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Sources Of Data for Pharmacoepidemiological Studies 

Ad Hoc Data Sources 

Definition: 

• Ad hoc data sources are data collected specifically for a particular research purpose.  
• These data are not routinely collected or maintained in a systematic way for general use but are 

instead designed and implemented for a specific study or investigation.  
• These are typically used in primary data collection efforts. 

Characteristics: 

• Tailored to the research question. 

• Involves active data collection by researchers. 

• Time-consuming and expensive. 

• Usually small to medium sample size. 

• High internal validity but sometimes lower generalizability. 

Examples and Types: 

1. Prospective Cohort Studies 

➢ Researchers identify and follow a group of individuals over time to observe the effects of 
drug exposures. 

➢ Data are collected at baseline and at regular intervals. 

➢ Allows for accurate measurement of exposure and confounders. 

➢ High-quality data, but expensive and slow. 

Example:  

▪ Following a group of diabetic patients starting on a new antidiabetic medication 
to assess cardiovascular outcomes. 

2. Case-Control Studies 

➢ Individuals with an outcome (cases) are compared to individuals without it (controls) to 
assess past drug exposure. 

➢ Useful for studying rare adverse drug events. 

➢ Data are often collected retrospectively via interviews, questionnaires, or medical 
records. 

Example:  

▪ Investigating the association between oral contraceptive use and 
thromboembolic events in young women. 

3. Surveys and Questionnaires 
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➢ Researchers design and distribute instruments to collect data on drug use, adherence, 
side effects, and other relevant information. 

➢ Can provide subjective data (e.g., patient-reported outcomes). 

Example:  

▪ A survey distributed to patients on antidepressants assessing side effect severity 
and treatment satisfaction. 

4. Clinical Trials (when used for pharmacoepidemiological analysis) 

➢ Though clinical trials are not primarily epidemiological, data from post-marketing 
surveillance trials or pragmatic clinical trials may be used. 

➢ Controlled environment, high data quality, but may not represent real-world settings. 

Advantages of Ad Hoc Sources 

• Tailored data collection based on research objectives. 

• High internal validity. 

• Allows collection of qualitative variables: lifestyle, perceptions, adherence. 

• Enables measurement of confounders directly. 

Limitations 

• Resource-intensive (cost, time, personnel). 

• Small sample sizes. 

• Often not generalizable beyond the study population. 

• Prone to recall and interviewer bias. 

• Long follow-up periods may lead to loss to follow-up. 

 

Automated Data Systems 

Definition: 

• Automated data systems consist of large, routinely collected healthcare data sets.  

• These are often derived from administrative or clinical databases.  

• Researchers can use these existing data sources for observational pharmacoepidemiological 
studies without the need for primary data collection. 

Characteristics: 

• Large sample sizes. 

• Cost-effective and efficient. 

• High external validity (representative of real-world settings). 
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• Limited by data quality, coding errors, and lack of detailed clinical information. 

Examples and Types: 

A. Administrative Claims Databases 

➢ Collected primarily for billing and administrative purposes. 

➢ Include information on diagnoses, procedures, hospitalizations, and drug dispensing. 

➢ Examples: Medicare, Medicaid, private insurer databases. 

Strengths: 

▪ Large, population-based. 

▪ Longitudinal tracking possible. 

▪ Good for studying utilization and cost patterns. 

Limitations: 

▪ Limited clinical detail (e.g., no lab values, symptoms). 

▪ Susceptible to coding errors and misclassification. 

▪ Lack of data on over-the-counter drug use or medication adherence. 

B. Electronic Health Records (EHRs) 

➢ Data collected during routine clinical care by healthcare providers. 

➢ Includes diagnoses, prescriptions, lab results, clinical notes, imaging, and vital signs. 

Strengths: 

▪ Rich clinical detail. 

▪ Can capture prescribing intent and results of care. 

▪ Increasingly available and linked to pharmacy and claims data. 

Limitations: 

▪ Data quality may vary across systems. 

▪ May lack data standardization. 

▪ Some data may be missing or inconsistently recorded. 

C. Pharmacy Databases 

➢ Contain information about medications dispensed to patients. 

➢ Often part of national or hospital-level systems. 

➢ Useful for assessing medication adherence, persistence, and utilization patterns. 

Example:  

▪ National pharmacy chain database showing refill history of antihypertensive 
drugs. 
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D. Disease Registries 

➢ Systematic collections of data about individuals with a specific disease or condition. 

➢ Often linked with treatment information, outcomes, and follow-up. 

Example:  

▪ Cancer registries, rheumatoid arthritis treatment registries. 

Strengths: 

▪ Detailed, disease-specific data. 

▪ Often include longitudinal follow-up. 

Limitations: 

▪ May not include complete data on drug exposures unrelated to the disease. 

▪ May not be generalizable to the entire population. 

E. Spontaneous Reporting Systems 

➢ Voluntary reporting systems for adverse drug reactions (ADRs). 

➢ Include reports from healthcare professionals, patients, and pharmaceutical 
companies. 

➢ Maintained by regulatory agencies. 

Examples:  

▪ FDA’s MedWatch (USA), EudraVigilance (Europe), WHO’s VigiBase. 

Strengths: 

▪ Good for signal detection of rare or unexpected ADRs. 

▪ Can initiate further studies or regulatory action. 

Limitations: 

▪ Underreporting and reporting bias. 

▪ Cannot calculate incidence or prevalence. 

▪ No comparison groups. 

Advantages of Automated Data Systems 

• Large population sizes increase statistical power. 

• Real-world data from routine clinical settings. 

• Longitudinal follow-up allows for study of long-term outcomes. 

• Cost-effective for large-scale studies. 

Limitations 
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