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Article

clonic seizures during an inhibitory neuronal state or absence 
seizures during an excitatory state (2). Despite the different 
manifestations, seizures are easier to identify and diagnose 
in children (62% accurate diagnosis) and adults (74.75% 
accurate diagnosis) than neonates (7.6% accurate diagnosis) 
(6-8). Neonates, which are infants in the 0–4 week range, 
can be permanently impacted by seizures. Many neonates 
have been diagnosed with ongoing epilepsy, developmental 
delays, or cerebral palsy after even one instance of a seizure 
(9). Thus, immediate identification and treatment of neonatal 
seizures is essential for the health of the child (10). However, 
due to the immaturity of a neonate’s brain, visual signs are 
more difficult to ascertain and diagnose (9). Therefore, it 
is imperative to identify etiologies or factors that cause or 
strongly influence the likelihood of a neonatal seizure. 
	 Numerous uncontrollable factors have been correlated 
with neonatal seizures including hypoxia-ischemia and 
asphyxia, hemorrhage and intracerebral infarction, physical 
trauma, central nervous system (CNS) infections, inborn 
metabolic disorders, malformations of cerebellum during 
development, and preterm birth (11-15). These factors are 
associated with 91% of all neonatal seizures (10). The most 
prevalent is hypoxia-ischemia, which accounts for 41% of all 
neonatal seizures. This is when the neonate does not receive 
enough oxygen to the brain (10). 
	 Additionally, some controllable factors during pregnancy 
have been implicated in seizures including smoking, 
alcohol consumption, opioids use, and use of a category of 
antidepressant medication called selective serotonin reuptake 
inhibitors (SSRIs) (Table 1) (16-46). Two of these risk factors, 
alcohol consumption and opioid use, are primarily correlated to 
neonatal seizure with an intermediary risk factor, respectively 
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SUMMARY
Neonatal seizures occur in 0.01-0.06% of newborns. 
Many studies have correlated single factors with 
neonatal seizures, but emerging evidence indicates 
that the stimuli for neonatal seizures are multifactorial. 
To decrease neonatal seizure incidence, it is 
important to identify which combinations of factors 
have the greatest effect. The ability to identify the 
combinatorial influence has been restricted so far due 
to the limited number of case studies. Monte Carlo is a 
simulation method used to determine the probability 
of an uncertain event by simulating a large number 
of experiments that are otherwise unfeasible. We 
identified four controllable risk factors from previous 
studies: smoking, alcohol consumption, opioid use, 
and selective serotonin reuptake inhibitors use (SSRIs). 
Here, we used Monte Carlo simulations to examine 
the interplay of multiple factors simultaneously, 
which has not been considered in many previous 
studies. Previously, alcohol consumption and opioid 
use have only been associated with seizure through 
an intermediary factor (Fetal Alcohol Spectrum 
Disorders and Neonatal Opioid Withdrawal Syndrome, 
respectively). Our simulation demonstrated that 
there is a weak relationship between smoking and 
seizure and the strongest association between 
alcohol consumption and seizures. Similar to opioid 
use, SSRIs have previously been shown to have a 
moderate relationship with neonatal seizures. In 
contrast to published studies, our algorithm showed 
that SSRIs have a more significant role. Our work 
provides support for use of Monte Carlo simulations 
to determine the contribution of controllable factors 
to neonatal seizures, with the potential for ultimately 
allowing for more informed clinical decisions. 

INTRODUCTION
	 A seizure is defined as the occurrence of hypersynchronous 
firing within neurons (1). This irregularity in electrical signaling 
can lead to changes in cognitive ability, muscle tension, 
emotions, and thought processes (2). Status epilepticus is 
when a patient has two or more unprovoked seizures, or a 
seizure that lasts for an extended period of time (3). This leads 
to the death of over 125,000 people in the US annually (4). 
Although seizures do not equate to having epilepsy, seizures 
have adverse effects even with a singular occurrence (5). 
The manifestation of a seizure in people can look visually 
different depending on the type, including generalized tonic-
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Table 1: Lowest and highest probabilities applied in the 
Monte Carlo simulation for each risk factor are shown. Alcohol 
consumption and opioid use were designated intermediary risk 
factors and are therefore not shown to have a direct relationship with 
values for P(NS|RF). RF = risk factor. NS = neonatal seizure. P(RF) 
is the probability of the specific risk factor. P(NS|RF) is the range 
of probabilities identified of neonatal seizure given the specific risk 
factor is present. FASD = fetal alcohol spectrum disorder. NOWS 
= neonatal opioid withdrawal syndrome. SSRI = selective serotonin 
reuptake inhibitors. ND = No data. Values were obtained from 
literature reviews (22-46).
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being neonatal opioid withdrawal syndrome (NOWS) and fetal 
alcohol spectrum disorder (FASD) (47-54). Currently, the role 
of SSRIs in seizure is questionable, as several studies have 
argued that SSRIs can induce seizures while others deny this 
claim (55-59). Since the cause of neonatal seizures seems 
multifactorial, it is possible that the disagreement in these 
studies is due to a neglect of other variables (7,60). 
	 Ranges for the statistical probability of each risk factor 
leading to neonatal seizure were identified using a literature 
review. We hypothesized that the variable ranges of 
probabilities among studies in the literature can be attributed 
to the compounding effect of multiple controllable factors. 
This compounding of factors may not have been considered 
by the authors in these studies. Notably, during our literature 
review of these articles we noticed that marginal statistics 
were often used. Marginal statistics define probabilities that 
do not consider the other variables present in the parameter 
and are unconditional (61). To our knowledge, the referenced 
articles each have their own limitations. These include a lack 
of specifics in detail about duration, frequency, and quantity 
of the toxin substance exposure to the mother and, therefore, 
the fetus. Therefore, there is an inevitable lack of continuity 
between articles, which may cause certain correlations to go 
unnoticed. For instance, one paper discussing the probability 
of a mother smoking did not mention whether or not she drank 
alcohol, despite the fact that smoking and drinking tendencies 
tend to be linked (62). Ideally, each probability would be of 
a singular risk factor and would ignore any possibility of 
overlap. Practically, however, the risk factors should have 
been studied without any other comorbidities or conditions to 
ensure statistically accurate results. Again, this may be due to 
inaccuracies in the categorization of samples in the datasets 
accumulated. 
	 By considering the findings of both single and conditional 
probabilities in separate studies, it was possible to approach 
a more robust prediction of each contributing risk factor. The 
objective of this study was to determine if the Monte Carlo 
simulation can be used to predict which combination of factors 
gives neonates the greatest likelihood of seizure. We created 
a Monte Carlo simulation in order to estimate the chance of 
a neonate developing seizures given varying parameters. 
To understand the functions of a Monte Carlo simulation, 
one must first understand its underlying principles. A Monte 
Carlo simulation is a computational algorithm that involves 
the random assignment of variables predicated on the Law 
of Large Numbers (63). The Law of Large Numbers argues 
that as more experiments are continuously repeated, the 
statistical mean will approach the true value (64). Monte Carlo 
specializes in random sampling. The more data points are 
generated, the closer one gets to the true value of association 
between an explanatory and response variable. For the Monte 
Carlo analysis of the role of different risk factors on neonatal 
seizures, we included key parameters (62). These parameters 
included the probability of risk factor X, the intermediary risk 
factor that connected either alcohol or opioids to neonatal 
seizure, and the identified probability of seizure given the 
study had either factor X or the intermediary risk factor. 
This is dependent on which risk factor is being analyzed. 
For instance, the probability that a mother abuses opioids is 
then related with the probability of NOWS.  This is a principal 
component of the Monte Carlo algorithm, as the purpose of 
Monte Carlo is to produce an output probability considering 

uncertain variables. Furthermore, by oscillating the different 
values within a range for each risk factor, a sensitivity analysis 
is attainable. Following this, the probability of seizures given 
NOWS is inputted. However, the link between factors such as 
smoking and SSRIs and neonatal seizure are direct and do 
not require an intermediary factor. Thus, the output displayed 
how individual factors are associated with seizure. The output 
was then compared to the range of probabilities accumulated 
in the literature review. Moreover, using Monte Carlo 
simulation allowed us to consider the influence of multiple 
factors by implementing Bayes Theorem, a mathematical 
formula to calculate conditional probabilities (66). 
	 By utilizing a Monte Carlo simulation, we were able to 
simulate different conditions per experiment, or neonate, in 
order to obtain a more precisely defined probability rather 
than the broad ranges cited in journals (65). We demonstrated 
that alcohol had the strongest association with the highest 
likelihood of neonatal seizure. Additionally, SSRIs increased 
the average probability of neonatal seizure twofold in 
comparison to smoking. These findings can be used to assist 
the direction of physician advice and increase our awareness 
about the role of different substances on the probability of 
neonatal seizure. 

RESULTS 
	 This study aimed to elucidate the influence of individual 
factors when considering their combinatorial probabilities. 
We hypothesized that there were reported probabilities in the 
literature that did not consider the probability of the effect of 
multiple factors in tandem leading to neonatal seizure. The 
Monte Carlo simulation used the inputted probabilities of 
substance use and seizures associated with that substance 
found from previously published studies (16-46). This was 
used in order to find the proportion of neonates who had a 
seizure. These probabilities were randomly assigned within 
the identified range in the literature to each neonate to 
reduce experimental uncertainty and to analyze the validity 
of conclusions reached from previous studies. Results from 
this simulation were then used to identify the role of individual 
risk factors (Table 2). Using the Monte Carlo simulation, 
the average occurrence of neonatal seizure with only the 
FASD risk factor was the highest at 0.1198. The probability 
of neonatal seizure with only NOWS as a risk factor had 
an average probability of 0.0659. In this study, R2 values 
were determined with consideration for the presence of 
a combination of factors. From this study, the Monte Carlo 

Table 2: The average probability of neonatal seizure given a 
specified risk factor. A greater probability suggests a stronger 
association between an individual risk factor and the final probability 
of neonatal seizure. FASD = fetal alcohol spectrum disorder. NOWS 
= neonatal opioid withdrawal syndrome. SSRI = selective serotonin 
reuptake inhibitors.
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simulation demonstrated that SSRIs were associated with 
seizures (R2 = 0.2067, p < 0.0001). We observed that smoking 
had a low R2 value of 0.00936; however, this weak association 
was significant (p < 0.05) (Figure 1). 
	 To define an individual factor’s influence, we restricted the 
four parameters to only a single factor that was assigned to be 
true. For example, among the one million neonates simulated, 
we selected only neonates that were evaluated as ‘true’ for 
FASD, but ‘false’ for NOWS, SSRIs, and smoking. This 
allowed us to analyze the role of an individual factor without 
risk of assessing the influence of others. When considering 
neonates with exactly one risk factor, FASD was associated 
with the highest probability of neonatal seizure (Table 2). We 
were able to allocate distinct values for each risk factor rather 
than the wide ranges originally identified. These ranges were 
found from all articles that gave probability of one of the 
four risk factors leading to neonatal seizure. Many of these 
articles did not consider the overlapping of risk factors, which 
the Monte Carlo simulation considered.  Notably, the average 
occurrence of neonatal seizure was almost two times greater 
with SSRIs (R2 = 0.0513) than smoking (R2 = 0.0281). 
 
DISCUSSION 
	 Currently, there are limitations to our understanding of the 
impact of various controllable risk factors on the likelihood 
of neonatal seizure. Identifying the impact of these factors 
on the probability of neonatal seizure can aid in assessing 
the validity of claims from previously published literature 
and enable an objective assessment of specific controllable 

factors correlation with neonatal seizure. Notably, we found 
that SSRIs have a greater association with neonatal seizures 
than shown in published literature (57-58, 71-73). On the 
other hand, we found that smoking was not as influential as 
previously regarded (17-23). 
	 One of our objections to the conclusions of published 
literature was that previous studies failed to consider how 
multiple factors may be at play in the probability of neonatal 
seizure. Additionally, previous studies reported a range of 
probabilities rather than a single value. Often, these ranges 
were wide and obscure. Moreover, the many factors related 
to neonatal seizures contribute to the overall probability of 
neonatal seizure that is critical for our understanding of the 
condition. Consistent with published literature, our Monte 
Carlo simulation demonstrated a strong correlation between 
neonatal seizure and alcohol or opioids, supporting the 
restrictive use of these substances during pregnancy. 
One of the surprising findings of our Monte Carlo simulation 
was that smoking had less of an impact on neonatal seizure 
than SSRIs. Many articles have purported that smoking is 
directly correlated with neonatal seizure (20-23). However, 
our findings suggest that smoking plays a minimal role in 
neonatal seizure. It is likely that the high correspondence 
between smoking and seizure that is found in the literature is 
stated without strong consideration of the presence of other 
factors. For instance, smoking has been shown to worsen 
the effect of hypoxia-ischemia by inducing greater cellular 
damage (67). Therefore, it is possible that our results reflect a 
Type 1 statistical error where the null hypothesis was rejected 
because of the significance (p < 0.00001) but corresponding 
data (R2 = 0.00936) did not align (68). Nevertheless, it is 
important to consider the influence of smoking on neonatal 
seizure as a whole.
	 Upon analyzing a singular risk factor in our study through 
the Monte Carlo algorithm, SSRIs were shown to have a 
twofold increase in average occurrence when compared to 
smoking. Despite the fact that smoking was shown to have 
a similarly distributed probability range of being connected 
with neonatal seizure occurrence in the literature as SSRIs, 
we found that use of SSRIs was shown to be drastically more 
influential. There are conflicting reports as to whether SSRIs 
are detrimental to the development of neonates (48,57-59,69-
74). These differences may be caused by small sample 
sizes, compounding variables that introduced experimental 
uncertainty, and the clustering of various types of SSRIs such 
as Citalopram and Fluoxetine without specificity. We found 
that a large number of studies argued conflicting findings, 
making it difficult for readers to understand the influence of 
SSRIs on neonatal development. The differences observed 
in our study concerning both smoking and SSRIs may help 
provide recommendations for how prenatal care is handled. 
Women and physicians should be aware of the potential 
consequences of this class of antidepressant drugs before 
use. 
	 It is important to identify the various limitations of the Monte 
Carlo simulation. The data used in this study were gathered 
from literature where research was performed in different 
experiments and conditions. This variability is accompanied 
by some caveats. Notably, the simulation utilizes the inputs 
that were found from the literature review. Any potential 
inconsistencies in the acquired data may have impacted the 
accuracy of our findings.  

Figure 1: Regression analysis between the probability of 
neonatal seizure given a specific risk factor and the final 
probability of neonatal seizure. (A) Correlation of smoking 
risk factor with neonatal seizures. p < 0.0001, R = 0.09675, 95% 
CI [0.07874–0.1147], R2 = 0.00936, Y = 0.5226x + 0.03857. (B) 
Correlation of opioid risk factor with neonatal seizures in which 
NOWS was used as an intermediary factor. p < 0.0001, R = 0.4418, 
95% CI [0.2931–0.5697] R2= 0.1952, Y = 0.8907x + 0.04531. (C) 
Correlation of SSRI risk factor with neonatal seizures. p < 0.0001, R = 
0.4546, 95% CI [0.4305–4782], R2 = 0.2067, Y = 0.8456x + 0.03319, 
(D) Correlation of alcohol risk factor with neonatal seizures in which 
FASD was used as an intermediary factor. p < 0.0001, R = 0.8651, 
95% CI [0.8531–0.8762]. R2 = 0.7484, Y = 0.9577x + 0.02939. NS 
= neonatal seizure. NOWS = neonatal opioid withdrawal syndrome. 
SSRI = selective serotonin reuptake inhibitors. FASD = fetal alcohol 
spectrum disorders. 
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	 Our findings suggest limiting the use of opioids, SSRIs, 
and alcohol in pregnancy to minimize the risk of neonatal 
seizure.  We found SSRIs to have a significant risk for leading 
to neonatal seizures. Therefore, the potential side effects of 
SSRIs on the neonate must be studied further to help weigh 
the implications on the mother and her neonate. 
	 In our future studies we intend to expand the number of 
risk factors studied and run simulations in which a singular 
risk factor’s probability is left constant while allowing for 
the mathematically random variation of all other factors. 
By employing this network, we will be able to establish the 
correlative relationship between these factors and neonatal 
seizure, see how modifying a risk factor influences the 
probability of neonatal seizure, and test the simulations’ 
predictions. Furthermore, our project will be expanded to limit 
certain generalizations. For instance, both SSRIs and opioids 
have many subtypes that may have varying influence on 
neonates. Our future studies will consider subcategories of 
SSRIs (i.e. Fluoxetine or Citalopram) to help in the specification 
of our results on SSRIs. Analyzing each substance’s effect 
under greater scrutiny will help in eliminating uncertainty. 
Furthermore, our research focused on considering the 
combination of risk factors and then purposefully excluding 
them. We identified the probability of neonates experiencing 
combinations of factors leading to neonatal seizure, but did 
not extensively interpret these data. It may prove beneficial 
to further analyze how a combination of risk factors alters the 
probability of neonatal seizure. 
	 Our creation of a Monte Carlo computational algorithm 
allowed us to identify the role of different controllable risk 
factors in the probability of neonatal seizures. The statistical 
discrepancy between the literature review and our findings 
can be attributed to computational and organizational 
differences in the literature. Our Monte Carlo simulation can 
provide tools for healthcare providers to make comprehensive 
evaluations by taking the overlapping of factors into account. 
Understanding the factors that contribute to neonatal seizure 
may help decrease the prevalence of neonatal seizures in the 
population. 

MATERIALS AND METHODS
Data Accumulation and Algorithm Design
	 The maximum and minimum probability of each risk 
factor’s association with neonatal seizure were obtained from 
previous studies prior to the Monte Carlo simulation (Table 2). 
These ranges were either specifically identified in the article 
or calculated by finding the number of neonates exposed to 
a factor and how many experienced neonatal seizures. The 
influence of each risk factor can therefore be considered 
within the minimum and maximum values obtained from the 
literature review. 
	 To obtain the ranges used in the simulation, over 30 articles 
were identified (16-46). These articles discussed any of the 
following: the probability of one of the four primary risk factors 
leading to neonatal seizure, the probability of an intermediary 
factor, if applicable, to be associated with neonatal seizure, 
the probability of a neonate being exposed to two or more of 
the risk factors during gestation, or the probability of neonatal 
seizure when considering uncontrollable risk factors. The 
probabilities were either explicitly stated in the results of 
the article or calculated by determining the total number of 
neonates studied and the number of neonates who had a 

seizure when exposed to the factor under examination. 

Monte Carlo simulation 
	 The Monte Carlo simulation was written in Python using 
random and Panda imports. The algorithm simulated one 
million neonates with the global probability of neonatal seizure 
(Appendix). Then, each neonate is randomly assigned a 
value within the range of probabilities for the initial risk factor. 
This value is then compared to the randomly generated value 
in the detcond function. This function, meant to determine 
if a neonate has the subsequent condition, compares each 
neonate’s assigned value from the assigned probability to a 
value randomly generated between 0 and 1. If the value from 
this function is lower than the one generated in detcond, the 
neonate is assigned ‘false’ such that the neonate does not 
have the factor. However, if the generated value is greater 
than or equal to the value from detcond the neonate has the 
condition. 
	 The proceeding function, probgiven, takes the results from 
the previous function and determines whether the neonate 
has an intermediary factor, if applicable (Figure 2). An 
intermediary factor was identified if the controlled substance 
was primarily associated with neonatal seizure via conditions 
developed following exposure. If it was found that the mother 
abuses opioids during pregnancy, then k==true and the 
function will assign a random value within the inputted range 
for the FASD factor. However, if k==false, then the standard 

Figure 2: Logic tree of the probgiven function. The probgiven 
function determines the probabilistic presence of intermediary factors 
and assigns the factor to the simulated neonate when applicable (n 
= one million). List_prob is a list of floats, which will be filled with a 
random probability within range of min_value and max_value that 
a condition will be present if a correlated one is also present. If the 
given condition is not present, the given probability will be set to 
0. List_condition is a list of boolean values that indicate whether a 
specific condition is present for each neonate, which is determined 
in prior steps. Min_value is a float that represents the lower bound 
for which the probability of a condition will occur, with the information 
that a given condition is true (value based on literature review. 
Max_value is a float that represents the upper bound for which the 
probability of a condition will occur, with the information that a given 
condition is true (value based on literature review). N_samples is the 
number of simulated neonates.
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probability of neonatal seizure without consideration of the 
false factor will be assigned to the neonate and appended 
to the list. This standard probability is the chance that the 
neonate will experience a seizure without influence from any 
controlled substance. 
	 The function reeval then takes an identified factor in 
the neonate and attempts to identify the influence of any 
other factors. For instance, if a mother takes opioids then 
the probability of alcohol consumption will be the randomly 
generated value within the range of p(alcohol) with the addition 
of a randomly generated value from the p(alcohol|opioid) 
range (Figure 3). The simulation will continue to determine 
the likelihood of any combination of factors until all factors 
have been determined. Following this, the neonate’s final 
probability of neonatal seizure is appended to the list and the 
simulation loop moves to the next iteration.  
	 Due to a lack of articles focusing on less common co-
etiologies such as the probability of SSRI given alcohol 
consumption, Bayes theorem was applied. Since a range of 
values were used in the Monte Carlo simulation, the minimum 
and maximum for each factor were considered. Additionally, 
articles’ confidence intervals were used as part of the range 
when there were less than five articles identified per risk 

factor. To find the probability of seizure for each neonate, 
probabilities from each factor were added together. 
	 In order to decide whether the neonate actually has 
neonatal seizure, risk factors were separately considered to 
identify the probability of neonatal seizure for each reeval_
detcond_final_probability (Figure 4). It was important to 
consider that the probability of neonatal seizure will extend 
beyond what was found in the literature review, as the 
final probability of neonatal seizure being considered is a 
summation. As the last function in the simulation, this function 
identified the final probability of seizure for each neonate. 
Due to the principles of the reeval function, any values greater 
than 1 were set to 1. Similar to detcond, a neonate is shown 
to have a seizure if the final probability of neonatal seizure is 
greater than the randomly generated number between 0 and 
1. If not, the neonate is appended with ‘false’ for the p(NS). 
	 The final line of code for identifying the probabilities of 
the neonate having neonatal seizure is shown on line 133 
(Appendix). In the case that the neonate had none of the 
risk factors, the control probability of neonatal seizure was 
appended. However, if any of the risk factors were present, 
the range of probabilities for neonatal seizure given the 
present risk factor were added. In the case of multiple factors, 
probabilities were accumulated. The principles of the detcond 
function are then brought back to determine whether the 
neonate has neonatal seizure, which is appended to the 
probNS list in Excel. 
	 The Monte Carlo simulation outputs the probability of a 
neonate being exposed to a specific factor. It then determined 
if the neonate was exposed to said factor, while simultaneously 
considering how this may affect the probability of another 
factor being present. When applicable, the same was done for 
the intermediary risk factor if alcohol or opioids was assigned 
to be true for a neonate. Lastly, the simulation determined, 
based on the compounding of all of the risk factors randomly 
assigned, if the neonate would have had a seizure. 

Categorization and analysis of data 
	 Once the simulation was performed, data were arranged 
into an 18 million cell Excel spreadsheet that listed the 
probability of each risk factor and associated intermediary 
risk factor if applicable, and the final probability of neonatal 
seizure in terms of a risk factor and as a whole. For specificity, 
‘true’ and ‘false’ were also listed next to each column when 
identifying if a neonate had the proceeding condition. 
Following this, data was categorized by combinations of risk 
factors. In particular, we identified neonates that were only 
shown to have one risk factor to be true to identify this specific 
risk factor’s role in neonatal seizure without the presence of 
the other three factors. 
	 In order to measure the impact of each risk factor, outputs 
were categorically separated based on the four primary 
risk factors. The probability of neonatal seizure given a risk 
factor and the final output probability of neonatal seizure for 
each neonate with the former being the explanatory variable 
and the latter being its response variable. All neonates that 
were found to have neonatal seizure were collated and 
inputted into a simple linear regression graph in GraphPad 
Prism to study changes across experimental conditions. 
A statistically significant correlation (p < 0.05) was needed 
to show a strong association between risk factor X and the 
final probability of seizure. The R-value, R2 value, p-value, 

Figure 3: Logic tree of the reeval function. The reeval function 
determines the probability of the presence of a combination of 
factors and assigns numerous factors to be true to a neonate when 
applicable (n = one million). List_prob is list of floats, which will be 
filled with a probability that the condition being evaluated is true 
and is altered in this function depending on whether the correlated 
condition is also present. List_condition is a list of boolean values 
that indicate whether a specific condition is present for each neonate, 
which is determined in prior steps.  List_condition_correlated is a list 
of boolean values that indicate whether a specific condition that is 
correlated with the one being evaluated is present for each neonate. 
Min_value is a float that represents the lower bound for which the 
probability of a condition will occur, with the information that a given 
condition is true (value based on literature review. Max_value is a 
float that represents the upper bound for which the probability of a 
condition will occur, with the information that a given condition is 
true (value based on literature review). N_samples is the number of 
simulated neonates.
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and 95% Confidence Interval (CI) were gathered as well. The 
Coefficient of Determination (R2) indicates to what degree an 
independent variable represents a percentage of the variation 
in the dependent variable. The R2 value is a key component 
in determining how a constant variable influences the final 
probability of neonatal seizure. An R2 closer to 1 indicates a 
strong association, while a value closer to 0 indicates a weak 
relationship. Graphs were made in dot-plot format with a line 
of best-fit and an estimation of the 95% CI (Figure 1). This 
interval was formed to show variance in results. 
	 We used R and R2 values to measure the strength of 
association between a risk factor and neonatal seizure. An 
R2 describes the percent variation of the final probability of 
neonatal seizure as a result of the independent factor, one of 
the controllable etiologies. 
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