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 Research Paper

Introduction

Scientific publications enable the transmission of results and ideas 
throughout the scientific community. Over the years, the number 
of scientific articles published across various fields has increased. 
These articles aim to promote the scientific understanding and 
health care. Quality of reporting is very important in medical 
research. Poor reporting of the studies may lead to poor 
assessment of the scientific research and misinterpretation of 
the results of the study. Accurate and transparent reporting is 
vital to allow the reader to assess the methods of the study and 
the reliability and importance of the scientific findings. This is 
particularly necessary for scientific research using animals, as 

poorly designed experiments and reporting omissions can raise 
both ethical and scientific concerns.[1]

The animal studies are a vital part of biomedical research and 
have made a significant contribution to human health and 
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Abstract

Objective: To evaluate and compare the adherence of the ARRIVE guidelines before and after its introduction by the articles published by 
two leading journals publishing animal research articles. Materials and Methods: Literature of original research articles of animal studies 
was obtained from two leading open-access journals. A combined total of 100 articles were selected from these journals from the years 2009 
and 2016 (50 articles from each year). Each article was assessed by two investigators independently. The percentage of articles adhering 
to each item in the ARRIVE guidelines was calculated for both 2009 and 2016. The percentage of overall adherence of the articles to all 
recommendations was calculated. Completeness of reporting of an article was also assessed. The percentage of overall adherence of the articles 
to all recommendations was calculated. The adherence to the ARRIVE guidelines in the two journals was statistically compared using Chi-
square test. P = 0.05 was considered as a measure of statistical significance. Results: A combined total of 100 articles from the two journals, 
Indian Journal of Pharmacology and Journal of Pharmacology and Experimental Therapeutics, during the years 2009 and 2016 (50 articles 
from each year) were studied for adherence to ARRIVE and completeness of studies. Despite introduction of the ARRIVE guidelines, 8 of 
38 unreported items in articles of 2009 are still unreported in 2016. A statistically insignificant improvement was observed in total adherence 
to 22 of 38 recommendations of the ARRIVE checklist by >50% of the articles in 2016. A statistically significant improvement was observed 
in completeness of reporting on 14/38 recommendations, 6 years after the introduction of the ARRIVE guidelines. The study revealed that 
~58% of recommendations of the ARRIVE guidelines are being followed by the articles selected from 2016. Conclusion: No significant 
improvement in quality of reporting of animal research published by two reputed journals was observed even 6 years after the introduction 
of the ARRIVE guidelines. However, the study revealed improvement in the completeness of reporting of an animal research article. Active 
endorsement of the ARRIVE guidelines by editors of journals publishing animal research is recommended.
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welfare. Biomedical animal research is used to pervade human 
research and practice on the assumption that animal models 
closely relate to and are comparable to humans with respect 
to physiology and response to drugs and disease.[2]

Reproducibility of research findings is the hallmark of 
scientific evidence.[3] However, a big concern today is poor 
design, inadequate analysis, and reporting of the animal 
experiments. This makes these experiments scientifically 
invalid and irreproducible leading to a waste of animal and 
scientific resources. Furthermore, poorly written articles 
reduce the impact of the studies and hamper their inclusion in 
systematic reviews and meta‑analysis.[4] Thus, a well‑designed 
and well‑conducted research must have accurate and adequate 
reporting of experimental details.

Translation of animal study data to humans with sufficient 
reliability remains a challenge owing to biological differences 
between species, internal validity, differences in experimental 
designs between animal and clinical studies, insufficient reporting, 
and publication bias.[5] Low translational studies can be of three 
types – poorly reported well‑conducted studies, poorly reported 
poorly conducted studies, and poorly conducted but falsely 
reported studies. The reason for poor reporting can be attributed 
to sheer negligence in reporting, absence of reporting guidelines 
altogether, or lack of awareness of existing reporting guidelines. 
Improving reporting standards by the following existing 
guidelines and their endorsement by editors of journals can help 
curb poor reporting. Mere knowledge of reporting guidelines, area 
of research, and ethical issues does not rule out the last type of low 
translational valued studies. However, creating herd knowledge 
is an optimistic beginning toward eventual change in attitude 
and practice of conduction of studies and hence their reporting.

To improve the standard of preclinical animal experiments 
and impart more transparency and accuracy in their reporting 
through publications, the ARRIVE guidelines were first 
published in 2010 and further revised in 2014. ARRIVE stands 
for the Animal Research: Reporting In vivo Experiments.[6] 
The ARRIVE statement is a 20‑item checklist which guides 
the author on reporting various parts of the article right 
from the abstract to the discussion. It details the minimum 
information that should be reported when using animals in a 
research study. The goal is to ensure that the reader can assess 
the methodological rigor of the experiment, and other scientists 
can evaluate and reproduce the methods.[7]

A summary of the areas encompassed by the ARRIVE 
guidelines is covered in Figure 1.

Over 300 journals’ editors have started following ARRIVE 
guidelines for publishing animal research.[8] However, certainty 
of the impact of introduction of the ARRIVE guidelines 
remains debatable because of little to no compliance by 
authors, reviewers, and journal editors. Various studies show 
mixed results. A study conducted by Leung et al. found that 
none of the journals reviewed by them actually had 100% 
adherence to the ARRIVE guidelines.[9]

Indian Journal of Pharmacology  (IJP) and Journal of 
Pharmacology and Experimental Therapeutics  (JPET) are 
leading, reputed, and internationally recognized journals in 
the field of pharmacology published from India and the United 
States of America, respectively. A major part of the studies 
published in IJP and JPET is constituted by animal research. 
It was, thus, considered worthwhile to assess the adherence to 
the ARRIVE guidelines in the reporting of published animal 
studies in these two reputed journals. Thus, to compare the 
adherence of the guidelines, we decided to review articles 
published by IJP and JPET in 2009 and 2016, that is, before 
and after the formulation of the ARRIVE guidelines.

Materials and Methods

The study was submitted to the Institutional Ethics Committee 
for approval and was granted exemption from review. To 
determine the adherence of the ARRIVE guidelines, we 
conducted a comprehensive and systematic literature search 
for original research articles of animal studies published by two 
leading journals, IJP and JPET, which regularly publish animal 
studies. We downloaded the original research articles published 
between January and December 2009 and between January and 
December 2016. This corresponds to the time period of 1 year 
before the publication of the ARRIVE guidelines and 2 years 
after the revision of the ARRIVE guidelines. After screening 
and excluding articles (short communications, letter to editors, 
case reports, review articles, any research articles involving 
human participants, and in  vitro experimental studies were 
not taken into account) not meeting our inclusion criteria of 
original articles on animal studies only, a total of 25 articles 
were randomly chosen from each journal by means of a 
computer‑generated randomization table for year 2009 and 
then for year 2016 using  SAS (Statistical Analysis System) 
programming for randomization. The study outline has been 
depicted in the Figure 2.

A total of 100 articles (50 from each journal) were analyzed 
using the ARRIVE guidelines checklist and checked for 
adherence. Each article was assessed by two investigators 
independently. Each recommendation in the ARRIVE 
guideline was categorized as yes, no, or partial. “Yes” indicated 
that all information pertaining to particular recommendation 
are provided. “No” indicated that information related to a 
particular recommendation is not provided at all. If some 
information of particular recommendation was provided, it 
was categorized as “partial.” Any discrepancies were resolved 
by reanalysis of studies, and a final decision was reached 
by discussion and deliberation among all investigators. 
The data were summarized as numbers and percentages 
using Microsoft Excel  (Version  2018). The percentage of 
articles having adherence for each item was calculated for 
both 2009 and 2016. The percentage of overall adherence 
of articles to all recommendations was calculated. The 
adherence to the ARRIVE guidelines in the two journals was 
statistically compared using Chi‑square test. Adherence of 
the recommendation by >50% of the articles was considered 
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optimum. We used the traditional P = 0.05 as a measure of 
statistical significance.  GraphPad Instat version 3(GraphPad 
Software company by Dr.  Harvey Motulsky located at 
California San Diego, USA) was the software used for 
statistical analysis.

Results

We selected a total of 100 articles from the two journals, IJP 
AND JPET, during the years 2009 and 2016 (50 articles from 
each year) and studied the adherence to the ARRIVE guidelines 
of all these articles [Table 1]. Table 2 denotes the ARRIVE 
recommendation reported by all the articles during 2009 and 
2016, whereas Table 3 gives the ARRIVE recommendations 
reported by none of the articles during 2009 and 2016. 
Recommendations showing a significant increase in reporting 
in 2016 after the implementation of the ARRIVE guidelines 
are mentioned in Table 4.

Discussion

At the inception of this study, we could hardly find a study 
comparing the adherence to the ARRIVE guidelines by 
published animal research articles before and after the 
introduction of the ARRIVE guidelines. The ARRIVE 
guidelines lays down standards for reporting in all sections of 
published articles as follows: the introduction (the background 
and objectives of the study), the methods (an ethical statement, 
description of the study design, experimental procedures and 
animals, housing and husbandry, sample size, and statistical 
methods), the results (numbers analyzed and adverse events), 
the discussion (interpretation of the data, their implications, 
and potential for translation), and the acknowledgments. In our 
study, we analyzed the completeness of studies and adherence 
to the ARRIVE guidelines by conducting literature search 
of a total of 100 original animal research articles published 
in IJP and JPET during the years 2009 and 2016 (50 articles 
from each year). We also analyzed the effect of the ARRIVE 

guidelines on quality of reporting of animal studies 1 year 
before and 6  years after the endorsement of the ARRIVE 
guidelines by these journals using the ARRIVE adherence 
checklist [Figure 3].

The completeness of study with respect to the ARRIVE 
guidelines assessed using the ARRIVE adherence checklist was 
not optimum in the year 2009 as only 15 of 38 recommendations 
were properly reported by  >50% of the articles published 
before the introduction of ARRIVE guidelines. However, in the 
year 2016, 22 of 38 recommendations were followed by > 50% 
of the articles published after the introduction of the ARRIVE 
guidelines. This difference was not found to be statistically 
significant using the Chi‑square test  (P  =  0.108). Hence, 
our study shows no significant improvement in the quality 
of reporting by reputed journals publishing animal research.

In our study, we found that 5/38 recommendations, as 
mentioned in Table 2, were reported by all the articles (100%) 
published during both 2009 and 2016. This could be because 
of them being the essential elements for any research study 
to be published.

Figure  1: Summary of the areas encompassed by the Animals in 
Research: Reporting In vivo Experiments guidelines

Figure 2: Study outline
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Contd...

Table 1: Effect of ARRIVE guidelines on quality of animal studies reporting using ARRIVE adherence checklist  (n=50)

Item

Sub‑item Number and recommendation 2009, n (%) 2016, n (%)  P (Chi‑square test)
Title 1. Provide as accurate and concise a description of the content of the 

article as possible
50 (100) 50 (100) ‑

Abstract 2. Provide an accurate summary of the background, research objectives, 
including details of the species or strain of animal used, key methods, 
principal findings, and conclusions of the study

29 (58) 47 (94)* <0.01

Introduction
Background 3a. Include sufficient scientific background (including relevant 

references to previous work) to understand the motivation and context 
for the study, and explain the experimental approach and rationale

23 (46) 47 (94)* <0.01

3b. Explain how and why the animal species and model being used can 
address the scientific objectives and, where appropriate, the study’s 
relevance to human biology

9 (18) 18 (36) 0.076

Objectives 4. Clearly describe the primary and any secondary objectives of the 
study, or specific hypotheses being tested

50 (100) 50 (100) ‑

Methods
Ethical statement 5. Indicate the nature of the ethical review permissions, relevant 

licenses (e.g., Animal [Scientific Procedures] Act 1986), and national 
or institutional guidelines for the care and use of animals that cover the 
research

45 (90) 47 (94) 0.712

Study design 6a. The number of experimental and control groups 50 (100) 50 (100) ‑
6b. Any steps taken to minimize the effects of subjective bias when 
allocating animals to treatment (e.g., randomization procedure) and 
when assessing results (e.g., if done, describe who was blinded and 
when)

7 (14) 23 (46)* <0.01

6c. The experimental unit (e.g., a single animal, group, or cage of 
animals)

50 (100) 50 (100) ‑

Experimental procedures 7a. How (e.g., drug formulation and dose, site and route of 
administration, anesthesia, and analgesia used [including monitoring]), 
surgical (procedure, method of euthanasia). Provide details of any 
specialist equipment used, including supplier (s)

35 (70) 47 (94)* ‑

7b. When (e.g., time of day) 19 (38) 37 (74)* <0.01
7c. Where (e.g., homecage, laboratory, and water maze) 6 (12) 11 (22) <0.01
7d. Why (e.g., rationale for choice of specific anesthetic, route of 
administration, drug dose used)

0 0 0.286

Experimental animals 8a. Provide details of the animals used, including species, strain, sex, 
developmental stage (e.g., mean or median age plus age range), and 
weight (e.g., mean or median weight plus weight range)

9 (18) 28 (56)* <0.01

8b. Provide further relevant information such as the source of 
animals, international strain nomenclature, genetic modification status 
(e.g., knockout or transgenic), genotype, health/immune status, drug or 
test naive, and previous procedures, etc.

22 (44) 31 (62) 0.109

Housing and husbandry 9a. Housing (e.g., type of facility, e.g., SPF; type of cage or housing; 
bedding material; number of cage companions; tank shape, and 
material, etc., for fish)

2 (4) 11 (22)* 0.0174

9b. Husbandry conditions (e.g., breeding program, light/dark cycle, 
temperature, quality of water, etc., for fish, type of food, access to food 
and water, environmental enrichment)

8 (16) 24 (58)* <0.01

9c. Welfare‑related assessments and interventions that were carried out 
prior to, during, or after the experiment

0 0 ‑

Sample size 10a. Specify the total number of animals used in each experiment and 
the number of animals in each experimental group

0 0 ‑

10b. Explain how the number of animals was arrived at. Provide details 
of any sample size calculation used

42 (84) 48 (96) 0.095

10c. Indicate the number of independent replications of each 
experiment, if relevant

0 0 ‑

Allocating animals to 
experimental groups

11a. Give full details of how animals were allocated to experimental 
groups, including randomization or matching if done

0 0 ‑

11b. Describe the order in which the animals in the different 
experimental groups were treated and assessed

15 (30) 28 (56)* 0.015
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However, the adherence to recommendation listed in Table 3 
was not done by any article  (0%) of both the journals 
published in 2009 as well as 2016. This constituted 8 of total 

38 recommendations given by the ARRIVE guidelines. The 
ARRIVE guidelines are based on the principles of the three 
Rs (replacement, refinement, or reduction). Yet, implications 
of the experimental methods on these principles were not 
described by any article.

There was also statistically significant improvement in 
completeness of reporting on 14/38 recommendations 6 years 
after the ARRIVE guidelines after published, as shown in 
Table 4. The reason behind this can be attributed to increased 
awareness of these guidelines among the researchers. 
Furthermore, such guidelines increase the understanding of 
researchers on how to correctly publish their studies and 
what information should be provided in the research article. 
Six years after the introduction of the ARRIVE guidelines, a 
significant improvement in understanding of the researchers 
to write the abstract of the research article properly was seen 
in our study. A  significant improvement was also seen in 
reporting of sufficient scientific background of the research 
conducted. However, even after the formulation of guidelines, 

Table 2: ARRIVE recommendation reported by all the 
articles during 2009 and 2016

Recommendation number Recommendation
1 Provide as accurate and concise a 

description of the content of the article 
as possible

4 Clearly describe the primary and any 
secondary objectives of the study, or 
specific hypotheses being tested

6a The number of experimental and control 
groups

6c The experimental unit (e.g., a single 
animal, group, or cage of animals)

18a Interpret the results, taking into account 
the study objectives and hypotheses, 
current theory and other relevant studies 
in the literature

Table 1: Contd...

Item
Experimental outcomes 12. Clearly define the primary and secondary experimental outcomes 

assessed (e.g., cell death, molecular markers, and behavioral changes)
39 (78) 50 (100)* <0.01

Statistical methods 13a. Provide details of the statistical methods used for each analysis 48 (96) 50 (100) 0.475
13b. Specify the unit of analysis for each dataset (e.g., single animal, 
group of animals, and single neuron)

47 (94) 50 (100) 0.241

13c. Describe any methods used to assess whether the data met the 
assumptions of the statistical approach

3 (6) 9 (18) 0.123

Results
Baseline data 14. For each experimental group, report relevant characteristics and 

health status of animals (e.g., weight, microbiological status, and 
drug‑ or test naive) prior to treatment or testing (this information can 
often be tabulated)

1 (2) 10 (20) <0.01

Numbers analyzed 15a. Report the number of animals in each group included in each 
analysis. Report absolute numbers (e.g., 10/20, not 50% 2)

40 (80) 47 (94) 0.074

15b. If any animals or data were not included in the analysis, explain 
why

0 0 ‑

Outcomes and estimation 16. Report the results for each analysis carried out, with a measure of 
precision (e.g., standard error or confidence interval)

43 (86) 48 (96) 0.162

Adverse events 17a. Give details of all important adverse events in each experimental 
group

0 4 (8) 0.125

17b. Describe any modifications to the experimental protocols made to 
reduce adverse events

0 0 ‑

Interpretation/scientific 
implications

18a. Interpret the results, taking into account the study objectives and 
hypotheses, current theory, and other relevant studies in the literature

50 (100) 50 (100) ‑

18b. Comment on the study limitations including any potential sources 
of bias, any limitations of the animal model, and the imprecision 
associated with the results

27 (54)* 38 (76)* 0.036

18c. Describe any implications of your experimental methods or 
findings for the replacement, refinement, or reduction (the three Rs) of 
the use of animals in research

0 0 ‑

Generalizability/translation 19. Comment on whether, and how, the findings of this study are likely 
to translate to other species or systems, including any relevance to 
human biology

6 (12) 31 (62)* <0.01

20. List all funding sources (including grant number) and the role of the 
funder (s) in the study

11 (22) 43 (86)* <0.01

*P<0.05 as obtained by Chi‑square test. SPF=Specific pathogen free
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researchers are not able to explain the reason for choosing the 
animal species and the model to achieve the objectives of the 
study. A similar finding was reported in a study by Hotwani 
et al., 2017, assessing adherence to the ARRIVE guidelines.[10] 
Introduction of the ARRIVE guidelines increased the reporting 
of randomization procedure during allocation of animals as 
well as blinding during assessment of results. This is a positive 
change compared to 2009 where ~ 85% of the studies were 
not reporting them.[11] Randomization eliminates selection 
bias and ensures baseline comparability of different groups. 
Blinding also helps to eliminate the bias in results. Despite 
this, randomization and blinding were reported in <50% of the 
articles of both the journals. The ARRIVE guidelines helped 
in proper detailed reporting of experimental procedure with 
respect to its methodology timing and place.  However, site 
of the procedure was reported in mere 22% of the articles 
published in both the journals, even 6 years after the ARRIVE 
guidelines were published. There is a significant improvement 
in reporting the details of animals used and their housing and 
husbandry conditions. Proper detailing of animals used in the 
research helps in ensuring the validity and reproducibility of 
results.[12] Introduction of the ARRIVE guidelines caused a 
statistically significant improvement in reporting of primary 
and secondary experimental outcomes and their assessment. 
They were reported by 100% of the articles on animal studies 
published in 2016 as compared to 78% in the year 2009. 
A  significant improvement was also seen in reporting the 
limitations of the studies as well as the translation of research 

Table 3: ARRIVE recommendations reported by none of 
the articles during 2009 and 2016

Recommendation number Recommendation
7d Why (e.g., rationale for choice of specific 

anesthetic, route of administration, drug 
dose used)

9c Welfare‑related assessments and 
interventions that were carried out prior 
to, during, or after the experiment

10a Specify the total number of animals used 
in each experiment and the number of 
animals in each experimental group

10c Indicate the number of independent 
replications of each experiment, if 
relevant

11a Give full details of how animals were 
allocated to experimental groups, 
including randomization or matching if 
done

15b If any animals or data were not included 
in the analysis, explain why

17a Give details of all important adverse 
events in each experimental group

17b Describe any modifications to the 
experimental protocols made to reduce 
adverse events

18c Describe any implications of your 
experimental methods or findings 
for the replacement, refinement, or 
reduction (the three Rs) of the use of 
animals in research

Table 4: Recommendations showing a significant increase in reporting in 2016 after the implementation of ARRIVE 
guidelines

Recommendation number Recommendation
2 Provide an accurate summary of the background, research objectives, including details of the species or strain of animal 

used, key methods, principal findings, and conclusions of the study
3a Include sufficient scientific background (including relevant references to previous work) to understand the motivation and 

context for the study, and explain the experimental approach and rationale
6b Any steps taken to minimize the effects of subjective bias when allocating animals to treatment (e.g., randomization 

procedure) and when assessing results (e.g., if done, describe who was blinded and when)
7a How (e.g., drug formulation and dose, site and route of administration, anesthesia and analgesia used [including 

monitoring]), surgical (procedure, method of euthanasia). Provide details of any specialist equipment used, including 
supplier (s)

7b When (e.g., time of day)
7c Where (e.g., home cage, laboratory, and water maze)
8a Provide details of the animals used, including species, strain, sex, developmental stage (e.g., mean or median age plus age 

range), and weight (e.g., mean or median weight plus weight range)
9a Housing (e.g., type of facility, e.g., SPF; type of cage or housing; bedding material; number of cage companions; tank 

shape and material, etc., for fish)
9b Husbandry conditions (e.g., breeding program, light/dark cycle, temperature, quality of water, etc., for fish, type of food, 

access to food and water, environmental enrichment)
11b Describe the order in which the animals in the different experimental groups were treated and assessed
12 Clearly define the primary and secondary experimental outcomes assessed (e.g., cell death, molecular markers, and 

behavioral changes)
18b Comment on the study limitations including any potential sources of bias, any limitations of the animal model, and the 

imprecision associated with the results
19 Comment on whether, and how, the findings of this study are likely to translate to other species or systems, including any 

relevance to human biology
20 List all funding sources (including grant number) and the role of the funder (s) in the study
SPF=Specific pathogen free
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findings into any relevance to humans. The ARRIVE guidelines 
also soared the listing of funding sources and their role in the 
study significantly.

Our study showed that in 96% of the articles in the year 2016 
from both the journals, details of sample size calculation were 
reported. This is in contrast to the findings from a study of 
Hotwani et al. in 2017, where they claimed poor reporting 
of sample size calculation.[10] Proper and correct sample size 
calculation powers the study to find a significant difference 
between treatment groups. Thus, the ARRIVE guidelines are 
promoting the conduct of studies with sufficient power.

Widespread lack of transparent quality reporting of study 
design and its implementation is one important issue with 
animal studies. Inadequate reporting of key aspects of 
experimental design may reduce the impact of studies and act 
as a barrier to translation by preventing reliability or inclusion 
in meta‑analysis.[8]

The ARRIVE guidelines were developed to address the lack 
of reproducibility in biomedical animal studies and improve 
the communication of research findings.[13] This study shows 
improvement in reporting of animal studies after the publication 
of the ARRIVE guidelines in the selected journals. Our study 
shows that almost 58% of recommendations of the ARRIVE 
guidelines are now being followed by animal research articles 
in these journals. Despite publishing author guidelines by both 
the journals to report the animal research as per the ARRIVE 
guidelines only, almost half of the recommendations are not 
being followed by the authors, including five recommendations 
which are not being reported at all. Thus, this study will 
sensitize the authors about filling up these lacunae.

In our study, we analyzed the articles on animal studies 
published in only two journals. This could be the only 
limitation of our study. Nevertheless, this is the first study of its 
kind to compare the quality and completeness of reporting of 
animal studies before and after the introduction of the ARRIVE 
guidelines. This study gives an insight into the importance of 
adhering to these guidelines. It also apprises us of the need to 
routinely evaluate the quality of reporting of research articles 
in the reputed journals.

Full implementation of every recommendation of the ARRIVE 
guidelines seems highly impractical and very unlikely in the 
future. However, journals must make certain recommendations 

of the ARRIVE guidelines a compulsion before any research 
article will be published. This will compel all the authors to 
adhere to the recommendations as per the ARRIVE checklist. 
The authors should also be made to fill the ARRIVE checklist 
while submitting their manuscript. Journals should also 
not restrict the methodology section by words as this will 
encourage comprehensive reporting of the material and 
methods used. According to recommendations of Baker et al. 
2014, the recommendations of the ARRIVE guidelines that 
involve reporting the justification of selection of species and 
strain of animal used and the route and timing of delivery of 
agents, often, form a part of the ethical review process[8] of 
the study which is currently being reported. Hence, there is 
no need to repeat this information in an article.

Conclusion

The present study reveals a modest improvement in the 
completeness of study and quality of reporting of animal 
research published by two reputed journals 6 years after the 
introduction of the ARRIVE guidelines. Frequent studies 
including more number of journals need to be conducted to 
further gauge reporting trends. Findings of this study will 
help us to focus more on the areas of deficient animal studies’ 
reporting. It also signifies the need to enhance the awareness of 
the ARRIVE guidelines among researchers as well as editors 
of the journals as these guidelines can certainly improve the 
quality of reporting of animal‑based experiments. We strongly 
recommend the strict adherence of the ARRIVE guidelines 
checklist by the animal researchers while reporting their 
study. We recommend editors of journals publishing animal 
research to actively endorse these ARRIVE guidelines in their 
guidelines for authors.
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