PSQI)
To measure sleep problems, a self-related questionnaire, the PSQI, was used. The PSQI consists of seven domains including subjective sleep quality, sleep latency, sleep duration, sleep efficiency, daytime dysfunction, sleep fragmentation, and use of sleep aid medications, which altogether to provide a global sleep quality index score. The possible scores range from 0–21, with greater than five indicative of impaired sleep quality. The reliability and validity of the PSQI was conducted in Turkey [14], Spain [15], India [16], and Nigeria [17]. The Cronbach alpha for the PSQI subscale in the current study was 0.78 for Turkey sample, 0.78 for Spanish sample, and 0.79 for Nigerian sample, 0.85 for Indian sample. According to the k-means algorithm, we categorized the PSQI scale into three groups: Low PSQI (0-5), Medium PSQI (6-10), high PSQI (11 or more). 

2. Statistics regarding Association Rule Mining Algorithm
A data mining analysis was conducted to explore associations within the survey data using Association Rule Mining, a method for uncovering hidden and valuable patterns in large datasets. We employed the Apriori algorithm to identify frequent item sets and generate association rules. The algorithm efficiently prunes infrequent combinations using a minimum support threshold, which also reduces computational cost in large datasets. To avoid the dominance of overly common patterns, the Apriori-Inverse algorithm was also applied, which filters out too frequent item sets using a separate threshold, allowing less obvious but meaningful patterns to emerge in the analysis [18].
First, in the data preparation process, since the rule mining algorithm requires binary transactional data, continuous variables (CAPE, GAD, PSQI, and PQH) were transformed to categorical variables. Thus, each of those numeric variables was categorized by clustering using the k-means algorithm. Then, association rule mining was applied. The rules were evaluated through measures for interestingness, such as confidence and lift [19]. Each set of rules were sorted according to the lift criteria which was detailed in Bayardo-Jr et al. [19] For a rule such as X => Y, Lift(X, Y)>1 signifies that positive correlation among X and Y, while 0<Lift(X,Y)<1 signifies negative correlation among the variables [20].
The rules which contain HIGH_CAPE on the right-hand side were filtered in order to find the patterns which might signify high CAPE scores. Rule mining was repeated for each country separately. After several tests, appropriate thresholds for minimum and maximum support were determined as 2.5% to 40% in our case, while the confidence threshold for rules was set to 40%. While those parameters resulted in a sufficient number of results in Turkey, India and Nigeria; no rules were discovered for Spain that signify high CAPE scores. For this reason, the minimum support thresholds were loosened as 2.0% for Spain. RuleGenerator Software [21] was used to execute the algorithm and obtain association rules.
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Figure 1. Visualization of the non-linear relationship between the Pittsburg Sleep Questionnaire Index (PSQI) or Daily New Covid-19 related deaths, and Community Assessment of Psychic Experiences (CAPE-Pos) 
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Table 4. The results of association rule mining algorithm 

	TURKEY

	#
	Association Rule (XY)
	{X}
	{Y}
	{XY}
	Support
	Confidence
	Lift

	1
	(suicidal thought = yes) & (suicide attempt = yes)  (psychiatric disorder = yes) & CAPE ∈ []
	20
	17
	8
	7.60%
	40.00%
	6.19

	2
	(cigarette usage = every day) & (suicidal thought = yes)  CAPE ∈ [38, 62]
	12
	38
	9
	4.56%
	75.00%
	5.19

	3
	(psychiatric disorder = yes) & (suicide attempt = yes)  (suicidal thought = yes) & CAPE ∈ [38, 62]
	20
	21
	8
	7.60%
	40.00%
	5.01

	4
	(alcohol usage = 3-5/month) & (suicidal thought = yes)  CAPE ∈ [38, 62]
	10
	38
	7
	3.80%
	70.00%
	4.84

	5
	(suicidal thought = yes)  CAPE ∈ [38, 62]
	41
	38
	21
	15.59%
	51.22%
	3.54

	NIGERIA

	
	Association Rule (XY)
	{X}
	{Y}
	{XY}
	Support
	Confidence
	Lift

	1
	PSQI ∈ [11, 21]  CAPE ∈ [38, 62] & PHQ ∈ [10, 27]
	6
	8
	3
	6.19%
	50.00%
	6.06

	2
	(gender = male) & PHQ ∈ [10, 27]  CAPE ∈ [38, 62]
	5
	10
	3
	5.15%
	60.00%
	5.82

	3
	PHQ ∈ [10, 27] & PSQI ∈ [11, 21]  CAPE ∈ [38, 62]
	5
	10
	3
	5.15%
	60.00%
	5.82

	4
	PSQI ∈ [11, 21]  CAPE ∈ [38, 62]
	6
	10
	3
	6.19%
	50.00%
	4.85

	5
	(psychiatric disorder = yes) & PHQ ∈ [10, 27] & GAD ∈ [10, 21]  CAPE ∈ [38, 62]
	9
	10
	4
	9.28%
	44.44%
	4.31

	6
	(psychiatric disorder = yes) & PHQ ∈ [10, 27]  CAPE ∈ [38, 62]
	14
	10
	6
	14.43%
	42.86%
	4.16

	INDIA

	
	Association Rule (XY)
	{X}
	{Y}
	{XY}
	Support
	Confidence
	Lift

	1
	(psychiatric disorder = yes) & (suicidal thought = yes) & PSQI ∈ [11, 21]  CAPE ∈ [38, 62]
	11
	56
	9
	3.12%
	81.82%
	5.16

	2
	(suicidal thought = yes) & PSQI ∈ [11, 21]  CAPE ∈ [38, 62]
	23
	56
	15
	6.52%
	65.22%
	4.11

	3
	(suicide attempt = yes) & PSQI ∈ [11, 21]  CAPE ∈ [38, 62]
	16
	56
	9
	4.53%
	56.25%
	3.55

	4
	(psychiatric disorder = yes) & PSQI ∈ [11, 21]  CAPE ∈ [38, 62]
	25
	56
	13
	7.08%
	52.00%
	3.28

	5
	PSQI ∈ [11, 21]  CAPE ∈ [38, 62]
	46
	56
	22
	13.03%
	47.83%
	3.01

	SPAIN

	
	Association Rule (XY)
	{X}
	{Y}
	{XY}
	Support
	Confidence
	Lift

	1
	(psychopharmacological treatment = yes)  CAPE ∈ [38, 62]
	8
	5
	3
	6.02%
	37.50%
	9.98

	2
	PSQI ∈ [11, 21]  CAPE ∈ [38, 62]
	10
	5
	3
	7.52%
	30.00%
	7.98

	3
	(COVID in family = yes) & GAD ∈ [10, 21]  CAPE ∈ [38, 62] & PHQ ∈ [10, 27]
	17
	3
	3
	12.78%
	17.65%
	7.82

	4
	(COVID in family = yes) & PHQ ∈ [10, 27]  CAPE ∈ [38, 62] & GAD ∈ [10, 21]
	18
	3
	3
	13.53%
	16.67%
	7.39

	5
	PHQ ∈ [10, 27] & GAD ∈ [10, 21]  (COVID in family = yes) & CAPE ∈ [38, 62]
	21
	3
	3
	15.79%
	14.29%
	6.33

	6
	(COVID in family = yes) & PHQ ∈ [10, 27] & GAD ∈ [10, 21]  CAPE ∈ [38, 62]
	13
	5
	3
	9.77%
	23.08%
	6.14

	7
	GAD ∈ [10, 21]  (COVID in family = yes) & CAPE ∈ [38, 62] & PHQ ∈ [10, 27]
	28
	3
	3
	21.05%
	10.71%
	4.75

	8
	GAD ∈ [10, 21]  CAPE ∈ [38, 62] & PHQ ∈ [10, 27]
	28
	3
	3
	21.05%
	10.71%
	4.75

	9
	GAD ∈ [10, 21]  (COVID in family = yes) & CAPE ∈ [38, 62]
	28
	3
	3
	21.05%
	10.71%
	4.75

	10
	(COVID in family = yes) & GAD ∈ [10, 21]  CAPE ∈ [38, 62]
	17
	5
	3
	12.78%
	17.65%
	4.69



CAPE-Pos: Community Assessment of Psychic Experiences, Positive subscale; PHQ: Patient Health Questionnaire; GAD: Generalized Anxiety Disorder; PSQI: Pittsburg Sleep Quality Index.





image1.tiff
Predicted Cape-Pos Total

31

30

29

28

27

GAM Model PSQI Changing Points

— GAMFit
-~ Curve Change
®  Changing points

Psal

20





image2.tiff
Predicted Cape-Pos Total

34

32

30

28

GAM Model Covid-19-related new deaths

16.74,

242353

— GAMFit
- Curve Change

®  Changing Points

1000

T
2000

Covid-19 related new deaths

3000 4000




