Hooked on Evidence Study Design Type Definitions


Clinical Trial, Random  

A clinical trial is an experiment that evaluates the effects of one or more therapeutic interventions in groups of human subjects. In many clinical trials, the effect of an intervention is evaluated by comparing a group of subjects receiving a standard intervention to a group receiving a new intervention. If no standard intervention exists, then a control group receiving no intervention or a placebo intervention can be used as the comparison. Assignment to a given intervention group may be random, as when a coin is tossed or a random number generator is used, or it may be entirely non-random. Random assignment or randomization improves the ability to attribute differences between groups to differences in the types of interventions received. Although randomization is preferable because it helps to control for factors other than the intervention that may be responsible for differences in outcomes, non-randomized assignment may be necessary when randomization is not feasible or ethical. Additionally, when little evidence is available to justify the difficulty and expense of a fully-randomized clinical trial, a non-randomized clinical trial might be the first step in that direction. Non-randomized clinical trials are sometimes referred to as “quasi-experimental” clinical trials or “non-equivalent control group” designs because the characteristics of subjects in non-randomized groups will tend to be non-equivalent. The estimation of intervention effects in non-randomized clinical trials may be biased if group differences in subject characteristics are not controlled for in the data analysis. 

The specific purpose of a sequential clinical trial is to continuously compare two treatments (ie new labeled "A" vs old treatment, labeled "B") as data becomes available. A between subjects or within subjects design can be performed. Paired scores for each subject are analyzed. Sequential data analysis occurs as data becomes available as opposed to analyzing data at the end of the experiment. Results can be accumulated until evidence is strong enough to determine significant differences between treatments. Unlike the typical randomized clinical trial, sequential clinical trials do not require determination of the sample size prior to the start of the study. This is because sequential clinical trials allow for the analysis of data as they become available, instead of waiting until the study has been completed. Results accumulate and are analyzed as subjects complete the study. Based on the analysis, the researcher decides to 1) stop the study and recommend the active intervention or the alternative, 2) stop the study and indicate that there is no difference between active intervention and the alternative, or 3) continue collecting data because the cumulated data are not yet sufficient to draw a conclusion.

Clinical Trial, Non-Random  

A clinical trial is an experiment that evaluates the effects of one or more therapeutic interventions in groups of human subjects. In many clinical trials, the effect of an intervention is evaluated by comparing a group of subjects receiving a standard intervention to a group receiving a new intervention. If no standard intervention exists, then a control group receiving no intervention or a placebo intervention can be used as the comparison. Assignment to a given intervention group may be random, as when a coin is tossed or a random number generator is used, or it may be entirely non-random. Random assignment or randomization improves the ability to attribute differences between groups to differences in the types of interventions received. Although randomization is preferable because it helps to control for factors other than the intervention that may be responsible for differences in outcomes, non-randomized assignment may be necessary when randomization is not feasible or ethical. Additionally, when little evidence is available to justify the difficulty and expense of a fully-randomized clinical trial, a non-randomized clinical trial might be the first step in that direction. Non-randomized clinical trials are sometimes referred to as “quasi-experimental” clinical trials or “non-equivalent control group” designs because the characteristics of subjects in non-randomized groups will tend to be non-equivalent. The estimation of intervention effects in non-randomized clinical trials may be biased if group differences in subject characteristics are not controlled for in the data analysis. 

The specific purpose of a sequential clinical trial is to continuously compare two treatments (ie new labeled "A" vs old treatment, labeled "B") as data becomes available. A between subjects or within subjects design can be performed. Paired scores for each subject are analyzed. Sequential data analysis occurs as data becomes available as opposed to analyzing data at the end of the experiment. Results can be accumulated until evidence is strong enough to determine significant differences between treatments. Unlike the typical randomized clinical trial, sequential clinical trials do not require determination of the sample size prior to the start of the study. This is because sequential clinical trials allow for the analysis of data as they become available, instead of waiting until the study has been completed. Results accumulate and are analyzed as subjects complete the study. Based on the analysis, the researcher decides to 1) stop the study and recommend the active intervention or the alternative, 2) stop the study and indicate that there is no difference between active intervention and the alternative, or 3) continue collecting data because the cumulated data are not yet sufficient to draw a conclusion.

Single-Subject Experimental Design  

Single-subject experimental designs are used to explore the effects of an intervention(s) on the outcomes of individual subjects. In single-subject experiments, the individual subject is the unit of analysis and serves as his/her own control. Research articles describing the results of single-subject experiments may report on more than one subject. The general paradigm for single-subject designs involves: 1) taking repeated measurements of the outcome variable across a baseline period of time (baseline phase); 2) introducing the intervention; and 3) taking repeated measurements of the outcome variable during the period of the intervention (intervention phase). The researcher then observes and/or statistically analyzes the patterns of variation in the outcome variable in each of the phases and between phases. The baseline phase is essentially a control phase, serving the same function as control groups do in group experiments. Data obtained in single-subject designs are graphed and then analyzed visually and/or statistically. Visual analysis of the graphic display of data is more common. Statistical analysis provides a quantitative approach to assessing change in the outcome variable and may be particularly useful in situations where data variability makes subjective assessments of change difficult 

The most basic single-subject design is the A-B design which begins by obtaining repeated measurements of the outcome variable during the baseline phase (A). Next the intervention is introduced (B) and maintained while the outcome variable is measured repeatedly. The internal validity of the A-B design is limited because factors extraneous to the intervention, that happened to occur during the intervention phase, may be the reason for observed changes. For example, the subject may start to spontaneously recover during the intervention phase. One way to enhance the internal validity of the A-B design is to extend it to an A-B-A design or an A-B-A-B design. Both of these designs contain a withdrawal phase (ie, second A phase) in addition to the original baseline and intervention phases. The A-B-A-B design also contains a second intervention phase. If the intervention provided is the cause of observed changes in an outcome, the pattern of the outcome variable should vary systematically with the introduction and withdrawal of the intervention. A-B-A and A-B-A-B designs are most suitable for outcomes that are reversible and, therefore, have limited applicability for many PT interventions. The number of repeated measurements taken during each phase of a single-subject experiment can vary as can the duration of the phases. Ideally, at least three to four repeated measurements should be taken at regular intervals during each phase and the duration of the phases themselves should be equal.

Case-Control Studies- Retrospective  

Case-control studies are non-experimental, observational studies. In a case-control study, subjects who are known to have the outcome of interest are first identified as cases, and then a comparison group, or control group, is assembled. Both groups are then evaluated and the distribution of past exposures, risk factors, and/or subject characteristics in the case and control groups are compared. In a retrospective case-control study, the assessment of the exposure or risk factor occurs after subjects are classified as cases or controls. In a prospective case-control study, all measurements of the exposure or risk factor variables are recorded before subjects are classified as cases or controls

Case Control Studies- Prospective  

Case-control studies are non-experimental, observational studies. In a case-control study, subjects who are known to have the outcome of interest are first identified as cases, and then a comparison group, or control group, is assembled. Both groups are then evaluated and the distribution of past exposures, risk factors, and/or subject characteristics in the case and control groups are compared. In a retrospective case-control study, the assessment of the exposure or risk factor occurs after subjects are classified as cases or controls. In a prospective case-control study, all measurements of the exposure or risk factor variables are recorded before subjects are classified as cases or controls

Cohort Studies - Retrospective  

Cohort studies are observational, meaning that the goal of the investigator is to observe outcomes as they occur, rather than to experimentally manipulate outcomes by applying an intervention. Many cohort studies begin by identifying a group of people who are initially free of the outcome of interest, but who vary in terms of their degree of exposure to various factors that may cause or prevent the outcome. Subjects are then followed over time to determine whether the outcome of interest occurs. Although cohort studies are observational, they can sometimes offer strong evidence about the effectiveness of an intervention, particularly when it is not ethical or efficient to randomize subjects to different therapies. In a retrospective cohort study, or historical cohort study, the cohort is identified from past records and followed from the time of those records up to some defined point in the recent past or up to the present time. Study outcomes are assessed at this defined point and the investigator goes back in time to determine the subjects’ exposures and risk factor characteristics. In a prospective cohort study, the cohort is assembled in the present and followed into the future. Study outcomes are recorded after baseline characteristics of subjects have been assessed.

Cohort Studies - Prospective  

Cohort studies are observational, meaning that the goal of the investigator is to observe outcomes as they occur, rather than to experimentally manipulate outcomes by applying an intervention. Many cohort studies begin by identifying a group of people who are initially free of the outcome of interest, but who vary in terms of their degree of exposure to various factors that may cause or prevent the outcome. Subjects are then followed over time to determine whether the outcome of interest occurs. Although cohort studies are observational, they can sometimes offer strong evidence about the effectiveness of an intervention, particularly when it is not ethical or efficient to randomize subjects to different therapies. In a retrospective cohort study, or historical cohort study, the cohort is identified from past records and followed from the time of those records up to some defined point in the recent past or up to the present time. Study outcomes are assessed at this defined point and the investigator goes back in time to determine the subjects’ exposures and risk factor characteristics. In a prospective cohort study, the cohort is assembled in the present and followed into the future. Study outcomes are recorded after baseline characteristics of subjects have been assessed.

Case Report | Case Series  

Case reports and case series are observational, descriptive research designs. A case report is an in depth discussion of a patient’s diagnosis, the intervention(s) used, and the outcome(s) achieved. Case reports are typically conducted on one or two patients. As the name implies, a case series is a descriptive analysis of a series of patients with common characteristic(s) such as having a similar diagnosis or receiving a similar intervention. Case reports and case series are most useful for describing the potential effectiveness of new interventions, for describing the effectiveness of interventions on unusual diagnoses, and for describing unusual responses (either good or bad) to interventions. Case series are often conducted prospectively. The primary distinction between case reports/series and the single-subject experiment is that the researcher does not manipulate the intervention in a case report/series but merely describes/documents what happened during the normal course of the intervention.

Cross Sectional : Correlational Analyses  

A cross-sectional study is an observational study of a defined population at a single point in time or over a defined period of time. Data for a cross-sectional study can be collected by the investigators of the study or it can be gathered from existing records or databases. Cross-sectional studies are often used to generate descriptive information on the prevalence of health outcomes or determinants of health. One of the biggest limitations of analytic cross-sectional designs is that conclusions on causation cannot be made because of the lack of temporal ordering of the variables.
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