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• What kind of problem are we trying to solve?

• A tried and tested example

• What can we do with it?

• Design considerations and lessons learnt

• Possible starting point

Outline



The Problem

Many health-related questions cannot be 

answered with experiments in humans because:

▪ Unethical

▪ Impractical

▪ Costly

Observational research

ME/CFS:

▪ Epidemiology

▪ Course of the disease

▪ Risk factors 

▪ Mechanisms



PATH Through Life Study

Goal

“Investigate the epidemiology and course of common mental disorders, cognitive decline and 
dementia across the lifespan, as well as their social, psychological and genetic risk and protective 
factors”

Original and Current Team

Founding CIs: Tony Jorm, Helen Christensen and Bryan Rodgers

Current senior CIs: Kaarin Anstey, Peter Butterworth, Nicolas Cherbuin, Helen Christensen, Simon 
Easteal, Liana Leach

Funding & Outputs

Initial funding from ANU, additional grants from NHMRC, ARC, and others (~$10mil)

>300 publications including ~200 peer-reviewed articles



PATH Through Life Study

• Random sample from the population of Canberra and Queanbeyan 
(N = 7485)

• Surveys three age groups: 20-24, 40-44, 60-64

• Participants assessed every 4 years

Measures include:

– Socio-demographic

– Lifestyle

– Cognition

– Personality

– Employment

– Health

– Biological

– Genetic
• Linkage to Medicare, PBS, & 

Death Registry



Epidemiological studies are designed to detect 

associations

Correlation/Associations ≠ Causation

A Word of Warning



Individual with type 2 diabetes were 

more likely to have:

▪ Poor physical health

▪ Higher body mass index (BMI)

▪ Higher depression and anxiety 

symptomatology

▪ Greater signs of brain shrinkage

▪ Poorer cognitive function 

(visuo-motor skills)

Baseline



Two Assessments

Individual who developed cognitive 

impairment over 4 years were more 

likely to:

▪ Smoke

▪ Have a high blood pressure

▪ Be on depression and anxiety 

medication

▪ Be on cholesterol lowering medication

▪ Have a higher BMI

▪ Be on medication for type 2 diabetes



Hippocampus manually traced or automatically segmented 

on T1-weighted scans with 1mm isotropic resolution 

Hippocampus presented in yellow

Neuroimaging



Two Assessments



Measure of weight relative to height

BMI = weight (kg)/ height2 (m2)

Categories:

normal: 18.5 – 24.99

overweight: 25 – 29.99

obese:  30

What does it mean?

- A person of my height (5’ 6”/170cm) with normal weight (<11.3 stones / <72 kg)  BMI  25

- A person of my height who is overweight (<13.7 stones / <87 kg)  BMI = 25-30)

- A person of my height who is moderately obese (<15.9 stones /<101 kg)  BMI of ~35

Body Mass Index (BMI)



Three Assessments

Stable Weight

2pt increase in BMI



How about elsewhere in the brain?

Longitudinal associations between BMI and cortical thinning over 12 years in

individuals in their 60s (FDR p<0.05).

Left Right



Three Assessments

Shaw et al. (2017)



PATH neuroimaging sub-study:

~900 participants aged 44-78

2500+ brain scans



Large cross-sectional dataset 

(Potvins et al. 2016):

- 2790 participants 

- aged 18-94 years

Estimates based on meta-

analysis (Fraser et al. 2015):

- 3429 participants 

- aged 20-90 years



2%

10%

22%



Type 2 Diabetes

30%

22%

Diabetes

Normal



Blood Sugar – Diabetes - Cognition

Controlling for Age, Sex and Intracranial Volume. *: p < 0.017  **: p < 0.001

• > 6.9mmol/l or self-report: Type 2 Diabetes

• 5.6mmol/l - 6.9mmol/l: Impaired Fasting Glucose (IFG)

• < 5.6 mmol/l: “Normal”
Zhang et al. (2018)



…and more



Systems Approach



Inflammation & Cognitive Decline



Experience from Randomised Controlled Trials



Lessons Learnt & 

Experiences to Share



May seem obvious but study aims need to be clearly 

identified as they will influence every aspect of the study 

including:

▪ Sample size

▪ Length of follow-up

▪ Types of measures used

▪ Budget

▪ Management structures and data curation

For longitudinal investigations lasting years need to ensure 

short and long-term goals are identified

Goals



Good governance is key to conducting a 

successful longitudinal study and requires:

▪ Specifying governance structures and 

mechanisms

▪ Developing a data management plan

▪ Setting-up a steering committee

▪ Planning for disagreement, it will occur!

Governance



Who is doing similar research?

Might collaboration benefit research 

outcomes?

▪ Learn from previous experience

▪ Produce more generalizable findings

▪ Decrease costs

▪ Use of more comparable measures 

Collaboration & Consortia



▪ Who will be recruited

- Age group

- Disease stage (recent vs long history)

▪ How will participants be recruited?

– Population?

– Clinic?

– Interest group?

▪ How will the recruitment strategy impact:

- Representativeness?

- Specificity/precision?

- Staging?

- Research outcomes?

- Feasibility

Target Population



Consumer/Stakeholder-Informed Research

Involving consumers/stakeholders in 

study design can be very helpful

▪ Help identify problem

▪ Ensure feasibility

▪ Test methodology before going in the 

field

▪ Build links in the community which 

may facilitate recruitment

▪ Increasingly a requirement from 

funding agencies 
But…..

in order to be most effective needs 

to be implemented from start



▪ Cross-sectional vs longitudinal

▪ Prospective vs retrospective

▪ Case-control vs population

▪ Assessment frequency

- Short-bursts (moment to moment 

change)

- Frequent assessments (seasonal 

changes, recall reliability)

- More widely spaced assessment 

▪ Narrow-age cohort vs lifespan

Design



▪ Benefit to Participants

- Interest/contribution to science

- Feedback (performance, test results, research findings)

▪ Participants’ burden

- How much is too much?

- Risk of drop-out

▪ Risk to participants

- physical/psychological

▪ Participants’ consent

- Informed & written

- Third party contact

- Allow re-contact

- Duty of care (provide clinicians with abnormal results)

- Linkage with external databases (MBS, PBS, Death 

registry)

Ethics, Approvals and Processes



Failure to recruit is a key risk to study success

▪ Are there enough target participants in the catchment area?

▪ Are there adequate channels to identify them?

▪ Is the design of the study optimal to attract participants?

▪ What is the worse case scenario?

▪ Is there a plan B?

Recruitment Strategy



▪ Sourced from same/different population

▪ Matched

– 1/1 ratio

– Sex

– Age

– Education

▪ Meaningful involvement

– What’s in it for me?

– Feedback

– Compensation for time and travel

Controls



• Most studies suffer from significant attrition due to:

– Drop out

– Loss to follow-up

– Death

• Attrition presents significant challenges for:

– Representativeness of sample

– Mis-match in sex ratio between groups 

– Decreased capacity to detect effects/differences (decreased 

statistical power)

Attrition



▪ Regular contact

▪ Share progress and knowledge

▪ Newsletters / Christmas card / Birthday email

Participants Engagement



Participants’ Consent

Careful consideration of participants 

consent is crucial

▪ Compliance with Ethics/Privacy

▪ Minimise loss to follow-up

▪ Allow re-contact

▪ Enable new data collection

▪ Data linkage

▪ Duty of care



• Quality vs quantity

• Continuity (ability to detect change)

• Quantitative / qualitative

• Objective (measurements) / subjective (self-

report)

• Domains (biological, psychological, genetic, 

neuroimaging, cognitive, health, QoL, lifestyle, 

employment)

• Binary vs categorical vs continuous (e.g. 

Education: finished high school: yes/no; 

primary/secondary/higherEd)

• Learning effects

Measures



Why consider analyses at the study 

design stage?

▪ Ensure match between goals and 

methods

▪ Statistical power

▪ Covariates 

▪ Measure quality

Analyses



Data Curation & Archiving

▪ Where will the data be saved?

▪ Who will have access?

▪ How will the data be shared?

- Processes 

- Guidelines

- Privacy

- Ethics

▪ How will the data be organised & formatted?

- Data structures

- File names

- Naming conventions

▪ How will the study be documented?

- History

- Processes

- Decisions & rationales

- Data dictionary



▪ Longitudinal cohort study with a planned follow-up of 10 years

▪ 500 Participants (half controls: sex, age matched)

▪ Mixed recruitment strategy (clinic, population)

▪ Well-defined selection criteria (age range, time from onset, diagnosis)

▪ Controls recruited from partners/friends of ME/CFS participants

▪ Survey

- Online three times per year  efficient, seasonal effects

- Face-to-face once a year  functional, biological, MRI assessment

▪ Measures

- Health, biological, neuroimaging, genetics, cognition, psychological, socio-

demographic, lifestyle, social, work participation

▪ Sample collection

▪ Data linkage

- MBS

- PBS

- My Health Record?

- Clinical data collection platform

▪ Costs?

A Place to Start

But…..

Prevalence? Geospatial effects?

National Health Survey? other population 

studies?




