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The Dunedin Multidisciplinary Health and Development
Study (hereafter the Dunedin Study) is a longitudinal

investigation of health and behavior in a complete birth
cohort. The cohort of 1037 children (52% male) was consti-
tuted at age 3 when pediatric investigators followed up
and enrolled 91% of births between April 1, 1972 and
March 31, 1973 in Dunedin, New Zealand. At enrollment
cohort families represented the full range of socioeco-
nomic status in New Zealand, as compared to the New
Zealand census. Cohort members are primarily white;
7.5% self-identify as being Maori which matches the ethnic
distribution of the South Island (Silva & Stanton, 1996;
Moffitt, Caspi, Rutter, & Silva, 2001). Day-long assess-
ments (called phases) have been conducted at ages 3, 5,
7,9,11,13,15, 18, 21, 26 and most recently at age 32 years
(in 2004-2025). Our next assessment, at age 38, begins on
June 1, 2010.

The Study is known for its low attrition rate. As can be
seen in the table below, all but one of the 12 assessments
conducted thus far have enjoyed participation rates well
above 90%.

The Dunedin Study is led by a Director, an Associate
Director, and a team of ‘Theme Leaders” who share respon-
sibility for the following six broad research themes: mental
health and cognition, cardiovascular health, respiratory
health, sexual and reproductive health, oral health, and
psychosocial functioning. Another theme explores how the
multidisciplinary database can address issues of concern to
Maori.

Research Strategy

The Dunedin Study uses a prospective-longitudinal, correla-
tional design. This enables several different types of studies
including: (1) prediction studies of the childhood correlates
of later health and behavioral outcomes; (2) developmental
studies of onset, course, continuity and change in health and
behavior; (3) epidemiological studies of the prevalence and
incidence of health and behavior problems, and associations
among problem types; and (4) methodological studies of
reliability and sampling biases. Thus the basic strategy of the
Dunedin Study involves testing for causal relations within
this correlational design. We adopt a stepwise approach.
First we document that a basic association between two con-
structs exists, striving for gold-standard (for the period) mea-
surement. Second, we document temporal sequence;
whether the putative causal variable precedes the outcome
variable. Third, we look for a dose-response contingency
between the putative cause and outcome. Fourth, we attempt
to rule out as many rival causal explanations as possible by
introducing control variables into the analyses from our
extensive database. Fifth, we test whether putative causal
experiences are associated with intra-individual change.
Sixth, we try to establish specificity by substituting alterna-
tive dependent, then independent variables. Finally, we
posit a plausible explanatory process and test this using
mediation analyses.

While the Dunedin Study is correlational (precluding
definitive causal statements), there are several features of
the Study that help strengthen casual inference. These
include: (i) a low attrition rate enhances the accuracy of
our effect size estimates; (ii) use of supplementary data
sources (self-reports, informant reports, records, tests)
permits replication checks across sources, and allows




Table 1.

Design of Dunedin Multidisciplinary Health and Development Study

Year Phase Birthday Number Eligible Number Seen % Seen
1972-73 | birth record

1975-76 Il 3 [139% 1037 9]
1977-78 v 5 1037 991 9
1979-80 VI 7 1035% 954 92
1981-82 IX 9 1035% 955 92
1983-84 X I 1033 925 90
1985-86 pdll 13 10317 850 82
1987-88 XV 15 1029% 976 95
19909 XVII 18 1027% 993 97
1993-94 XX 21 1020% 992 97
1998-99 XVI 26 1019% 980 96
2003-05 XXX 32 1015% 972 9
2010-12 XXXV 38 1010%

* Number resident in Otago (province); # Surviving Study members.

construction of multiple-indicator measurement models;
(iii) our long history of proven confidentiality and non-
intervention enhances frank reports on delicate topics;
and (iv) face-to-face interviewing conducted at the Unit
insures privacy, avoids falsification, reduces nay-saying
to hasten the assessment process, and facilitates breadth
of data collection (e.g., biological data can be collected
under controlled conditions, using state-of-the-art
technology).

We prefer face-to-face interviews because this helps
avoid problems with literacy and comprehension (between
5-10% of a general population sample will have at least mild
difficulties). We present the assessment modules in a
counter-balanced fashion to avoid order effects, and to
maintain participants’ interest during the 8-hour assess-
ment day (e.g., a cognitively taxing assessment is followed
by a physiological assessment with low cognitive demand).
We hire appropriately qualified interviewers (e.g., a clinical
psychologist for the mental health assessment, a dentist for
the oral health assessment, a nurse for the cardiovascular
assessment) and provide extensive training on the research
protocols. Finally, interviewers are kept blind to the Study
member’s performance in other sessions, and past waves
of the study. This helps reduce the potential for interview
bias and inflated associations from shared method var-
iance. Importantly, we have published evidence that half-
a-lifetime of research participation has not improved Study
members” mental or physical health as compared to same-
aged participants in the New Zealand National Health and
Nutrition Survey (e.g. BMI, smoking, visits to the Doctor
(Poulton et al., 2006)).

Research Findings

To date there have been 1100 publications and reports
from the Dunedin Study, with approximately two thirds
of these appearing in peer-reviewed journals. Space lim-
itations preclude a lengthy discussion of findings. Rather,
we highlight several types of research which take

advantage of the design features described above. As a
multidisciplinary study that nests laboratory-type assess-
ments within an epidemiological sampling frame, the
study is well positioned to marry biology with life experi-
ence. A recent series of studies modeling nature-nurture
interplay in the behavioral domain (Caspi et al., 2002,
2003, 2005, 2007) illustrate the value of having a bio-
repository with DNA, as well as high quality repeated mea-
sures of environmental exposures from birth onwards.
These studies have helped stimulate interest among beha-
vioral scientists in GXE. One of the key messages from this
work is that genes by themselves tell us very little; it is the
combination of genes and environments that matters. The
implication is that attempts to modify environments remain
a very sensible intervention strategy for improving health
and development.

Another approach deliberately emphasises cross-
disciplinary studies. This is made easier because the Dune-
din Study was founded as a multidisciplinary research
project at a time when that was not the vogue. Subsequently
funding agencies have become keen to invest in multi- or
cross-disciplinary research because multiple physiological
systems (e.g. CNS, gastrointestinal tract, the immune sys-
tem) interact with each other, and with psychosocial influ-
ences ‘outside the skin’. Thomson et al. (2008) examined the

. relation between lifetime cannabis use and gum disease at
" age 32, controlling for lifetime tobacco exposure (the major
' risk factor for periodontal disease), as well as several other

covariates. With good cannabis exposure data collected
prospectively on almost all our participants we showed that
(i) smoking cannabis was an independent risk factor for
developing gum disease even among non-smokers; and
(ii) that the more cannabis a person used, the greater the
risk for gum disease (i.e.,, a dose-response relation). It is
interesting to note that our rates of reported cannabis use
and dependence tend to be higher than those typically
reported in cross-sectional national surveys (Poulton,
Moffitt, Harrington, Milne, & Caspi, 2001; Moffitt et al.,
2009), and that illicit substance use occurs at twice the rate
among the 20% of participants hardest to recruit and most
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often lost to follow-up but retained in the Dunedin Study
(Poulton et al., in preparation). -

Another study sought to understand how childhood
maltreatment might get “under the skin’ to cause physical
disease (Danese, Pariante, Caspi, Taylor, &Poulton, 2007).
In the first study in humans spanning childhood to adult-
hood, we showed that child maltreatment significantly
increased the risk for clinical levels of systemic inflamma-
tion (a ubiquitous risk factor for chronic age-related
diseases). This association remained after adjustment for
co-occurring risks during childhood (low birthweight,
SES, and IQ); stress in adulthood (low SES, depression,

high perceived stress); and adult health and health beha-

vior (high cardiovascular risk status, smoking, low physi- -

cal activity, and poor diet). Establishing the robustness of
this association between childhood maltreatment and
adulthood inflammation was only possible because of the
developmental database containing many potential con-
founding factors.

Sample Retention Strategies

Good systems for maintaining contact and locating study
members are essential. At each assessment we ask the study
members for contact details of people who know them well,
and are likely to know their movements over time. We have
requested this type of information at multiple phases and
have consequently built up a substantive ‘contacts” data-
base for each study member. This information is augmen-
ted by change-of-address forms returned to us following
the mail-out of a regular newsletter.

Good recruitment staff: Location data is used by a sample
tracer who is employed at each assessment to track, locate
and recruit Study members. A travel co-ordinator organizes
travel plans for the Study member (and other family mem-
bers if requested). One quarter of our sample lived outside
of New Zealand at age 32, thus this can be a demanding
role, and one we have supported via travel industry train-
ing for the staff member concerned.

Remove barriers to participation: The most obvious barrier
is financial, thus we provide transportation to and from the
Dunedin Research Unit, accommodation, and meals. We
also provide a letter to the Study member, addressed to the
member’s employer, explaining the value of the Study and
seeking the employer’s co-operation in allowing our Study
member to attend the assessment without loss of income.
In rare circumstances (approximately 2%) people who wish
to participate but cannot travel to Dunedin (e.g., work com-
mitments, incarceration) are visited by two interviewers in
the field.

The assessment needs to be engaging for study members
and well-balanced across the day to avoid fatigue or bore-
dom. The assessment staff must be well-trained and profes-
sional at all times. If only one grumpy staff member deals
poorly with a study member, this risks alienating that study
member, and potentially their friends who are also in the
study, forever. To ensure staff members remain fresh,
week-long breaks are programmed into the assessment
phase, and social events occur regularly to keep staff mor-
ale high.

Research outputs are noticed by Study members. Thus,
they gain a greater appreciation of the value of their

contributions, and they feel respected because the research-
ers have worked hard and produced good work.

Good resources are critical. Although good funding is tre-
mendously helpful, it is also worth noting that the Dunedin
Study was run on the ‘smell of an oily rag’ in the first
10 years. Volunteers from the local community made the
difference in those early years. An equally important
resource is the researchers’ commitment. Longitudinal
research takes a long time. Researcher must be committed
and patient to fully enjoy the fruits of this unusual labour.
Also, Study members appreciate continuity in key staff
positions, strengthening their ties to the study.

All of these factors are necessary, but not sufficient for
high retention. In other words, it is not so much that you
do these things (the list above would not surprise anyone),
rather, it is how you do these things. This largely comes
down to a combination of professionalism, courtesy and
persistence (x3). Paying close attention to the researcher-
participant relationship - in the most simple terms ‘treat
people like you would like to be treated” - will go a long
way to earning sample members’ loyalty.

Challenges for Launching New Longitudinal
Research

Funding agencies grimace when they see applications for
large longitudinal studies that will run for decades! These
studies are costly, in terms of both dollars and time. Suc-
cessfully launching a new cohort study will probably
require identifying a novel niche, a need that no one else
is addressing. Diversifying your funding sources should
be a priority, albeit with care to avoid having too many con-
tributors with unrealistically high expectations of return
and/or rights to influence the research agenda. Data
linkage can add great value at relatively low cost, so all
opportunities must be explored.

Demonstrating utility is increasingly expected by public-
good research funders. Being able to provide concrete
evidence of impact on policy and/or practice enhances the
likelihood of continued support, plus evidence, if impact is
good, to feed back to study members. This suggests that
longitudinal researchers need to engage more directly with
policy makers. This can be challenging insomuch as policy-
makers tend to respond to different contingencies than do
researchers, and the demands of the policy world (e.g.,
short-term results) are often antithetical to carefully con-
ducted, rigorous research.

Links to other studies: One of the most critical needs in
behavioral and health sciences is replication of findings
across different nations and population groups. We must
document the robustness of each finding, and we must also
delimit when and where it does not apply. Thus, communi-
cation among research teams and harmonization of data
collection and analyses is necessary if we are to translate
findings into improved health care. Here we have described
the Dunedin Study, as an invitation to contact with other
similar studies.
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