CASE CONTROL STUDY FOR GLOBAL HEALTH US

UNDERSTANDING CASE-CONTROL STUDIES IN GLOBAL HEALTH: A US PERSPECTIVE

CASE CONTROL STUDY FOR GLOBAL HEALTH US RESEARCH PLAYS A PIVOTAL ROLE IN DECIPHERING THE COMPLEX ETIOLOGIES OF
DISEASES AND UNDERSTANDING HEALTH DISPARITIES ACROSS DIVERSE POPULATIONS. THESE RETROSPECTIVE OBSERVATIONAL
STUDIES ARE INSTRUMENTAL IN IDENTIFYING RISK FACTORS AND PROTECTIVE FACTORS ASSOCIATED WITH SPECIFIC HEALTH
OUTCOMES, PARTICULARLY WHEN STUDYING RARE DISEASES OR THOSE WITH LONG LATENCY PERIODS. W ITHIN THE GLOBAL
HEALTH LANDSCAPE, AND WITH A SPECIFIC LENS ON UNITED STATES CONTRIBUTIONS AND APPLICATIONS, CASE-CONTROL
STUDIES OFFER A POWERFUL METHODOLOGY FOR INVESTIGATING HEALTH CHALLENGES THAT TRANSCEND NATIONAL BORDERS.
THIS ARTICLE DELVES INTO THE INTRICACIES OF EMPLOYING CASE-CONTROL STUDIES FOR GLOBAL HEALTH INITIATIVES FROM A
us STANDPOINT, EXPLORING THEIR DESIGN, IMPLEMENTATION, ADVANTAGES, LIMITATIONS, AND CRUCIAL ROLE IN INFORMING
PUBLIC HEALTH POLICY AND INTERVENTIONS.
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UNDERSTANDING THE CASE-CoNTROL STUDY DESIGN

A CASE-CONTROL STUDY IS A TYPE OF OBSERVATIONAL RESEARCH THAT COMPARES INDIVIDUALS WHO HAVE A PARTICULAR
OUTCOME OR DISEASE (CASES) WITH INDIVIDUALS WHO DO NOT HAVE THAT OUTCOME OR DISEASE (CONTROLS). THE PRIMARY
OBJECTIVE IS TO IDENTIFY PAST EXPOSURES THAT MIGHT BE ASSOCIATED WITH THE DISEASE. THIS DESIGN IS PARTICULARLY
VALUABLE WHEN INVESTIGATING THE CAUSES OF CONDITIONS THAT ARE RELATIVELY RARE IN THE POPULATION OR WHEN IT IS
DIFFICULT OR IMPOSSIBLE TO CONDUCT A PROSPECTIVE COHORT STUDY DUE TO LONG INCUBATION PERIODS OR HIGH COSTS. IN
THE CONTEXT OF GLOBAL HEALTH, UNDERSTANDING THE FACTORS CONTRIBUTING TO DISEASE BURDEN IN VARIOUS REGIONS, EVEN
THOSE FAR FROM US SHORES, OFTEN RELIES ON THIS RETROSPECTIVE APPROACH. THE US IS A SIGNIFICANT PLAYER IN GLOBAL
HEALTH RESEARCH, FUNDING STUDIES AND CONTRIBUTING EXPERTISE, MAKING THE APPLICATION OF CASE-CONTROL DESIGNS
HIGHLY RELEVANT TO ITS INTERNATIONAL HEALTH AGENDA.

THE FUNDAMENTAL PRINCIPLE OF A CASE-CONTROL STUDY IS TO WORK BACKWARD FROM THE OUTCOME. RESEARCHERS IDENTIFY
INDIVIDUALS WITH THE DISEASE OF INTEREST AND THEN COMPARE THEM WITH A CONTROL GROUP, CAREFULLY SELECTED TO BE
SIMILAR TO THE CASES IN ALL RESPECTS EXCEPT FOR THE PRESENCE OF THE DISEASE. BY EXAMINING THE HISTORY OF EXPOSURES
(E.G., ENVIRONMENTAL FACTORS, LIFESTYLE CHOICES, GENETIC PREDISPOSITIONS) IN BOTH GROUPS, RESEARCHERS CAN DETERMINE
IF CERTAIN EXPOSURES ARE MORE COMMON AMONG THE CASES THAN AMONG THE CONTROLS, SUGGESTING A POTENTIAL
ASSOCIATION WITH THE DISEASE. THIS RETROSPECTIVE NATURE IS KEY TO ITS UTILITY, ESPECIALLY WHEN INVESTIGATING
OUTBREAKS OR EMERGING HEALTH THREATS THAT REQUIRE RAPID ASSESSMENT OF CONTRIBUTING FACTORS.

Key CoMPONENTS oF A CAse-ConNTROL STuDY

THE SUCCESS OF ANY CASE-CONTROL STUDY HINGES ON THE PRECISE DEFINITION AND SELECTION OF ITS CORE COMPONENTS:
CASES, CONTROLS, AND EXPOSURE ASSESSMENT. EACH ELEMENT REQUIRES METICULOUS PLANNING AND EXECUTION TO ENSURE
THE VALIDITY AND RELIABILITY OF THE FINDINGS. IN GLOBAL HEALTH RESEARCH INVOLVING US COLLABORATIONS, THESE
COMPONENTS ARE OFTEN INFLUENCED BY THE DIVERSE CONTEXTS IN WHICH THE STUDIES ARE CONDUCTED.



DEFINING AND SELECTING CASES

PRECISELY DEFINING WHAT CONSTITUTES A “CASE” IS PARAMOUNT. THIS INVOLVES ESTABLISHING CLEAR DIAGNOSTIC CRITERIA,
INCLUSION, AND EXCLUSION CRITERIA TO ENSURE THAT ALL PARTICIPANTS CLASSIFIED AS CASES HAVE THE SAME CONDITION.
For INSTANCE, IN A STUDY INVESTIGATING A SPECIFIC INFECTIOUS DISEASE IN A DEVELOPING NATION, THE CASE DEFINITION MIGHT
INCLUDE LABORATORY CONFIRMATION OF PATHOGENS AND SPECIFIC CLINICAL SYMPTOMS. THE SOURCE OF CASES CAN VARY,
INCLUDING HOSPITALS, CLINICS, OR POPULATION-BASED REGISTRIES. THE SELECTION OF CASES SHOULD IDEALLY BE
CONSECUTIVE OR RANDOM TO MINIMIZE SELECTION BIAS. IN A GLOBAL HEALTH CONTEXT, ENSURING STANDARDIZED CASE
DEFINITIONS ACROSS DIFFERENT HEALTHCARE SYSTEMS IS A SIGNIFICANT CHALLENGE.

SELECTING APPROPRIATE CONTROLS

THE SELECTION OF A CONTROL GROUP IS ARGUABLY THE MOST CRITICAL AND OFTEN THE MOST CHALLENGING ASPECT OF A
CASE-CONTROL STUDY. THE CONTROL GROUP SHOULD REPRESENT INDIVIDUALS WHO WOULD HAVE BEEN AT RISK OF DEVELOPING
THE DISEASE HAD THEY BEEN EXPOSED IN THE SAME WAY AS THE CASES. CONTROLS SHOULD BE FREE FROM THE OUTCOME OF
INTEREST AND IDEALLY BE SAMPLED FROM THE SAME SOURCE POPULATION AS THE CASES. MATCHING IS A COMMON STRATEGY,
WHERE EACH CASE IS MATCHED TO ONE OR MORE CONTROLS BASED ON SPECIFIC CHARACTERISTICS SUCH AS AGE, SEX, OR
GEOGRAPHIC LOCATION, TO REDUCE CONFOUNDING. For EXAMPLE, IN A GLOBAL HEALTH STUDY EXAMINING DIETARY RISK
FACTORS FOR CARDIOVASCULAR DISEASE IN A SPECIFIC REGION, CONTROLS MIGHT BE MATCHED TO CASES BY AGE, SEX, AND
RURAL/URBAN RESIDENCE.

MEASURING EXPOSURE

ACCURATE AND UNBIASED MEASUREMENT OF PAST EXPOSURES IS ANOTHER CORNERSTONE OF CASE-CONTROL STUDIES. THIS
TYPICALLY INVOLVES COLLECTING INFORMATION ABOUT POTENTIAL RISK FACTORS THROUGH INTERVIEWS, QUESTIONNAIRES,
MEDICAL RECORDS, OR LABORATORY TESTS. THE TEMPORAL RELATIONSHIP BETWEEN EXPOSURE AND DISEASE ONSET IS CRUCIAL,
EXPOSURE MUST HAVE OCCURRED BEFORE THE DISEASE. RECALL BIAS, WHERE INDIVIDUALS WITH THE DISEASE MAY REMEMBER OR
REPORT EXPOSURES DIFFERENTLY THAN THOSE WITHOUT THE DISEASE, IS A SIGNIFICANT CONCERN. STRATEGIES TO MITIGATE
RECALL BIAS INCLUDE USING STANDARDIZED QUESTIONNAIRES, BLINDING PARTICIPANTS AND INTERVIEWERS TO THE STUDY
HYPOTHESIS, AND COLLECTING EXPOSURE DATA FROM MULTIPLE SOURCES, SUCH AS FAMILY MEMBERS OR HISTORICAL RECORDS.
IN GLOBAL HEALTH, ACCESSING RELIABLE HISTORICAL EXPOSURE DATA CAN BE PARTICULARLY CHALLENGING DUE TO LIMITED
RECORD-KEEPING OR VARYING CULTURAL PRACTICES.

DesIGNING A CASe-CoNTROL STupY FOR GLoBAL HeEaLTH US

EMBARKING ON A CASE-CONTROL STUDY FOR GLOBAL HEALTH, PARTICULARLY WITH us INVOLVEMENT, REQUIRES CAREFUL
CONSIDERATION OF THE UNIQUE EPIDEMIOLOGICAL, CULTURAL, AND LOGISTICAL LANDSCAPES OF THE TARGET REGIONS. THE
DESIGN MUST BE ROBUST ENOUGH TO YIELD MEANINGFUL RESULTS WHILE BEING PRACTICAL AND ETHICALLY SOUND WITHIN
DIVERSE INTERNATIONAL SETTINGS.

IDENTIFYING RELEVANT HEALTH ISSUES

GLOBAL HEALTH RESEARCH OFTEN FOCUSES ON INFECTIOUS DISEASES (E.G., MALARIA, TUBERCULOSIS, HIV/AIDS), NON-
COMMUNICABLE DISEASES (E.G., DIABETES, CARDIOVASCULAR DISEASE, CANCER) WITH EMERGING BURDENS IN LOW= AND MIDDLE-
INCOME COUNTRIES, MATERNAL AND CHILD HEALTH OUTCOMES, AND THE IMPACT OF ENVIRONMENTAL FACTORS ON HEALTH. US-
BASED RESEARCHERS AND FUNDING AGENCIES FREQUENTLY PRIORITIZE AREAS WHERE THEY CAN MAKE A SIGNIFICANT IMPACT,
OFTEN IN PARTNERSHIP WITH LOCAL INSTITUTIONS. A CASE-CONTROL STUDY MIGHT BE DESIGNED TO INVESTIGATE THE FACTORS
CONTRIBUTING TO A RISE IN CHILDHOOD PNEUMONIA IN A SOUTHEAST ASIAN COUNTRY OR THE ASSOCIATION BET WEEN
ARTISANAL MINING PRACTICES AND NEUROLOGICAL DISORDERS IN SUB-SAHARAN AFRICA.



FORMULATING RESEARCH QUESTIONS AND HYPOTHESES

CLEAR AND SPECIFIC RESEARCH QUESTIONS ARE THE FOUNDATION OF ANY STUDY. THESE QUESTIONS GUIDE THE SELECTION OF
CASES, CONTROLS, AND EXPOSURES. For EXAMPLE, A RESEARCH QUESTION COULD BE: “|S EXPOSURE TO SPECIFIC PESTICIDES
ASSOCIATED WITH AN INCREASED RISK OF P ARKINSON’S DISEASE AMONG AGRICULTURAL WORKERS IN CALIFORNIA?” THE
HYPOTHESIS WOULD THEN STATE THE EXPECTED RELATIONSHIP, SUCH AS: “ AGRICULTURAL WORKERS IN CALIFORNIA WITH
DOCUMENTED EXPOSURE TO PESTICIDE X WILL HAVE A HIGHER ODDS OF BEING DIAGNOSED WITH PARKINSON'S DISEASE COMPARED
TO THOSE WITHOUT SUCH EXPOSURE.” IN A GLOBAL HEALTH CONTEXT, US RESEARCHERS MIGHT EXPLORE: IS THE
CONSUMPTION OF UNPASTEURIZED DAIRY PRODUCTS ASSOCIATED WITH AN INCREASED RISK OF LISTERIA MONOCY TOGENES
INFECTION AMONG PREGNANT WOMEN IN Mexico?”

CHOOSING THE STUDY POPULATION AND SETTING

THE SELECTION OF THE STUDY POPULATION AND SETTING IS CRITICAL FOR GENERALIZABILITY AND FEASIBILITY. FOR GLOBAL
HEALTH CASE-CONTROL STUDIES INVOLVING THE US, PARTNERSHIPS WITH LOCAL UNIVERSITIES, RESEARCH CENTERS, AND NON-
GOVERNMENTAL ORGANIZATIONS ARE ESSENTIAL. THE SETTING INFLUENCES ACCESS TO PARTICIPANTS, THE AVAILABILITY OF
HEALTHCARE INFRASTRUCTURE, AND THE FEASIBILITY OF DATA COLLECTION. For INSTANCE, A STUDY ON THE HEALTH IMPACTS
OF AIR POLLUTION MIGHT BE CONDUCTED IN URBAN CENTERS IN |NDIAI WITH US COLLABORATORS PROVIDING METHODOLOGICAL
EXPERTISE AND ANALYTICAL SUPPORT. THE SOURCE POPULATION FROM WHICH BOTH CASES AND CONTROLS ARE DRAWN MUST
BE CLEARLY DEFINED TO AVOID BIAS.

DATA CoLLECTION STRATEGIES IN GLoBAL HEALTH CASE-CONTROL
STUDIES

EFFECTIVE DATA COLLECTION IS THE BACKBONE OF ANY ROBUST CASE-CONTROL STUDY, ESPECIALLY IN THE COMPLEX AND
OFTEN RESOURCE-LIMITED SETTINGS ENCOUNTERED IN GLOBAL HEALTH RESEARCH INVOLVING US INITIATIVES. STRATEGIES MUST
BE ADAPTED TO LOCAL REALITIES WHILE MAINTAINING HIGH STANDARDS OF DATA QUALITY.

INTERVIEWS AND QUESTIONNAIRES

FACE-TO-FACE INTERVIEWS AND STRUCTURED QUESTIONNAIRES ARE COMMON METHODS FOR GATHERING INFORMATION ON
EXPOSURES, MEDICAL HISTORY, LIFESTYLE, AND DEMOGRAPHIC FACTORS. IN GLOBAL HEALTH, QUESTIONNAIRES MAY NEED TO BE
TRANSLATED AND CULTURALLY ADAPTED, REQUIRING CAREFUL PILOTING. INTERVIEWERS MUST BE TRAINED TO ADMINISTER THE
INSTRUMENTS CONSISTENTLY AND TO ELICIT INFORMATION ACCURATELY. FOR INSTANCE, IN A STUDY EXAMINING THE IMPACT OF
TRADITIONAL MEDICINES ON CHILD MORTALITY IN A RURAL AFRICAN COMMUNITY, INTERVIEWS MIGHT EXPLORE MATERNAL
PRACTICES RELATED TO INFANT CARE AND THE USE OF HERBAL REMEDIES.

MebicAL RECORD ReVIEW

REVIEWING EXISTING MEDICAL RECORDS CAN PROVIDE OBJECTIVE DATA ON DIAGNOSES, TREATMENTS, AND PAST HEALTH EVENTS.
HO\WEVER, THE COMPLETENESS AND ACCURACY OF MEDICAL RECORDS CAN VARY SIGNIFICANTLY ACROSS DIFFERENT HEALTHCARE
SYSTEMS, ESPECIALLY IN LOW-RESOURCE SETTINGS. US RESEARCHERS MAY NEED TO WORK WITH LOCAL HEALTH AUTHORITIES
TO ESTABLISH PROTOCOLS FOR ACCESSING AND ABSTRACTING RELEVANT INFORMATION FROM THESE RECORDS. THIS METHOD IS
PARTICULARLY USEFUL FOR CONFIRMING DIAGNOSES OR DOCUMENTING EXPOSURE-RELATED MEDICAL INTERVENTIONS.

BIOMARKERS AND LABORATORY DATA

THE COLLECTION OF BIOLOGICAL SAMPLES, SUCH AS BLOOD, URINE, OR SALIVA, CAN PROVIDE OBJECTIVE MEASURES OF
EXPOSURE TO CERTAIN SUBSTANCES OR EVIDENCE OF PAST INFECTIONS. FOR EXAMPLE, IN A CASE-CONTROL STUDY
INVESTIGATING THE LINK BETWEEN HEAVY METAL EXPOSURE AND NEUROLOGICAL IMPAIRMENT IN A MINING COMMUNITY, BLOOD
SAMPLES MIGHT BE ANALYZED FOR LEAD OR MERCURY LEVELS. SIMILARLY, SEROLOGICAL TESTS CAN CONFIRM PAST EXPOSURE



TO INFECTIOUS AGENTS. THE LOGISTICS OF SAMPLE COLLECTION, STORAGE, AND TRANSPORT, ESPECIALLY IN REMOTE AREAS,
REQUIRE CAREFUL PLANNING AND OFTEN NECESSITATE SPECIALIZED EQUIPMENT AND TRAINING.

ENVIRONMENTAL AND GEOGRAPHIC DATA

EXPOSURE TO ENVIRONMENTAL FACTORS CAN BE ASSESSED THROUGH ENVIRONMENTAL SAMPLING OR BY LINKING PARTICIPANT
DATA TO GEOGRAPHIC INFORMATION SYSTEMS (G|S) FOR A STUDY ON THE HEALTH EFFECTS OF CONTAMINATED WATER
SOURCES IN A SPECIFIC REGION, GIS CouLD BE USED TO MAP WATER POINTS AND ESTIMATE EXPOSURE LEVELS BASED ON
PROXIMITY. AIR QUALITY MONITORING STATIONS OR PERSONAL MONITORING DEVICES CAN ALSO PROVIDE EXPOSURE DATA. US
RESEARCHERS OFTEN BRING ADVANCED TECHNOLOGICAL CAPABILITIES, SUCH AS REMOTE SENSING AND SOPHISTICATED MODELING
TECHNIQUES, TO COMPLEMENT LOCAL DATA COLLECTION EFFORTS.

ANALYZING DATA FROM CASe-CONTROL STUDIES

ONCE DATA ARE COLLECTED, RIGOROUS ANALYSIS IS REQUIRED TO DETERMINE THE ASSOCIATION BETWEEN EXPOSURES AND THE
DISEASE OF INTEREST. THIS STAGE IS CRITICAL FOR DRAWING VALID CONCLUSIONS AND INFORMING PUBLIC HEALTH
INTERVENTIONS.

CALCULATING OpDS RATIOS

THE PRIMARY MEASURE OF ASSOCIATION IN A CASE-CONTROL STUDY IS THE obDS RATIO (OR). THE OR ESTIMATES THE RATIO
OF THE ODDS OF EXPOSURE AMONG CASES TO THE ODDS OF EXPOSURE AMONG CONTROLS. AN OR GREATER THAN 1 SUGGESTS
THAT THE EXPOSURE IS ASSOCIATED WITH AN INCREASED RISK OF THE DISEASE, WHILE AN OR LESS THAN 1 SUGGESTS A
PROTECTIVE EFFECT. THE CALCULATION INVOLVES CONSTRUCTING A 2X2 CONTINGENCY TABLE, WITH ROWS REPRESENTING
EXPOSURE STATUS (EXPOSED/UNEXPOSED) AND COLUMNS REPRESENTING DISEASE STATUS (CASES/CONTROLS).

STATISTICAL SIGNIFICANCE AND CONFIDENCE INTERVALS

STATISTICAL TESTS, SUCH AS THE CHI"SQUARE TEST OR FISHER'S EXACT TEST, ARE USED TO DETERMINE WHETHER THE
OBSERVED ASSOCIATION IS STATISTICALLY SIGNIFICANT, MEANING IT IS UNLIKELY TO HAVE OCCURRED BY CHANCE. CONFIDENCE
INTERVALS (CIS) ARE ALSO CALCULATED TO PROVIDE A RANGE OF PLAUSIBLE VALUES FOR THE TRUE ODDS RATIO IN THE
POPULATION. IF THE 259, Cl FOrR THE OR DOES NOT INCLUDE 1, THE ASSOCIATION IS TYPICALLY CONSIDERED STATISTICALLY
SIGNIFICANT AT THE 5% LEVEL.

CONTROLLING FOR CONFOUNDING FACTORS

CONFOUNDING OCCURS WHEN AN EXTRANEOUS VARIABLE IS ASSOCIATED WITH BOTH THE EXPOSURE AND THE OUTCOME,
DISTORTING THE TRUE RELATIONSHIP. IN CASE-CONTROL STUDIES, CONFOUNDING CAN BE ADDRESSED DURING THE DESIGN PHASE
THROUGH MATCHING OR DURING THE ANALYSIS PHASE USING STATISTICAL METHODS SUCH AS STRATIFICATION OR REGRESSION
ANALYSIS (E.G., LOGISTIC REGRESSION). For EXAMPLE, IF AGE IS A CONFOUNDER, IT CAN BE CONTROLLED FOR IN THE ANALYSIS
TO ISOLATE THE EFFECT OF THE EXPOSURE OF INTEREST. US RESEARCHERS OFTEN EMPLOY ADVANCED STATISTICAL MODELING
TECHNIQUES TO ACCOUNT FOR COMPLEX CONFOUNDING PATTERNS IN GLOBAL HEALTH DATA.

INTERPRETING THE RESULTS

INTERPRETING THE RESULTS REQUIRES CAREFUL CONSIDERATION OF THE MAGNITUDE OF THE ODDS RATIO, ITS STATISTICAL
SIGNIFICANCE, THE WIDTH OF THE CONFIDENCE INTERVAL, AND THE POTENTIAL FOR BIAS (SELECTION BIAS, INFORMATION BIAS,
CONFOUNDING). THE FINDINGS MUST BE PLACED WITHIN THE CONTEXT OF EXISTING SCIENTIFIC LITERATURE AND THE SPECIFIC
POPULATION STUDIED. CAUSALITY CAN ONLY BE INFERRED CAUTIOUSLY, CASE-CONTROL STUDIES DEMONSTRATE ASSOCIATION,
NOT NECESSARILY CAUSATION.



STRENGTHS oF CASeE-CoNTROL STUDIES IN GLoBAL HEALTH

THE INHERENT DESIGN OF CASE-CONTROL STUDIES OFFERS DISTINCT ADVANTAGES, PARTICULARLY WHEN APPLIED TO THE
COMPLEX CHALLENGES OF GLOBAL HEALTH, OFTEN WITH THE INVOLVEMENT OF US RESEARCHERS AND INSTITUTIONS.

EFFiCiIENCY FOR RARE DISEASES

ONE OF THE MOST SIGNIFICANT ADVANTAGES IS THEIR EFFICIENCY IN STUDYING RARE DISEASES. IDENTIFYING A SUFFICIENT NUMBER
OF CASES FOR A PROSPECTIVE COHORT STUDY OF A RARE CONDITION COULD TAKE YEARS OR EVEN DECADES. CASE-CONTROL
STUDIES CAN BE INITIATED RELATIVELY QUICKLY BY IDENTIFYING EXISTING CASES, MAKING THEM IDEAL FOR INVESTIGATING
INFREQUENT BUT SERIOUS HEALTH ISSUES PREVALENT IN GLOBAL HEALTH CONTEXTS.

CosT-EFFECTIVENESS AND TIME EFFICIENCY

COMPARED TO COHORT STUDIES, CASE-CONTROL STUDIES ARE GENERALLY LESS EXPENSIVE AND QUICKER TO CONDUCT. THEY
REQUIRE COLLECTING DATA ON PAST EXPOSURES, WHICH IS OFTEN LESS RESOURCE-INTENSIVE THAN FOLLOWING A LARGE
COHORT OVER AN EXTENDED PERIOD. THIS MAKES THEM A PRACTICAL CHOICE FOR GLOBAL HEALTH RESEARCH WITH OFTEN
LIMITED BUDGETS AND URGENT NEEDS FOR INFORMATION.

INVESTIGATING MULTIPLE EXPOSURES

A SINGLE CASE-CONTROL STUDY CAN EFFICIENTLY INVESTIGATE THE ASSOCIATION BETWEEN A DISEASE AND MULTIPLE
POTENTIAL EXPOSURES. RESEARCHERS CAN SIMULTANEOUSLY COLLECT DATA ON A WIDE RANGE OF RISK FACTORS FROM BOTH
CASES AND CONTROLS, ALLOWING FOR A COMPREHENSIVE ASSESSMENT OF CONTRIBUTING FACTORS TO A PARTICULAR HEALTH
OUTCOME. THIS IS INVALUABLE IN GLOBAL HEALTH WHERE DISEASE ETIOLOGIES ARE OFTEN MULTIFACTORIAL.

SUITABLE FOR LONG LATENCY PERIODS

FOR DISEASES WITH LONG LATENCY PERIODS BETWEEN EXPOSURE AND ONSET (E.G.I CERTAIN CANCERS), CASE-CONTROL STUDIES
ARE HIGHLY SUITABLE. |T IS OFTEN EASIER TO RECALL OR OBTAIN INFORMATION ABOUT PAST EXPOSURES FROM INDIVIDUALS
WHO HAVE ALREADY DEVELOPED THE DISEASE, EVEN YEARS LATER, THAN TO PROSPECTIVELY TRACK EXPOSURES IN A COHORT
FOR DECADES.

LIMITATIONS AND CHALLENGES

DESPITE THEIR STRENGTHS, CASE-CONTROL STUDIES ARE NOT WITHOUT LIMITATIONS. ACKNOWLEDGING AND MITIGATING THESE
CHALLENGES IS CRUCIAL FOR ENSURING THE INTEGRITY OF GLOBAL HEALTH RESEARCH INVOLVING US COLLABORATIONS.

RecALL Bias

As MENTIONED, RECALL BIAS IS A SIGNIFICANT CONCERN. CASES, BEING AW ARE OF THEIR ILLNESS, MAY HAVE A HEIGHTENED
TENDENCY TO SEARCH FOR AND REPORT POTENTIAL CAUSES OF THEIR CONDITION, LEADING TO AN OVERESTIMATION OF
EXPOSURE. CONVERSELY, CONTROLS MAY NOT RECALL EXPOSURES AS READILY. THIS IS PARTICULARLY PROBLEMATIC IN
CROSS-CULTURAL SETTINGS WHERE REPORTING PRACTICES MIGHT DIFFER.

SELECTION BIAS

SELECTION BIAS CAN ARISE IF THE SELECTION OF CASES OR CONTROLS IS NOT REPRESENTATIVE OF THE SOURCE POPULATION.



For INSTANCE, IF CONTROLS ARE DRAWN FROM A HOSPITAL POPULATION THAT IS DIFFERENT FROM THE POPULATION FROM
WHICH CASES ARE DRAWN, THE RESULTS CAN BE BIASED. IN GLOBAL HEALTH, ENSURING THAT CONTROL SELECTION ACCURATELY
REFLECTS THE NON-DISEASED POPULATION AT RISK IS A SUBSTANTIAL HURDLE.

DIFFICULTY IN ESTABLISHING TEMPORAL SEQUENCE

W/HILE CASE-CONTROL STUDIES AIM TO ASSESS PAST EXPOSURES, DEFINITIVELY ESTABLISHING THE TEMPORAL SEQUENCE
BETWEEN EXPOSURE AND DISEASE CAN SOMETIMES BE CHALLENGING, ESPECIALLY IF EXPOSURE INFORMATION IS COLLECTED AFTER
THE DISEASE HAS MANIFESTED. CERTAIN EXPOSURES MIGHT BE A CONSEQUENCE OF THE DISEASE RATHER THAN A CAUSE.

INEFFICIENCY FOR RARE EXPOSURES

\W/HILE EFFICIENT FOR RARE DISEASES, CASE-CONTROL STUDIES ARE LESS EFFICIENT FOR STUDYING RARE EXPOSURES. IF AN
EXPOSURE IS VERY UNCOMMON, A VERY LARGE SAMPLE SIZE WOULD BE NEEDED TO FIND ENOUGH EXPOSED INDIVIDUALS AMONG
CASES AND CONTROLS TO CONDUCT A MEANINGFUL ANALYSIS.

INABILITY TO CALCULATE INCIDENCE OR PREVALENCE

CASE-CONTROL STUDIES ARE RETROSPECTIVE AND DO NOT DIRECTLY MEASURE INCIDENCE (NE\W CASES) OR PREVALENCE
(EXISTING CASES) OF A DISEASE. THEY ESTIMATE ODDS RATIOS, WHICH CAN APPROXIMATE RELATIVE RISK OR RATE RATIOS
UNDER CERTAIN CONDITIONS, BUT THEY DO NOT PROVIDE DIRECT MEASURES OF DISEASE FREQUENCY IN THE POPULATION.

ETHIcAL CONSIDERATIONS IN GLOBAL HEALTH RESEARCH

CONDUCTING CASE-CONTROL STUDIES IN GLOBAL HEALTH, ESPECIALLY WITH us INVOLVEMENT, NECESSITATES A STRONG
COMMITMENT TO ETHICAL PRINCIPLES. THESE STUDIES OFTEN INVOLVE VULNERABLE POPULATIONS AND REQUIRE NAVIGATING
DIVERSE CULTURAL AND REGULATORY LANDSCAPES.

INFORMED CONSENT

OBTAINING TRULY INFORMED CONSENT IS FUNDAMENTAL. THIS MEANS PARTICIPANTS MUST FULLY UNDERSTAND THE STUDY'S
PURPOSE, PROCEDURES, POTENTIAL RISKS, AND BENEFITS BEFORE AGREEING TO PARTICIPATE. L ANGUAGE BARRIERS, LOW
LITERACY RATES, AND CULTURAL BELIEFS ABOUT HEALTH AND RESEARCH CAN COMPLICATE THE INFORMED CONSENT PROCESS.
US RESEARCHERS MUST COLLABORATE WITH LOCAL PARTNERS TO ENSURE CONSENT PROCEDURES ARE CULTURALLY
APPROPRIATE AND LEGALLY SOUND IN THE HOST COUNTRY.

CONFIDENTIALITY AND DATA SECURITY

PROTECTING THE PRIVACY AND CONFIDENTIALITY OF PARTICIPANTS' DATA IS PARAMOUNT. GIVEN THE SENSITIVE NATURE OF
HEALTH INFORMATION, ROBUST DATA SECURITY MEASURES ARE ESSENTIAL, ESPECIALLY WHEN DEALING WITH INTERNATIONAL
DATA TRANSFERS. ANONYMIZATION AND DE-IDENTIFICATION OF DATA ARE CRITICAL STEPS.

EQUITABLE PARTNERSHIPS

ETHICAL GLOBAL HEALTH RESEARCH IS BUILT ON EQUITABLE PARTNERSHIPS. US INSTITUTIONS AND RESEARCHERS SHOULD
ENGAGE WITH LOCAL COLLABORATORS AS EQUAL PARTNERS, RESPECTING THEIR EXPERTISE, SHARING CREDIT, AND ENSURING
THAT THE RESEARCH BENEFITS THE HOST COMMUNITY. THIS INCLUDES CAPACITY BUILDING AND SUSTAINABLE KNOWLEDGE
TRANSFER.



CoMMUNITY ENGAGEMENT

ENGAGING WITH THE COMMUNITY THROUGHOUT THE RESEARCH PROCESS IS VITAL. THIS INVOLVES CONSULTING WITH
COMMUNITY LEADERS, EXPLAINING THE RESEARCH IN ACCESSIBLE TERMS, AND ADDRESSING COMMUNITY CONCERNS. FINDINGS
SHOULD BE SHARED BACK WITH THE COMMUNITY IN A MEANINGFUL WAY.

BENEFIT SHARING

THERE SHOULD BE A CLEAR PLAN FOR HOW THE FINDINGS OF THE RESEARCH WILL BENEFIT THE POPULATION STUDIED, WHETHER
THROUGH IMPROVED HEALTHCARE SERVICES, PUBLIC HEALTH INTERVENTIONS, OR POLICY CHANGES. THIS CONCEPT OF BENEFIT
SHARING EXTENDS BEYOND IMMEDIATE CLINICAL BENEFITS.

THe RoLe oF US INsTITUTIONS IN GLoBAL HEALTH CASE-CONTROL STUDIES

UNITED STATES INSTITUTIONS, INCLUDING GOVERNMENT AGENCIES LIKE THE NATIONAL INSTITUTES oF HEALTH (NIH) AND THE
CeNTERS FOR Disease CONTROL AND PReEVENTION (CDC), AS WELL AS UNIVERSITIES AND PRIVATE FOUNDATIONS, PLAY A
CRUCIAL ROLE IN SUPPORTING AND CONDUCTING CASE-CONTROL STUDIES FOR GLOBAL HEALTH. THEIR CONTRIBUTIONS ARE
MULTIFACETED, SPANNING FUNDING, METHODOLOGICAL EXPERTISE, AND CAPACITY BUILDING.

FUNDING AND RESOURCE ALLOCATION

US FUNDING AGENCIES ARE MAJOR SOURCES OF FINANCIAL SUPPORT FOR GLOBAL HEALTH RESEARCH. THESE FUNDS ENABLE THE
IMPLEMENTATION OF COMPLEX EPIDEMIOLOGICAL STUDIES, INCLUDING CASE-CONTROL DESIGNS, IN LOW= AND MIDDLE-INCOME
COUNTRIES. THIS FINANCIAL BACKING IS ESSENTIAL FOR COVERING THE COSTS OF PERSONNEL, EQUIPMENT, DATA COLLECTION,
AND ANALYSIS.

METHODOLOGICAL EXPERTISE AND TRAINING

AMERICAN UNIVERSITIES AND RESEARCH INSTITUTIONS POSSESS CONSIDERABLE EXPERTISE IN EPIDEMIOLOGICAL METHODS,
STATISTICAL ANALYSIS, AND STUDY DESIGN. US RESEARCHERS OFTEN LEAD IN DEVELOPING INNOVATIVE APPROACHES FOR DATA
COLLECTION AND ANALYSIS, PARTICULARLY IN CHALLENGING SETTINGS. THEY ALSO PLAY A VITAL ROLE IN TRAINING LOCAL
RESEARCHERS AND HEALTHCARE PROFESSIONALS, BUILDING SUSTAINABLE RESEARCH CAPACITY IN PARTNER COUNTRIES.

INTERNATIONAL COLLABORATION AND PARTNERSHIPS

US INSTITUTIONS ACTIVELY FOSTER INTERNATIONAL COLLABORATIONS, FORGING PARTNERSHIPS WITH MINISTRIES OF HEALTH,
ACADEMIC INSTITUTIONS, AND NON-GOVERNMENTAL ORGANIZATIONS IN OTHER COUNTRIES. THESE PARTNERSHIPS ARE CRITICAL
FOR UNDERSTANDING LOCAL CONTEXTS, NAVIGATING CULTURAL NUANCES, GAINING ACCESS TO POPULATIONS, AND ENSURING
THE RELEVANCE AND APPLICABILITY OF RESEARCH FINDINGS. THE US OFTEN ACTS AS A CATALYST, BRINGING TOGETHER DIVERSE
STAKEHOLDERS TO ADDRESS PRESSING GLOBAL HEALTH ISSUES.

DATA ANALYSIS AND INTERPRETATION

LEVERAGING ADVANCED COMPUTATIONAL RESOURCES AND STATISTICAL SOFTWARE AVAILABLE IN THE US, RESEARCHERS
CONTRIBUTE SIGNIFICANTLY TO THE COMPLEX ANALYSIS AND INTERPRETATION OF DATA COLLECTED IN GLOBAL HEALTH CASE-
CONTROL STUDIES. THIS OFTEN INVOLVES SOPHISTICATED MODELING TECHNIQUES TO ACCOUNT FOR THE MULTIFACTORIAL
NATURE OF DISEASES PREVALENT \WORLDWIDE.



FUTURE DIRECTIONS AND INNOVATIONS

THE FIELD OF CASE-CONTROL STUDIES IN GLOBAL HEALTH IS CONTINUALLY EVOLVING, WITH TECHNOLOGICAL ADVANCEMENTS
AND NEW METHODOLOGICAL APPROACHES PROMISING TO ENHANCE THEIR PRECISION AND IMPACT. US RESEARCHERS ARE AT THE
FOREFRONT OF MANY OF THESE INNOVATIONS.

LeVERAGING DIGITAL TECHNOLOGIES

THE INCREASING AVAILABILITY OF MOBILE PHONES AND INTERNET ACCESS IN MANY PARTS OF THE WORLD OPENS NEW AVENUES
FOR DATA COLLECTION. MORBILE HEALTH (MHEALTH) APPLICATIONS CAN FACILITATE REAL-TIME DATA CAPTURE, REDUCE RECALL
BIAS THROUGH TIMELY PROMPTS, AND IMPROVE PARTICIPANT ENGAGEMENT. REMOTE SENSING AND GEOSPATIAL TECHNOLOGIES
ARE ALSO BECOMING INCREASINGLY IMPORTANT FOR ASSESSING ENVIRONMENTAL EXPOSURES.

INTEGRATION OF BIG DATA AND ARTIFICIAL INTELLIGENCE

THE INTEGRATION OF BIG DATA FROM VARIOUS SOURCES, INCLUDING ELECTRONIC HEALTH RECORDS, SOCIAL MEDIA, AND
ENVIRONMENTAL MONITORING SYSTEMS, COUPLED WITH ARTIFICIAL INTELLIGENCE (AD AND MACHINE LEARNING ALGORITHMS,
HOLDS IMMENSE POTENTIAL FOR IDENTIFYING NOVEL RISK FACTORS AND UNDERSTANDING COMPLEX DISEASE PATTERNS. US
INSTITUTIONS ARE LEADING IN THE DEVELOPMENT AND APPLICATION OF THESE ADVANCED ANALYTICAL TOOLS IN GLOBAL HEALTH
RESEARCH.

Focus oN IMPLEMENTATION SCIENCE

FUTURE RESEARCH WILL LIKELY PLACE A GREATER EMPHASIS ON IMPLEMENTATION SCIENCE, FOCUSING NOT JUST ON IDENTIFYING
RISK FACTORS BUT ALSO ON UNDERSTANDING HOW BEST TO IMPLEMENT INTERVENTIONS DERIVED FROM CASE-CONTROL STUDIES
EFFECTIVELY IN REAL-WORLD GLOBAL HEALTH SETTINGS. THIS INVOLVES STUDYING THE BARRIERS AND FACILITATORS TO THE
ADOPTION OF EVIDENCE-BASED PRACTICES.

STRENGTHENING GLOBAL SURVEILLANCE SYSTEMS

CASE-CONTROL STUDIES ARE OFTEN CONDUCTED IN CONJUNCTION WITH OR TO INFORM ENHANCED GLOBAL DISEASE
SURVEILLANCE SYSTEMS. THE GOAL IS TO MOVE TOWARDS MORE PROACTIVE AND PREDICTIVE PUBLIC HEALTH STRATEGIES,
\WHERE POTENTIAL OUTBREAKS OR HEALTH CRISES CAN BE IDENTIFIED AND ADDRESSED MORE RAPIDLY.

ADVANCED GENETIC AND OMICS DATA INTEGRATION

THE INCORPORATION OF GENETIC DATA AND OTHER “oMics” (E.G., EPIGENOMICS, METABOLOMICS) INTO CASE-CONTROL DESIGNS
CAN PROVIDE DEEPER INSIGHTS INTO THE BIOLOGICAL MECHANISMS UNDERLYING DISEASE DEVELOPMENT AND INDIVIDUAL
SUSCEPTIBILITY. THIS REPRESENTS A SIGNIFICANT FRONTIER IN UNDERSTANDING THE COMPLEX INTERPLAY OF GENES, ENVIRONMENT
AND DISEASE IN GLOBAL POPULATIONS.

1

FAQ

Q: \WHAT IS THE PRIMARY ADVANTAGE OF USING A CASE-CONTROL STUDY FOR
GLOBAL HEALTH RESEARCH INVOLVING THE US?

A: THE PRIMARY ADVANTAGE IS ITS EFFICIENCY IN STUDYING RARE DISEASES AND CONDITIONS WITH LONG LATENCY PERIODS,
WHICH ARE OFTEN ENCOUNTERED IN GLOBAL HEALTH CHALLENGES, AND IT IS GENERALLY MORE COST-EFFECTIVE AND TIME-



EFFICIENT THAN COHORT STUDIES.

Q: WHAT ARE THE BIGGEST CHALLENGES IN CONDUCTING CASE-CONTROL STUDIES FOR
GLOBAL HEALTH FROM A US PERSPECTIVE?

A: KEY CHALLENGES INCLUDE POTENTIAL RECALL BIAS DUE TO VARYING CULTURAL RECALL PATTERNS, SELECTION BIAS IN
IDENTIFYING REPRESENTATIVE CONTROL GROUPS ACROSS DIVERSE POPULATIONS, AND THE LOGISTICAL DIFFICULTIES OF DATA
COLLECTION IN RESOURCE-LIMITED SETTINGS.

Q: How po US INSTITUTIONS CONTRIBUTE TO CASE-CONTROL STUDIES IN GLOBAL
HEALTH?

A: US INSTITUTIONS PROVIDE CRUCIAL FUNDING, METHODOLOGICAL EXPERTISE, ADVANCED ANALYTICAL CAPABILITIES, AND
FOSTER INTERNATIONAL COLLABORATIONS, ENABLING THE DESIGN, IMPLEMENTATION, AND INTERPRETATION OF THESE STUDIES
\WORLDW!DE.

QI \WHAT IS THE ROLE OF INFORMED CONSENT IN GLOBAL HEALTH CASE-CONTROL
STUDIES INVOLVING US COLLABORATION?

A: INFORMED CONSENT IS CRITICAL AND REQUIRES CAREFUL ATTENTION TO CULTURAL APPROPRIATENESS, LANGUAGE
ACCESSIBILITY, AND ENSURING PARTICIPANTS FULLY UNDERSTAND THE STUDY'S IMPLICATIONS, ESPECIALLY WHEN DEALING WITH
VULNERABLE POPULATIONS IN GLOBAL HEALTH CONTEXTS.

Q: CAN CASE-CONTROL STUDIES ESTABLISH CAUSATION?

A: CASE-CONTROL STUDIES CAN DEMONSTRATE AN ASSOCIATION BETWEEN AN EXPOSURE AND A DISEASE, BUT THEY CANNOT
DEFINITIVELY ESTABLISH CAUSATION ON THEIR OWN. FURTHER RESEARCH, INCLUDING EXPERIMENTAL STUDIES, IS OFTEN NEEDED TO
CONFIRM CAUSALITY.

QZ How 1S CONFOUNDING ADDRESSED IN CASE-CONTROL STUDIES FOR GLOBAL HEALTH?

A: CONFOUNDING IS ADDRESSED THROUGH DESIGN STRATEGIES LIKE MATCHING INDIVIDUALS ON POTENTIAL CONFOUNDERS OR
THROUGH STATISTICAL ANALYSIS TECHNIQUES SUCH AS STRATIFICATION OR REGRESSION MODELING DURING DATA ANALYSIS.

Q: WHAT I1s THE opbps RaTIO (OR) IN A CASE-CONTROL STUDY, AND HOW IS IT
INTERPRETED?

A: THE ODDS RATIO IS THE PRIMARY MEASURE OF ASSOCIATION, COMPARING THE ODDS OF EXPOSURE IN CASES TO THE ODDS OF
EXPOSURE IN CONTROLS. AN OR > 1 SUGGESTS INCREASED ODDS OF DISEASE WITH EXPOSURE, WHILE AN OR < 1 SUGGESTS A
PROTECTIVE EFFECT.

Q: How ARE ETHICAL CONSIDERATIONS MANAGED WHEN US RESEARCHERS CONDUCT
CASE-CONTROL STUDIES IN OTHER COUNTRIES?

A: ETHICAL MANAGEMENT INVOLVES BUILDING EQUITABLE PARTNERSHIPS WITH LOCAL RESEARCHERS AND COMMUNITIES, ENSURING
CULTURALLY SENSITIVE INFORMED CONSENT, PROTECTING PARTICIPANT CONFIDENTIALITY, AND ADDRESSING THE POTENTIAL
BENEFITS FOR THE STUDIED POPULATION.
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