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ABSTRACTABSTRACT

INTRODUCTION.INTRODUCTION. Artificial intelligence has started to become a part of scientific studies and may help researchers with a wide
range of tasks. However, no scientific studies have been published on its ussefulness in writing cover letters for scientific
articles. This study aimed to determine whether Generative Pre-Trained Transformer (GPT)-4 is as good as humans in writing
cover letters for scientific papers.

METHODS.METHODS. In this randomised non-inferiority study, we included two parallel arms consisting of cover letters written by
humans and by GPT-4. Each arm had 18 cover letters, which were assessed by three different blinded assessors. The assessors
completed a questionnaire in which they had to assess the cover letters with respect to impression, readability, criteria
satisfaction, and degree of detail. Subsequently, we performed readability tests with Lix score and Flesch Kincaid grade level.

RESULTS.RESULTS. No significant or relevant difference was found on any parameter. A total of 61% of the blinded assessors guessed
correctly as to whether the cover letter was written by GPT-4 or a human. GPT-4 had a higher score according to our objective
readability tests. Nevertheless, it performed better than human writing on readability in the subjective assessments.

CONCLUSION.CONCLUSION. We found that GPT-4 was non-inferior at writing cover letters compared to humans. This may be used to
streamline cover letters for researchers, providing an equal chance to all researchers for advancement to peer-review.

FUNDING.FUNDING. This study received no financial support from external sources.

TRIAL REGISTRATION.TRIAL REGISTRATION. This study was not registered before the study commenced.

.

Artificial intelligence (AI) has gained popularity in scientific research, aiding researchers with a wide range of
tasks [1]. An example is the Chat Generative Pre-Trained Transformer (ChatGPT) series by OpenAI, which
included GPT-3.5 in November 2022 and the subscription-based GPT-4 in March 2023 [2]. Researchers have
already used ChatGPT to write essays, summarise literature, draft and improve papers, and write computer code
[3, 4]. Nevertheless, no studies have been published on the capabilities of GPT-4 in writing cover letters for
scientific journal submissions. In the submission process of an article, a cover letter promotes the manuscript
and is often mandatory [5]. The cover letter provides an opportunity to highlight the importance of the study to
journal editors. It should include key elements such as the manuscript title, journal name, a concise study
description, its importance and its appeal to readers. Moreover, the cover letter should address matters such as
the originality of the manuscript, clarify any conflicts of interest and provide contact information [5].
Researchers must invest time in preparing a well-written cover letter as an effective cover letter may tip the
balance between immediate rejection or peer review. If GPT-4 may help with this process, researchers would be
able to streamline their workflows and optimise their use of time.
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This produced the rationale of a non-inferiority study investigating whether GPT-4 may write cover letters that
are just as good as human-written cover letters. Thus, the aim of this non-inferiority randomised study was to
determine whether ChatGPT-4 is as good as humans in writing cover letters in terms of impression, readability,
criteria satisfaction, degree of detail and preference.

METHODSMETHODS

This randomised, blinded non-inferiority study was reported according to the Consolidated Standards of
Reporting Trials extension for non-inferiority and equivalence randomized trials guideline (CONSORT non-
inferiority) [6] and the Consolidated Standards of Reporting Trials–Artificial Intelligence (CONSORT-AI) [7]. The
study consisted of two parallel groups: one with GPT-4 generated cover letters and one with original cover letters
written by human researchers. A total of eight assessors evaluated 4–8 cover letters each, from Marts 23 to April
25, ensuring that each pair of cover letters was assessed three times. No changes to the methods were made after
the study had commenced.

Cover letters for previously published articles were used. The blinded assessors were recruited from our local
network and needed at least a PhD degree. Assessors did not evaluate cover letters that they had contributed to.
Thus, none of the assessors had seen any of the cover letters before evaluating them. The GPT-4-generated cover
letters were created by feeding GPT-4 a pretested prompt based on key points for cover letters [5] and the
abstracts of the articles (Figure 1Figure 1). When feeding GPT-4 the abstract of the original source, the risk of plagiarism
and hallucinations is low since it is given a source to create its content from.

.

The generated cover letter was then transferred to a Word document with no adjustments to the content.
Occasionally, GPT-4 would write "Dear [Editor's name]". If this occurred, we changed it to "Dear Editor". We
conducted a pilot assessment before finalising the prompt for all cover letters. The pilot assessment involved
sending one pair of cover letters to an assessor who was not part of the main assessor group.

Our primary intervention was assessed using a questionnaire in which blinded assessors evaluated cover letters
on impression, readability, degree of detail and criteria satisfaction. The questionnaire underwent face

validation and was reviewed three times by different people [8]. These parameters were assessed using a 1–10
Likert scale, where one represented a bad score and ten a good score. If the assessors rated the degree of detail
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below ten, they were required to identify the reasons for their evaluation. They were given three options: too
superficial, both lacking and too detailed in some areas, or too detailed. Furthermore, they were asked which
cover letter they preferred and which they believed was written by GPT-4 or humans, and to provide an
explanation of their choice. Assessors also had the option to select "I cannot decide" for both preference and
guess. The option “I cannot decide” for guesses was grouped with incorrect answers in the subsequent data
analysis. Our secondary outcome involved objective language analysis of the cover letters using Lix score [9] and
Flesch-Kincaid grade level score [10].

Sample size calculation was based on continuous data with a Likert scale of 1–10. The least relevant difference
was set to one point on the Likert scale. For the sample size calculation, standard deviation was set to one, alpha
was set at 5%, 1-beta at 90%, and d, the non-inferiority limit, was set at one [11]. This produced a desirable
sample size of 18 cover letters per group; i.e. a total of 36 cover letters. Randomisation was performed using
random.org to determine the order in which human- or GPT-4-written cover letters were presented. The Likert
scales were analysed as continuous data, whereas the degree of detail was considered ordinal categorical data.
Continuous data were assessed for normality with the Shapiro-Wilkʼs test and histograms. Normally distributed
data were presented as means with 95% confidence intervals (CI) and analysed with the Student's t-test. Non-
normally distributed data were presented as medians with ranges and analysed with the Mann-Whitney U test.
The Statistical Package for the Social Sciences (SPSS version 28, IBM, US) was used to perform these tests.

Categorical data, such as preference, were compared with the χ2 test and presented as crude rates. The
significance level was set to a p value ≤ 0.05. Qualitative data were gathered through comments from the
questionnaires and grouped with similar answers. The Fleiss' Kappa formula was used for inter-rater agreement
to assess subjective bias as there were three different assessors per cover letter [12]. The scales ranged from 0 to
1, where a score of < 0.2 was considered poor and > 0.8 was considered almost perfect [13]. The Danish Data
Protection Agency was consulted on whether permission was necessary but concluded that no permission was
needed as our study did not include personal data. Additionally, our study was exempt from ethics committee
approval as it did not meet the criteria requiring project permission according to Danish legislation [14].

Trial registration: This study was not registered before the study commenced.

RESULTSRESULTS

Table 1Table 1 presents the results from the questionnaires regarding assessments of the cover letters and the Lix and
Flesch-Kincaid scores. No significant difference was found between human and GPT-4-written cover letters
regarding impression, readability, and degree of detail. Human-written cover letters had a significantly higher
score on criteria satisfaction based on the assessorsʼ opinion of necessary points. However, the median
difference was only one point on the 1-10 Likert scale, which was predefined as a non-relevant difference. The
degree of detail was inadequate for GPT-4 in 48% (n = 26) of the cover letters, whereas 18% (n = 10) were
inadequate due to superficiality. In contrast, the degree of detail was inadequate for 52% (n = 28) of the human-
written cover letters, of which 24% (n = 13) were due to an excessive level of detail (Table 1). Overall, the results
indicated that GPT-4 was non-inferior to humans in writing cover letters.
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The blinded assessor's guess on whether the cover letters were written by GPT-4 or humans was correct in 61%
(n = 33) of the cases and incorrect in 39% (n = 21) (Figure 2 Figure 2 A). For those who guessed correctly, the reasons
included the absence of a phrase about the ICMJE authorship criteria [15]. This is a specific style in the cover
letter writing of our research group. Reasons for guessing correctly also included specific phrases and
statements used for cover letters by our research group. They also noted that human-written cover letters tended
to include more polite phrases. Regarding the question of which cover letter the assessors preferred, 47% (n = 25)
preferred GPT-4-written cover letters, whereas 44% (n = 24) preferred human-written cover letters, and 9% (n =
5) had no preference (Figure 2 B). This difference was not significant.
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The mean Lix score for GPT-4 was nine points higher and the mean Flesch Kincaid grade level was two points
higher, both indicating the use of longer sentences and words (Table 1). The Fleiss' Kappa values indicate that
the agreement between assessors was poor, which meant that they, in general, had different assessments;
impression κ = –0.11 (95% CI: –0.23-0.01), p = 0.06, readability κ = –0.03 (95% CI: –0.14-0.08), p = 0.55, criteria
satisfaction κ = 0.09 (95% CI: –0.03-0.20), p = 0.15, and degree of detail κ = 0.10 (95% CI: –0.01-0.21), p = 0.07.
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DISCUSSIONDISCUSSION

We found that GPT-4 was just as good as humans in writing cover letters regarding the assessed parameters. No
difference was found in the preference for cover letters written by GPT-4 or humans. GPT-4 had longer sentences
and words. However, no difference was recorded in the subjective assessments of readability.

In short, we detected no significant or relevant difference between the cover letters. The only significantly
different parameter was criteria satisfaction, but the difference fell within the definition of a non-relevant
difference. Post-hoc testing of our prompt showed that GPT-4 could easily meet the criteria that the assessors
indicated were missing. A similar distribution was found between the preference for human-written or GPT-4
cover letters. This supports previous results that GPT-4 may process scientific information, make the scientific
research process faster and serve to simplify large portions of scientific information [3]. In terms of
differentiation between the two types of cover letters, researchers were able to differentiate only 61% of the
cover letters correctly. This was similar to results from another study, which found that researchers were unable
to differentiate between GPT and human-written abstracts [4]. The reason why 61% guessed correctly may be
that our research group has a specific approach to writing cover letters. In a post-hoc test, we found that this
could have been incorporated into our prompt, which would have made it more difficult to differentiate between
the cover letters.

For our objective readability assessment, GPT-4 had higher scores measured by both Lix and Flesch Kincaid
grade levels. However, these differences may not matter since no difference was found in the subjective
readability assessment. Moreover, editors had a high educational level, and higher readability levels are usually
acceptable. Furthermore, Lix and Flesch Kincaid determine "readability" through the length of sentences and
words included. GPT-4 is a language model that improves the structure and flow of language. According to the
formulae for Lix and Flesch Kincaid evaluations, these calculations are commonly used to assess the complexity
of written language, but they do not account for the impact of flow and structure on readability. Thus, they may
not provide a complete understanding of language complexity and how it affects readers. We could have asked
GPT-4 to make the language more readable or simpler, but the blinded assessors' subjective assessment
indicated that this was unnecessary.

This study had several strengths. Firstly, it was reported according to CONSORT non-inferiority [6] and
CONSORT-AI [7]. Secondly, our study employed a randomised blinded study with both quantitative and
qualitative data investigating reliability on a subjective and objective basis. Thirdly, the questionnaire was face-
validated three times before enrollment, which ensured that the questionnaire was appropriate and clear for the
target group [8]. Fourthly, since inter-rater agreement was poor, it is a strength that every cover letter was
assessed three times to reduce subjective bias. Lastly, assessors needed to have a PhD degree or higher, ensuring
an assessor group with experience in writing and assessing cover letters. This study also had some limitations.
Firstly, we used the first created answer from GPT-4 as GPT-4 generates different responses to the same prompt.
This produced a cover letter with no additional refinements. When researchers use this prompt, they may
require several versions to get the one they prefer, but we recommend using it as a drafting tool but not
necessarily to create the final version. A risk exists of selection bias as the cover letters and assessors were
recruited by sampling within our research group. The sample size was calculated before the study
commencement regarding the non-inferiority design, but it may reduce the external validity that only 18 pairs of
cover letters were included.

We are on the verge of a new era in which AI is becoming a part of our daily lives with growing use in both
research and healthcare [2, 3, 16, 17]. AI has also entered the era of randomised controlled trials and the
workflow of clinicians [17, 18]. With the growing use of AI and ChatGPT capable of writing articles in seconds,
this could indicate that ChatGPT is a beneficial tool for researchers who need to streamline cover letters and save
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time, leading to more effective and efficient scientific communication [3, 19, 20]. This study also shows that
researchers may boost the equality of their cover letters, leading to equal chances of advancing to the peer-
reviewing phase of the editorial process. Thus, AI also seems to be a potential help for young researchers that
have no experience in writing cover letters. Future studies could investigate other AI tools and explore whether
AI may improve other parts of scientific writing.

CONCLUSIONCONCLUSION

GPT-4 written cover letters were as good as cover letters written by human researchers, and this may potentially
streamline the process for researchers ensuring equal opportunities for peer-review advancement in the
editorial process.
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