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Abstract

The methods section of a scientific article often receives the most scrutiny from journal editors, 

peer reviewers, and skeptical readers because it allows them to judge the validity of the results. 

The methods section also facilitates critical interpretation of study activities, explains how the 

study avoided or corrected for bias, details how the data support the answer to the study question, 

justifies generalizing the findings to other populations, and facilitates comparison with past or 

future studies. In 2006, the Enhancing the QUAlity and Transparency Of health Research 

(EQUATOR) Programme began collecting and disseminating guidelines for reporting health 

research studies. In addition, guidelines for reporting public health investigations not classified as 

research have also been developed. However, regardless of the type of study or scientific report, 

the methods section should describe certain core elements: the study design; how participants were 

selected; the study setting; the period of interest; the variables and their definitions used for 

analysis; the procedures or instruments used to measure exposures, outcomes, and their 

association; and the analyses. Specific requirements for each study type should be consulted 

during the project planning phase and again when writing begins. We present requirements for 

reporting methods for public health activities, including outbreak investigations, public health 

surveillance programs, prevention and intervention program evaluations, research, surveys, 

systematic reviews, and meta-analyses.
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“People’s views about contradictory health studies tend to vary depending on their 

level of science knowledge. An overwhelming majority of those with high science 

knowledge say studies with findings that conflict with prior research are a sign that 
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understanding of disease prevention is improving (85%). A smaller majority of 

those with low science knowledge say the same (65%), while 31% say that the 

research cannot really be trusted because so many studies conflict with each other.”

Pew Research Center, February 2017

Introduction

The methods section of a scientific article often receives the most scrutiny from journal 

editors, peer reviewers, and skeptical readers. Effective reporting of the methods used in 

public health research and practice enables readers to judge the validity of the study results 

and other scientists to repeat the study during efforts to validate the findings. Although word 

limits for a scientific article can hinder complete reporting, full information can usually be 

provided in online-only or supplemental appendixes. The methods section also facilitates 

critical interpretation of study results; explains how the study avoided or corrected for bias in 

selecting participants, measuring exposures and outcomes, and estimating associations 

between exposures and outcomes; and explains how the data support the answer to the study 

question. The methods justify generalizing the findings from the sample studied to the 

population it represents. Finally, complete reporting of methods facilitates comparing the 

study findings with past and in future studies (e.g., in systematic reviews or meta-analyses).

For example, consider two different conclusions from the same study (1) highlighted in two 

newspaper headlines (Figure 1). A reader must carefully read the methods section of the 

original study report (not those of newspaper reports) to assess the validity of each headline. 

Although the vaccine seemed to substantially lower the infection rate among African 

Americans and other non-Hispanic minorities in the trial, the numbers of participants from 

these racial/ ethnic groups were too small to support statistically significant conclusions 

about vaccine efficacy. This “no effect” conclusion is the more valid one, given details in the 

study methods.

The methods section is usually the easiest and often the first section of the manuscript to be 

written, often during the protocol development or study-planning phase, then revised and 

updated after completion of the study to describe what was actually done during the study, 

including documentation of any changes from initial protocol. Describing the methods 

completely in the methods section for all aspects of the study is crucial; the readers should 

not discover something about the methods buried in the results or discussion. Of note, 

publishers typically specify their requirements for the methods sections in their journals, and 

those specifications might be beyond those presented here; therefore, reviewing the 

publisher’s instructions to authors thoroughly before writing begins is always advisable.

This article provides practical guidance for improving the clarity and completeness of the 

methods section of a scientific article or technical report. We provide a framework based on 

published standards for reporting the findings of public health research and practice 

according to major categories of public health activities. This is not a guide for conducting 

research. Instead, it describes the essential content of the methods section of a scientific 

article or technical report. Further, we restrict our attention to public health research and 

practice, excluding laboratory studies. Finally, we mention important ethical considerations 
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and statistical methods only briefly; details of these topics can be found in “Research and 

Publication Ethics” and “Reporting Statistical Methods and Results” elsewhere in this issue 

of the Journal.

Guidelines for reporting public health investigation methods

Reporting guidelines have been developed for many types of public health investigations. 

Recognizing the proliferation of such guidelines, the Enhancing the QUAlity and 

Transparency Of health Research (EQUATOR) Programme began in 2006 to collect and 

disseminate guidelines for reporting health research studies (Table S1) (2). We highlight 

example guidelines that are internationally recognized publishing standards and also include 

guidelines for reporting methods associated with fundamental public health investigations 

not classified as research (Table S1).

Disease outbreak investigations

Investigating an outbreak or unexpected increase in the incidence of disease cases or a 

condition for a geographic area or period is a fundamental public health activity. The 

primary purpose of an outbreak investigation is to identify the source of the pathogen, its 

transmission mode (route), and modifiable risk factors for illness so that the most 

appropriate control and prevention activities can be implemented (3). However, subsequent 

publication of a scientific report summarizing detection, investigation, and control of the 

outbreak is useful for disseminating knowledge of new risk factors, investigation techniques, 

and effective interventions.

The Public Health Agency of Canada has developed a guide for reporting the investigation 

and findings of disease outbreaks (4). Their guidance recommends reporting of overview or 

background data (dates of first case and of investigation initiation and conclusion), and 

methods for case finding and data collection, case investigation, epidemiologic and 

statistical analysis, and interventions. When a disease outbreak involves a particular setting 

(e.g., infections acquired in hospitals or related facilities), the reporting guidelines 

recommend describing the study design, participants, setting, interventions, details of any 

laboratory diagnosis of the pathogen by culturing and typing, health outcomes, economic 

outcomes, potential threats to validity, sample size, and statistical methods (5).

Public health surveillance activities

Public health surveillance—the continuous, systematic collection, analysis, and 

interpretation of health-related data needed to plan, implement, and evaluate public health 

practice—is another fundamental public health activity (6). Publishing the results of 

surveillance activities is an essential part of public health action; therefore, the methods 

section of a surveillance report should include the following:

❖ Any legal mandates for data reporting;

❖ The methods used for data collection;

❖ The methods used for data transfer, management, and storage;

❖ Relevant case definitions for confirmed, probable, and suspected
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❖ The performance attributes of the surveillance system.

These performance attributes of a surveillance system are defined in the Surveillance 

Evaluation Guidelines, published by the Centers for Disease Control and Prevention (United 

States) (7) and in Principles and Practice of Public Health Surveillance (8).

Intervention and prevention program evaluation

Another fundamental public health activity is evaluating intervention and prevention 

programs. A framework for program evaluation developed by the US Centers for Disease 

Control and Prevention summarizes key elements of the activity, specifies steps in the 

process, provides standards for measuring effectiveness, and clarifies the purposes of 

program evaluation (9). Guidelines for writing the methods section of a program evaluation 

paper exist for different types of evaluation designs. For example, the Transparent Reporting 

of Evaluations with Nonrandomized Designs (TREND) checklist is useful for reporting 

evaluations of behavioral and public health interventions with nonrandomized designs (10). 

The TREND checklist includes advice regarding how the methods should describe the 

participants, interventions, objectives, outcomes, sample size, exposure assignment, blinding 

(masking) of investigators or participant exposure, unit of analysis, and statistical methods. 

In contrast, for reporting the evaluation of interventions to change behavior, 

recommendations from the Workgroup for Intervention Development and Evaluation 

Research (WIDER) are more appropriate (11).

When randomization assignment is impractical, evaluations use observational designs and 

collect information on variables needed at the analysis stage of the investigation to correct 

for selection bias. Guidelines for reporting observational evaluations consider the 

observation method, the intervention and expected outcome, study design, information 

regarding the sample, measurement instruments, data quality control, and analysis methods 

(12).

Another approach to evaluation is a mixed-method or realist model, a theory-driven 

evaluation method increasingly used for studying the implementation of complex 

interventions within health systems, particularly in low- and middle-income countries (13). 

Theory-driven evaluation describes the associations between activities and outputs and 

short- and long-term outcomes. Theory-driven evaluation also attempts to address the 

problem that evaluations using traditional methods (e.g., experimental and quasi-

experimental methods) do not always deal with intervention complexity. For example, in 

evaluating the effectiveness of community health workers in achieving improved maternal 

and child health outcomes in Nigeria, researchers chose a theory-driven approach because of 

countrywide and community-specific factors affecting the outcomes (14). As for other types 

of evaluation, reporting standards for realist evaluations include describing the reasons for 

using the method, the environment surrounding the evaluation, the program evaluated, the 

evaluation design, the data collection methods, the recruitment and sampling, and any 

statistical analysis (15,16).

If economic factors are important in the evaluation, specific guidelines should be consulted 

(e.g., the Consolidated Health Economic Evaluation Reporting Standards or CHEERS) (17). 
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In using these reporting guidelines, some fundamental approaches in evaluation become 

important. Three approaches are commonly used to establish the effectiveness of a program 

or intervention: (I) comparing participants in the program with nonparticipants; (II) 

comparing results from different evaluations, each of which used different methods; and (III) 

case studies of programs and outcomes. In the comparison approach, random assignment of 

persons, facilities, or communities can be used to minimize selection bias. However, random 

assignment can be impractical for interventions involving, for example, mass media 

programs designed to reach the entire population. In such cases, other methods of 

assignment to intervention or control groups can be used.

Blinding the investigators and participants to whether a participant is assigned to an 

intervention or control group can help to avoid measurement bias. A participant’s knowledge 

that he or she is receiving an intervention can affect the outcome (the Hawthorne effect). The 

potential for bias is even more likely if the outcome of interest is behavioral, rather than 

biologic.

Furthermore, measurers of the outcomes must also be blind to what the recipients received 

to avoid biases in measurement associated with the measurers’ expectations (i.e., double-

blinding). However, in certain evaluations, double-blinding is impractical. For example, a 

breastfeeding mother will be aware that she and her infant are in the breastfeeding 

intervention group, and that knowledge can affect other aspects of her behavior toward her 

infant. In such studies, rather than using double-blinding, the investigator might develop 

placebo interventions that expose mothers to the same amount and intensity of an 

educational intervention, but on a subject unrelated to breastfeeding (18). Participants and 

evaluators can be blinded by keeping treatment and control groups physically separate so 

that members of each group are unaware of the other group’s activities. However, the two 

groups would then have different experiences with interventions, exposures, and outcomes, 

presenting challenges for standardizing measures and development of appropriate informed 

consent procedures.

Public health research

Historically, many of the guidelines for reporting were developed in the context of clinical 

research studies. One of the earliest of these guidelines is for randomized controlled trials 

(19). These guidelines and subsequent extensions (20) formed the basis of much of the 

guideline development discussed in this paper. For each of these research designs, reporting 

of the methods should discuss how human participants were protected from harm caused by 

ethics errors, including informed consent, and how participants’ privacy and confidentiality 

was protected. These methods are covered in more detail in “Research and Publication 

Ethics” elsewhere in this issue of the Journal.

Clinical case-series reports

A report on a single case of a series of clinical cases with point-of-care data provides 

evidence of the effectiveness of high-quality patient care and approaches to treating rare or 

unusual conditions. To help reduce reporting bias, increase transparency, and provide early 

signals of what interventions work, depending on patient characteristics and circumstances, 
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an international group of experts developed the CARE guidelines for reporting case studies 

and case-series (21). Even if such a report does not have a designated methods section, it 

should include information regarding patient characteristics, clinical findings, timelines 

(e.g., timeline graphs or epidemiologic curves), diagnostic assessments, therapeutic 

interventions, and outcomes.

Qualitative research

Many health problems can be addressed by combining interdisciplinary quantitative and 

qualitative methods. In such investigations, qualitative methods can be helpful by providing 

information about the meaning of text, images, and experiences and how the context 

surrounding study participants and their environments influence the concepts and theories 

being studied. For example, to investigate maternal knowledge of and attitudes toward 

childhood vaccination in Haiti, researchers used focus group discussions, physician 

observation, and semi-structured interviews with health providers (22). The Standards for 

Reporting Qualitative Research (SRQR) (23) checklist includes a qualitative research model, 

researcher characteristics, context, sampling strategy, ethics protections, data collection (e.g., 

methods, instruments, and technology), units of study, data processing and analysis, and 

techniques to enhance trustworthiness. A later extension (Consolidated Criteria for 

Reporting Qualitative Research or COREQ) (24) further defined the evaluation domains and 

added information about the research team.

Cross-sectional surveys and disease registry studies

If a controlled experiment or a quasi-experimental study design is impractical, an 

observational study is the only research option. The STrengthening the Reporting of 

OBservational studies in Epidemiology (STROBE) initiative recommends information that 

should be included in an accurate and complete report of any of three main observational 

study designs: cohort, case-control, and cross-sectional studies (25). For cross-sectional 

studies, surveys, and registry studies, the checklist includes study design, setting (including 

periods of recruitment), participants (methods of selection and exclusion criteria), variables 

(outcomes, exposures, confounders, and effect modifiers), data sources and measurements, 

efforts to address potential sources of bias, study size (including power calculation), 

quantitative variables and any groupings, and statistical methods (including handling of 

missing data and sensitivity analysis). The STROBE checklist does not include some 

important survey methods, such as nonresponse analysis, details of strategies used to 

increase response rates (e.g., multiple contacts or mode of contact of potential participants), 

and details of measurement methods (e.g., making the instrument available so that readers 

can consider questionnaire formatting, question framing, or choice of response categories) 

(26). Guidelines also have been developed for reporting the methods used for Internet-based 

surveys, the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) (27).

Use of routinely collected health data, obtained for administrative and clinical purposes 

rather than research, is increasing in public health. To respond, guidelines for reporting 

methods used in registry studies were developed in 2015: the REporting of studies 

Conducted using Observational Routinely-collected health Data (RECORD) checklist (28).
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Case-control studies

The case-control study design is useful for determining whether an exposure is directly 

associated with an outcome (i.e., a disease or condition of interest). This design is often used 

in public health because it is quick, inexpensive, and easy, compared with a cohort (follow-

up) study design, making the case-control study particularly appropriate for (I) investigating 

outbreaks and (II) studying rare diseases or outcomes. The STROBE guidelines provide 

specific sections for reporting the methods used for case-control studies. The guidance 

includes attention to study design, setting, variables, data sources, bias, and study size. 

Specific to case-control studies is the necessity of reporting eligibility criteria, the sources 

and methods of case-patient ascertainment and control subject selection, and the rationale 

for the choice of case-patients versus control subjects. For matched case-control studies, 

reporting should include the matching criteria and the number of control subjects per case. 

In this study design, the methods must report how the statistical methods accounted for the 

matching.

A useful example of reporting methods for case-control studies can be found in “Reporting 

Participation in Case- Control Studies” by Olson et al. (readers should consider using the 

tables in that paper) (29). The effect size provides an estimate of the average difference, 

measured in standard deviation units so as to be scale independent, between a case’s score 

and the score of a randomly chosen member of the control population. Specific guidance for 

reporting effect sizes in case-control research is available (30).

Cohort studies

The general guidance of STROBE also is useful for reporting methods used in cohort 

studies. The adaptations for this study design include reporting methods for determining 

eligibility criteria, sources and methods of participant selection, and follow-up methods. For 

matched cohort studies, reporting should include the matching criteria used and the number 

of participants exposed and unexposed to the hypothesized cause of the outcome; in this 

case, the methods section also should describe how loss to follow-up was addressed. An 

example of reporting according to STROBE guidelines for cohort studies is available in 

Kunutsor et al.’s investigation of the association of baseline serum magnesium 

concentrations associated with a risk for incident fractures (31).

Systematic reviews and meta-analyses

Meta-analysis is a statistical procedure for combining data from multiple studies, obtained 

through a systematic review of the literature. This can be used to identify a common effect 

(when the treatment effect is consistent among studies), to identify reasons for variation, or 

to assess important group differences. Pharmaceutical companies use meta-analyses to gain 

approval for new drugs, with regulatory agencies sometimes requiring a meta-analysis as 

part of the approval process. Researchers use meta-analyses to determine which 

interventions work and which ones work best. Many journals encourage researchers to 

submit systematic reviews and meta-analyses that summarize the body of evidence regarding 

a specific question, and systematic reviews are replacing the traditional narrative review. 

Meta-analyses can play a key role in planning new studies by identifying unanswered 
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questions. Finally, meta-analyses can be used in grant applications to justify the need for a 

new study.

The earliest guideline for reporting meta-analyses was for meta-analyses of randomized 

controlled trials (32) and specified reporting of searches, selection, validity assessment, data 

abstraction, study characteristics, and quantitative data synthesis, and in the results with 

“trial flow,” study characteristics, and quantitative data synthesis. Research documentation 

was identified for only 8 of 18 items. Subsequently, this guidance was revised and expanded 

in the PRISMA Statement (33).

With the proliferation of meta-analyses of observational studies, reporting guidance 

followed (34). The MOOSE Statement requires a quantitative summary of the data; the 

degree to which coding of data from the articles was specified and objective; an assessment 

of confounding, study quality, and heterogeneity; the statistical methods used; and display of 

results (e.g., forest plots). The PRISMA statement also includes recommendations useful for 

reporting meta-analyses of observational studies; thus, both checklists should be consulted. 

Several extensions of the PRISMA checklist are available for network meta-analyses, health 

equity, and complex interventions (35).

Summary

The methods section of a scientific article must persuade readers that the study design, data 

collection, and analysis were appropriate for answering the study question and that the 

results are accurate and trustworthy. The methods section is often written first and is the 

easiest section of the manuscript to write because it is often written before the study begins. 

Writers should report the methods that were actually used in addition to methods that were 

planned but not used. Regardless of the type of study conducted and type of document 

written, the methods section should include certain core descriptive elements: the study 

design, how participants were selected, the setting, the period of interest, the variables and 

their definitions used for analysis, the procedures or instruments used to measure exposures, 

outcomes, and their association, and the analyses that produced the data that answer the 

study question. These core elements are common across all study designs, and the specific 

requirements for each study type should be consulted during project planning and again 

when writing begins.

Care should be taken to ensure that all methods are described in the main methods section or 

in supplementary online material, and not included in the results or discussion. Careful 

attention to reporting of methods can assist journal peer reviewers and readers, as well as 

other researchers who might use the methods to replicate the study or use the results in a 

meta-analysis or systematic review.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Differences in media interpretation of a single study.
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