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Clinicoepidemiological research designs in childhood allergic diseases
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Clinical epidemiology is defined as a method for investigating the distribution and determinants of diseases and for applying this
knowledge in their prevention, and simply means application of epidemiological methods for medical research. In evidence-based
medicine, randomized controlled trials (RCT) are the gold standard for assessing efficacy and safety of the intervention, while it is
commonly impractical because of many limitations, such as ethical/legal problems and weak external-validity. High internal-validity
of RCT permits to assess the direct efficacy of intervention without interference with bias and confounder; however, it has less gen-
eralizability or applicability to the real-life practice. Evidence-based practical guidelines are developed for patient management and
decision making in real-life practice; paradoxically, the evidence of the guidelines does not come from real life, but from strict trial
life. To overcome these limitations, pragmatic clinical trials for assessing the effectiveness of intervention in real-life practice or high-
quality observational studies would be the best alternatives or could add more strong evidence. This article provides an overview of
clinicoepidemiological research designs in the field of childhood allergic diseases and their strength/weakness. (Allergy Asthma Respir

Dis 2016;4:91-99)
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83fck 29t 2 A @ (randomized controlled trial) > ZAZIWE I AT, 7}7ko] A AAE A 83t =RES kLA gk,
Table 1. Level of prevention in the childhood allergic diseases
Level Definition Targets Example
Primary prevention To prevent development of disease through risk-protection or health-promotion Gene Vaccination
Environments Smoke-free legislation
Life-style
Diet
Medicine
Secondary prevention Screening and early detection of latent diseases and early treatment of disease-development  Biomarker Screening test
Prevention of the disease-related complications and disabilities Therapy Efficacy and effectiveness
of therapy
Tertiary prevention To control and minimize a disease-related disabilities Quality of life Psychotherapy
Depression Rehabilitation
Function
Did researcher assign
exposures/intervention?
Yes | No
[ |
Experimental study Observational study
Is allocation random? s there a con;parlson
group?
Yes No No Yes
I 1 I 1
Randomized Nonrandomized - .
controlled trial controlled trial Descriptive study Analytic study
Pragmatic Community-based Direction between
randomized trial study exposure and
outcome
High risk cohort: High risk cohurt: |
randomized nonrandomized ! !
interventional study interventional study Cohort study Case-control study Case-control study

Fig. 1. Algorithm for classification of clinical epidemiology.
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Exposure — outcome

Exposure «<— outcome

Exposure and
outcome at the same time
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BREglon, B AT 24 BAE I Y
A+ T2 9195 (clinico-observational research)2} %18+ 3H2F A (epi-

demiological, observational research) 2 53t 4= QJCH(Fig, 2).

imental research) =

=9 &4 - A A, vl-8} AR Foll whE ALt ST A
TS AU lek! Thee] FAIH A o] F1L, Bt 2
A= o Erheh= NES sk ALY 7t E4of 24
st AT AAE Asia TS Fassial S Sistel=
Z10] %98 Z1o|Ch(Tables 2-4).

| Clinical epidemiology |

|
| Experimental research |

1
| Observational research |

|
| Clinical research | | Epidemiological | |

Clinical research | | Epidemiological |

| Clinical controlled trial | | Field trial | Cross-sectional
Obervational study with drugs ggn@/ data :l_

Pragmatic clinical trial | Group trial | -Ecglo ri\éal ’

-Cluster randomized trial Observational study with therapy gice —

-Place based study o e series

| Community tril | Prognostic study
- — Case-control | | ;
Interventional high-risk Diagnostic study |
cohort
Cohort
- -Prospective —
| Case report/series | Retrospective
| Case-cohort |

Fig. 2. Classification of clinicoepidemiological research designs.
Table 2. Ideal study designs according to purpose of study
Purpose Study design
To estimate prevalence Cross-sectional
To estimate incidence Cohort
To identify causal relationship Cohort, case-control
To study of rare diseases Case-control
To study of rare exposure Cohort study
To study of multiple exposures Case-control
To study of multiple end points Cohort study
To prevent development of disease High risk cohort or interventional cohort
To prevent progress of disease Case cohort

To estimate efficacy of intervention in pure population
To estimate comparative effectiveness of intervention in real-world practice
To estimate effectiveness of intervention in community

Randomized controlled trial
Pragmatic clinical trial
Community study
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Table 3. Strengths and weaknesses of observational study designs in clinical epidemiology

Study design Outcomes Strengths \Weaknesses
Epidemiological study
Cross-sectional Prevalence  Time requirement: low Causal relationship cannot be estimated
Correlation  Study-costs: low Biases: high
Case-control Odds ratio Optimal design to study causal relationship in rare disease Control can be turned to be case
Ability to study multiple exposures Not practical for study of rare exposure
Time requirement: lower than cohort Multiple outcomes cannot be measured
Study-costs: lower than cohort Selection and recall biases: high
Confounding: high
Cohort Incidence Optimal design to study causal relationship in rare exposure Not practical for study of rare outcome
Relative risk  Ability to study multiple endpoints and outcomes Time requirement: high

Hazard ratio

Clinical study
Observational study with

drugs in case cohort (exposure=given drug)

Ability to study variables which change over time
Causal relationship most clearly be estimated

Effectiveness  Similar with epidemiological retrospective-cohort study

Study-costs: high

Selection and recall biases: relatively low
Confounding: relatively low

Loss to follow up bias:high

Similar with epidemiological retrospective-cohort study

Table 4. Advantages and disadvantages of experimental study designs in clinical epidemiology

Heading Randomized clinical trial Pragmatic clinical trial Interventional cohort Epidemiological, experimental, study

Subjects Patients in narrow population Patients in real-life population  High-risk population Community

Randomization Yes Yes Possible No

Control Yes Yes Yes No

Setting Highly controlled Pragmatic controlled Population-based Community-based
Specialized center Usual practice

Inclusion/exclusion criteria Many Few Some NA

Adherence/compliance Very good Low NA NA

Therapy Blinded Blinded or open-labelled Blinded, usually single Open

Comparator Placebo Other type of real practice Nonintervention Before intervention

Outcome Efficacy Comparative effectiveness Efficacy or effectiveness Effectiveness

Study purpose Hypothesis testing Decision-making Hypothesis testing Hypothesis testing

NA, nonapplicable.
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