
ABSTRACT

Predicting an individual’s timing of the menopausal transition remains an 

unmet clinical need. Conventional biomarkers (AMH, FSH) cannot 

provide long-range forecasting. 

LifeAhead applies a validated stochastic follicle-depletion model (Lawley 

et al., Science Advances, 2024) to generate individualized menopause 

forecasts from ovarian reserve markers and patient demographics.

As a Class II SaMD, FDA Human Factors Engineering guidance mandates 

formative and summative usability evaluation before marketing 

submission. HITLAB conducted this independent two-round formative 

HFE evaluation on behalf of LifeAhead, with three clinicians from diverse 

clinical backgrounds. Using semi-structured interviews, think-aloud 

protocols, and the System Usability Scale (SUS), the study assessed 

forecast interpretability, clinical workflow alignment, patient safety, and 

counselling efficacy — with Round 1 findings directly shaping Round 2 

refinements.

Round 1 identified 9 major thematic areas; Round 2 yielded 30+ 

actionable recommendations. Together, these findings provide an 

evidence-based roadmap for platform refinement ahead of summative 

evaluation and FDA submission.
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Recommendations

• Developing separate clinician and patient reports with role-appropriate language and structure

• Implementing input range validation and add clinical context fields (cycle history, comorbidities.

• Rewriting patient content to 6th–8th grade reading level with spectrum-based, uncertainty-aware 

phrasing.

• Adding legends, axis labels, and disclaimers to all graphs, including downloadable versions.

• Supplementing qualitative likelihood labels with numeric probabilities for clinicians.

• Restructuring report using logical clinical flow (e.g., SBAR format) with forecast summary at top.

• Integrating autosave, loading indicators, and EHR-compatible summary outputs.

• Including model validation references and address population equity and gender-inclusive 

language

OBJECTIVES

The LifeAhead HFE study evaluated whether clinicians could safely and effectively use the LifeAhead 

Clinical Forecasting Tool in line with FDA Human Factors and Usability Engineering guidelines.

RESULTS

Primary Objectives

• Identify major usability issues and 

critical use errors across key workflows 

(data entry, forecast interpretation, 

uncertainty understanding, alert 

response).

• Assess whether clinicians can use the 

tool safely without risk of 

misinterpretation or patient harm.

Secondary Objectives

• Assess task efficiency & satisfaction

• Establish SUS score and gather 

qualitative feedback for improvements.

ABOUT LIFEAHEAD 

The LifeAhead forecast is a 

software-based clinical decision 

support tool intended to analyze 

patient data and biomarkers, 

including antral follicle counts 

(AFC), to generate a forecasted 

timeline trajectory of a patient's 

ovarian reserve. This forecast is 

used to provide a personalized 

prediction for the timing of a 

woman's future menopausal and 

reproductive lifespan status.

LifeAhead generates a forecast of 

two reproductive milestones:

• Estimated age of 

perimenopause onset (when 

menstrual cycles become 

irregular)

• Estimated age of menopause 

(final menstrual period)

Primary Objectives

• Confirm that Round 1 design changes 

have resolved previously identified critical 

and major usability issues.

• Verify that residual risks are acceptable 

and that no new use errors have been 

introduced.

Secondary Objectives

• Measure usability improvement via repeat 

SUS administration. 

• Capture final qualitative feedback to 

support design finalization before 

summative validation

Round 1- Initial Prototype Round 2- Revised Prototype

The Human Factor Engineering Study: LifeAhead:Formative Phase

Round 1

Round 2

Recommendations

• Defining all clinical inputs clearly (e.g., cycle day, AFC) with tooltips and inline guidance; 

separate race and ethnicity fields with multi-select options.

• Emphasizing uncertainty-framed ranges and clearly citing data sources for risk probability labels.

• Adopt an empathetic, emotionally validating tone in the report.

• Expand fertility model to acknowledge egg quality, reproductive anatomy, and lifestyle factors.

• Fixing print formatting for both clinician and patient reports to ensure EHR suitability.

• Adding axis labels, legends, and direct markers for perimenopause and menopause on all graphs.

• Fixing non-functional navigation buttons and implementing persistent report access beyond the 

8-hour expiry window

STUDY DESIGN AND METHODOLGY OVERVIEW

Iterative, Moderated Usability Evaluation in Two Rounds

01 Study Design

Iterative, moderated usability 
evaluation in two rounds using a 
think-aloud protocol; participants 
tested individually via remote 
moderated sessions

02 Participants
3 clinicians per round; licensed 
MDs or RNs; recruited to reflect 
variation in specialty, experience, 
practice setting, and digital literacy

03 Use Simulation Environment
Remote sessions via secure video 
conferencing; interaction on 
desktop/laptop using simulated 
patient scenarios

04 Training
Standardized 3–10 minute 
onboarding training via scripted 
protocol

05 Task Scenarios
Clinically representative tasks 
covering data entry and forecast 
interpretation

06 Data Collection
Observations, recordings (with 
consent), SUS questionnaire, and 
interviews

07 Moderation
Trained moderator facilitated 
each session

08 Analysis
SUS scores compared; qualitative 
findings thematically analyzed

09 Iterative Design Action
Round 1 review; Round 2 
validation; decisions documented

10 Documentation & 
Traceability
Materials and logs retained; 
traceable per FDA HFE guidance

Conclusions

The Formative evaluation confirms readiness for summative phase. Mean SUS scores improved +4.5 points in round 2, entering the "excellent" usability 

band, with all three clinicians endorsing LifeAhead as a clinically meaningful counseling aid, validating the platform's core design for progression. 

Across two formative rounds, HITLAB's HFE methodology successfully identified, documented, and tracked usability barriers with clinical specificity — 

establishing an evidence-based foundation that meets the threshold for summative evaluation of real-world safety and effectiveness.

HEATMAP:  Clinician Interview Responses — LifeAhead HFE Study

SUS Score  77.5      Above-average usability 

SUS Score: 77.5 Above-average usability 
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