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Administrative databases, often with a national coverage, 
have in many countries proven their value as a data source 
for research in public health, especially in areas where fa-
tal outcomes, such as death by suicide, prevent direct data 
collection. While many countries collect national data on 
vital events, fewer countries maintain a national database 
on health-care provision and socioeconomic information. 
The possibility of linking data from different databases 
for each individual is one of the key components in this 
type of research. In some countries this has been achieved 
through a unique identification (id) number, which has ad-
vantages over linkage based on personal markers, such as 
date of birth and name, as these are less likely to secure a 
complete linkage.

Nordic register data have, in this respect, contributed 
substantially to the knowledge base on suicidal behavior. 
Given that the Nordic experience may be of relevance for 
other entities contemplating similar systems, this editorial 
offers a brief overview of the personal id number and the 
rationale for its use in Nordic countries. The authors iden-
tify some of the main contributions from register-based 
data to suicide research in terms of studies of risk predic-
tors and evaluations of interventions. The strengths and 
limitations of register-based data are presented along with 
an exploration of future venues for research. The experi-
ences gained for a suicide research perspective might be of 
interest to foreign entities who are contemplating to access 
the Nordic registers.

One Number	

The key element in the Nordic registers is the personal iden-
tification (id) number. The personal id number is not a new 
invention; in 1947, the Swedish parliament introduced a 
personal id number for all citizens. This was used as the 
backbone in a computerized Swedish population register 
in 1967 (Ludvigsson, Otterblad-Olausson, Pettersson, & 
Ekbom, 2009). Shortly after, the other Nordic countries fol-
lowed suit and a similar id number and system were imple-
mented in Norway in 1964, in Denmark in 1968, and in Fin-
land in 1969 (Population Register Centre, Finland, 2018; 
Kompetansesenter for IT i helsevesenet, 2010; Nielsen, 
1991). Iceland had already introduced a personal id number 
in 1952 but later opted for a name number that was then re-
placed by a 10-digit number in 1980 (Watson, 2010).

The introduction of personal id numbers meant that 
each citizen was given an id card listing his/her personal id 
number, and all newborns from this date on were assigned 
a number at birth. Persons migrating into the country were 
also given an identifier. Each Nordic country uses a differ-
ent system and travelers between Nordic countries receive 
a different number in each country. Still, some similarities 
exist; the 10–11-digit number includes the person’s birth-
date and a marker for male or female sex. Each id number 
is unique in the sense that no duplicates exist and persons 
leaving the country maintain the same id number upon 
re-entry. Over recent decades, it has become possible to 
have one’s id number changed, for instance, in cases of 
identity theft or for persons who change their sex.

The intention of the id number was to have a better way 
of administering tax payments accompanied by a wish to 
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replace punch cards with the newly available options for 
electronic data processing in the late 1960s. However, 
across the public sector several administrative systems 
quickly began using the identifier, including population, 
housing, hospital, and death registers, and its use has been 
mandatory for contacts with public authorities and ser-
vices since the 1970s. It could be argued that the social 
welfare state with free public health care, numerous social 
transfer payments, and other public services provided an 
ideal setting for population-based registers. Still, at that 
time probably no one realized that this would signify the 
beginning on a new era of public health research. Today, 
the main health-related registers include nationwide data 
on all hospital admissions, prescriptions, clinical labora-
tory tests, and general practitioner visits, which can all be 
linked to high-quality, clinical databases on specific health 
conditions and disorders.

Studies on Suicidal Behavior	

Much of the knowledge base in suicide research has been 
formed by clinical investigations, psychological autopsy 
studies, community-based sample surveys, and regis-
ter-based studies. While clinical databases might provide 
more detailed data on biomarkers and scores from psycho-
logical scales and the psychological autopsy studies gather 
information on traits and symptoms prior to death, repre-
sentativeness and the possibility of data linkage are the 
main advantages of register-based data. Register-based 
studies allow for very long follow-up times and large da-
tabases enable subgroup analyses (Mittendorfer-Rutz, 
Rasmussen, & Wasserman, 2004). Moreover, clinical 
studies on the prognosis after a suicide attempt are chal-
lenged by the often low rate of compliance to treatment 
of this patient group. Here, the registers can contribute 
considerably to the existing knowledge base as studies 
have practically no loss to follow-up (Niederkrotenthaler 
et al., 2014). Although many countries keep national da-
tabases, for instance, of causes of death, these do not al-
ways allow for individual-level linkage to other databases. 
As a consequence, studies using these data might submit 
to ecological fallacy by being based on associations of ag-
gregate data. Interestingly, multilevel analysis has shown 
that while aggregate-level data, such as area measures on 
unemployment rates, are significant predictors of suicide, 
the individual-level characteristics, such as one’s unem-
ployment, carry a stronger association (Agerbo, Sterne, & 
Gunnell, 2006). 

Clinical interviews and surveys enable asking for rel-
evant background details and instant information, such 
as exposure to suicidal behavior in one’s social network 

(e.g., suicide by family members or friends). While these 
options are not available in register-based data, impressive 
multigenerational studies compensate for this by not be-
ing subject to informer bias (Niederkrotenthaler, Floderus, 
Alexanderson, Rasmussen, & Mittendorfer-Rutz, 2012). 
Linkage with the multigeneration register and detailed 
data for a large study population also offers the possibili-
ty for bereavement studies using intraindividual designs 
(Mogensen, Möller, Hultin, & Mittendorfer-Rutz, 2016). 
These study designs inherently control for all time-stable 
confounding factors and thereby limit the risk of unmeas-
ured residual confounding. 

Other interesting opportunities arise from linking clin-
ical data, including data from randomized controlled tri-
als (RCTs), to register-based data. This way, reporting bias 
may also be addressed. For instance, a recent study found 
a substantial bidirectional divergence between self-re-
ported and hospital records of deliberate self-harm (Mort-
horst, Krogh, Erlangsen, Alberdi, & Nordentoft, 2012). 
Advanced analytical methods based on register data can 
be used here to model repeated suicide attempts (Mitten-
dorfer-Rutz, Alexanderson, Westerlund, & Lange, 2014).  

Risk Predictor Studies	

Register-based studies have quantified risks of suicidal 
behavior related to mental disorders and its association 
with many disorders, including schizophrenia, psychosis, 
affective (including bipolar) disorders, personality (includ-
ing borderline) disorders, anxiety disorders, alcohol and 
substance misuse, attention deficit hyperactivity disorder 
(ADHD), autism spectrum disorders, and dementia, (Er-
langsen, Zarit, & Conwell, 2008; Ljung, Chen, Lichten-
stein, & Larsson, 2014; Mortensen, Agerbo, Qin, & West-
ergaard-Nielsen, 2000; Qin, 2011; Qin & Nordentoft, 
2005). Importantly, findings from register-based studies 
have demonstrated elevated risks at the time of admission 
and discharge from a psychiatric hospital, hence pointing 
out the need for intervention. Also, exposure to mental 
disorders or suicide in relatives has been confirmed as a 
predictor of suicidal behavior in population-based regis-
ter studies (Christiansen, Larsen, Agerbo, Bilenberg, & 
Stenager, 2013; Mittendorfer-Rutz, Rasmussen, & Was-
serman, 2008; Qin, Agerbo, & Mortensen, 2003). Popu-
lation-wide data have also shown that the absolute risk of 
suicide among people with schizophrenia, for instance, 
varied between 6.6 (95% CI = 5.9–7.3) for men and 4.9 
(95% CI = 4.0–6.0) for women (Nordentoft, Mortensen, 
& Pedersen, 2011). 

Various social and economic characteristics have been 
associated with higher risks of suicide behavior for peo-
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ple who: are not married or in a de facto relationship, re-
ceive disability pension, are retired, live in urban areas, are 
changing residence, have an immigrant background, do 
not have children, and are exposed to the death of signif-
icant others (Burrell, Mehlum, & Qin, 2017; Jonsson, Al-
exanderson, Kjeldgård, Westerlund, & Mittendorfer-Rutz, 
2013; Mogensen et al., 2016; Puzo, Mehlum, & Qin, 2017; 
Qin, 2005; Qin et al., 2003). Inventive linkage between 
registers, furthermore, has allowed for the examination 
of rarely studied associations, such as the relationship be-
tween death by suicide and area-level recordings of air pol-
len (slightly elevated levels of pollen: RR = 1.07, 95% CI = 
1.01–1.13) and silicone breast implants (SMR = 2.9, 95% 
CI = 1.6–4.8; Koot, Peeters, Granath, Grobbee, & Nyren, 
2003; Qin, Waltoft, Mortensen, & Postolache, 2013).

Intervention Studies	

In principle, new treatment regimens, both pharmacologi-
cal and psychosocial therapies, can be evaluated using reg-
ister-based data. For instance, a recent study has shown 
that temazepam and zopiclone/zolpidem from the group 
of benzodiazepines and hypnotics were considerably more 
toxic than diazepam (Geulayov et al., 2018). This might 
be of relevance for policy-makers planning interventions 
to limit the availability of means for suicide, that is, by re-
stricting access to highly toxic drugs. However, the avail-
ability of long-term follow-up data also means that one 
may study effects on outcomes not usually addressed in 
clinical interventions, such as death by suicide. By linkage 
between clinical and register data, it was feasible to gen-
erate sufficiently large follow-up material on recipients of 
the psychosocial therapy provided, for instance, in Danish 
suicide prevention clinics with statistical strength to assess 
death by suicide (Erlangsen et al., 2014).

Nordic Linkage	

There are seemingly few boundaries to possible areas and 
study designs using register-based data. Theoretically, it 
would even be possible to obtain an individual-level da-
tabase on 26+ million inhabitants by merging data across 
the Nordic countries. The relatively comparable social wel-
fare systems of the Nordic countries would even support 
coherence in patterns across national borders. In practical 
terms, however, it seems less likely that this can happen 
because data regulations in some countries prevent indi-
vidual-level data being stored physically outside the coun-
try. Although a loosening of regulations has taken place 

over the past few decades, it might take some time before 
this is feasible. 

Still, researchers have not been restricted by these meas-
ures. Given that aggregate results from data analyses may 
be taken out of the country, studies have used this opportu-
nity to combine Danish, Finish, and Swedish register data; 
for instance, with respect to assessing risks of suicide after 
bereavement and among persons in same-sex marriages 
(Erlangsen et al., 2018; Guldin et al., 2015). In some in-
stances, it is feasible to obtain aggregate data sets on num-
ber of events, such as suicide, and time of exposure as well 
as person-years, broken down by relevant covariates. Such 
data sets may be considered as anonymous in aggregate, 
thus making it possible to share these across borders with 
respect to conducting joint regression analysis for several 
countries.

Safety Considerations	

Needless to say, sensitive data of this type are guarded by 
heavy security restrictions. All Nordic countries, therefore, 
have sound legislations and regulations for the utilization 
of personal data and privacy safeguarding. In order to ob-
tain access to data, both projects and researchers have to 
be approved by national data protection agencies, ethical 
review boards, and in some cases by the respective data 
providers or owners. Typically, researchers access data 
extracts through secured Internet portals while data are 
physically stored on a server in protected locations, such 
as national statistical offices or approved research insti-
tutes. It is, furthermore, a requirement that the personal 
id number is replaced by an anonymous linkage number 
before data are delivered to specific projects. After legal 
review, the data are only made available for researchers 
who meet the criteria for access to these types of sensitive 
data. These procedures follow the national Ethical Review 
Acts, the Personal Data Acts, and the Administrative Pro-
cedure Acts. As data are derived from different registers, 
no personal contact with the individuals is established. Re-
sults are presented on a group level without any possibility 
of backward identification. The research groups working 
with register data also apply high standards of data safety. 

Strengths and Limitations	

Strengths of register-based studies are manifold. These 
include the nationwide coverage that ensures full repre-
sentativeness. In general, data validity is evaluated favora-
bly. This is supported by an administrative system where 
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errors are corrected on a continuous and retrospective ba-
sis. Also, having a study population of several millions is 
beneficial in terms of statistical power when studying rel-
atively rare events, such as death by suicide and deliberate 
self-harm. Precision in estimates of prevalence and risk is 
improved by uniformly collected measures and individu-
al-level data. Furthermore, the longitudinal nature of data 
and having dates on events allow for not only inclusion of 
time-varying covariates but also time-to-event analysis.

Not everything is marvelous about register-based data; 
firstly, an obstacle is the lack of information from general 
practitioners, for example, there is no national coverage 
in Sweden. Also, in most Nordic countries, electronic re-
cordings of diagnoses given in the general practitioner’s 
office are not available, although this is likely to change in 
the near future. Next, only persons who actively seek treat-
ment are captured by hospital or medical prescription re-
cords. In other words, those who are not diagnosed are not 
included in the exposure groups, implying that the actual 
at-risk population is underestimated. This is likely to be a 
prevalent problem with respect to mental disorders and 
could potentially introduce selection bias to risk estimates. 
Also, the validity of diagnoses depends on clinical rigor 
and assessment tools, which might have improved over 
time. It is often praised as an advantage that exact dates 
are available in the registers; however, those dates are typ-
ically the date of diagnosis and not the onset of disorders.

Access From Abroad and Lessons 
Learned	

Foreign researchers can, in principle, obtain access to 
register-based data, depending on national regulations. 
In most cases, the easiest way of gaining access would be 
through collaborations with research institutions in the re-
spective countries. 

While data in some countries have to remain stored 
physically within the borders of the country, the exact 
regulations vary from one country to another. One of the 
most important lessons learned from the Nordic register 
research is the importance of regulated access to and safe 
storage of data in order to minimize risk of misuse. 

Future Avenues	

A lot of ingenuity has gone into examining statistical as-
sociations using register-based data and this will certainly 
continue in coming decades. While international studies 

have begun to employ machine-learning algorithms and 
big data, these avenues have yet to be explored in a Nordic 
setting; it will be interesting to see what data linkage can 
contribute in this respect. Genetic data have been gath-
ered, also on a population-based level, in several of the 
Nordic countries. In the Danish iPSYCH project, genetic 
chips have been coded for a population-based sample as 
well as for all individuals who have been diagnosed with 
severe mental disorders, allowing for comprehensive stud-
ies of genetic predictors and later epigenetics (Pedersen 
et al., 2018). Other avenues might lie in the possibility of 
linkage to yet relatively unexplored registers, such as hos-
pital laboratory tests or electronic patient journals, includ-
ing analyses of free text fields.

Concluding Remarks	

Nordic registers have contributed substantially to the ex-
isting knowledge on high risk-groups with respect to sui-
cidal behavior. It is likely that similar venues might be fur-
ther explored in other countries; even linkage of relatively 
few registries might generate a more complete and less 
biased database than what can be secured through other 
data sources. The boundaries for register-based research 
are set by the necessary data protection laws. However, it 
seems that there are no limits in sight for research options 
using register-based data to address studies regarding the 
etiology and prevention of suicidal behavior.
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