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IMRaD structure

• Introduction: why ask this research question?

• Methods: what did I do?

• Results: what did I find?

• Discussion: what might it mean?



Planning a draft paper

How to write a paper, BMJ books



IMRaD structure: Introduction

• Brief background for this audience

• 3-4 paragraphs only

• What’s known/not known on research question

• Don’t boast about how much you have read

The research question 

• State it clearly in last paragraph of introduction 

• State why the question matters



제 목(Title)

•논문의 제목만으로도 논문의 내용을 알 수 있어야 한다

•제목 작성시에는

연구주제를 정확하게, 

함축적으로, 

구체적으로, 

간결하게 표현해야 한다.

•독립변수, 종속변수, 대상인구의 명시가 있어야 한다.



Example



서 론(IMRAD)

• Brief background for this audience

• 3-4 paragraphs only

• What’s known/not known on research question

• Don’t boast about how much you have read

The research question 

• State it clearly in last paragraph of introduction 

• State why the question matters



연구방법(IMRAD)

•재현가능성이 있도록 정확하고 자세하게 기술

Describe PECO/PICO elements of the study: 

• P : which patients, which population, what problem(s)? 

• I or E : which intervention(s) or exposure(s)? 

• C : which comparison group? Any randomization or stratific

ation? 

• O : what outcome(s) or endpoint(s)? Define primary and se

condary outcome(s)



결 과 (IMRAD)

Statistical inference

• Report results fully & honestly, 

as pre-specified

• Report primary outcomes first

• Confidence intervals: main results

• Report essential summary statistics

• Leave out non-essential tables

and figures

• Text (story)

• Tables (evidence)

• Figures (highlights)



고 찰(IMRAD)

Biological inference: Causality

Don’t simply repeat the introduction.

Include the following : Statement of principal findings

• Strengths & weaknesses of the study

• Strengths & weaknesses in relation to other studies & key differences

• Possible mechanisms & explanations for findings

• Potential implications for clinicians or policymakers

• Unanswered questions and future research



Tables and Figures

분석의 일관성
인과성 추론의 과정



Study sample

Conclusion about a population

(association)

Conclusion about scientific theory

(Causation)

Overview of the scientific method

Statistical inference

Biological inference



표의 구성: Statistical inference

1 : Descriptive statistics

- comparison of comparable group

2 : Confounder identification

3 : Independent effect or association

4 : Subgroup analysis, etc., 



2022-11-09

Descriptive statistics: Table 1

- comparison of comparable group-



Summarizing Data:

Reporting Data and Descriptive statistics

• Descriptive statistics: numerical summaries of collections of 

data

• The precision of observations and measurements

• 67.837kg → 67.9 kg

• Percentages

– Always give the numerators and denominators

25% (650/2598), 33% (30 of 90 cases),

12 of 16 cases (75%)

– Sample size >100 : one decimal place

– Sample size <100 : whole numbers

– Sample size <20 : actual number rather than %

33% : ?



Summarizing Data: Categorical Data

• Specify the denominators of rate, ratio, proportions, and 

percentages

Example)

Of the 25 tumors, only 5 were malignant.

– Ratio of malignant to nonmalignant tumor: 5 : 20

– Proportion of malignant to nonmalignant tumor: 5/25, 0.2

– Percentage of malignant tumor: 20%

– After 5 years of follow up on each patient, the tumor was malignant 

in 5 of the 25 patients, giving a 5-year recurrence rate of 20% (rate 

usually is associated with time factor)

• If continuous data have been separated by “cutpoints” into 

ordinal categories

– cutpoints and the rationale for choosing them



Summarizing Data: Continuous Data

• Provide appropriate measures of central tendency and 

dispersion when summarizing data that have a continuous 

distribution

– Measure of central tendency: mean, median

– Measure of dispersion: standard deviation, range,  interquartile 

range

• Do not summarize continuous data with the mean and the 

standard error of the mean (SEM)

– SEM : measure of precision for an estimated population mean

– SD : the variability of the actual data



Sample presentations (I)

• Use the mean and SD only when describing approximately 

normally distributed data

• Mean values : one decimal place

• Standard deviations : two decimal place

• Data described with a standard deviation that exceeds one-half 

the mean are non-normally distributed : median, range or 

interquartile range

Example) 45±25 mg/dL

95% within about 2SD above and below the mean,

45-(25+25)=-5, 45+(25+25)=95: not normally distributed



Sample presentations (II)

“Antibody titers ranged from 25 to 347 ng/mL and had a mean (SD) 

of 110 ng/mL (43 ng/mL)”

If the data are approximately normally distributed, they are 

appropriately described with the mean and standard deviation

“Antibody titers ranged from 25 to 347 ng/mL and had a median 

(interquratile range) of 110 ng/mL (61 to 159 ng/mL)”

If the data are markedly normally distributed, they are appropriately 

described with the median and interquartile range

* Most biological characteristics are not normally distributed



Sample presentations (III)

Normally distributed Non-normally distributed

25th percentile

75th percentile

Minimum

Maximum

* Median(*=mean)

25th percentile

75th percentile

10th percentile

90th percentile

*

Median

Mean

Data points > 90th percentile

Data points < 10th percentile



Postthyroidectomy obesity in a Korean population: 
does the extent of surgery matter. Ann Surg Treat Res. 2019

Example



Example

Plos one 2021



Example



표의 구성: Statistical inference

1 : Descriptive statistics

- comparison of comparable group

2 : Confounder identification

3 : Confounder adjustment

- Independent effect or association

And/or Subgroup analysis, etc., 



Example



2022-11-09 26

참값 = 관측값 + “오차”

Random

error

Reliability

Systematic

error

Bias

Validity

+



Random Error

• The defining characteristic of random error is that it is due to 

“chance” and, as such, is unpredictable

– Ex) tossing a coin 100 times where the aim is to test the hypothesis 

that the coin is “fair”

• to completely eliminate random error → toss the coin an “infinite” 

number of times

• Clinical or Epidemiologic studies: randomly sampled from a 

“population.”

– the null hypothesis is rejected when it is true: type I error (α)

– the null hypothesis is not rejected when it is false: type II error (β )

– α and β = 0 ? 
• For a given sample size there is a tradeoff between type I error and type II error



Random Error: 표본크기, 95% CI

95% CI = X ± 1.96xSE



Systematic error

• Systematic error: reproducible

• Result of problems having to do with study 

methodology

– the study sample could be chosen improperly

– the questionnaire could be invalid

– the statistical analysis could be faulty

• Bias, Confounding



Exposure Outcome

Factor C

혼란변수

Exposure Outcome

Factor C



Exposure Outcome

Factor C

혼란변수

Factor D

Factor E
.
.
.



Table 2. Univariate and multivariate analysis of predictors a
ssociated with postthyroidectomy obesity (BMI ≥ 25 kg/m2)

Example

Postthyroidectomy obesity in a Korean population: does the extent of surgery matter. Ann Surg Treat Res. 2019

Variables with P < 0.10 in the univariate analysis were included in the multivariate analysis.
BMI, body mass index; OR, odds ratio; CI, confidence interval; IPAQ, International Physical Activit
y Questionnaire.



표와 그림의 적절성

• Text : story

• Tables or Figures

✓Evidence: causality, association ….

✓Figure: Highlights



감사합니다. 


