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We have learnt a great deal about the epidemiology of men-

tal disorders over the last 30 years. This has been based on

the development and application of a suite of complementary

methods—the essential “tool kit” of epidemiology. Surveys

based on population-based samples and register-based stud-

ies (usually based on help-seeking individuals) have

enriched our understanding on how mental disorders impact

on society. The content and format of these tools have

evolved in the face of shifting diagnostic boundaries and the

steady march of improved technology. In this concise per-

spective, we reflect on the nature and pace of recent changes

within the field of psychiatric epidemiology. Mindful of how

bad we are at predicting the future, we will also take the risk

of speculating on the shape of things to come.

While the definition of epidemiology has evolved over

time,1 we will use a simple, easy-to-understand definition.

Coggon, Rose and Barker open their (freely available,

online) book with this definition: “Epidemiology is the study

of how often diseases occur in different groups of people and

why. Epidemiological information is used to plan and eval-

uate strategies to prevent illness and as a guide to the man-

agement of patients in whom disease has already developed”

(p. 1).2 Epidemiology is a field of health science that

assesses the frequency and rates of disorders and their risk

factors (i.e., the “determinants” of health) over time and

place (including the distribution of disorders and their risk

factors). Within the taxonomy of frequency measures, we

have measures of incidence (e.g., a rate that counts new

cases per background population per unit of time) and pre-

valence (e.g., a count of current cases assessed over different

periods of time such as 1 month, 1 year, or a lifetime).

Around these measures, epidemiology explores the causes

and consequences of mental disorders. Research related to

identifying the causes of mental disorders operates within an

unbounded search space—but progress has been made in the

assessment of environmental exposures and genetic risk fac-

tors. With respect to the consequences of mental disorders,

measures related to morbidity and mortality will continue to

figure prominently.

If the future follows the past, we will continue to have

changes in the diagnostic criteria. While we can build algo-

rithms for backward-looking crosswalks (e.g., DSM-5 to 4),

we cannot future-proof studies against unforeseen changes in

diagnostic criteria. Sometimes there are grounds to “freeze”

items related to the measurement of symptoms and/or diag-

noses—especially in panel studies over time (i.e., repeated

measures). Here, fixing the items can provide insights into

secular changes across time (i.e., cohort effects). Waves of

individuals within a fixed age range can be compared across

different decades. Recently, the Wellcome Trust and the

National Institute of Mental Health have recommended a set

of self-report measures for youth anxiety and depression.3

Having uniform criteria (at the diagnostic or symptom level)

can aid between-study comparisons and meta-analyses. This

recommendation has attracted some criticism4 and may hin-

der innovation.

The number of studies based on administrative registers

has increased exponentially over the past 2 decades.

Population-based registers are a gold mine for epidemiolo-

gists; nowadays, it is possible to use de-identified data to link
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each individual to their family members, their vital status,

their health conditions (e.g., hospitalizations, visits to the

general practitioner, drug prescriptions), and their socioeco-

nomic characteristics (e.g., annual income, highest education

achieved), among other information. The main strengths of

using registers for epidemiological studies are that data are

already collected—and collected prospectively—and regis-

ters include the entire population followed over many years;

the risk of selection bias is thus negligible. Additionally,

sample sizes are often large, which makes it possible to study

rare exposes or outcomes. Many important findings from

psychiatric epidemiology have been based on register-

based studies, for example, recent studies estimating the

incidence and prevalence of a broad spectrum of mental

disorders.5 Canada also has a proud tradition of psychiatric

epidemiology based on register (or administrative) data.6-8

There are several limitations related to register-based epi-

demiology. The accuracy of clinical diagnoses recorded in

administrative data can be of variable quality—clinical vali-

dation studies can help determine the extent of this measure-

ment error. While some health registers are based on services

that cover the entire population, in order to appear in these

registers, an individual has to first seek help. Thus, registers

are more likely to reflect severe cases, while people who

do not seek help are not included in these registers. Those

included in modern health registers can be “left truncated”—

researchers do not know what happened before the registers

were implemented, which make it difficult to differentiate

prevalent from incident cases of a particular disease. Addi-

tionally, the long follow-up and the availability of all data at

different points in time might require specific analytical tools

to deal with potential biases,9 which are less prominent in

studies with nonhistorical data collection. Registers can be a

good source of age of first presentation/diagnosis; however,

this date may be some time after the actual age of onset of the

presenting condition. Details on recovery (i.e., the “age of

offset”) are rarely available. Finally, data are usually precol-

lected for nonresearch purposes, and some key information

might be poorly registered, misclassified, or simply unavail-

able. In order to enrich information from register-based stud-

ies, it is necessary to link registers with other data sources. In

Denmark, a successful example in psychiatric epidemiology

is the iPSYCH case–cohort study,10 which cross-links register

and genetic data from a representative sample randomly

selected from the entire population.11

As mentioned above, psychiatric epidemiology based

solely on health registers may be biased because of an over-

representation of clinically severe cases.12 This misclassifi-

cation can be addressed by linking health registers to

representative surveys including questions about mental

health symptoms, which would also identify the milder cases

of mental disorders. Canadian researchers have confirmed

this by linking survey and administrative data on anxiety and

mood disorders in Ontario.13 Additionally, surveys usually

provide information on health behavior, social relationships,

and other variables such as health literacy that are rarely

available through administrative registers. The impact of

unmeasured confounders or potential misclassification in

register-based epidemiology could therefore be assessed in

a subsample for which information from surveys is available.

Moreover, mental health data from general surveys may

help monitor population-based trends over time. In order to

carry out effective mental health policy planning, accurate

general population data on current mental health prevalence

are vital. These can be measured with specific structured

interviews (e.g., the Composite International Diagnostic

Instrument). Mental health can be assessed in routine general

health surveys; however, with some notable exceptions14, it

is difficult to find brief measures of mental disorders with

high sensitivity and specificity that are validated for

population-based studies. Future research would benefit

from further validation of psychometrically robust measures

that enable the monitoring of specific mental health disor-

ders in the general population and the identification of (sub)-

clinical cases.

The Danish National Health Surveys are examples of

population-based survey (conducted every 4 years) that

examine health-related factors in the adult population not

covered in administrative registers.15 The sample is identi-

fied through the Civil Registration System using unique per-

sonal identification numbers (i.e., survey data can be linked

at the individual level to register data), and the data collection

is based on a self-administered questionnaire distributed to

approx. 300,000 citizens including all municipalities

(response rate 54% to 60%).15

However, response rates to community surveys have been

declining in recent years,16,17 which may comprise the repre-

sentativeness and generalizability of population-based data.

Thus, nonrespondent analysis and reweighting techniques

are more crucial than ever but still depend on information

available about the nonrespondent population. An interesting

approach to this is the linkage of survey and register data

(e.g., demographic and health-related data) to calibrate

weights that account for nonresponse.

While surveys will continue to be important for mental

health research, over the past decade, innovative data col-

lection methods have emerged. Such methods include the

use of experience sampling and the use of social media

data—these methods can be blended with surveys or health

registers.

Experience sampling methods (ESM) is a self-report

diary technique derived from an ecological psychology con-

cept that assess “mood, symptoms, context and appraisals

thereof as they occur in daily life” (p. 123).18 ESM uses a

signaling-mobile, wearable, or alternative personal device to

collect real-time individual data within the moment, on

repeated occasions, similar to a diary method.19 Although

ESM was initially conceptualized decades ago, the wide-

spread use of mobile phones has made the method more

accessible.20 ESM has several applications within the mental

health research field including improving the understanding

of specific symptoms, capturing emotional variability,
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identifying internal and situational determinants, uncovering

person–environment interactions, examining real-world

social interactions, and evaluating treatments and

interventions.

Many methodological questions need to be answered for

evaluating the quality of mental health data from ESM stud-

ies. Currently, ESM studies employ vastly different design

and implementation features including devices, frequency of

collection, and time interval between data collection points.

This makes it difficult to derive solid methodological rec-

ommendations for its use, especially in general population

samples.21 Moreover, compliance, retention, and missing

data rates seem to vary by respondent characteristics includ-

ing gender and mental health status, leading to sample

imbalances21,22 and loss of precision. For example, the

meta-analysis by Vachon et al.21 found that a range of simple

measures were associated with better compliance and reten-

tion rates (e.g., fixed sampling scheme, higher incentives,

fewer evaluations per day). As technology improves

(e.g., access to physiological measures related to movement

and pulse rate), it will be feasible to link time-stamped self-

report and physiological measures. We encourage the next

generation of psychiatric epidemiologists to explore these

developments which can provide fine-grained data related

to health and well-being.

Another source of data that has started to emerge in men-

tal health research is digital trace data from social media

applications such as Twitter. Sinnenberg and colleagues23

systematically reviewed 137 published articles that have

used Twitter for health-related research between 2010 and

2015 and found that there was a 2-fold increase in such

publications each year. The most commonly studied fields

were public health (22%), infectious disease (20%), beha-

vioral medicine (18%), and psychiatry (11%). Gamon and

colleagues24 provide an example on how Twitter data have

been used to build a classifier that provides an estimate of the

risk of depression at an individual level. However, funda-

mental methodological questions (e.g., sample representa-

tion, measurement accuracy) remain unanswered since the

data generation process of social media is still largely

unknown.25 Linking multiple data sources such as survey

data and Twitter data could shed light on the data properties

of social media26 providing mental health researchers a reli-

able framework to use when such data are used solely or in

combination with other data sources.

The contribution of mental disorders to the overall burden

of disease has been highlighted by the Global Burden of

Disease studies.27 In 2017, these disorders accounted for

18.0% of the entire global burden of disease.28 However,

there are concerns about how these studies underestimate

the contribution of premature mortality in those with mental

disorders.29 Recently introduced demographic method have

provided innovative ways to capture the association between

particular mental disorders and premature mortalitys.30

Finally, it should be noted that major advances in psy-

chiatric genetics have been made in recent years.31 While

these advances are generally not yet ready for clinical trans-

lation, this will certainly change in the decades ahead.32

From a research perspective, methods designed to combine

genetic and environmental data are advancing rapidly. This

augurs well for innovation in our understanding the risk

architecture of mental disorders. Epidemiology can play an

important role in these developments.

If we are to meet the future challenges of psychiatric

epidemiology (e.g., the impact of COVID-19 on mental

health), we need to continue to improve our measurement

instruments, and we need to strength our capacity to leverage

multiple data sources through different types of linkages.

Linking different sources of data will require us to increase

our collaboration across disciplines, institutions, and indus-

try. The discoveries from epidemiology will be vital to guide

many rapidly evolving fields of health research (e.g., preci-

sion medicine, decision support tools in clinical practice).

The era of relying solely on one source of data might be

coming to an end, as we open the door to a new era of inter-

disciplinary multi-data source collaborations. To be success-

ful in this new era, we need to grow the work force, remain

creative, reach out for new collaborations, blend our meth-

ods, and set traps for discovery.
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