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Context: Suicides are prone to misclassification during

Design: Cross-national analysis.

Results: Cross-sectionally, a 1% difference in autopsy
rates among nations was associated with a suicide rate
difference of 0.49 per 100 000 population. Longitudinally, a 1% decrease in the autopsy rate aligned with a
decrease of 0.42 per 100 000 population in the suicide
rate. These cross-sectional and longitudinal associations were robust after adjustment for unemployment,
degree of urbanization, and prevalence of undetermined or ill-defined deaths. Associations strengthened
when analyses were confined to 19 European Union member countries.

Setting: Thirty-five countries.

Conclusion: Autopsy rates may spatially and tempo-

death ascertainment procedures. This problem has generated frequent criticism of the validity of suicide mortality statistics.
Objective: To employ an external measure of the valid-

ity of cause-of-death statistics (ie, national autopsy rates)
and to examine potential misclassification of suicide across
countries from Europe to Central and Northern Asia.

Participants: Aggregated mortality data.
Main Outcome Measures: Data from 35 countries during the period from 1979 to 2007 were used to analyze
the association of suicide rates with autopsy rates and death
rates of undetermined and ill-defined causes, respectively. Analyses were cross-sectional and longitudinal.

R
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rally affect the validity of suicide mortality statistics. Caution should be exercised in comparing international suicide rates and evaluating interventions that target suicide
rate reduction.
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ESEARCHERS HAVE SOUGHT

to explain the variation in
national suicide rates since
the 19th century.1 Epidemiologic studies of suicide
and evaluations of prevention programs are
based on official statistics. Although there
is consensus that suicide determinants are
complex, national suicide rates may be
variably influenced by death certification
and registration procedures as well as by
substantive factors.2 Comprehensive crossnational comparisons of suicide rates suggest that these rates may also be affected
by differential suicide misclassification.3
Suicide deaths are generally perceived
as underreported or prone to misclassification during cause-of-death ascertainment procedures. In the International Classification of Diseases, Ninth Revision (ICD-9)
and the International Statistical Classification of Diseases, 10th Revision (ICD-10), the
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major external causes of morbidity and
mortality are coded as assault, accident, intentional self-harm (suicide), or undetermined intent. Studies that questioned the
validity of suicide statistics, based on the
classic hypothesis that suicides are hidden within the undetermined intent category, suggest that suicide rates may be underestimated by 10% to 22%. 4-7 This
potential for suicide misclassification is associated with variable ascertainment procedures among countries.7 However, several cross-national studies conflict as to
whether the magnitude of the rate for injury deaths of undetermined intent in a
country can invalidate its suicide statistics and, hence, whether variation in this
measure may also compromise international suicide rate comparisons.8-12
There is copious but conflicting evidence that suicides are hidden within injury deaths of undetermined intent. How-
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ever, a deficiency of studies examining this association
lies in their assumption that suicide misclassification is
confined mainly to this undetermined category. It would
be more appropriate if such investigations also incorporated deaths from ill-defined and unknown causes and
unintentional injury, including poisoning.3,13-16 However, theoretically, all illness and disease categories can
obscure suicides.17 Methodologically, the true extent of
suicide misclassification cannot be determined by comparing mutually exclusive cause-of-death categories. A
more appropriate evaluation of potential misclassification should use an external validation criterion.
Validity of suicide and other cause-of-death statistics
is based on the quality of death certificates. In equivocal
cases, death certificate data are supplemented by autopsy results and evidence of comorbidity.12-14 Thus, autopsies improve accuracy of causes of death.18 They have
revealed substantial inaccuracies in international death
certificates, with error rates ranging between 20% and
30%.17,19 Assuming that suicide is underreported, we expected a positive correlation between national autopsy
rate and national suicide rate.
Given the grossly decreased autopsy rate in many countries,20,21 coupled with an assumption that autopsies ensure the quality of official statistics on all causes of death,
evidence that misclassification of suicide is linked to variable performance of autopsies could have implications
that transcend suicide investigation, analysis, and prevention. One implication should be the need for countries to improve the validity of their mortality statistics
by reversing any downward trajectory in their autopsy
rate, and another implication is that national funding priorities for research and prevention should reflect the relative and absolute magnitude of the true causes of death.
In our European-Asian study, we first evaluated the
classic suicide misclassification hypothesis. We used all
available data from each country to examine whether the
rate of undetermined deaths may predict cross-national
differences in suicide rates. We operationalized the undetermined category to comprise deaths classified under injury of undetermined intent, and then we expanded it to include deaths classified under ill-defined
and unknown causes. Second, in evaluating a new misclassification hypothesis, we used the autopsy rate as an
external validation criterion to predict cross-national variation in suicide rates. We analyzed 3 decades separately
to assess consistency between the classic and new misclassification hypotheses, based on the undetermined
death rate and the autopsy rate, respectively. Third, to
evaluate temporal changes, we modeled the association
between the autopsy rate and the suicide rate longitudinally. In this multivariate analysis, we adjusted for the
rate of undetermined deaths, the unemployment rate, and
the degree of urbanization. To test for model robustness, we repeated the analysis on a smaller sample confined to 19 European Union (EU) countries.
METHODS
Cause-specific mortality rate per 100 000 population, autopsy
rate per 100 deaths, unemployment rate as percentage of total

labor force, and percentage of population living in urban areas
(ie, degree of urbanization) were obtained from the World Health
Organization European Health for All Database (http://www
.euro.who.int/hfadb). Retrieved data sets for the main covariate (ie, autopsy rate) were available for 35 countries from Europe and Central and Northern Asia. The official rates forwarded
to the World Health Organization do not distinguish the respective proportions of autopsies that are clinical and forensic. These proportions might vary, both between and within
countries, depending on national legislation and societal attitudes toward death ascertainment procedures.21 Reliable suicide mortality data from Turkey are not available and, therefore, not forwarded to the World Health Organization. For
comparative purposes, the Turkish suicide rate estimate in our
Figure was derived from the medical literature22 and was not
included in statistical analyses.
Categories of mortality included suicide (ICD-9 codes E950E959 or ICD-10 codes X60-X84), undetermined injury intent
(ICD-9 codes E980-E989 or ICD-10 codes Y10-Y34), and symptoms, signs, ill-defined conditions, and unknown causes (ICD-9
codes E780-E799 or ICD-10 codes R00-R53 and R55-R99). No
ethics approval was necessary because only aggregated nationallevel data were used.
The cross-sectional analyses of associations of suicide rates
with undetermined death rates, ill-defined death rates, and autopsy rates were based on available annualized data for the 3
decades constituting our observation period (ie, 1979-2007).
We used the Spearman rank correlation coefficient () to measure respective associations in each bivariate cross-sectional
analysis. Multiple linear regression analyses were conducted
to estimate the association between the autopsy rate and the
suicide rate for the most recent decade under review (ie, 19982007). These analyses adjusted for the undetermined death rate,
based on the preceding bivariate results, and also the unemployment rate and the degree of urbanization. We conducted
sensitivity analyses to factor in the effect of national outliers,
as appropriate.
We applied generalized estimating equation regression models to test the longitudinal association of the suicide rate with
the autopsy rate, the undetermined death rate, the ill-defined
death rate, the degree of urbanization, and the unemployment
rate.23,24 Generalized estimating equation regression handles both
correlated (eg, longitudinal) data and missing data and is appropriate for examining average population effects of factors
and covariates. To account for missing data and to obtain robust effect estimates, values of dependent and independent variables were averaged over each successive 5-year period from
1979 to 2007. The effects of observation period were considered as nuisance factors. Because suicide rates are nonnegative and known to be positively skewed (ie, cluster toward lower
rates), the dependent variable was assumed to follow a gamma
distribution. Specification of the correlation matrix of successive observation periods was based on the evaluation of the quasilikelihood independence model criterion of the different models tested. Standard errors and confidence intervals of parameters
were calculated with robust variance estimation techniques. SPSS
version 17 (SPSS Inc, Chicago, Illinois) was used for the bivariate and multivariate analyses and for generating graphic output and other statistics.
Both the cross-sectional and longitudinal analyses were conducted using all available countries with appropriate data, which
we designated as model 1. To test the robustness of this model,
we also used model 2, which was based on the subset of 19 EU
countries (including Switzerland and Norway as EU-associated countries). Our underlying assumption was that the EU
sample reflects more homogenous cause-of-death ascertainment procedures than does the parent sample.
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Figure. Mean undetermined death rates, suicide rates, and autopsy rates from 35 countries during the period from 1979 to 2007. The official rates forwarded to
the World Health Organization do not distinguish the respective proportions of autopsies that are clinical and forensic. These proportions might vary, both
between and within countries, depending on national legislation and societal attitudes toward death ascertainment procedures.21 Reliable suicide mortality data
from Turkey are not available and, therefore, not forwarded to the World Health Organization. For comparative purposes, the Turkish suicide rate estimate was
derived from the medical literature22 and was not included in statistical analyses.

RESULTS

CROSS-SECTIONAL ANALYSIS
Classic Suicide Misclassification Hypothesis
The suicide rate and the undetermined death rate showed
no correlation for the first 2 decades under review (ie,
1979-1987 and 1988-1997) but were positively correlated for the last decade (ie, 1998-2007) (Table 1). The
suicide rate and the ill-defined death rate were negatively associated for the first decade, a result not replicated for the 2 ensuing decades. When the bivariate analyses were confined to the EU countries, only 1 significant
correlation emerged. It was between the suicide rate and
the ill-defined death rate and pertained to the first decade only.
New Suicide Misclassification Hypothesis
The suicide rate and the autopsy rate correlated highly
and positively across all 3 decades for the larger sample
of countries, a finding that was affirmed in the EU sample
(Table 1). For the most recent decade (1998-2007), the
positive association between the autopsy rate and the suicide rate was significant in a bivariate linear regression
analysis (R2 =0.44; ␤ = 0.66; t = 4.95; P⬍ .001; n=33). It
remained significant in a multiple regression analysis, in
which there was adjustment for the undetermined death
rate, the unemployment rate, and the degree of urbanization (Table 2). This finding manifested for both models. The autopsy rate parameters remained significant as
a result of eliminating Lithuania, as an outlier, from the
multivariate analysis for model 1 (R2 = 0.45; ␤ = 0.45;

t=2.66; P=.014; n=30) and model 2 (R2 =0.66; ␤=0.704;
t =3.96; P =.002; n=18). The results persisted following
elimination of outliers Armenia and Belarus, as well as
Lithuania, from model 1 (R2 = 0.74; ␤ = 0.79; t = 6.09;
P ⬍ .001; n=28).
Longitudinal Analysis
Expressed as percentages, cross-national suicide rate
changes and autopsy rate differences between the last 2
decades under review are presented in the eTable (http:
//www.archgenpsychiatry.com). The rank-order correlation coefficient summarizing changes in suicide rates
and autopsy rate differences was =0.39 (P=.03; n=31),
indicating that the largest decreases in suicide rates characterized those countries that registered the largest decreases in their autopsy rates. The effect of autopsy rate
changes was modeled by a generalized estimating equation regression model for the entire observation period
(ie, 1979-2007). Compared with an independence model
(assuming observation periods to be uncorrelated) and
a first-order autoregressive model (assuming observation periods to be serially correlated with decreasing magnitude), a compound symmetric structure of the correlation matrix (assuming equal correlations between all
observation periods) yielded the best model fit. In the
full model (model 1; n=35), observation periods were
highly correlated (r = 0.81). Observation period, autopsy rate, and urbanization all emerged as significant
factors and covariates.
In model 1, the autopsy rate showed a strong association with the suicide rate. Across all 35 countries comprising our larger sample, a 1% increase in the autopsy
rate equated to an increase of 0.42 suicides per 100 000
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Table 1. Cross-sectional Associations of Suicide Rates With Respective Autopsy Rates and Undetermined and Ill-Defined
Death Rates, by Decade

Suicide Rate per Observation Period

Undetermined
Death Rate

Ill-Defined
Death Rate

0.682 a
.003
17

−0.313
.24
16

−0.515 a
.004
29

0.722 a
ⱕ.001
33

0.043
.81
33

0.037
.84
34

0.682 a
ⱕ.001
33

0.346 a
.045
34

−0.001
.99
35

0.699 a
.011
12

−0.280
.35
13

−0.657 a
.006
15

0.835 a
ⱕ.001
18

0.288
.23
19

−0.040
.87
19

0.771 a
ⱕ.001
19

0.415
.07
20

−0.223
.34
20

Autopsy Rate
EU and Non-EU Countries

1979-1987

P value
Countries with available data, No.
1988-1997

P value
Countries with available data, No.
1998-2007

P value
Countries with available data, No.

EU Countries
1979-1987

P value
Countries with available data, No.
1988-1997

P value
Countries with available data, No.
1998-2007

P value
Countries with available data, No.

Abbreviations: EU, European Union; , Spearman rank correlation coefficient.
a Statistically significant at P ⬍.05.

Table 2. Cross-sectional Multiple Regression Analysis of Autopsy Rates and Suicide Rates by Model for 1998-2007 a
␤

Variable

t

P Value

R2

Model 1
31 EU and non-EU countries b
Constant
Autopsy rate
Undetermined death rate
Unemployment rate, %
Urban population, %

0.49 c
0.36 c
0.14
0.11

−0.21
3.02
2.13
0.94
0.71

.83
.006
.04
.36
.48

0.48

−0.21
3.81
1.97
0.60
0.38

.83
.002
.07
.56
.71

0.71

Model 2
19 EU countries
Constant
Autopsy rate
Undetermined death rate
Unemployment rate, %
Urban population rate, %

0.62 c
0.33
0.11
0.06

Abbreviation: EU, European Union.
a Suicide rate is a dependent variable.
b Only 31 countries were available for this analysis based on accessible data (eTable).
c Statistically significant at P ⬍.05.

population. Urbanization had a nominally significant, albeit weak effect on suicide rates, whereas undetermined
death rates showed no significant effect on suicide rates.
Tests of effects in the generalized estimating equation regression analysis are provided in Table 3. These results persisted through the application of model 2. Autopsy rates still exerted the strongest effect on suicide rates,

with a 1% increase being accompanied by an increase of
0.45 suicides per 100 000 population. Undetermined death
rates did not significantly affect suicide rates.
Finally, we conducted a sensitivity analysis using the
leave-one-out cross-validation method. The ␤ coefficient for the autopsy rate ranged between 0.38 and 0.48
for the complete country sample, and between 0.43 and
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Table 3. Longitudinal Generalized Estimating Equation Analysis of Covariate Effects on Suicide Rates
Effect Tests
Wald 

Variable

2

df

P Value

␤ (95% CI)

1
5
1
1
1
1

.64
.042
⬍.001
.19
.024
.14

0.42 b (0.26-0.58)
0.29 (−0.14 to 0.72)
0.07 b (0.01-0.13)
0.11 (−0.04 to 0.26)

1
5
1
1
1
1

.24
.16
⬍.001
.54
.99
.40

0.45 b (0.21-0.68)
0.24 (−0.52 to 0.99)
0.00 (−0.08 to 0.08)
0.13 (−0.17 to 0.41)

Model 1
35 EU and non-EU countries
Intercept
Observation period a
Autopsy rate
Undetermined death rate
Urban population, %
Unemployment rate, %

0.23
11.55
25.94
1.74
5.11
2.23
Model 2

19 EU countries
Intercept
Observation period a
Autopsy rate
Undetermined death rate
Urban population, %
Unemployment rate, %

1.36
8.02
14.1
0.38
0.00
0.71

Abbreviations: CI, confidence interval; EU, European Union.
a Five-year observation periods from 1979 to 2007.
b Statistically significant at P ⬍ .05.

0.54 for the EU sample. No major changes in estimates
emerged from sensitivity analyses in which (1) illdefined death rates were entered as an additional covariate and (2) undetermined and ill-defined death rates were
combined (data not shown).
COMMENT

Our study presents evidence that variable death ascertainment procedures may affect the magnitude of suicide rates. The classic but controversial suicide misclassification hypothesis, which allows for possible
suicides being mainly hidden within injury deaths of
undetermined intent, does not consistently explain
cross-national variation in suicide rates, even when also
incorporating mortality classified under symptoms,
signs, ill-defined conditions, and unknown causes. By
contrast, the national autopsy rate, which we proposed
as an external and more appropriate criterion of validity, emerged as a major predictor of the suicide rate in
both cross-sectional and longitudinal analyses.
Whereas injury of undetermined intent appears as the
cause-of-death category most susceptible to obscuring suicides,14,25 some classic studies suggested that any such
misclassification would not adversely affect the validity
of international comparisons of suicide rates.8,11 Other
mortality categories highly prone to obscuring suicides
are unintentional poisoning26,27 and symptoms, signs, illdefined conditions, and unknown causes.13-15 A study of
15 EU countries concluded that, although misclassification of suicide under injury of undetermined intent could
be a contributor, it fails to explain spatial and temporal
variation in suicide rates.10 Another time-trend analysis
of 4 Nordic countries produced similar conclusions but
factored in autopsy rates in evaluating the misclassification hypothesis.16 A decreasing suicide rate coincided with
a decreasing autopsy rate across these countries.

Historically, some researchers have argued that the magnitude of reported suicide rates is an artifact of type and
interpretation of different social, medical, and legal rules
as well as a product of the efforts and resources devoted
to ascertain, count, and report defined suicide cases.28,29
Indeed, reported suicide rates may be perceived as socially constructed because they stem from operationalized definitions of suicide. In-depth analyses of the quality of suicide data are rare, even though most suicidologists
concede the propensity for suicides to be underreported.
Allowing that heterogeneous death certification and
registration procedures influence national suicide rates,2
we believe that autopsy rates could affect suicide registration by affecting the validity of overall cause-of-death
statistics. Based on death certificates alone, diagnoses have
a positive predictive value ranging between 25% and
90%.19 Hence, increasing the autopsy rate may reduce suicide misclassification.
CLASSIC SUICIDE
MISCLASSIFICATION HYPOTHESIS
The classic suicide misclassification hypothesis evolved
in the early 1970s and was based on the assumption that
suicides are hidden in nonspecific cause-of-death categories, mainly injury of undetermined intent. Accordingly, suicide rates could be negatively associated with
death rates of undetermined intent,14,25 but our crossnational analysis of 3 decades of mortality data only revealed a positive association between suicide rates and
undetermined death rates. Because some research suggested that suicides may also be hidden within other nonspecific death categories, we expanded the scope of the
classic hypothesis to include ill-defined and unknown
causes. However, the association between the suicide rate
and the death rate for the larger indeterminate category
was significant only for the first decade. Thus, neither
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the classic hypothesis nor its expanded version consistently accounted for spatial and temporal variation in national suicide rates.
NEW SUICIDE MISCLASSIFICATION
HYPOTHESIS
Under the assumption that autopsies improve diagnostic accuracy of causes of death,3,17-19 we adapted a hypothesis from Reseland et al16 that autopsy rates predict
cross-national variation in suicide rates. We found a consistently strong positive cross-sectional correlation between autopsy rates and suicide rates for all 3 decades
represented in our observation periods. Countries with
high autopsy rates registered high suicide rates. Hungary, Austria, and 4 Baltic Sea countries (Estonia, Latvia, Lithuania, and Finland) are traditionally known as
the countries with the highest suicide rates in Europe.
Although some evaluations of the Finno-Ugrian suicide
hypothesis propose a genetic link for the explanation of
this geographic suicide cluster,30 these countries also exhibit the highest autopsy rates. Our cross-sectional estimates showed that a 1% difference between national autopsy rates was associated with a suicide rate difference
of 0.49 per 100 000 population. This estimate rose to 0.62
when we confined the analysis to our smaller EU sample.
CHANGING AUTOPSY AND SUICIDE RATES
Countries registering the largest reductions in the autopsy rate between the last 2 decades of our study showed
the largest reduction in suicide rate. This finding indicates a dose-response relationship. Ecological studies from
several countries have explored the reasons for the decreases in official national suicide rates. Although a number of studies suggested that the decreases corresponded
to increased antidepressant sales, the findings have been
inconsistent.31-40 Accordingly, autopsy rates have recently entered as a potential confounder into the spirited
debate on whether increased use of antidepressants is driving the observed reduction of suicide rates in many countries across the globe.41 Denmark, for example, experienced increased use of antidepressants and a concurrent
decrease in suicide rates. However, a population-based linkage study42 found that Danish patients receiving antidepressant treatment accounted for no more than 10% of this
rate change. Of particular note, our study showed that Denmark recorded not only the largest decrease in the suicide rate but a strong reduction in its autopsy rate.
IMPLICATIONS FOR VITAL STATISTICS
AND EPIDEMIOLOGY
More consistently than findings from most previous studies, our results seriously question the reliability and validity of national suicide statistics. First, countries with low
autopsy rates may report far less than optimal suicide statistics, and these low rates may even compromise the quality of their cause-of-death statistics more generally. Second, our research highlights a need for revision of many
studies examining the temporal effect of external factors
on suicide rates. Concurrent decreases in autopsy rates sug-

gest that observed decreases in suicide rates are partially
artifactual. This possibility had already surfaced in an investigation of declining Nordic suicide rates.16 We acknowledge, however, that trends in suicide rates could be
etiologically complex. Impetus for the decrease in autopsy rates may have emanated from changing attitudes
among physicians, medical students, and relatives of suicide victims toward autopsies, which in turn could have
affected the allocation of funding.20,21,43-49 At a higher level
of abstraction, an ever-increasing demand for costeffectiveness in the health system may have decreased autopsy rates and diverted available funds to other priorities, such as improvement of mental health services. Hence,
decreasing suicide rates may be a joint product of artifactual factors that increase misclassification and substantive factors that improve mental health treatment. Yet, our
analyses show that autopsy rates are associated with both
the magnitude and the direction of suicide rates. For this
reason, caution should be exercised in evaluating interventions by means of temporal and spatial analyses of the
variation in suicide rates. Such research may overstate the
effectiveness of these interventions.
In sum, a host of factors likely coalesce to increase the
probability that suicide case ascertainment is more deficient when autopsy rates are low rather than high. Although it is well known that official suicide rates have
been decreasing in many European countries since the
mid-1980s,50 our research suggests that these decreases
harbor a sizable artifactual component that warrants indepth investigation.
The ecologic nature of our study precludes causal inference from the association between national autopsy rate
and national suicide rate. A topic for future research, this
association may also derive from other aspects of causeof-death ascertainment not considered here, although the
autopsy rate may still serve as a strong indirect indicator
of the quality of suicide ascertainment procedures in a given
country. Variable within-national and international causeof-death ascertainment procedures, which involve follow-up inquiries to the certifier to help resolve doubt or
inconsistency, may differentially influence the validity of
suicide and other cause-of-death statistics.51,52 For example, continuous updating and revision of suicide statistics, as well as standardization of case ascertainment procedures, have been recently claimed for Australia and the
EU.53-55 Another limitation for our study is that autopsies vary in their legal basis. For example, some Anglophone jurisdictions distinguish forensic autopsies authorized by a legal officer and clinical autopsies to which
next of kin have consented. Elsewhere, legal and administrative schemes may provide a different basis for autopsies, affecting both how they are conducted and how
suicide data are generated. Moreover, our source at the
World Health Organization does not clarify whether autopsy data are forensic, clinical, or both, nor does it include autopsies performed with entirely different legal
underpinnings. Utilization of autopsies by type may follow different chronologies.56
Very likely, both the data and the method of calculating the autopsy rate vary widely cross-nationally. Reported decreases in overall autopsy rates may actually reflect changes in forensic or clinical autopsies, or both,
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or neither. In some countries, forensic autopsies may be
increasing while clinical autopsies are decreasing. In Anglophone jurisdictions, suicides and deaths that may be
suicides (ie, unintentional injury deaths, homicides, and
deaths from unknown causes) are almost always included in the forensic autopsy group. However, unclear
from our data are whether suicides should universally
be assumed to be among the deaths subjected to a declining autopsy rate. Differences in the type of system of
legal death investigation (eg, whether there is a generic
criminal investigation, whether a medical examiner performs the autopsy, or whether a coroner-based system
is used57,58) as well as qualitative variation within shared
systems may variably affect autopsy performance, autopsy rates, and thus suicide case ascertainment crossnationally. Similarly, countries might have differentially substituted minimally invasive or “partial” autopsies
for traditional autopsies and, hence, contributed to the
rate decrease and also confounded observed associations between autopsy rates and suicide rates.21 Yet another study limitation is that we were unable to account
for variable national legal regulations and prohibitions
on suicide that might influence whether coroners and
medical examiners deliberately misclassify some suicides in order to protect families and other survivors.
The database used in our study is the most comprehensive source of mortality statistics and autopsy rates
available. However, some populous European countries, such as France, Germany, Poland, Italy, Spain, and
Great Britain, were excluded from our study because of
the absence of requisite autopsy data. Also a limiting factor is the existence of other unresolved alternative explanations for the observed variation in international suicide rates. Most notably, justifying a genetic explanation,
migrant studies show that suicide risk for immigrants correlates with that for their countries of origin.59 Unclear,
however, is whether immigrants and local citizens share
the same autopsy rate and death ascertainment procedures because ethnicity, socioeconomic status, and citizenship may affect suicide misclassification.60 Definitely, to maintain the quality and validity of suicide
statistics in particular and vital statistics in general, further investigations and data quality monitoring are
strongly recommended.
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