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 A TEST OF DURKHEIM'S THEORY OF SUICIDE-
 WITHOUT COMMITTING THE "ECOLOGICAL FALLACY"*

 Frans van Poppel Lincoln H. Day
 Netherlands Interdisciplinary Washington, D. C.

 Demographic Institute

 The data adduced by Durkheim in support of the association between reli-

 gion and suicide have seldom been subjected to scrutiny; when they have
 been so examined, the scrutiny has been based, of necessity, on data subject

 to the "ecological fallacy." Data for the Netherlands, roughly contempora-

 neous with Durkheim's, that have recently come to light allow us to test the

 statistical support for Durkheim's theory about religion and suicide without

 risk of committing this "fallacy." We find the Catholic-Protestant differential

 in suicide rates to be explicable entirely in terms of the practice of catego-

 rizing as "sudden deaths" or "deaths from ill-defined or unspecified cause"

 a large proportion of deaths among Catholics which would have been cat-

 egorized as suicides had they occurred among Protestants. This finding

 raises doubts not only about Durkheim's theory but also about other causal

 theories concerning suicide that rely on a sociological rather than a psycho-

 logical (or even idiosyncratic) explanation.

 A almost a century has passed since the
 publication of Durkheim's ([1897]

 1951) Suicide. Although his is not the first

 sociological analysis of suicide-that honor
 probably belongs to the work of Masaryk
 ([1881] 1970)-the analytical rigor and theo-
 retical underpinning of Suicide have made it

 the most influential of works (e.g., see
 Merton 1967). Even today, it is the custom-
 ary starting point for both the sociological
 and the epidemiological analysis of suicide.

 Most of the considerable scholarly atten-
 tion accorded Suicide has focused on
 Durkheim's discussion of the association be-
 tween religion and suicide, particularly the
 higher suicide rates in Protestant than in
 Catholic populations. Durkheim's analysis of
 this association rests on two assumptions:
 first, that his statistical data contain essen-

 tially no religion-based biases; and second,
 that Protestant and Catholic societies differ
 from one another in ways of causal signifi-
 cance to suicidal behavior. Durkheim paid
 only scant attention to the first assumption:

 * Address correspondence to Frans van Poppel,
 NIDI, P.O. Box 11650, 2502 AR The Hague,
 Netherlands (poppel@nidi.nl).

 His one expression of doubt on this score

 was relegated to a mere footnote (Durkheim
 [1897] 1951:160). About the second assump-

 tion, however, which is the theoretical meat
 of his discussion, he was much more expan-
 sive-and also more creative. Rather than

 accounting for the observed differences be-
 tween Protestant and Catholic suicide rates
 in terms of the theological and dogmatic dif-

 ferences that separate the two denomina-
 tions, Durkheim created an explanation in
 terms of the respective social differences he
 presumed to be indicated by Protestantism
 and Catholicism.

 Suicide has not lacked critics. These have

 confined themselves mostly to the theory and
 method of the study (Selvin 1957-1958,
 1965; Pope 1976; Pope and Danigelis 1981;

 Stark, Doyle, and Rushing 1983), and few
 criticisms have been directed at the statisti-

 cal materials Durkheim adduced in support
 of his argument. Like Durkheim himself, the
 critics of Suicide have been notably accept-
 ing of the data Durkheim used (e.g.,
 Pescosolido and Georgianna 1989).

 Yet no comparison can be reliable if the
 measures employed do not mean essentially
 the same thing for each population under
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 consideration. Nor can any theory-however
 elegant or appealing-be of more than ques-
 tionable validity if formulated in explanation
 of a nonexistent difference. If rates for a par-
 ticular phenomenon in one population are
 based on definitions or recording practices
 that differ from those in another population,
 comparisons will be biased and any claim of
 a difference between the two will be flawed.

 More than three decades ago, Kruijt (1960)

 suggested that the differences in suicide rates
 recorded by religious composition in the
 Netherlands might be explicable largely in

 terms of nothing more arcane than differ-

 ences in recording practices:

 [T]he lowest registration of suicides ... in the

 south of the Netherlands, and perhaps also in
 some Orthodox Protestant areas, may correlate
 with prevailing negative attitudes toward fill-

 ing in "suicide" as a cause of death on the death

 certificate. There is a stronger tendency among
 Roman Catholics to conceal the fact that sui-

 cide was the cause of death than among groups
 that do not judge suicide so harshly or punish
 suicide with religious sanctions. By pretending
 ignorance or even by blatantly telling the fam-
 ily doctor that the death was accidental, the

 relatives try to avoid the scandal of having the
 deceased buried in unconsecrated soil. This is

 an understandable reaction among groups with
 extremely high social control who seem to fear

 the judgment of the priest, neighbors, and ac-
 quaintances even more than they fear the wrath
 of God....

 However, it is suspected that, considering the

 extreme aversion to suicide and its unpleasant
 consequences, it will likely occur more often
 that the principle of "when in doubt, do noth-
 ing" will be followed [by the physician filling
 in the cause of death on the death certificate].
 If the relatives themselves are in doubt whether

 or not the deceased wished to die, making it ei-
 ther suicide or an accident, then it is obvious
 that the actual circumstances are no longer very
 relevant, as there is nothing more to gain but a
 lot to lose! ...

 The family doctor or physician who signs the
 death certificate also plays a definite role....
 In cases where the diagnosis is difficult on
 purely medical grounds, the Roman Catholic
 doctor will be sooner inclined to "turn a blind

 eye," particularly as he is well aware of what
 the diagnosis "suicide" would imply in a Ro-
 man Catholic milieu where the entire family is
 already suffering enough.... (Pp. 43-45)

 A few years later, Douglas (1967, chap.
 12) not only questioned the validity of Durk-
 heim's data on suicide but also maintained
 that whatever the association under consid-
 eration-whether with religion or with some-
 thing else-"contemporary sociologists (es-
 pecially Americans) who have used the offi-
 cial records on suicide [have] rarely . . . ex-
 plicitly considered their value as evidence"
 (1968:377-81), generally assuming instead
 that there are "no . .. consistent biases in the
 data" (Douglas 1968:379). Atkinson (1978)
 made the same point a decade later in a simi-
 larly impressive discussion.

 Day (1987), however, is the only one to
 have acted on this skepticism by addressing
 Durkheim's thesis with data similar to those
 used by Durkheim and relating to the same
 historical period. Like Kruijt (1960) before
 him, Day (1987:452) pointed out that what-
 ever else might be said about the association
 between religion and suicide, certain ele-
 ments of belief-and particularly of prac-
 tice-relative to suicide, specifically in Ca-
 tholicism, are likely to bias official suicide
 rates so severely as to prohibit their reason-
 able use for comparisons between Catholic
 and non-Catholic populations. On the basis
 of an analysis extended to include deaths at-
 tributed not only to suicide but also to acci-
 dents, "sudden death," and "unknown
 causes," in Prussian Regierungsbezirken and
 cities in 1865 to 1910, Swiss cantons and cit-
 ies in 1878 to 1912, and Netherlands prov-
 inces in 1869 to 1871 and 1901 to 1904, Day
 (1987) concluded:

 Whether Catholic societies were at this time
 more "cohesive" than Protestant societies we

 cannot say. Nor can we affirm or deny
 Durkheim's views about the causation of sui-

 cide rates. Given the findings reported here and
 the fact that those who commit suicide are such
 a tiny fraction of any population that is more
 or less normally structured demographically,
 one is certainly tempted to ask whether the
 causes of suicide itself might not lie less in the
 social than in the personal, psychological-
 even idiosyncratic-realm, after all. (Pp. 459-
 60)

 Sociologists apparently have not found ei-
 ther Douglas's (1967, 1968) or Atkinson's
 (1978) counsels particularly persuasive. Nor
 have they strayed far from the Durkheimian
 tradition of accounting for suicide in terms
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 of essentially social factors. Pescosolido and
 Mendelsohn (1986), for example, on the ba-
 sis of an impressively detailed analysis of
 county data for the United States, concluded
 not only that social factors are of prime im-
 portance in the causation of suicide but also
 that their importance might well "have been
 underestimated by the use of official rates in
 empirical research" (p. 95). And Stack
 (1983), in a comparative analysis of 25 coun-
 tries, creatively refined Durkheim's thesis to
 arrive at the finding that lower suicide
 rates-for women, but not for men-are as-
 sociated not with religiously based social in-
 tegration (as Durkheim and others have ar-
 gued) but with commitment to a few "life-
 preserving" religious beliefs, values, and
 practices.

 A major limitation in analyses such as
 these, and in those of Day and Durkheim as
 well, is the "ecological fallacy": treating
 group data as though they were individual
 data (Robinson 1950:351-57; Alker 1969).
 At least theoretically, suicides in a given

 population could take place solely among
 those in a religious minority, among (say)
 Protestants, where Protestants were in the
 minority, and among Catholics, where
 Catholics were in the minority. If the propen-
 sity to commit suicide were actually the
 same among this population's Protestants as
 among its Catholics, the distribution of sui-
 cide rates in the various sectors within this
 population would be U-shaped-low in those
 sectors where the proportion Catholic was
 high (and the proportion in the minority non-
 Catholic population available to commit sui-
 cide was correspondingly low), high where
 proportions Catholic and Protestant were al-
 most equal (and thus where the minority
 available to commit suicide, whether Protes-
 tant or Catholic, was large), and low again
 where the proportion non-Catholic was high
 (and where, in this case, the proportion in the
 minority Catholic population available to
 commit suicide was correspondingly low).

 The nature of the data available to these
 researchers restricted them to the examina-
 tion of death by the religious compositions
 of the districts in which deaths occurred (or
 in which the deceased had lived), not by the
 religion of the deceased individuals. In fact,
 some of Durkheim's contemporaries 'pub-
 lished suicide rates for specific religions.

 Masaryk ([1881] 1970:88-90) referred, for
 example, to papers by Morselli, Wagner, and
 Legoyt, published respectively in 1879,

 1864, and 1844. In none of these studies,

 however, were the cause-of-death data based

 on medical certification, and in none did the
 authors employ any form of age standardiza-
 tion. Were these data all that were available,

 the case on suicide and religion still would
 remain open.

 THE PRESENT ANALYSIS

 We suggest, however, that the following
 analysis goes a long way toward resolving
 that case; it is based on death rates calculated

 from data on cause of death recorded simul-
 taneously with the deceased individual's sex,
 age, and (particularly significant for present
 purposes) religious affiliation. Unfortunately,
 nothing in these data concerns depth of reli-
 gious feeling or the extent of religious prac-
 tice, however important these might be to the
 determination of morbidity and the timing of
 death (Stack 1983; Idler and Kasl 1992). Yet
 at least these data do not entail the risk of
 committing the "ecological fallacy."

 THE DATA

 These data pertain to the Netherlands for
 1905 to 1910. They come from the annual
 Statistiek van de sterfte naar den leeftijd en
 naar de oorzaken van den dood (Mortality

 Statistics by Age and Cause of Death) pub-
 lished by the Netherlands Central Bureau of

 Statistics (NCBS) in 1906, 1908, and 1910
 and are based on data initially provided by
 the municipal vital registration officers to the
 provincial public health inspectors. Before
 turning any record over to the NCBS, the
 public health inspectors at that time were re-
 sponsible for determining the appropriate
 cause of death from among those in the In-
 ternational List of Causes of Death (ICD)
 and incorporating the code for that cause into
 the record. The procedures underlying these
 data were the culmination of four decades of
 improvement in the vital registration proce-
 dures in the Netherlands, particularly with
 respect to causes of death. In those four de-

 cades, the quality of the universal cause-of-
 death reporting was enhanced through intro-
 duction (in 1865) of the requirement of com-
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 petent medical certification overall and, in
 the special case of a suspected death from
 violence, the requirement of a coroner's in-
 quest: The NCBS assumed responsibility for
 the final processing and publication of sta-
 tistics on cause of death, and the causes-of-
 death nomenclature was made to conform
 with that in the international standard devel-

 oped by Bertillon (1903). (For a detailed
 overview of the history of cause-of-death
 registration in the Netherlands, see van
 Poppel and van Dijk 1994.)

 Each data record used in the present analy-

 sis contains the cause and date of death, the
 address at which the death occurred, the reg-
 istration number of the death certificate, and
 personal characteristics of the deceased, such
 as sex, age, marital status, occupation, and
 religion. We have been unable to ascertain

 why religion should have been coded only
 during 1905 through 19 10 and not recorded
 before or after this brief period. We found no
 answer to this question in the annual reports
 of either the NCBS or the Central Statistical

 Committee, which functioned as an advisor
 for the NCBS and monitored its activities.
 Whatever the reasons, however, these data
 present a unique opportunity to test the sta-

 tistical support for Durkheim's theory about
 religion and suicide, using data essentially
 contemporaneous with those used by
 Durkheim himself.

 The limitations in these data are either of
 no particular consequence to the present
 analysis (such as the fact that information on
 religion recorded on the individual death
 record comes from the municipal population
 register, while that on the religious composi-
 tion of the population comes from the cen-
 sus) or precisely the type of evidence neces-
 sary to test the points under consideration
 (such as the extent of incompleteness in the
 recording of suicide).

 The deaths on which these death rates were
 calculated were classified by cause accord-
 ing to the first edition of the International
 List of Causes of Death (Bertillon 1903) (see
 Table 1).

 PREPARATION OF THE DATA

 We standardized for age with the direct
 method, using directly standardized mortal-
 ity ratios or so-called comparative mortality

 Table 1. Causes of Death with Codes from the
 International List of Causes of Death,
 1903

 Code Cause of Death

 155 Suicide by poison

 156 Suicide by asphyxia

 157 Suicide by hanging, strangulation, or
 garroting

 158 Suicide by drowning

 159 Suicide by firearms

 160 Suicide by cutting instruments

 161 Suicide by precipitation from a height

 162 Suicide by crushing

 163 Other suicides

 164 Fractures (cause not specified)

 165 Sprains, dislocations

 166 Other accidental injuries

 167 Burning by fire

 168 Burning by corrosive substances

 169 Sunstroke

 170 Freezing

 171 Electric shock

 172 Drowning

 173 Hunger

 174 Inhalation of noxious gases

 175 Other accidental poisoning

 176 Other external violence

 178 Sudden death

 179 Unspecified or ill-defined causes of death

 Source: Bertillon (1903).

 figures (CMFs) (Kitagawa 1964). Although
 the indirect method, the calculation of stan-
 dardized mortality ratios (SMRs), generally
 yields more precise results (that is, smaller
 confidence intervals), it does not lend itself
 to such reliable comparisons between popu-
 lations with large differences in age structure
 (Veling and Sturmans 1981:276-78) and dur-
 ing the period under consideration, Protes-
 tants and Catholics differed substantially in
 age structure (see Netherlands Central Bu-
 reau of Statistics 1907:xli-xlii).

 The directly standardized mortality rates
 employed in our analysis are the expected
 numbers of deaths per 100,000 for a specific
 cause of death that would have occurred in
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 504 AMERICAN SOCIOLOGICAL REVIEW

 the standard population (the population that
 is used as reference in the comparison) if it
 had experienced the cause- and age-specific

 death rates of the index population (the popu-
 lation with which we compare our standard):

 100,000(P R
 Y,(PX )X J

 in which Px equals the number of persons at

 age x in the standard population, and RijX
 equals the cause- and age-specific death

 rates for cause j and age x in the index popu-
 lation i.

 The comparative mortality figures (CMFs)

 are the ratios between the directly standard-
 ized mortality rates for given causes of death
 and the crude death rates for these causes:

 S(Px Rijx) S(Px Rijx)

 E, (Px. Rjx ) E(Djx )
 in which Rjx equals the cause- and age-spe-
 cific death rate for cause j and age x in the

 standard population, and Djx equals the num-
 ber of deaths for cause j at age x in the stan-
 dard population.

 The published mortality tabulations by re-
 ligion used the following age groupings:
 younger than 1, 1-4,5-13, 14-19,20-29,30-
 39, 40-49, 50-64, 65-79, and 80 and older;
 the age groupings used in the tabulations of
 the population by religion were younger than
 10, 10-19, 20-29... 70-79, and 80 and
 older. Because the two sets of age groupings
 did not coincide, we regrouped them into the
 following categories: younger than 20, 20-
 29, 30-39, 40-49, 50-79, and 80 and older.

 We used the Catholic population as the in-
 dex and the Protestant population as the stan-
 dard. The population for both groups is the
 average of the populations at the two census
 dates, December 31, 1899 and December 31,
 1909, multiplied by a factor of 6.

 To calculate the standard error of the CMF,
 we used the following formula (Breslow and
 Day 1987):

 SE(log CMF) - [D /'g)]

 in which Dijx equals the number of deaths for
 cause j at age x in index population i, and Pix
 equals the number of persons at age x in in-
 dex population i.

 We used the standard errors to calculate the
 95 percent confidence intervals:

 exp[Iog(CMF)?1.96.SE(log CMF)]

 We calculated the confidence intervals using
 logarithmic transformation. This procedure
 yielded asymmetric confidence intervals:
 The lower the CMF, the greater the asymme-
 try. We chose a method that would yield
 asymmetric results so as to ensure that the
 lower limit of these intervals, however low
 the CMF, would always exceed zero.

 RESULTS

 The results of these calculations for the 1905
 through 1910 period are displayed in Table
 2, which presents CMFs for the Protestant
 and the Catholic populations of the Nether-
 lands (the "standard" and the "index" popu-
 lations, respectively, in the CMF calcula-
 tions) for a number of cause-of-death catego-
 ries, together with their respective standard
 errors and 95 percent confidence intervals.

 Although the age-standardized death rate
 from all causes during this period was 16
 percent higher among Catholics (both males
 and females) than among their Protestant
 counterparts, the comparable rate for suicide
 was significantly lower: only 47 percent as
 high for Catholic males and 35 percent as
 high for Catholic females. A more fully de-
 tailed analysis (not shown here) found lower
 rates for Catholics than for Protestants for all
 forms of suicide, except crushing among
 males (where the numbers were so small that
 the difference could reasonably be attributed
 to chance). With regard to accidental death,
 the standardized rates among Protestants
 were higher for the total of accidental causes,
 but lower for the much less numerous "real"
 accidental causes. Subtracting the latter from
 the total of accidental causes leaves us with
 a rather diffuse group of external causes that
 might well include some actual suicides.
 Here again, the Catholic rate was signifi-
 cantly lower than the Protestant.

 The relationship is reversed, however,
 when we consider the highly ambiguous
 classifications of "sudden death" (mors
 subita) and "cause of death unknown or un-

 specified"-both of which could be expected
 to serve as alternative classifications for sui-
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 A TEST OF DURKHEIM'S THEORY OF SUICIDE 505

 Table 2. Comparative Mortality Figures for External and Ill-Defined Causes of Death, by Religion
 and Sex: The Netherlands, 1905-1910

 Comparative

 Mortality Standard 95% Confidence
 Figure Error Interval

 Cause of Death Religion Males Females Males Females Males Females

 All suicides Protestant 1.00 1.00

 (155-163) Roman Catholic .47 .35 .05 .12 (.42-.52) (.27-.44)

 All accidental deaths Protestant 1.00 1.00

 (164-176) Roman Catholic .91 .86 .02 .03 (.88-.95) (.81-.92)

 "Real" accidentsa Protestant 1.00 1.00

 (167, 169, Roman Catholic 1.13 1.15 .06 .06 (1.00-1.27) (1.02-1.29)

 170, 173)

 Accidental deaths minus Protestant 1.00 1.00

 "real" accidents Roman Catholic .89 .78 .02 .04 (.85-.93) (.72-.84)

 (164-166, 168,

 172, 174-176)

 Sudden deaths Protestant 1.00 1.00

 (178) Roman Catholic 1.43 1.49 .05 .05 (1.31-1.57) (1.36-1.65)

 Ill-defined or unspecified Protestant 1.00 1.00

 causes of death Roman Catholic 1.93 1.90 .01 .01 (1.89-1.97) (1.86-1.94)

 (179)

 All external causes, plus Protestant 1.00 1.00

 sudden deaths and ill- Roman Catholic 1.44 1.62 .01 .01 (1.41-1.46) (1.59-1.65)

 defined causes

 Deaths from all causes Protestant 1.00 1.00

 Roman Catholic 1.16 1.16 .00 .00 (1.16-1.17) (1.15-1.17)

 a Accidental deaths that can reasonably be presumed to contain no "hidden" suicides.

 cide. For both males and females, the Catho-
 lic rates for "sudden death" were nearly half

 again as high as the Protestant, and those due
 to "unknown or unspecified" causes were
 nearly twice as high. For the combined total
 of deaths in all the categories to which sui-
 cides might be assigned-suicide, accident,
 sudden death, and ill-defined or unspecified
 cause-the relative rates were 44 percent
 higher among Catholic males and 62 percent
 higher among Catholic females.

 Thus we find a strong suggestion that for
 Catholics the "sudden death" and "ill-defined
 or unspecified cause" classifications were
 used as alternative classifications for suicide.
 Although it is not beyond reason to suppose
 that some Protestant suicides at that time

 might also have found their way into these

 two classifications, the slight difference be-
 tween Protestant and Catholic death rates
 from accidents (the only other alternative to

 which one could assign a suicide) shows that
 this could not have occurred very often.

 CONCLUSION

 The gap between Protestant and Catholic sui-
 cide rates in the Netherlands during the years
 1905 through 1910 appears to be the result
 of nothing more mysterious than differences
 in how deaths to Catholics and deaths to
 Protestants were recorded: A large propor-

 tion of deaths to Catholics, which would
 have been categorized as suicides had they
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 506 AMERICAN SOCIOLOGICAL REVIEW

 occurred to Protestants, were categorized as
 "sudden death" or "death from ill-defined or
 unspecified cause." We cannot say, on the
 basis of this analysis, whether Durkheim's-
 or some other-sociological explanation of
 suicide is valid. We can say that a sociologi-
 cal explanation receives no support from
 these data: The data, although roughly con-
 temporary with and similar to those used by
 Durkheim, are far superior to his because
 they are not subject to the risk of committing
 the "ecological fallacy." If suicide is to be
 explained in essentially sociological rather
 than psychological or idiosyncratic terms,
 the data must not be subject to such a "fal-
 lacy."

 Frans van Poppel is Senior Research Fellow at
 the Netherlands Interdisciplinary Demographic
 Institute (NIDI), The Hague, Netherlands. His re-
 search interests include differences in contempo-
 rary morbidity and mortality by marital status

 and sex; historical research on marriage, di-
 vorce, and widowhood in nineteenth-century Eu-
 rope; patterns of Jewish infant mortality and fer-
 tility in the nineteenth century; and the historical
 development of the kinship network.

 Lincoln H. Day, before his recent retirement, was
 Senior Fellow in Demography at the Research
 School of Social Sciences, Institute of Advanced
 Studies, The Australian National University,
 Canberra, ACT, Australia. He collaborated on
 this paper while a Hofstee Fellow at NIDI, May
 to September 1994.
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