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ABSTRACT

Background: With emergence of chatbots to help authors with scientific writings, editors 
should have tools to identify artificial intelligence-generated texts. GPTZero is among the 
first websites that has sought media attention claiming to differentiate machine-generated 
from human-written texts.
Methods: Using 20 text pieces generated by ChatGPT in response to arbitrary questions on 
various topics in medicine and 30 pieces chosen from previously published medical articles, 
the performance of GPTZero was assessed.
Results: GPTZero had a sensitivity of 0.65 (95% confidence interval, 0.41–0.85); specificity, 
0.90 (0.73–0.98); accuracy, 0.80 (0.66–0.90); and positive and negative likelihood ratios, 6.5 
(2.1–19.9) and 0.4 (0.2–0.7), respectively.
Conclusion: GPTZero has a low false-positive (classifying a human-written text as machine-
generated) and a high false-negative rate (classifying a machine-generated text as human-written).

Keywords: Scientific Writing; Journalism; Artificial Intelligence; Classification;  
Sensitivity and Specificity

INTRODUCTION

A couple of months ago, I forecasted the emergence of artificial intelligence (AI) units and 
their role in scientific writing and journalism.1 A few months later, AI-based units such 
as ChatGPT, have emerged and helped authors with scientific writing.2,3 Soon, articles 
were published with ChatGPT mentioned as their authors.3-6 With authorship comes 
responsibility,7 and chatbots, at least for the time being, are not intelligent enough for sure to 
shoulder this responsibility.1 In response to this wave of using chatbots in scientific writing, 
several international bodies such as the World Association of Medical Editors (WAME) and 
the International Committee of Medical Journal Editors (ICMJE) have established statements 
to prescribe clear standards on using chatbots.7,8 The fifth recommendation of WAME 
states that editors of journals should be provided with appropriate means to help them with 
detection of AI-generated items (e.g., texts and graphs).8 GPTZero (available from https://
gptzero.me/) is one of the first AI-based websites that has sought media attention, and a 
common tool now and then used by editors to detect AI-generated text.9 If editors are going 
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to use GPTZero to distinguish AI-generated text from human-written pieces, they should 
be aware of its performance to determine whether they can rely on its results or not.10 This 
preliminary study was conducted to determine the performance of GPTZero in identifying 
human from ChatGPT-generated texts.

METHODS

As there was no previous study on this issue, in a pilot study, 50 (an arbitrarily chosen value) 
paragraphs generated either by ChatGPT or human were examined by GPTZero. Twenty 
paragraphs were generated by the ChatGPT used by Neo-Bing®, using queries beginning with 
“write a paragraph about…” (Appendix 1). The queries were asked on June 24, 2023, between 
6:30 and 6:50 GMT. The text generated were edited slightly — references and extra characters 
(such as asterisks), if any, were removed. The queries were chosen arbitrarily and cover a wide 
range of topics including diagnostic tests, immunity, coronavirus disease 2019, hydatid cyst, 
radiology, and cardiovascular disease, among other things (Appendix 1). Thirty pieces of text 
copied from articles published in 2022 or earlier, when the chatbots were not available, were 
also selected arbitrarily.11-37 Most of the articles were either mine or published in the Journal 
of Korean Medical Science (JKMS) — I am sure I did not make any misconduct, nor did I use any 
AI units for writing; JKMS has presumably acceptable editorial standards and has checked the 
quality of the copyediting process and the articles it has so far published. These 30 text pieces 
also covered various topics. The 50 pieces of texts were then fed to GPTZero (https://gptzero.
me/) on June 24, 2023 between 11:30 and 12:15 GMT. Based on the information obtained, the 
sensitivity (Se), specificity (Sp), accuracy, and the positive and negative likelihood ratios (LR+ 
and LR−, respectively), along with their 95% confidence intervals (CIs) were computed.36-38

RESULTS

Of 20 ChatGPT-generated text pieces, 13 could be correctly classified as AI-generated text, 
hence, a Se of 0.65 (95% CI, 0.41–0.85, Table 1). GPTZero could correctly classify 27 text 
pieces written by human, translating into a Sp of 0.90 (95% CI, 0.73–0.98).37 GPTZero had an 
accuracy of 0.80 (95% CI, 0.66–0.90). Having the Se and Sp, then the LR+ is36:

	 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿+  =  
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

1 −  𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆
 =  

0.65
1 −  0.90

 =  6.5 (95% CI, 2.1 −  19.9) (Eq. 1) 

and the LR− is36:

	 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿−  =  
1 −  𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

 =  
1 −  0.65

0.90
 ≈  0.4 (95% CI, 0.2 −  0.7) (Eq. 2) 
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Table 1. Classification of human and AI-generated texts by GPTZero
GPTZero Source Total

AI Human
AI 13 3 16
Human 7 27 27
Total 20 30 50
AI = artificial intelligence.

https://gptzero.me/
https://gptzero.me/


DISCUSSION

In identifying AI-generated texts, GPTZero had an accuracy of 80%. Although it had an 
almost acceptable Sp of 0.90, its Se of 0.65 can be considered low to mediocre; many false-
negative instances (AI-generated texts mistaken as human writings) may occur. GPTZero 
classifies a piece of text based on its perplexity score (a measure of text randomness; a 
lower score is in favor of AI-generated text) and burstiness score (a measure of the variation 
in perplexity).9,39 Given the preliminary results obtained in the current study, the high 
false-negative rate of 0.35 (1 − Se), more than one-third of AI-generated texts are mistakenly 
classified as human writings. This necessitates employing a better algorithm or changing the 
current cut-off values for the scores used. For instance, if the perplexity cut-off score is set to 
a lower value, the Se will increase and lower false-negative results will ensue.37 But, it happens 
at the cost of a lower Sp.

The results of this study should be interpreted in light of the current evidence and the 
prevalence of using AI-generated text, which is expectedly different from place to place and 
from time to time. It is expected to be increased with improvements made in AI units. If 
the prior probability of using AI-generated text is 20% (and odds of 0.25), then if GPTZero 
indicates that the text is likely written by an AI (a positive result), the posterior odds of having 
an AI-generated text is 1.63 = 6.5 × 0.25 (LR+ × the prior odds), translating into a posterior 
probability of 62%.36 On the other hand, if GPTZero indicates that the text is written by 
human, the posterior odds decreases to 0.1 = 0.4 × 0.25 (LR− × the prior odds), translating into 
a posterior probability of 9%. Like every highly specific test, GPTZero with its low false-
positive rate, is more appropriate for ruling in rather than ruling out suspicious texts — if 
GPTZero classifies a text as AI-generated (a positive result), the result is very likely to be 
correct as it is unlikely to be false-positive. Nonetheless, the likelihood that a negative result 
(stating that the text is written by human) be false-negative is not low.37

Over the time, chatbots will improve and a time comes when the AI will communicate and 
write better than humans (at least in terms of not making typographical and grammatical 
mistakes).1 Thereafter, the only score that could help us to discriminate a human from an AI 
writing would be its perfectness, rather than its perplexity or other similar scores, I believe. 
In fact, the perfectness of the text would then not be helpful either, as the AI-based unit will 
learn how to intentionally incorporate typographical and grammatical mistakes in the text 
generated to imitate the human being, if they WANT!1

GPTZero has a low (10%) false-positive (classifying a human-written text as AI-generated) 
and a high (35%) false-negative rate (classifying an AI-generated text as human-written). 
Further studies are needed to determine the performance indices of GPTZero and similar 
software programs more precisely on larger samples and in various scientific disciplines 
(e.g., cardiology, virology, astrophysics, computer sciences, etc.).
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Appendix 1

Text samples used to test the GPTZero performance
Twenty queries asked from ChatGPT, its outputs (bullets) on June 24, 2023, 6:30–6:50 GMT, along with the results of GPTZero 
(https://gptzero.me/) classification examined on the same day between 11:30 and 12:15 GMT (dashes):
1) Write a paragraph about the role of toll-like receptors in the innate immunity.

• Toll-like receptors (TLRs) are well-defined pattern recognition receptors responsible for pathogen recognition and induction 
of innate immune responses. They play an important role in recognition of viral particles and activation of the innate immune 
system. Activation of TLR pathways leads to secretion of pro-inflammatory cytokines, such as interleukin-1 (IL-1), IL-6, and 
tumor necrosis factor-α, as well as type 1 interferon. TLRs serve a central role in innate immunity, but they can also modulate 
cell function in various non-immune cell types including endothelial cells.

– GPTZero: Artificial intelligence (AI)-generated
2) Write a paragraph about the history of tuberculosis in the Indian subcontinent.

• Tuberculosis has existed in India for several thousand years. The disease was first recognized through a resolution passed in the 
All India Sanitary Conference held at Madras in 1912. The description of tuberculosis was initially found in India and China as 
early as 3300 and 2300 years ago, respectively. The TB picture started becoming clear with the introduction of tuberculin testing. 
India’s response to TB has changed with time and with the increasing sophistication of technology. Responses to TB have 
evolved, from pre-independence through post-independence to the current WHO-assisted period.

– GPTZero: Human-written
3) Write a paragraph about application of Cox regression model in survival analysis.

• The Cox proportional hazards regression model is a statistical method used to analyze survival data. It is used to model the 
relationship between survival time and one or more predictor variables. The model estimates the hazard ratio (HR) of a given 
endpoint associated with a specific risk factor, which can be either a continuous variable like age and C-reactive protein level 
or a categorical variable like gender and treatment group. The Cox regression method is considered as an example of semi-
parametric models. It is commonly used in medical research for investigating the association between the survival time of 
patients and one or more predictor variables.

– GPTZero: AI-generated
4) Write a paragraph about the role of proinflammatory cytokines in pathogenesis of SARS-CoV-2.

• SARS-CoV-2 infects the respiratory epithelial tissue and activates local innate immune cells to release inflammatory cytokines such 
as IL-1, IL-6, IL-8, IL-12, TNF-α, and other chemokines. Since proinflammatory cytokines are elevated in severe COVID-19 patients, 
SARS-CoV-2 seems to activate NF-κB and produces proinflammatory cytokines, which is correlated with COVID-19 pathogenesis. 
Immune responses to SARS-CoV infection are initiated by the innate immune system, which recognizes pathogens and induces 
proinflammatory cytokines to trigger the immune response. The immune response is followed by responses of the adaptive 
immune system consisting of T cells that can directly kill virus-infected cells and B cells that produce pathogen-specific antibodies.

– GPTZero: Human-written
5) Write a paragraph about the prognostic value of pericyst degenerative changes in solitary hepatic cystic echinococcosis.

• According to a study published on PubMed, the presence of laminated membrane detachment and/or pericyst degenerative 
changes is associated with a favorable outcome in asymptomatic univesicular liver hydatids. However, their absence does 
not necessarily indicate an unfavorable outcome. Hepatic cystic echinococcosis (CE) is composed of two derived layers of 
membrane: an inner, nucleated, germinal membrane, and an outer, acellular, laminated layer.

– GPTZero: Human-written
6) Write a paragraph about biases exist in test-negative case-control study design in determining vaccine effectiveness.

• The test-negative case-control study design is a popular approach for estimating vaccine effectiveness (VE) due to its efficiency. 
However, other biases will occur. In comparing the effectiveness of vaccines, the confounding effects of health care–seeking 
behavior are reduced. But other biases such as selection bias, information bias, and confounding by indication may still exist.

– GPTZero: Human-written
7) Write a paragraph about common mutations in patients with beta-thalassemia in Fars province, Iran.

• Beta-thalassemia is a genetic disorder that is prevalent in Iran. According to a study, the most common mutation of 
β-Thalassemia among the western parts of the Mediterranean Sea such as Portugal, Spain, and France is Codon 39. This mutation 
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is also the most frequent in Queshm Island, located south of Iran in the Persian Gulf. Another study conducted in Hamadan 
province, Iran showed that β-thal caused by mutations on the HBB gene is the most common single-gene disorder in the world. 
The HBB gene mutation was investigated in 41 patients referred to a referral hospital. A third study showed that IVS-I-5 (G > C) 
was the most common mutation by far accounting for about 80% of all detected β-thal alleles in this region.

– GPTZero: AI-generated
8) Write a paragraph about maximizing the likelihood ratio and its application in assessing the performance of a diagnostic test.

• The likelihood ratio (LR) is a semiquantitative measure of the performance of diagnostic tests which indicates how much a 
diagnostic procedure modifies the probability of disease, and is calculated from the sensitivity and specificity of the test (or 
directly from the change in probability associated with the test result). The LR can be used to calculate post-test probabilities of 
disease for patients with positive or negative test results. The LR can be maximized by choosing an appropriate cut-off value for 
the test result.

– GPTZero: Human-written
9) Write a paragraph about application of Shannon’s information theory and entropy in assessing a diagnostic test performance.

• Shannon’s information theory is a mathematical theory that describes the fundamental laws of data compression and error 
correction over a noisy channel. It has found a wide range of applications in several areas where information plays a key role, 
which goes well beyond the original scopes for which they have been conceived, namely data compression and error correction 
over a noisy channel. One of these applications is assessing the performance of diagnostic tests. Entropy is used to measure the 
amount of uncertainty or randomness in the data. In the context of diagnostic tests, entropy can be used to measure the amount 
of uncertainty or randomness in the test results. The entropy can be used to calculate the sensitivity and specificity of the test, 
which are measures of how well the test can detect true positive and true negative cases.

– GPTZero: AI-generated
10) �Write a paragraph about clinical value of administrating glucocorticoids in controlling the cytokine storm in patients with severe 

COVID-19.
• Glucocorticoids have been shown to be effective in controlling the cytokine storm in patients with severe COVID-19. According 

to a study published in PubMed, glucocorticoids could modulate immune cells, reduce cytokine and chemokine, and improve 
endothelial functions in patients with severe COVID-19. The study also suggests that benefits of glucocorticoids have been 
observed in multiple clinical trials, but the timing, dosage and duration vary across studies.

– GPTZero: Human-written
11) �Write a paragraph about the role of histamine and heparin release from basophils in the pathogenesis of aspergillosis in an 

immunocompromised host.
• Aspergillosis is a fungal infection caused by Aspergillus species. In immunocompromised hosts, basophils play an important 

role in the pathogenesis of aspergillosis. Basophils release histamine and heparin when activated. Histamine enlarges blood 
vessels to improve blood flow and heal the affected area. Histamine also opens pathways for other cells in the immune system to 
quickly target and respond to the allergen. Heparin prevents blood from clotting too quickly. The release of histamine and heparin 
from basophils can cause bronchoconstriction, mucus secretion, and airway inflammation. These effects can lead to respiratory 
distress in immunocompromised patients with aspergillosis.

– GPTZero: AI-generated
12) Write a paragraph about the prevalence of valvular heart disease in China.

• According to a study published in BMC Cardiovascular Disorders, the prevalence of valvular heart disease (VHD) in China was 
3.8% with an estimated 25 million patients. The prevalence of VHD increased with age and was higher in participants with 
hypertension or chronic kidney disease than in their counterparts. Among participants with VHD, 55.1% were rheumatic and 
21.3% were degenerative.

– GPTZero: Human-written
13) Write a paragraph about cardiovascular complications of COVID-19.

• COVID-19 can result in systemic inflammation, multiorgan dysfunction, and critical illness. The cardiovascular system is also 
affected, with complications including myocardial injury, myocarditis, acute myocardial infarction, heart failure, dysrhythmias, 
and venous thromboembolic events. The most common cardiovascular complications in COVID-19 patients were myocardial 
injury (21.2%) and arrhythmia (15.3%), followed by heart failure (14.4%) and acute coronary syndrome (1.0%). The underlying 
pathophysiology of COVID-19-associated cardiovascular complications is not fully understood, although direct viral infection 
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of myocardium and cytokine storm have been suggested as possible mechanisms of myocarditis. Although respiratory failure 
is the primary cause of death, cardiovascular complications such as acute myocardial injury and myocarditis, cardiac fibrosis, 
arrhythmias, endothelial dysfunction, dysautonomia, and thrombotic events may also contribute to overall morbidity and mortality 
of COVID-19 patients.

– GPTZero: AI-generated
14) Write a paragraph about liver transplantation in the Middle East.

• Liver transplantation is a well-established procedure in the Middle East. Countries such as Egypt, Iran, Saudi Arabia, and Turkey 
are pioneers of liver transplantation in the region. Despite political conflicts, these countries have collaborated in the Middle 
East Society of Organ Transplantation (MESOT) to develop a platform for promoting transplantation and specifically liver 
transplantation in the Middle East. The Organ Transplant Centre (OTC) at King Faisal Specialist Hospital & Research Centre is 
the most comprehensive and advanced facility for multi-organ transplantation in the Middle East.

– GPTZero: AI-generated
15) �Write a paragraph about tensor diffusion imaging and its application in diagnosis of cerebrovascular accidents.

• Tensor diffusion imaging (DTI) is a type of magnetic resonance imaging (MRI) that measures the motion of water molecules 
in different tissues, especially in the white matter of the brain. DTI can show the direction and degree of water diffusion, which 
reflects the structure and organization of axons, the nerve fibers that connect brain cells. DTI can help detect and quantify 
damage to the white matter caused by neurological diseases or injuries, such as stroke or traumatic brain injury. DTI has been 
used in clinical and research settings since the 1980s.

– GPTZero: AI-generated
16) �Write a paragraph about application of Gaussian mixture models in determining diagnostic tests performance indices.

• Gaussian mixture models (GMM) are a flexible class of models for density estimation. They are used in many applications such 
as clustering, outlier detection, and image segmentation. In the context of diagnostic tests performance indices, GMM can 
be used to estimate the sensitivity and specificity of a diagnostic test. The sensitivity and specificity are performance indices 
that measure the ability of a diagnostic test to correctly identify positive and negative cases. GMM can be used to model the 
distribution of test results for positive and negative cases separately. The sensitivity and specificity can then be estimated from 
the overlap between these distributions.

– GPTZero: AI-generated
17) Write a paragraph about the general picture of juvenile rheumatoid arthritis in the USA.

• Juvenile rheumatoid arthritis (JRA) is a form of arthritis that affects children below 16 years. It is an autoimmune condition that 
causes joint inflammation (swelling) and stiffness for more than six weeks in children below 16 years. The exact cause is not 
known, but the two factors that trigger the condition include hereditary genetic predisposition and environmental factors such 
as viruses that trigger the development. Some of the most common symptoms include pain in the joints, swelling, stiffness, 
fatigue, poor appetite, intermittent fever, eye problems, rashes, and anemia. Girls are more prone to have juvenile rheumatoid 
arthritis. After a prolonged period, complications may include long-term pain, joint deformity, stunted growth, anemia, and 
vision problems.

– GPTZero: AI-generated
18) Write a paragraph about normal range of the prostate-specific antigen in Japanese men.

• The normal range of prostate-specific antigen (PSA) in Japanese men is 0-4 ng/mL. However, there is no specific cutoff point between 
a normal and an abnormal PSA level. Your doctor might recommend a prostate biopsy based on the results of your PSA test.

– GPTZero: AI-generated
19) Write a paragraph about how malaria parasite stimulates the immune system.

• Malaria parasites stimulate the immune system by releasing molecules that activate the immune cells. The immune cells then 
produce cytokines that help to control the infection. The parasite also stimulates the production of antibodies that can help 
to clear the parasite from the blood. However, some studies indicate that Plasmodium parasites inhibit normal dendritic cell 
maturation.

– GPTZero: AI-generated
20) �Write a paragraph about the most appropriate regression analysis model to be used when the dependent variable is a whole 

number and the independent variables are sex and the ambient temperature.
• When the dependent variable is a whole number and the independent variables are sex and the ambient temperature, the most 
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appropriate regression analysis model to be used is Poisson regression. Poisson regression is used when the dependent variable 
is a count variable (i.e., a whole number) and the independent variables are categorical or continuous. It is used to model 
count data that follow a Poisson distribution. The Poisson distribution is used to model count data that have a mean equal to 
its variance. In this case, the dependent variable is a count variable (i.e., a whole number) and the independent variables are 
categorical (sex) and continuous (ambient temperature). Therefore, Poisson regression is the most appropriate regression 
analysis model to be used in this case.

– GPTZero: AI-generated

Thirty arbitrary-chosen text pieces copied from different parts of articles published in 2022 or earlier, when no AI-based unit was 
available to help authors with writing:
21) �“Toll-like receptors (TLRs) contribute to the innate immune system. They are an element of non-specific immunity, which 

enables organisms to react quickly to foreign antigens, without being previously exposed to them. TLRs are pattern recognition 
receptors. TLR gene polymorphisms are widely investigated in connection with various infections.”31

– GPTZero: Human-written
22) �“Coronavirus disease 2019 (COVID-19) has affected more than 228 million people worldwide; the death toll exceeded 4.6 million 

on September 19, 2021. Currently only a handful of specific vaccines with various degrees of effectiveness have received authori-
zation and are used for immunization in several countries. However, limitations exist in the production and worldwide distribu-
tion of the specific vaccines, especially in resource-limited settings. Even for those vaccines with acceptable efficacies, addition-
al studies are needed to assess their long-term effectiveness and safety profile.”26

– GPTZero: Human-written
23) �“The level of urbanization and the population density mostly depend on the city of residence; the mothers in the exposed group 

were matched with unexposed women in the same city. We did not assess whether the residence neighborhoods of the partici-
pants in the studied cities were substantially different. However, we matched 9 women in the unexposed group to each mother 
in the exposed group according to several confounders; it is unlikely that most of these matched women came from a part of the 
city with very different incidence rates compared with the mother in the exposed group.”26

– GPTZero: Human-written
24) �“The effects of lockdowns and international travel bans were hard to account for in our study since policies changed with time. 

However, the mean stringency index, an index reflecting the level of restrictions imposed in a given country, was not significant-
ly different between countries using OPV vs those using IPV. The population density was also not significantly different between 
the two groups of countries. None of these variables was thus taken into account in the model.”22

– GPTZero: Human-written
25) �“Generally speaking, the likelihood ratio indicates how many times more (or less) likely a certain condition for a test result is 

expected to be observed in diseased, compared with non-diseased, people. Four general possible conditions include likelihood 
ratio for a certain test value, likelihood ratio for a positive or negative test, and likelihood ratio for a range of test values.”36

– GPTZero: Human-written
26) �“Classification tasks are a common challenge to every field of science. We often need to categorize a new observation into one 

of predefined groups based on its attributes. The definitions provided for a classifier varies a little bit from field to field. In 
statistics, a classifier is an algorithm that help us with data categorization. In machine learning, the function of a classifier is to 
map objects based on their features to classes. In medicine, a classifier can be considered a diagnostic test helping physicians to 
classify people to healthy and diseased groups. Classifiers are extensively used in various disciplines of science.”25

– GPTZero: Human-written
27) �“Mean and SD are reported to present the center and dispersion of normally distributed data. For non-normally distributed 

data median and IQR should be reported. If distribution of variables is tested, either mean (SD) or median (IQR) is presented. 
Sometimes information about distribution of parameters is missing. Editors without access to raw data are unable to check 
the normality. They should, however, know when SD exceeds half of the corresponding mean, it is unlikely that the data follow 
normal distribution.”19

– GPTZero: Human-written
28) �“Diagnostic tests are important clinical tools. If that is possible, we have to use gold-standard tests for the diagnosis of diseases. 

However, a gold-standard test either does not exist or is very difficult or expensive to perform for certain disease conditions. There-
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fore, we have to use alternative diagnostic tests as surrogates for gold-standard tests.”37

– GPTZero: AI-generated
29) �“Employing a Bayesian approach, the post-test (posterior) probability of a disease depends on the pre-test probability of the 

disease and the test result. The post-test probability of a disease after the patient is tested can however be considered the 
pre-test probability of the next test to be done. Based on what has been presented, the cut-off value of the second test should 
be different for two patients suspicious for the same disease but having different results on their first test, hence different post-
test probabilities.”37

– GPTZero: Human-written
30) �“Many predatory journals have so far been launched and published in the Middle East and Iran. Sometimes, it is hard for an 

author to distinguish between a legitimate and a predatory journal. Being under pressure of publishing their articles by the na-
tional rules set for fulfillment of graduation or career promotion, some of the postgraduate students and even university faculty 
members happily pay the APC and publish their articles in predatory journals. Often, they even do not know that the journal is 
predatory. Worse, from time to time the accreditation committee evaluating the credits for promotion of the authors does not 
aware that the journal is predatory too and approves the articles.”20

– GPTZero: Human-written
31) �“The coronavirus disease 2019 (COVID-19) pandemic and consequent need for boosting immunity and following hygiene and 

social distancing regulations to mitigate infection risks have led researchers, clinicians and journal editors around the world to 
search for rational hypotheses, ideas, and emerging evidence for prevention and management of this new disease. While estab-
lished scholarly platforms continue publishing and disseminating peer-reviewed and validated items on the new coronavirus, 
numerous online channels with variable quality checks are emerging and supplying their users with statements, instructions, 
and recommendations on various aspects of COVID-19.”17

– GPTZero: Human-written
32) �“Current research activities are diversifying to combine scientific observations with analysis of facts recorded by scholars from 

various professional backgrounds. Citation analyses and networking on social media are also becoming essential for shaping 
research and publishing strategies globally. Learning specifics of increasingly interdisciplinary research studies and acquiring 
information facilitation skills aid researchers in formulating innovative ideas and predicting developments in interrelated scien-
tific fields.”15

– GPTZero: Human-written
33) �“It is a widespread belief that all liver hydatids, even asymptomatic cysts, should be operated upon pre-emptively to avert any 

impeding complications. It has been shown that the presence of LMD or PDCs is associated with a favorable outcome of the 
cyst—the cyst is unlikely to grow or being complicated.”23

– GPTZero: Human-written
34) �“Secondary publication, in which an author obtains permission from the original publisher to submit the work elsewhere, 

informs the editor at the new journal of the previous publication and, if accepted as a secondary publication, indicates in the 
article the existence of the previous publication; this is legitimate and acknowledged by the International Committee of Medical 
Journal Editors (ICMJE). Such secondary publication or simultaneous publication has been used to help reach more readers (as 
in the case of the ICMJE guidelines) and more audiences in different languages.”21

– GPTZero: Human-written
35) �“Iran has allocated a larger budget to its scientific research sector and the number of graduates and assistant professors has in-

creased significantly over recent years. Junior professors are required to publish scientific articles in recognized journals to obtain 
academic career promotion. Finally, postgraduate students are obliged to publish their research theses in order to graduate.”18

– GPTZero: Human-written
36) �“The type of polio vaccine used in a given country strongly depends on the HDI—countries with higher HDI (commonly, 

high-income countries) prefer and can afford to use IPV, which is significantly more expensive than OPV. An increase of 0.1 unit 
in HDI was independently associated with a higher reduction in MTCT rate in countries using IPV only compared with those 
using OPV (61 vs. 22%, respectively).”27

– GPTZero: Human-written
37) �“Currently, two major categories of diagnostic assays are commercially available for diagnosing SARS-CoV-2. The first group of 

assays identifies the viral RNA using molecular techniques that are based mostly on polymerase chain reaction (PCR) or nucleic 
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acid hybridization. The second group are immunological assays that detect either antibodies that are produced in response to 
the infection or antigenic proteins. Laboratory-based SARS-CoV-2 molecular assays are currently the reference standard for the 
diagnosis of this infection.”29

– GPTZero: Human-written
38) �“Autophagy plays a prominent role in maintaining cellular homeostasis through the removal of damaged organelles, abnormal 

proteins, and invading organisms. Defects in autophagy are associated with various pathological conditions, including cancer. 
It can lead to accumulation of damaged mitochondria and alter cellular metabolism, leading to a high oxidative state. Further-
more, impairments in autophagy flux can lead to ER stress and subsequent accumulation of chaperone proteins and an eventual 
rise in the unfolded protein burden.”28

– GPTZero: AI-generated
39) �“The current pandemic of coronavirus disease 2019 (COVID-19) has set up new challenges in the management of persons with 

chronic diseases such as rheumatological disorders. Various registries and surveys have helped provide real-world data on pa-
tients with rheumatic diseases. Analysis of data from electronic record databases and other registries has shown that COVID-19 
outcomes are usually poorer in patients with rheumatic diseases.”11

– GPTZero: Human-written
40) �“The principles of health justice which were initially adopted in the Alma-Ata Declaration, implied multi-sectoral cooperation, 

community involvement, employment of modernized technologies, and universal health services’ coverage. While the ratio-
nale for global action in this field is justifiable from the social point of view, uncertainties and discrepancies of related evi-
dence-based studies have long frustrated healthcare decision-makers.”16

– GPTZero: Human-written
41) �“Tuberculosis (TB) continues to be an important disease both for humans and animals since the origin of human civilization. 

Evidence of TB exists in 3000 year old Egyptian mummies and about 17,000 year old fossilized bison. TB affects both humans 
and animals (domestic and wild ruminants), and Mycobacterium tuberculosis is the primary cause of human TB. M. tuberculosis sur-
vives under extreme adverse conditions in the host, infects nearly one-third human population and is responsible for about 1.6 
million deaths per year (including 0.3 million deaths in HIV-positive patients).”34

– GPTZero: Human-written
42) �“Focusing on accuracy measured for diagnostic tests and the agreement between raters, we have to note that the disease is a hidden 

and objective status of the patient and the physician makes assumptions on it by interpreting the result of the test. Thus, the test 
is a means to extract information from the patient to diagnose the disease. Therefore, the most accurate diagnostic test will be the 
one that can extract as much information as possible: the more knowledge flows from the disease to the reader, the more accurate 
the diagnostic test. The information is implied at the beginning of the diagnostic process and plays a fundamental role.”12

– GPTZero: AI-generated
43) �“Serologic tests are commonly used in seroepidemiologic and prevalence studies. The design is typically conducted to under-

stand the current situation of a condition of interest, say a disease. For example, over the past two years, soon after the an-
nouncement of the coronavirus disease pandemic, many serologic tests have been developed for diagnosis of the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2); numerous seroepidemiologic studies have been conducted to determine the 
prevalence of the disease in various parts of the world.”24

– GPTZero: Human-written
44) �“Organ transplantation in Iran started in 1967 with the first successful live donor kidney transplant performed at Namazi Hos-

pital in Shiraz.1 Subsequently, transplantation progressed, although at a slow pace with only a handful of procedures done until 
mid-1970. Some patients who could afford the expenses went abroad, mainly to the United Kingdom, to receive living-related 
transplants; outcomes were usually poor.”32

– GPTZero: Human-written
45) �“Serological tests are very helpful for sero-epidemiological studies. Coronavirus disease 2019 (COVID-19) is known to induce 

robust antibody response in most of the affected individuals. The antibody concentrations could serve as an important labora-
tory index with prognostic implications for patients recovering from COVID-19. In spite of their limitations, serologic-based 
assays are currently the best available method to document past infections. Furthermore, they can be used to gauge individual’s 
immune response to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) vaccines.”24

– GPTZero: Human-written
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46) �“Plagiarism of scientific text, as defined by the use of others' word-for-word phraseology in a manuscript to convey the desired 
implication, might thus warrant reappraisal in articles originating from a non-English speaker in a developing country with 
limited access to professional editorial assistance.”35

– GPTZero: Human-written
47) �“Although a large patient population was included and propensity score matching was performed to overcome the retrospective 

nature of the study, unadjusted confounders could affect study results. Second, there might be some underestimation or overes-
timation of co-morbidities and clinical outcomes because most of preoperative variables and clinical outcomes were drawn on 
the basis of diagnosis codes or procedure codes.”13

– GPTZero: Human-written
48) �“The first community outbreak occurred in Daegu, starting with patient 31 on February 18, and soon spread across the country. 

With a maximum of 741 new patients per day in the city as of February 29, 2020, the cumulative number of patients had sur-
passed 6,000 by the end of March 2020.”30

– GPTZero: Human-written
49) �“Cystic echinococcosis is common in many countries and involves the liver in 75% of cases. The current belief is that all inciden-

tally discovered asymptomatic liver hydatids must be subjected to some types of interventional treatments pre-emptively for fear 
of some presumably impending complications. We conducted this study to assess the prognosis of patients with liver hydatids 
without any surgical interventions.”33

– GPTZero: Human-written
50) �“Prophylactic vaccination is the most effective intervention to protect against infectious diseases. The commonly accepted para-

digm is that immunization with both attenuated virus (live but with substantially reduced virulence) and inactivated (killed virus 
particles) vaccines induces adaptive and generally long-term and specific immunity in the form of neutralizing antibodies and/or 
activating pathogen-specific cellular immune responses.”14

– GPTZero: Human-written
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