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Abstract

It is still unclear if and how biological factor®ntribute to excess male mortality due to
“external causes” (accidents, injuries, homicidasd suicides). Sex hormones and
reproductive roles are supposed to drive sex difiees in behaviors increasing the male
external cause mortality risk. This study analytbesexternal cause mortality of Catholic
nuns and monks from three Bavarian cloisters wisasdar environments allow to isolate
the impact of biological factors from a number ohfounding causes. Using obituaries,
entries in the profession books of religious ordand cemetery registers 2,533 deaths of
nuns and monks could be linked to a specific catiseath for the years 1946-2005.
Whereas nuns show statistically significantly loweternal cause mortality than general
population women, monks’ external cause mortakirapels or even exceeds that of
general population males. These findings contrattiietreproductive role hypothesis and
provide some evidence for the sex hormones hypsthes

* This is a shortened and slightly modified versadrthe paper “Unnatural deaths among
nuns and monks: is there a biological force behnate external cause mortality?”,
published inJournal of Biosocial Sciend2009) 41: 831-844.



1. Introduction

That women live longer than men has been shownnmenous studies and can be observed
in every country of the world today (Barford et2006). Many factors have been identified
as contributing to the sex gap in mortality (amoftigers, Nathanson 1984; Wingard 1984;
Waldron 1985; Vallin 2006). In general, these fastwan be grouped into the two basic
categories of biological (anatomical, physiologiaatl genetic) and non-biological factors
(social and behavioral factors such as healthtyifes, risk-taking, or working in stressful

or hazardous jobs). However, in many cases it goBsgible to assign a specific factor to
one of these broad categories. For instance, smplkithealthy diet, excessive body weight
in relation to height, lack of exercise and sti@®sthought to operate primarily by raising
the mortality from coronary heart disease. Thatdienmormones protect women against
this kind of disease shows how biological differembetween the sexes could play an
important mediating role between non-biologicatdas and ultimate mortality (see
Retherford 1975).

Excessive male mortality due to ‘external causastigdents, injuries, homicides and
suicides) is another example for such cases siobtegical factors may determine sex
differences in behavior that lead to external calesghs (Waldron 1983b). Basically, two
different mechanisms are suggested for explairiirggghenomenon. First, the effects of
prenatal and post-pubertal male hormones mighedrex differences in physical activity
levels and physical aggressiveness, which may ibomérto males being at higher risk for
fatal accidents and other violent deaths. Althoongite recent research suggests that sex
differences in central cholesterol and serotonele might be more important biological
causes for male aggressiveness than androgens@Valid Machatschke 2009) we will
refer to this explanation as ‘sex hormones hypasheSecond, inherent sex differences in
reproductive function (women'’s role as bearers@ardrs of children versus males’
internal competition to mate with females) appednave influenced the cultural evolution
of gender roles and consequently to have indirexthtributed to sex differences in

behavior, like risk-taking or heavy drinking, whiahe major causes of the higher rates of



external cause deaths among males (Hirschi 1968jréra1983a, 1983b; Hagan 1989;
Carey and Lopreato 1995). We will refer to thiemptay between sex-specific biological
functions and cultural gender roles and its conseges on male and female risk-taking as

‘reproductive role hypothesis’.

The idea that biological factors might cause orticbuate to male external cause mortality
is primarily based on theoretical considerations imdirect indicators like the correlation
between the trends of male and female externakcawstality and the changes of gender
roles in different societies. The rise of the womenovement in conjunction with shifting
economic factors has led to a steady increasemal&elabor force participation
accompanied by an adjustment of gender roles &styies. Despite the fact that true
gender equality has not yet been achieved, womea imade significant inroads into many
traditionally male-dominated occupations and adbpgpical male behaviors such as
smoking habits. Many scholars suggested that iseegender equality, particularly in the
economic sector would lead to a narrowing of séeintials in several kinds of
externally caused deaths (e.g., Adler and Adleb18iindelang et al. 1978; Fox and
Hartnagel 1979). More recent empirical tests o thipothesis showed, however, that such
a narrowing cannot be observed and that the diftee between male and female external
cause mortality persist (Maxim and Keane 1992; HEims1999). This is the most used
indicator for claiming the existence of biologi¢attors influencing male external cause

mortality.

Since the links between biological and non-biolagfactors behind external cause
mortality are highly complex and difficult to digangle empirically, many questions
regarding the existence and the nature of sucldidl causes are still unanswered and
subject to controversial discussion. However, thea@e group of women and men where
individual behaviors and environmental conditiares, the non-biological factors, are as
close to being equal as can be found in moderretesj what permits to isolate the impact
of biological factors from many confounding factdise members of religious orders.

Nuns and monks lead a ‘simple lifestyle’ that isedmined by vows (living in poverty,



chastity and obedience), with similar daily regirasgegards time for sleep, work, study
and recreation, and also with respect to diet, ingusnd medical care. Furthermore,
cloistered life entails no sex-specific influencéseproductive roles, marital status or
familial responsibilities (Madigan and Vance 195idy 2003).

Several findings suggest that the high number tdraal cause male deaths is partly due to
health and mortality risks connected to occupateg., Leigh 1988; Waldron 1991,
Hemstrom 1999). Although professions differ betwaans and monks, sex-specific health
risks connected to occupation are unlikely amomrgottdler members, above all regarding
the typical external risk factors in this contdikde heavy lifting, heavy shaking or

vibration, contact with dirt, inadequate ventilatiand exposure to gas, vapor or smoke and
exposure to chemicals and carcinogens. Aside flemyipical internal occupations in male
and female cloisters like household work, farming aimilar occupations, most monks
practice as priests while nuns mainly work as sthod pre-school teachers. These
preconditions make order members a valuable expetethgroup with a long tradition in
specific medical and epidemiological research (&gcher 1927; Madigan 1957; Barrow et
al. 1960; McCullagh and Lewis 1960; Fraumeni efl869; Kinlen 1982; Snowdon 2001,
Luy 2003).

This study is built on these specific preconditiansl represents the first attempt to
empirically test the sex hormones and the reprogeicble hypotheses. If the latter
hypothesis were true and the reproductive rolegashen and men were the driving force
behind sex differences in external cause mortalgyshould expect nuns to have higher
levels of mortality due to external causes of délaim women of the general population
since the behavior of nuns is not influenced bydhleural female role of bearers and carers
of children. Monks, on the other side, should thleow lower levels of external cause
mortality than their secular counterparts since astio life can be expected to prevent men
from most external causes of death. If, however sikx hormones hypothesis were true the
external cause mortality of monks should not diffem those of the general population

men since both are subject to the same influencasdvogens and serotonin levels,



whereas in this case nuns should show a proteditvger effect and thus lower mortality
due to external causes as compared to lay womentollowing section describes the data
and methods of this study. Finally, the results emaclusions are presented and discussed
in the light of limitations in the data and in thteidy design.

2. Data and methods

The data used for the following analysis stem fmma Benedictine monastery and two
Franciscan nunneries in Bavaria which had alreadylpart of a previous study on sex
mortality differences in cloistered populations y12003). During the last few years, the
data were updated and the individual files weremdéd to contain information on causes
of death in these three religious communities.riieoto ensure maximum possible
homogeneous conditions only post-war years wersidered for this analysis. Since there
was no access to the official causes of deatlficatés of these individuals for data
protection reasons it was necessary to explorenaliee sources. For the Benedictine
monks obituaries have been used, which in mossaas#ain information on the cause of
death. For 711 of the 958 monks who died since DddiBiaries were available of which
491 allowed identifying a specific cause of de&their pure nature, the obituaries
contain descriptions rather than precise reportao$es of death. Nevertheless, the
identification of external causes of death is qualeble as the following excerpt from an
obituary demonstrates:

“The Superior and the Community of [...] ask for ypuayers and
remembrance at Holy Mass for the repose of the abolr beloved Brother
Denis Robert [...] who died on Sunday morning, 26ustd990. [...] Br.
Denis was seized by gunmen in his room on our cantgpat 11.30.pm
Saturday, 25 August; outside his room he was shititd head, and never
recovered consciousness; he died at the [...] Hobaité.30.am Sunday, 26
August, despite the great efforts of the Sistesate his life. He was fortified
by the Last Rites of the Church. After the Reqss in our chapel at
midday, his body was taken to his home.”



Regarding external causes of death, the obituadetained reports about traffic accidents,

several kinds of injuries, homicides and even g@si

“On the feast of the Presentation of the Lord, dfemry 2002, our Brother
Gordian [...] departed from us quite unexpectedly] Rfter, as he described
it, ‘an intensive novitiate, which was very frultfar my spiritual life, and I got
used to our community more and more’, he askee t@llbwed to make his
temporary profession, which he did on 23 June 2801Gordian was always a
friendly and kind confrere. With the start of themanyear 2002 he was supposed
to familiarize himself more and more with the masragnt of the garden.
Suddenly he was overwhelmed by melancholy and leedaspondent. In spite
of all kinds of help he could not fend it off. Boene of his death is an
expression of his deep longing to be with God.cémealle that burns there is a
sign for us of light and hope even in the darkeght’

The nunnery with the highest number of memberslugaein the study offered better
circumstances. Since the foundation of this sisdihcauses of death have been entered
directly into the profession book where all indivads ever joining the community are
registered. Figure 1 shows two pages of this psidesbook. Each line refers to one order
member and contains columns with (starting fromi¢fig the entry number, order and
family name, given first name, birth date, placdioth, date of entry, date of first
profession (beginning of novitiate for three yeadste of second profession (lifetime order
membership), date of death, cause of death andi@ulicomments like missionary
activity, local transfers, reasons for extraordyn@ates of profession or dates of exits and
dismissals, respectively. In this profession baoky for 12 out of 1,442 post-war deaths is
the information on cause of death missing. In #mad nunnery causes of death are not
recorded in the profession book which containsrimftion on entry number, birth name,
place of birth, order name, date of birth, daterdfy, date of first profession, date of
second profession, place of profession, date ahdmad additional comments (see Fig. 2).
However, from a nun’s name and date of death itpessible to link the personal files
from the profession book with the entries in thealacemetery register which included

information on causes of death for 612 out of @b 8uns deceased since the end of World



War Il. In sum, 2,533 deaths of order members cbeltinked to a specific cause of death,

of which 69 belong to the group of external causatlas.

Although cause-of-death statistics generally inelathny sources of bias it is important to
note that the collected information on causes atldér the nuns and monks in question
contains additional uncertainties. The most impurtafference to official cause-of-death
statistics is that the information is not nece$géased on medical doctors’ declarations. In
some cases the information used might indeed stam rinedical diagnosis, while others
might be based on the personal judgment of therdenting convent member or on
information provided by other persons such as supséamily members. However, the
information on nuns’ and monks’ causes of deathftbese sources can still be expected
to provide information that is more or less compégdo official statistics, at least with

regard to the broad categories of causes of death.

External cause mortality of the cloistered andgéeeral population was then compared by
means of standardized mortality rates (SMRs) fesath onwards using the European age
standard for the age groups 45-64, 65-74 and 7§esAelow 45 were excluded because
the numbers of deaths attributable to externalesage too low among Bavarian nuns and
monks. SMRs were calculated for the calendar y&E258, 1963, 1972, 1978, 1983, 1988
and 1993 for the West German general populatiota (@&en from Statistisches
Bundesamt 1961, 1966, 1976, 1981, 1986, 1991, 1&96jor the periods 1946/76 (1960),
1950/80 (1965), 1955/85 (1970), 1960/90 (1975)519% (1980), 1970/2000 (1985) and
1975/2005 (1990) for the Bavarian order membergifieg to the same periods that were
also used by Luy (2003) for his study on the oVvenairtality of the Bavarian cloistered
population). Finally, 95 % confidence intervals eenlculated for external cause SMRs of
the Bavarian nuns and monks in order to test #itesstal significance of the differences to

the women and men of the West German general piigula



3. Results

Figure 3 shows the trends in external cause mtyrfatim age 45 onwards for order
members from 1960 to 1990 (solid lines) and for\West German general population from
1958 to 1993 (dotted lines). Among the general faifmn external cause mortality has
always been higher for men than for women. Nunsvsiio even lower external cause
mortality than women of the general populationjgating the protection effect of
cloistered life with regard to accidents, injuraasd homicides. The differences diminish
with the reduction of external cause mortality agdvest German women, being
statistically significant at the 95 % confidencedeuntil 1980 (confidence intervals not
shown in Fig. 3). Table 1 provides additional imi@ation on the more specific nature of
external cause mortality for deceased order memb&re than 80 per cent of nuns’
external cause deaths are documented as hip feacttis very likely that most of these
deaths were not directly caused but only initidigdhese injuries and thus would have
entered into official cause-of-death statistich@art failures rather than as external cause
deaths. Thus, if official cause-of-death certifesatvere available the level of external cause

mortality among nuns might be given as considerbbber.

Among males the differences between order memimel$hee general population show a
different picture. Between 1960 and the mid-1970stality due to external causes among
monks was much closer and statistically insignifida the corresponding level of the male
general population as compared to the differenetsden the female populations. From
the mid-1970s onwards external cause mortalityelvas been higher among monks than
among men of the general population despite theng in the same protective
environment as nuns. However, at no time the diffees are statistically significant at the
95 % confidence level. Table 1 shows that the nitgjof external cause deaths among
monks are due to road traffic accidents. That marfitesr work as priests, which leads
them to drive cars more frequently than nuns, mpgintly explain their higher number of
fatal traffic accidents as will be discussed belblowever, it is unlikely that the outings

connected to their priesthood activity are compyedecountable for the high occurrence of



this typically male cause of death among monkss Thinclusion is supported by the fact
that other injuries and homicides (happening oettiie monasteries) also happen more
often to monks than to nuns (see Tab. 1).

The low external cause mortality of nuns contradibe reproductive role hypothesis but
the high external cause mortality of monks provisiesie evidence for the sex hormones
hypothesis. If the biological reproductive rolegeineral population women was the driving
force behind their more careful and responsibéstifles and health behaviors as stated by
the reproductive role hypothesis, nuns should thissprotective effect and thus should
show higher external cause mortality than theimterparts in the general population. On
the contrary, life as an order member even redtloedsk of dying from accidents,
injuries, homicides and suicides until the womethefgeneral population reached a
similar low level of external cause mortality. Mower, the specific kinds of external
causes of deaths among nuns seem to reflect treeagetate of health in old age rather
than an inclination to engage risky behavior. Amaren, however, cloister walls do not
protect against the higher male risks of exteraake mortality, especially not against the
typical male risk-taking behaviors as reflectedliioy excess mortality due to traffic
accidents, other injuries and homicides. This iatdis the existence of specific causes

connected to the male biology as stated by théneamones hypothesis.

4. Discussion

The main contribution of this study is that it ennally tests the reproductive role and the
sex hormones hypotheses as possible biologicabsdehind excess male mortality due to
external causes of death. According to the authartsvledge, such an attempt has not
been done before nor has there ever been an anafyexternal causes of deaths among
nuns and monks. The specific characteristics ofitmbers of religious orders are
valuable for getting insights into the role of lmigical factors for male excess mortality due



to external causes, and maybe even into the spec#chanisms of these impacts as stated

by the sex hormones and the reproductive role ingsets.

The data presented in Figure 3 show an almostlpbdalcline of male and female levels of
external cause mortality for the West German gémpejaulation as well. No similar

decline is to be found among either Bavarian numaanks. It could be that the level of
external cause mortality has already reached msmum among nuns and thus cannot
show any further decline. Another reason mighthag tue to the tremendous decline in the
number of new entries since the 1950s the clodteopulation is ageing considerably and
to a much higher degree than the German generalgam (Luy 2003). For instance, the
number of people aged 65 and older per 100 pegelé 25-64 increased in the general
German population from 18.3 in 1950 to 35.1 in 208@5ereas for nuns the corresponding
numbers are 13.6 in 1950-54 and 384.1 in 20014 f@ monks 11.3 in 1950-54 and
98.6 in 2001-05. Maxim and Keane (1992) have shimwvalmost all kinds of external
cause deaths a rising risk with age. As the authoirsted out, “the high rates of motor
vehicle accidents and other accidents among thet iageot likely to be because of
excessive risk-taking. Rather, they may face aressed susceptibility to harm because of
an environment, and objects in that environmest, tay not be safely designed for those
with lessened physical dexterity and reaction tiffd&axim and Keane 1992: 341). Thus,
as already mentioned in the presentation of tharezapresults of this study, it is possible
that the high degree of ageing of the cloistergulfadion is connected with increased

exposure to the risk of certain kinds of exterraalse deaths.

Several limitations in the data and in the studsigierestrict the general validity of the
conclusions regarding the support of the sex hoaadrypothesis and the refusal of the
reproductive role hypothesis. Generally, resulseldaon case numbers as low as this must
be interpreted with caution. The calculation of@onfidence intervals reduces some—
though, in the end, not all—of these uncertainfldége mentioned uncertainties resulting
from the used sources for identifying the causedeath of nuns and monks have to be kept

in mind as well. The aspect most difficult to assé®wever, is the role of different
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occupations among nuns and monks in causing the diffgrences in fatal road traffic
accidents. Monks, especially those serving astgrisommunities around their
monastery, are more likely to use the car for cotmguhan nuns, whose major
occupation activities as nurses or school and kgatéen teachers take place inside or
close to their nunneries. Consequently, monks@eading a greater amount of time in
vehicles than nuns and therefore have a greatesexg to the risk of being in road traffic

accidents.

However, using cars more often does not necessadggn that road traffic accidents, in
particular fatal ones, have to occur more oftewels Several authors have argued—and
shown empirically—that different kinds of extermaluses of death are strongly interrelated
suggesting that certain types of individuals pulgestyles that expose them to violence
and risk-taking in general (Porterfield 1960; Hgkn and Klemen 1982; Kivela 1985;
Maxim and Keane 1992; Mishra and Lalumiere 2009)nbst cases, external cause
mortality is directly caused by risky behavior.slass (1991) problem-behavior theory
suggests that the degree to which individuals emgagsky behaviors is determined by a
balance of instigations (e.g., peer modeling) antrols (e.g., parental monitoring). Daly
and Wilson (2001) describe risky behavior (and ejias analogous outcomes of steep
future discounting, where the quality of one’s fetaffects the utility of immediate risky
behavior. Since instigation must be assumed t@ather low among nuns and monks and
the expectations regarding their personal futueeualikely to be sex differentiated, we can
conclude that among the members of religious ortthersmpact of sex-specific

environmental conditions on risk-taking behaviolois as well.

In this theoretical framework the high mortalityrabnks due to road traffic accidents
reflects a level of general risk-taking rather tlh@mg a pure consequence of spending
more time on the streets. This is supported byabethat monks serving as priests, as
those who use cars most frequently, belong to igfieelst education group where extreme
risk-taking is known to be less common than amamgel education groups. Furthermore,

several studies have shown the co-existence ofr@lrand non-criminal risky behaviors
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within individuals (Grasmick et al. 1993; Caspiét1997; Junger and Tremblay 1999).
These and the studies mentioned in the previowpgsh support the notion of a general
construct of deviance or problem behavior encompgdmth criminal and risky behavior
(Donovan and Jessor 1985; Osgood et al. 1988; &drtet al. 1997). In this context it is
interesting that among the studied Catholic comtiesitwo monks have been victims of
homicides while such events are not reported frarmeries (see Tab. 1). This is, however,

an interesting side observation only and doesefteat a statistically significant finding.

Although we can conclude that most external caesghd reflect impulsive risky behavior
to some degree, not all are direct indicatorssK propensity. Riskier driving is likely to
lead to more car collision fatalities. There amybver, several independent influences on
traffic accident fatalities including the availatyilof emergency care and vehicle safety
features, among others. Thus, while some of thiat@ns in fatalities are possibly due to
risk-taking, they are not solely due to a variaiiomisk behavior. The aforementioned high
degree of ageing in the cloistered population mightonnected with decreasing
concentration during road traffic participation.ig might contribute to the high number of
fatal traffic accidents among monks in comparismbdth nuns and men of the general
population. Moreover, the fact that the two nuneeare closer to a bigger city and thus to
hospitals than the monastery included in this stagyht have contributed to the high
differences in traffic accident fatalities as wéhe could also speculate that monks might
be operating older automobiles than men of the igépepulation, lacking some of the
more recent safety features and therefore beisgsiafe. To sum up, the various forms of
external cause deaths appear to be not etiologidaitinct and thus cannot be subsumed
under the single concept of ‘risk-taking’ that ntidple affected by biological impacts.
Rather, individual and structural factors appeail&y a part in the various forms of non-
natural mortality. In this context one might alseegtion if a monk’s motivation for risky
driving (e.g., to arrive at the bed of a dying peras fast as possible) is basically the same
as in the case of a drunk reckless driver. It idear whether, even if the latter can be
explained by operation of male hormones, the forcaerbe explained in the same way or

whether these are risk-taking behaviors of a diffenature.
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In the light of the numerous limitations of thisidy it is important to emphasize once again
that the presented findings give some indicationgte contribution of biological factors

to excess male mortality from external causes, auing in particular the sex hormones
hypothesis, but they do not provide any proofl.Shk finding that cloistered life shows

the expected protective effect against externateaeaths among women but not among
men remains an interesting finding and adds materihe still open discussion on the role
of biological factors in causing male excess miytélom external causes. There are much
less confounding factors when comparing the maytah males and females among the
cloistered population. Regarding external causdatity; it is in principle only the unequal
participation in road traffic which remains, refied by the extensive discussion of this
issue in the preceding sections. Typical confougdind predictive factors such as social
status, income, family status or job hazard ledelsiot apply to the population of order
members. Nevertheless, further research is negessavaluate the conclusions drawn
herein. For instance, studies could be done inlairakperimental settings, like among
mono- and dizygotic twins, incarcerated women aed,ror members of academic
societies.
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Figuresand Tables

Figure 1: Entries into the profession book of theF8anciscus sisters of Oberzell
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Figure 2: Entries into the profession book of theF8anciscus sisters of Gemiinden/Main
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Figure 3: Trends in age-standardized mortality frerternal causes of death for ages 45

onwards (deaths per 100,000 persons) for West Gemmmen and men and for Bavarian
nuns and monks, 1955-1995
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Notes: relative period- and age-specific proportbexternal cause deaths among the deceased

nuns and monks of the three cloisters has beeaqteqj to the total number of deaths among all

order members included in this study; SMRs (statidad mortality rates) are standardized with
the European age standard and refer to the pet@td/76 (1960), 1950/80 (1965), 1955/85
(1970), 1960/90 (1975), 1965/95 (1980), 1970/20@B%), and 1975/2005 (1990) for the Bavarian
order members and to the calendar years 1958, 1962, 1978, 1983, 1988, and 1993 for the

West German general population
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Table 1: Specific natures of external cause deatlZavarian nuns and monks, 1946-2005

Bavarian nuns

Bavarian monks

cases in percent cases in percent
Hip fractures 34 81.0 2 7.4
Traffic accidents 4 9.5 17 63.0
Other injuries 3 7.1 5 18.5
Homicides 0 0.0 2 7.4
Suicides 1 2.4 1 3.7
Total 42 100.0 27 100.0

Note: figures include deaths of all ages
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