
	Determining dose in Behavioral Intervention Research
	

	
	

	Contact Info
EMBRACE@umn.edu




	https://embraceroybal.wisc.edu/
	


1

1



https://embraceroybal.wisc.edu/
Purpose
To guide behavioral scientists in conceptualizing, operationalizing, and reporting dose — the quantity, intensity, and duration of intervention exposure — to enhance intervention fidelity, replicability, and interpretation. Based on Gitlin & Czaja, Behavioral Intervention Research: Designing, Evaluating, and Implementing.7

What is “Dose” in Behavioral Research?
Dose refers to the amount of the intervention delivered and/or received by participants. It parallels medication dosage in biomedical trials but encompasses multiple behavioral components. Gitlin & Czaja emphasize that dose is multidimensional and should be defined a priori, measured throughout, and linked to both outcomes and mechanisms of action.6,7
Dimensions of dose include:
• Dose delivered — quantity of intervention offered (sessions, contacts, duration).
• Dose received — participant engagement, completion, or exposure to components.
• Dose intended vs. dose enacted — planned vs. actual implementation.
• Cumulative dose — total exposure over time.
• Effective dose — amount sufficient to produce the targeted behavioral or psychosocial change.



Conceptual Framework for Determining Dose
	Element
	Questions to Guide Researchers
	Example

	Frequency
	How often are intervention contacts scheduled?
	1 home visit/week

	Duration
	What is the length of each contact?
	60 minutes

	Total exposure
	How long does the full program last?
	8 weeks total

	Intensity
	How “active” or demanding is each session?
	Cognitive training tasks + homework might reflect moderate intensity

	Tailoring
	Is dose individualized (adaptive) or fixed?
	More sessions, if goals unmet

	Adherence measurement
	How will actual dose received be tracked?
	Attendance logs, digital tracking





Dosing in Traditional Behavioral and Digital (Web App-Based) Interventions
	Dimension of Dosing
	Traditional Behavioral Interventions
	Digital (Web/App-Based Interventions

	Definition of Dose
	Dose defined by number of sessions, session length, and overall treatment duration (e.g., weekly 60-minute sessions).
	Dose defined using multiple engagement metrics such as logins, modules completed, time-on-app, feature use, or interaction frequency.

	Standardization of Dose
	Highly standardized and protocol-driven; dose is prescribed uniformly across participants.
	User-driven and variable; participants self-select timing, intensity, and amount of exposure.

	Minimum Effective Dose
	Often assumed based on prior evidence or theory; rarely empirically tested within a trial.
	Can be empirically estimated using detailed usage data; benefit may occur with partial or brief exposure.

	Dose–Response Relationship
	Typically assumed to be linear (more sessions produce greater benefit).
	Frequently non-linear, with diminishing returns after a certain level of engagement.

	Adherence Concept
	Attendance and session completion are primary indicators of adherence.
	Adherence overlaps with engagement and exposure; includes both active (e.g., exercises completed) and passive (e.g., reading content) use.

	Measurement Precision
	Relies on attendance logs, interventionist and participant self-report of understanding and engagement
	Automatically captured, high-resolution, objective usage data.

	Flexibility of Dose Delivery
	Fixed schedule and pacing with limited adaptability during delivery.
	Asynchronous and flexible; engagement patterns vary across time and users.

	Fidelity vs. Engagement
	Fidelity focuses on therapist adherence to the treatment protocol. Engagement focuses on participant receipt of intervention.
	Fidelity emphasizes exposure to and engagement with core components or “active ingredients” of the intervention.

	Implications for Trial Design
	Dose typically treated as fixed; limited opportunity for dose optimization within trials.
Designs involving adaptive dosing systematically adjust dosing based on pre-specified criteria
	Enables adaptive designs, dose-finding analyses, and testing of minimum effective exposure.

	Participant Burden
	Greater time and scheduling burden associated with in-person or synchronous sessions.
	Lower burden; meaningful benefit may be achieved with brief or intermittent use.




Steps in Determining Dose for a Behavioral Intervention
• Clarify the Mechanism of Action: Identify which processes drive change (e.g., skills acquisition, habit formation). Align dose to mechanism.
• Draw from Prior Evidence: Review similar interventions’ dose parameters and pilot data to guide design.
• Balance Scientific and Practical Constraints: Higher dose may increase efficacy but reduce adherence or feasibility.
• Pilot Test the Dose: Conduct feasibility or optimization studies (e.g., MOST, SMART) to identify the minimal effective dose.
• Operationalize Dose Metrics: Specify frequency, duration, intensity, delivery mode, and tailoring criteria.
• Monitor and Report Fidelity: Track both dose delivered and dose received throughout implementation.



Reporting and Interpreting Dose in Publications
Gitlin & Czaja recommend transparent reporting of planned dose, delivered dose, received dose, dose–response findings, and dose optimization process.6,7
Common pitfalls include:
• Treating dose as static when the intervention is adaptive.
• Reporting only the number of sessions, not total time or engagement.
• Failing to link dose to mechanisms or mediators.
• Ignoring participant-level variation in dose received.

Summary: Characteristic of a Well-Specified Dose
A behavioral intervention’s dose is:
✅ Explicitly defined (frequency, duration, intensity).
✅ Linked to a theoretical mechanism of action.
✅ Feasible for delivery and engagement.
✅ Monitored for fidelity and variation.
✅ Reported transparently with rationale.
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