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INTRODUCTION TO CASE-CONTROL STUDY FOR STATISTICAL MODELING US

CASE CONTROL STUDY FOR STATISTICAL MODELING US METHODOLOGIES ARE FUNDAMENTAL TOOLS FOR RESEARCHERS AND
DATA SCIENTISTS SEEKING TO UNDERSTAND THE RELATIONSHIPS BETWEEN EXPOSURES AND OUTCOMES, PARTICULARLY IN
OBSERVATIONAL SETTINGS. THESE STUDIES ARE INVALUABLE FOR INVESTIGATING RARE DISEASES OR CONDITIONS WHERE
PROSPECTIVE DATA COLLECTION MIGHT BE INFEASIBLE OR PROHIBITIVELY EXPENSIVE. IN THE UNITED STATES AND GLOBALLY, THE
APPLICATION OF CASE-CONTROL DESIGNS IN STATISTICAL MODELING ALLOWS FOR EFFICIENT EXPLORATION OF RISK FACTORS,
DISEASE ETIOLOGY, AND THE DEVELOPMENT OF PREDICTIVE MODELS. THIS ARTICLE DELVES INTO THE INTRICACIES OF DESIGNING,
CONDUCTING, AND ANALYZING CASE-CONTROL STUDIES, WITH A SPECIFIC FOCUS ON THEIR APPLICATION WITHIN STATISTICAL
MODELING FRAMEWORKS PREVALENT IN THE US. WE WILL EXPLORE KEY CONSIDERATIONS, STATISTICAL TECHNIQUES, POTENTIAL
BIASES, AND THE CRUCIAL ROLE THESE STUDIES PLAY IN INFORMING PUBLIC HEALTH AND CLINICAL DECISION-MAKING.
(UNDERSTANDING THESE ELEMENTS IS PARAMOUNT FOR ANYONE ENGAGED IN EPIDEMIOLOGICAL RESEARCH, HEALTH SERVICES
RESEARCH, OR ANY FIELD REQUIRING ROBUST STATISTICAL INFERENCE FROM OBSERVATIONAL DATA.
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UNDERSTANDING THE CASE-CoNTROL STUDY DESIGN

THE CASE-CONTROL STUDY IS A RETROSPECTIVE EPIDEMIOLOGICAL DESIGN THAT COMPARES INDIVIDUALS WHO HAVE A
PARTICULAR OUTCOME OR DISEASE (CASES) WITH A GROUP OF INDIVIDUALS WHO DO NOT HAVE THAT OUTCOME OR DISEASE
(CONTROLS). THE PRIMARY OBJECTIVE IS TO IDENTIFY POTENTIAL RISK FACTORS OR EXPOSURES THAT ARE MORE COMMON
AMONG THE CASES THAN AMONG THE CONTROLS. THIS DESIGN IS PARTICULARLY EFFICIENT FOR STUDYING UNCOMMON DISEASES
OR OUTCOMES BECAUSE IT STARTS WITH THE OUTCOME AND THEN LOOKS BACKWARD IN TIME TO ASSESS EXPOSURE STATUS.
UNLIKE COHORT STUDIES, WHICH FOLLOW GROUPS FORWARD IN TIME, CASE-CONTROL STUDIES ARE GENERALLY LESS TIME~
CONSUMING AND LESS EXPENSIVE, MAKING THEM A PRACTICAL CHOICE FOR MANY RESEARCH QUESTIONS IN THE US HEALTHCARE
LANDSCAPE.

THE RETROSPECTIVE NATURE OF CASE-CONTROL STUDIES MEANS THAT RESEARCHERS GATHER INFORMATION ABOUT PAST
EXPOSURES FROM PARTICIPANTS OR EXISTING RECORDS. THIS CAN INVOLVE QUESTIONNAIRES, INTERVIEWS, MEDICAL RECORD
REVIEWS, OR LABORATORY DATA. THE CRITICAL ASPECT IS TO ACCURATELY ASCERTAIN EXPOSURE HISTORY FOR BOTH THE
CASE AND CONTROL GROUPS. THE CHOICE OF CONTROLS IS A CRUCIAL ELEMENT, AS THEY SHOULD IDEALLY REPRESENT THE
SOURCE POPULATION FROM WHICH THE CASES AROSE, ALLOWING FOR VALID COMPARISONS OF EXPOSURE FREQUENCIES. THE
FUNDAMENTAL PRINCIPLE IS TO DETERMINE IF THE ODDS OF EXPOSURE ARE DIFFERENT IN THE PRESENCE OF THE DISEASE COMPARED
TO ITS ABSENCE.



Key CoMPONENTS oF A CAse-ConNTROL STuDY

SEVERAL ESSENTIAL COMPONENTS MUST BE CAREFULLY CONSIDERED WHEN DESIGNING AND IMPLEMENTING A CASE-CONTROL
STUDY FOR STATISTICAL MODELING IN THE US. EACH COMPONENT PLAYS A VITAL ROLE IN ENSURING THE VALIDITY AND
INTERPRETABILITY OF THE FINDINGS.

DerINING CASes AND CONTROLS

THE PRECISE DEFINITION OF CASES IS PARAMOUNT. CASES SHOULD BE CLEARLY DEFINED, BASED ON ESTABLISHED DIAGNOSTIC
CRITERIA, AND REPRESENT INDIVIDUALS WHO HAVE INDEED DEVELOPED THE OUTCOME OF INTEREST. IN THE US, REGULATORY
BODIES AND CLINICAL GUIDELINES OFTEN PROVIDE STANDARDIZED CRITERIA THAT CAN BE ADOPTED. SIMILARLY, THE SELECTION OF
CONTROLS IS CRITICAL. CONTROLS SHOULD BE FREE OF THE DISEASE OR OUTCOME UNDER INVESTIGATION AND SHOULD BE
DRAWN FROM THE SAME SOURCE POPULATION AS THE CASES. COMMON STRATEGIES FOR CONTROL SELECTION INCLUDE
SELECTING CONTROLS FROM THE GENERAL POPULATION, FROM PATIENTS TREATED AT THE SAME HOSPITALS FOR OTHER
CONDITIONS, OR MATCHING CONTROLS TO CASES BASED ON CERTAIN CHARACTERISTICS LIKE AGE, SEX, OR GEOGRAPHIC
LOCATION.

EXPOSURE ASSESSMENT

ACCURATE AND UNBIASED ASSESSMENT OF EXPOSURE IS A CORNERSTONE OF ANY CASE-CONTROL STUDY. EXPOSURES CAN
INCLUDE LIFESTYLE FACTORS (E.G.I DIET, SMOKING)I ENVIRONMENTAL FACTORS (E.G./ POLLUTION, OCCUPATIONAL EXPOSURES)/
OR GENETIC PREDISPOSITIONS. THE METHODS USED FOR EXPOSURE ASSESSMENT MUST BE STANDARDIZED AND APPLIED
CONSISTENTLY TO BOTH CASES AND CONTROLS. POTENTIAL SOURCES OF BIAS, SUCH AS RECALL BIAS (\X/HERE CASES MAY
REMEMBER EXPOSURES DIFFERENTLY THAN CONTROLS DUE TO THEIR ILLNESS) OR INTERVIEWER BIAS, MUST BE PROACTIVELY
ADDRESSED. OBJECTIVE MEASURES, WHERE POSSIBLE, ARE PREFERABLE TO SUBJECTIVE SELF-REPORTING, ESPECIALLY IN A us
CONTEXT WHERE DETAILED HEALTH RECORDS MIGHT BE AVAILABLE.

MATCHING

MATCHING IS A TECHNIQUE USED TO REDUCE CONFOUNDING BY ENSURING THAT CASES AND CONTROLS ARE SIMILAR WITH
RESPECT TO CERTAIN CHARACTERISTICS THAT MIGHT BE ASSOCIATED WITH BOTH THE EXPOSURE AND THE OUTCOME. COMMON
MATCHING VARIABLES INCLUDE AGE, SEX, RACE, SOCIOECONOMIC STATUS, OR GEOGRAPHIC REGION, ALL HIGHLY RELEVANT IN A
DIVERSE US POPULATION. INDIVIDUAL MATCHING PAIRS CASES WITH CONTROLS WHO HAVE IDENTICAL CHARACTERISTICS, WHILE
FREQUENCY MATCHING INVOLVES MATCHING THE DISTRIBUTION OF CHARACTERISTICS IN THE CONTROL GROUP TO THAT IN THE
CASE GROUP. W/HILE MATCHING CAN INCREASE EFFICIENCY AND REDUCE CONFOUNDING, IT CAN ALSO LIMIT THE ABILITY TO STUDY
THE EFFECT OF THE MATCHED VARIABLES THEMSELVES AND CAN MAKE THE SELECTION OF CONTROLS MORE COMPLEX.

STATISTICAL MODELING APPROACHES FOR CASE-CoNTROL DATA

ONCE DATA FROM A CASE-CONTROL STUDY IS COLLECTED, ROBUST STATISTICAL MODELING IS ESSENTIAL TO ANALYZE THE
RELATIONSHIP BETWEEN EXPOSURES AND THE OUTCOME. SEVERAL MODELING TECHNIQUES ARE WELL-SUITED FOR THIS TYPE OF
DATA, ESPECIALLY IN THE US WHERE ADVANCED STATISTICAL SOFTWARE IS WIDELY ACCESSIBLE.

LoGISTIC REGRESSION

LOGISTIC REGRESSION IS PERHAPS THE MOST WIDELY USED STATISTICAL MODEL FOR ANALYZING CASE-CONTROL DATA. IT IS A
FORM OF REGRESSION ANALYSIS USED FOR BINARY OUTCOMES (E.G., DISEASE PRESENCE OR ABSENCE). IN A CASE-CONTROL
STUDY, LOGISTIC REGRESSION MODELS THE PROBABILITY OF HAVING THE DISEASE (THE OUTCOME) BASED ON THE PRESENCE OR
ABSENCE OF VARIOUS EXPOSURES. THE COEFFICIENTS FROM THE LOGISTIC REGRESSION MODEL CAN BE EXPONENTIATED TO
PRODUCE ODDS RATIOS, WHICH ARE ESTIMATES OF THE ASSOCIATION BETWEEN AN EXPOSURE AND THE ODDS OF HAVING THE
DISEASE. THIS METHOD ALLOWS FOR THE INCLUSION OF MULTIPLE COVARIATES, THEREBY ADJUSTING FOR POTENTIAL



CONFOUNDERS. FOR RESEARCHERS IN THE US, IMPLEMENTING LOGISTIC REGRESSION IS STRAIGHTFORWARD WITH STATISTICAL
PACKAGES LIKE SAS, R, or SPSS.

ConNDITIONAL LOGISTIC REGRESSION

W/HEN MATCHING IS EMPLOYED IN A CASE-CONTROL STUDY, CONDITIONAL LOGISTIC REGRESSION IS THE PREFERRED STATISTICAL
METHOD. THIS APPROACH ACCOUNTS FOR THE MATCHED PAIRS OR SETS, ENSURING THAT THE ANALYSIS APPROPRIATELY
CONSIDERS THE DEPENDENCY INTRODUCED BY THE MATCHING PROCESS. CONDITIONAL LOGISTIC REGRESSION ALLOWS FOR THE
ESTIMATION OF ODDS RATIOS WHILE CONTROLLING FOR THE MATCHED VARIABLES. THIS IS PARTICULARLY IMPORTANT IN US
STUDIES WHERE SOPHISTICATED MATCHING STRATEGIES MIGHT BE USED TO ENHANCE PRECISION AND MINIMIZE BIAS.

OTHER ADVANCED MODELING TECHNIQUES

BEYOND STANDARD LOGISTIC REGRESSION, MORE ADVANCED STATISTICAL MODELING TECHNIQUES CAN BE APPLIED TO CASE-
CONTROL DATA, ESPECIALLY WHEN DEALING WITH COMPLEX RELATIONSHIPS OR LARGE DATASETS COMMON IN US RESEARCH.
THESE INCLUDE:

® MACHINE LEARNING ALGORITHMS (E.G./ SUPPORT VECTOR MACHINES, RANDOM FORESTS) CAN BE USED FOR PREDICTIVE
MODELING AND IDENTIFYING COMPLEX NON-LINEAR ASSOCIATIONS BETWEEN EXPOSURES AND OUTCOMES.

® BAYESIAN STATISTICAL MODELING OFFERS A FRAMEWORK FOR INCORPORATING PRIOR KNOWLEDGE AND QUANTIFYING
UNCERTAINTY IN A MORE COMPREHENSIVE MANNER.

® SURVIVAL ANALYSIS TECHNIQUES, ADAPTED FOR RETROSPECTIVE CASE-CONTROL DATA, CAN BE USED TO MODEL TIME-
TO-EVENT OUTCOMES IF TIME INFORMATION IS AVAILABLE.

THESE ADVANCED METHODS PROVIDE GREATER FLEXIBILITY AND POWER IN UNCOVERING SUBTLE PATTERNS WITHIN THE DATA,
AIDING IN THE DEVELOPMENT OF MORE PRECISE PREDICTIVE MODELS RELEVANT TO US PUBLIC HEALTH INITIATIVES.

CHALLENGES AND BiAses IN CAse-CoNTROL STUDIES

DESPITE THEIR UTILITY, CASE-CONTROL STUDIES ARE SUSCEPTIBLE TO VARIOUS BIASES THAT CAN AFFECT THE VALIDITY OF
THEIR FINDINGS. AWARENESS AND MITIGATION STRATEGIES ARE CRUCIAL FOR CONDUCTING RELIABLE RESEARCH IN THE US AND
ELSEWHERE.

SELECTION BlAS

SELECTION BIAS OCCURS WHEN THE SELECTION OF CASES OR CONTROLS IS INFLUENCED BY THE EXPOSURE OF INTEREST. FOR
EXAMPLE, IF INDIVIDUALS WITH A SPECIFIC EXPOSURE ARE MORE LIKELY TO BE DIAGNOSED WITH THE DISEASE (LEADING TO CASE
SELECTION) OR ARE MORE LIKELY TO BE SELECTED AS CONTROLS, THE STUDY RESULTS CAN BE DISTORTED. IN THE US, WITH ITS
DIVERSE HEALTHCARE SYSTEMS, ENSURING THAT CONTROLS ARE TRULY REPRESENTATIVE OF THE POPULATION FROM WHICH
CASES ARISE IS A SIGNIFICANT CHALLENGE.

INFORMATION BIAS

INFORMATION BIAS ARISES FROM SYSTEMATIC ERRORS IN MEASURING OR COLLECTING EXPOSURE INFORMATION. RECALL BIAS, AS
MENTIONED EARLIER, IS A COMMON FORM WHERE CASES, BEING ILL, MAY REMEMBER OR REPORT PAST EXPOSURES DIFFERENTLY
THAN HEALTHY CONTROLS. INTERVIEWER BIAS CAN ALSO OCCUR IF INTERVIEWERS ASK QUESTIONS DIFFERENTLY OR PROBE MORE
DEEPLY FOR EXPOSURES IN CASES COMPARED TO CONTROLS. STANDARDIZING DATA COLLECTION INSTRUMENTS AND TRAINING
INTERVIEWERS THOROUGHLY ARE ESSENTIAL TO MINIMIZE THESE BIASES IN US RESEARCH SETTINGS.



CONFOUNDING

CONFOUNDING OCCURS WHEN A THIRD VARIABLE IS ASSOCIATED WITH BOTH THE EXPOSURE AND THE OUTCOME, LEADING TO A
SPURIOUS ASSOCIATION OR MASKING A TRUE ASSOCIATION. FOR INSTANCE, IF SMOKING IS AN EXPOSURE AND LUNG CANCER IS
THE OUTCOME, AGE COULD BE A CONFOUNDER BECAUSE OLDER INDIVIDUALS ARE MORE LIKELY TO SMOKE AND ALSO MORE LIKELY
TO DEVELOP LUNG CANCER. STATISTICAL ADJUSTMENT FOR KNOWN CONFOUNDERS THROUGH METHODS LIKE REGRESSION
ANALYSIS OR MATCHING IS CRITICAL IN CASE-CONTROL STUDIES.

APPLICATIONS oF CASE-CONTROL STUDIES IN THE US

CASE-CONTROL STUDIES HAVE A RICH HISTORY OF APPLICATION ACROSS VARIOUS DOMAINS WITHIN THE UNITED STATES,
CONTRIBUTING SIGNIFICANTLY TO OUR UNDERSTANDING OF HEALTH AND DISEASE.

EPIDEMIOLOGICAL RESEARCH

IN THE US, CASE-CONTROL STUDIES ARE FREQUENTLY EMPLOYED TO INVESTIGATE THE CAUSES OF DISEASES, PARTICULARLY
RARE ONES OR THOSE WITH LONG LATENCY PERIODS. EXAMPLES INCLUDE STUDIES ON THE ASSOCIATION BETWEEN
ENVIRONMENTAL EXPOSURES AND CANCER, THE LINK BETWEEN LIFESTYLE FACTORS AND CARDIOVASCULAR DISEASE, OR THE
IMPACT OF OCCUPATIONAL HAZARDS ON SPECIFIC HEALTH CONDITIONS. THESE STUDIES PROVIDE CRUCIAL ETIOLOGICAL CLUES
THAT CAN INFORM PUBLIC HEALTH POLICY AND PREVENTIVE STRATEGIES ACROSS AMERICAN COMMUNITIES.

DrUG AND VACCINE SAFETY SURVEILLANCE

POST-MARKETING SURVEILLANCE OF DRUGS AND VACCINES OFTEN UTILIZES CASE-CONTROL DESIGNS TO ASSESS THE RISK OF
RARE ADVERSE EVENTS. FOR INSTANCE, IF A POTENTIAL SIDE EFFECT IS SUSPECTED, RESEARCHERS CAN IDENTIFY INDIVIDUALS
WHO EXPERIENCED THE EVENT (CASES) AND COMPARE THEIR EXPOSURE TO THE DRUG OR VACCINE WITH THAT OF INDIVIDUALS
WHO DID NOT EXPERIENCE THE EVENT (CONTROLS). THIS IS A VITAL COMPONENT OF ENSURING THE SAFETY OF
PHARMACEUTICALS AND BIOLOGICS USED BY MILLIONS OF AMERICANS.

CLINICAL AND HEALTH SERVICES RESEARCH

WITHIN THE US HEAL THCARE SYSTEM, CASE-CONTROL STUDIES CAN BE USED TO EVALUATE RISK FACTORS FOR HOSPITAL-
ACQUIRED INFECTIONS, ADVERSE SURGICAL OUTCOMES, OR VARIATIONS IN TREATMENT EFFECTIVENESS. THEY CAN HELP IDENTIFY
PATIENT CHARACTERISTICS OR HEALTHCARE PRACTICES ASSOCIATED WITH POORER OUTCOMES, GUIDING EFFORTS TO IMPROVE
THE QUALITY AND SAFETY OF CARE DELIVERED IN HOSPITALS AND CLINICS NATIONWIDE.

ETHICAL CONSIDERATIONS AND DATA MANAGEMENT

CONDUCTING CASE-CONTROL STUDIES, ESPECIALLY THOSE INVOLVING HUMAN PARTICIPANTS, NECESSITATES STRICT ADHERENCE
TO ETHICAL PRINCIPLES AND ROBUST DATA MANAGEMENT PRACTICES, PARTICULARLY WITHIN THE STRINGENT REGULATORY
ENVIRONMENT OF THE US.

INFORMED CONSENT AND PRIVACY

\W/HEN COLLECTING PRIMARY DATA FROM INDIVIDUALS, OBTAINING INFORMED CONSENT IS A FUNDAMENTAL ETHICAL REQUIREMENT.
PARTICIPANTS MUST BE FULLY INFORMED ABOUT THE STUDY'S PURPOSE, PROCEDURES, POTENTIAL RISKS, AND BENEFITS, AND
THEIR RIGHT TO WITHDRAW AT ANY TIME. PROTECTING PARTICIPANT PRIVACY AND CONFIDENTIALITY IS ALSO PARAMOUNT. IN
THE US, REGULATIONS LIKE HIPAA (HEALTH INSURANCE PORTABILITY AND ACCOUNTABILITY ACT) DICTATE STRICT
PROTOCOLS FOR HANDLING SENSITIVE HEALTH INFORMATION. RESEARCHERS MUST IMPLEMENT SECURE DATA STORAGE AND



ANONYMIZATION TECHNIQUES TO SAFEGUARD PARTICIPANT DATA.

DATA INTEGRITY AND REPRODUCIBILITY

ENSURING THE INTEGRITY AND REPRODUCIBILITY OF DATA IS CRUCIAL FOR THE CREDIBILITY OF ANY SCIENTIFIC STUDY. THIS
INVOLVES METICULOUS DATA CLEANING, VALIDATION, AND PROPER DOCUMENTATION OF ALL DATA COLLECTION AND ANALYSIS
PROCEDURES. FOR STATISTICAL MODELING IN THE US, MAINTAINING DETAILED AUDIT TRAILS AND USING VERSION CONTROL FOR
DATASETS AND ANALYSIS SCRIPTS ENHANCES TRANSPARENCY AND ALLOWS OTHER RESEARCHERS TO VERIFY OR BUILD UPON THE
FINDINGS. ADHERENCE TO GOOD CLINICAL PRACTICE (GCP) GUIDELINES, OFTEN MANDATED FOR STUDIES INVOLVING CLINICAL
INTERVENTIONS OR DATA, FURTHER REINFORCES DATA QUALITY AND ETHICAL CONDUCT.

INSTITUTIONAL Review Boarps (IRBs)

ALL RESEARCH INVOLVING HUMAN SUBJECTS IN THE US MUST UNDERGO REVIEW AND APPROVAL BY AN INSTITUTIONAL REVIEW
BoarD (IRB) OR AN EQUIVALENT ETHICS COMMITTEE. IRBS ASSESS THE ETHICAL ACCEPTABILITY OF RESEARCH PROTOCOLS,
ENSURING THAT THE RIGHTS AND WELFARE OF PARTICIPANTS ARE PROTECTED. THIS INCLUDES EVALUATING THE SCIENTIFIC MERIT
OF THE STUDY, THE INFORMED CONSENT PROCESS, THE ADEQUACY OF PRIVACY PROTECTIONS, AND THE OVERALL RISK-BENEFIT
RATIO. ONGOING IRB OVERSIGHT IS TYPICALLY REQUIRED THROUGHOUT THE DURATION OF THE STUDY, ENSURING CONTINUOUS
ADHERENCE TO ETHICAL STANDARDS.

FREQUENTLY ASkeD QUESTIONS

Q: WHAT IS THE PRIMARY ADVANTAGE OF A CASE-CONTROL STUDY FOR STATISTICAL
MODELING IN THE US?

A: THE PRIMARY ADVANTAGE OF A CASE-CONTROL STUDY FOR STATISTICAL MODELING IN THE US IS ITS EFFICIENCY IN
STUDYING RARE DISEASES OR OUTCOMES, AS IT STARTS WITH THE OUTCOME AND LOOKS BACKW ARD FOR EXPOSURES, MAKING
IT LESS TIME-CONSUMING AND COSTLY THAN COHORT STUDIES.

Q: How IS CONFOUNDING ADDRESSED IN A US-BASED CASE-CONTROL STUDY?

A: CONFOUNDING IN A US-BASED CASE-CONTROL STUDY IS ADDRESSED THROUGH STATISTICAL METHODS SUCH AS MATCHING,
STRATIFICATION, OR MULTIVARIABLE REGRESSION ANALYSIS (LIKE LOGISTIC REGRESSION) TO CONTROL FOR THE INFLUENCE OF
VARIABLES ASSOCIATED WITH BOTH THE EXPOSURE AND THE OUTCOME.

Q: WHAT IS THE MAIN CHALLENGE IN SELECTING CONTROLS FOR A CASE-CONTROL
STUDY IN THE US?

A: THE MAIN CHALLENGE IN SELECTING CONTROLS FOR A CASE-CONTROL STUDY IN THE US IS ENSURING THAT THEY ARE TRULY
REPRESENTATIVE OF THE SOURCE POPULATION FROM WHICH THE CASES AROSE, THUS AVOIDING SELECTION BIAS, WHICH CAN BE
COMPLEX GIVEN THE DIVERSE DEMOGRAPHICS AND HEALTHCARE SYSTEMS ACROSS THE COUNTRY.

QI CAN CASE-CONTROL STUDIES ESTABLISH CAUSALITY?

A: CASE-CONTROL STUDIES ARE OBSERVATIONAL AND CAN IDENTIFY ASSOCIATIONS BETWEEN EXPOSURES AND OUTCOMES, BUT
THEY GENERALLY CANNOT DEFINITIVELY ESTABLISH CAUSALITY ON THEIR OWN DUE TO THE POTENTIAL FOR UNMEASURED
CONFOUNDING AND OTHER BIASES. HO\X/EVER, THEY CAN PROVIDE STRONG EVIDENCE THAT, COMBINED WITH OTHER TYPES OF
RESEARCH, CONTRIBUTES TO CAUSAL INFERENCE.



Q: WHAT IS RECALL BIAS AND HOW DOES IT IMPACT US CASE-CONTROL STUDIES?

A: RECALL BIAS IS A TYPE OF INFORMATION BIAS WHERE INDIVIDUALS WITH A DISEASE (CASES) MAY REMEMBER OR REPORT PAST
EXPOSURES DIFFERENTLY THAN HEALTHY INDIVIDUALS (CONTROLS) DUE TO THEIR ILLNESS. THIS CAN LEAD TO AN
OVERESTIMATION OR UNDERESTIMATION OF THE ASSOCIATION BETWEEN AN EXPOSURE AND THE OUTCOME, A SIGNIFICANT
CONCERN IN US CASE-CONTROL STUDIES RELYING ON SELF-REPORTED EXPOSURES.

QZ \W/HEN WOULD A RESEARCHER IN THE US CHOOSE A CASE-CONTROL STUDY OVER A
COHORT STUDY FOR STATISTICAL MODELING?

A: A RESEARCHER IN THE US WOULD TYPICALLY CHOOSE A CASE-CONTROL STUDY OVER A COHORT STUDY FOR STATISTICAL
MODELING WHEN INVESTIGATING RARE DISEASES, OUTCOMES WITH LONG LATENCY PERIODS, OR WHEN RESOURCES ARE LIMITED,
AS CASE-CONTROL STUDIES ARE MORE EFFICIENT AND COST-EFFECTIVE IN THESE SCENARIOS.

QZ WHAT STATISTICAL SOFTWARE IS COMMONLY USED IN THE US FOR ANALYZING
CASE-CONTROL STUDY DATA?

A: STATISTICAL SOFTWARE COMMONLY USED IN THE US FOR ANALYZING CASE-CONTROL STUDY DATA INCLUDES SAS, R,
SPSS, STATA, AND SPECIALIZED EPIDEMIOLOGICAL SOFTWARE PACKAGES, ALL OF WHICH OFFER ROBUST CAPABILITIES FOR
LOGISTIC REGRESSION AND OTHER RELEVANT ANALYTICAL TECHNIQUES.
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