Running head: SEX SPECIFIC IMPACT OF SOCIO-ECONONHECTORS ON SUICIDE
RISK

Word count: 2903 (double space, main text)
Word count: 4800 (main text, references and tables)
209 (abstract)
Tables: 1

Sex-specific impact of socio-economic factors oniside risk:

A population-based case-control study in Denmark

Antonio Rodriguez Andrés® Sunny Collings® and Ping Qirf

& Assistant Professor, Departamento de Andlisis Egood y Finanzas, Universidad de Castilla
La Mancha, Albacete, Espafia.
P Director, Social Psychiatry & Population Mental H#aResearch Unit, Department of Public
Health, University of Otago Wellington, New Zealand
¢ Associate Professor, National Centre for Regis@sdal Research, University of Aarhus,

Denmark

*Correspondence addressAntonio Rodriguez Andrés, Plaza de la Universida@&npus de
Albacete, C.P.: 02071, Albacete, Espafa.

E-mail: ararodri@gmail.com; Antonio.RAndres@uclm.es

Phone:+ (34) 967 599 200; Ext. 2383

Fax: + (34) 967 599 216




Abstract

Background: Although many authors have analyzed the impasegfon the association
between socio-economic status (SES) and suicidefimite consensus has not yet emerged. This
may be due to differences across studies in tefregrple, control variables, and SES proxies.
Using data on 15,648 suicide deaths of individagksd 1865 recorded over the period 1981
1997, we investigate the variation in the risk wtgle of males and females as a function of
SES.Methods: We use conditional logistic regression modelsstoreate the statistical
relationship between SES and suiciBesults: The results show that SES, proxied by low
income, unskilled blue-collar work, nonspecific veagork, and unemployment, increases
suicide risk more prominently for men than for wemM®larital status has a comparable
influence on suicide risk in both sexes; parenthisquiotective against suicide and the effect is
larger for women. Living in a large city raises tisk for women but reduces it for men;
foreigners in Denmark have a lower risk of suic@denpared with Danish citizens, but this is
mainly confined to male immigrant€onclusions:Our results suggest the importance of
simultaneously accounting for a range of SES pmoaied health status indicators in gauging the

complex determinants of suicide risk.
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Keypoints:

* We contribute to the literature by employing a re@nd innovative national Danish
individual dataset which allows us to indentify thdividual socioeconomic factors that
affect differences in suicide mortality.

» Although the effects of SES indicators employedpaely attenuated after controlling
for a number of individual level socio-economicttas, they still remain statistically
significant.

» Suicide prevention policies should not only focasefforts to refine and targe public
health campaigns but also to consider social anétplace interventions to reduce the

suicide and close the sex gap in suicide mortality.



INTRODUCTION

Since Durkheim’s germinal wotkthe impact of socioeconomic factors on the ris&uicide has
attracted much scholarly interest. The socio-derqagc characteristics of individuals,
especially incomé? unemployment;**®’ethnicity®® marital statug;®*° childbearing'**? and

place of residen&é&®** are key predictors of suicide.

The link between socioeconomic factors and suigdaulti-factorial. Variation in SES implies

a differential exposure to physical, psychologioahvironmental, and occupational factors;
differences in access to health care; in the quafitife; and in lifestyles® Typical proxies for
SES include variables that reflect social statud ancess to resources. Examples include
income, education, marriage, employment, and odiupd status:™’°*® Few studies have
estimated the relative importance of these fadtoadfecting suicide risk.

Much of the literature focuses on the determinaftuicide mortality at the macro-leve[*®*°
However, aggregate measures cannot account adgumatthe impact of individual-level SES
without risking ecological fallacy. Men and womdaypdifferent roles in the family and society,
which is reflected differentially in SES. Althougkveral scholars have investigated the impact
of sex on the association of SES with suicide,gisioth individual and population data®the
results have been mixed. This is probably dueffteréinces in sample size, the nature of

controls, and the SES measures used.

In this study, we use a rich dataset based on #mesb population longitudinal registers to
estimate the impact of SES factors on male andlgesuacide risk (in a population aged 18-65),

and to explore sex-specific aspects of this ratatip.



METHODS

Setting, design, and subjects

This study uses a nested case-control d&Sklgsed upon the entire population of Denmark.
Data was drawn from four Danish longitudinal regjist The Danish Cause-of-Death Regfstry
contains dates and causes of all deaths in Denreaeokded from the Cause of Death
Certificates for suicide since 1970. Timeegrated Database for Labour Market ReseafithA
DatabaséYf contains detailed information on labour marketditions and socio-demographic
data for all individuals living in Denmark and ipdated annually with information from
administrative registers since 1980. Th&nish Psychiatric Central Registéicovers all
psychiatric facilities in Denmark and keeps compméel records of all personal contacts with
psychiatric hospitals since 1969. Finally, the BarCivil Registration Systethcontains unique
personal identification numbers known as CPR-nusf@rall residents of Denmark, their birth
information, and links to parents. The CPR-numbarsed in all national registers and can be
automatically checked for errors, making linkageeisonal data across registers almost 100
percent correct’ Each subject’s personal identification was usegtdeve and link personal

information from the various databases.

Deaths by suicide between 1981-1997 from the Ddbalse-of-Death Registry were coded
according to the International Classification os&ases (ICD), using E950-959 in ICD-8 before
1994, and using X60-X84 in ICD-10 thereafter. Waireed those cases of suicide for
individuals aged 18-65 who lived in Denmark on Deber 31 in the year before death. These
individuals represent the socio-economically acgiag of the population, and had complete
information on SES in the IDA database for thatry@ar final sample includes a total of 10,438

men and 5,210 women suicide deaths.



Population controls were drawn from a 5 percendoamsub-sample of the total population in
the IDA database. Each index suicide case was mdteith 20 individuals who were alive at
the time of the index suicide and who had the sage#sex profile as the index suicide case.

This provides a control group of 208,760 male a4, 200 female observations.

Variables

Our socioeconomic variables include: occupationlabdur market status, gross annual income,
citizenship status, place of residence, maritalisiaand parenthood status. The data was drawn
from the IDA Database based on records as of gteMaek of November in the year before

death.

We used the Statistics Denmark classification efipation and labour market stafddhis was
grouped into 11 mutually exclusive categories:t@p)or high-level manager (manager, superior
salaried employee), (2) low-level manager (heashtdried staff), (3) ordinary salaried
employee, (4) skilled blue-collar worker, (5) urkgd blue-collar worker, (6) unspecified wage
worker, (7) self-employed, (8) unemployed (recejvimemployment benefits and actively
searching a job), (9) full-time student, (10) otitatoour force (e.g., housewives) and (11)

disability or early age pensioner. The ordinaryasatl employee group is the reference category.

Gross annual income includes wages, pensions, uaogment benefits, social security benefits,
and bank interest during the calendar year. Ite@sgorized into quartiles according to its

yearly 5-year age-sex distribution in the populatio

Marital status includes married, cohabiting (liviagthe same address with a partner of opposite

sex with an age difference less than 15 years)sagte.



Parenthood status aims to capture family struaaocerding to the age of children. We use
dummy variables for parent of a child < 2 years3 gears old, and 4-6 years old (the age of the

youngest children), or having no young children.

Citizenship is measured as a dummy variable idgngfDanish citizens.

The place of residence reflects one of three gghigal areas: the capital area (the Copenhagen

and Frederiksberg municipalities and its suburasyje cities (>100,000 inhabitants); and others.

To control for the possibly confounding effect efdith status, we include two more variables.
The first is a binary variable indicating if a pemshad a sickness-related absence from work (> 3
consecutive weeks), and the second is a variapkei@ag the history of psychiatric
hospitalization (never admitted, admitted withistlane year, or admitted more than one year
ago). Data on sickness-related job absence (redanda&evious year) is from the IDA Database,
whereas psychiatric history information (at thediof suicide) was derived from the Danish

Psychiatric Central Register.

Statistical Analysis

To analyze the effect of SES on male/female suigideality, we estimate conditional logistic
regression modef8. ThePHREGprocedure is implemented with the SAS statistiealkage
version 8.0° Because of the rarity of suicide and the methoskofipling sex-age-matched
controls, our coefficients—reported as odds ratioan be interpreted as incidence rate ratios.
‘Crude’ odds ratios were derived from univariatalgees while controlling solely for the effect

of age and calendar time through matching. In esttradjusted’ odds ratios were derived from



the full model, which includes the SES proxies dredtwo health-related variables. In the full
model, a likelihood ratio test was performed toraiee the statistical strength of the interaction

between sex and the SES/health variables in detargsuicide risk.

RESULTS

During the period 1981-1997, we identified 15,64@viduals aged 18—65 who died by suicide
in Denmark.Table 1 shows the distribution of their SES charactersstiCompared with
population controls, a higher proportion of bothmaad women who died by suicide had jobs
with low skill requirements; were unemployed, nothe labor force, or recipients of age or
disability pensions; or had a low income. They weae commonly single, with no young

children, and residing in large urban areas.

We also report the sex-specific suicide risk aggedi with socioeconomic variables and health
status and derived from conditional logistic regies analyses. We find that the association
between occupation and labor market affiliation anigide varied by sex (p<0.001). Compared
with salaried employees, suicide risk was signiftbahigher for the unemployed, self-
employed, full-time students, individuals out oé tlhbor market, or pensioners. In all labor
market groups, the risk of suicide decreases aftetrolling for other socioeconomic variables
and health status, but for both sexes it remagrsfgantly higher for the unemployed, or those
receiving age/disability benefits. Among womenginains higher for the self-employed.
Unspecified wage workers, regardless of sex, weaesggnificantly elevated risk for suicide,
even after controlling for other factors. In theskiied blue-collar category, only males showed
a significantly higher risk of suicide comparediwibeir salaried counterparts. Men in
managerial roles had significantly lower risk ofcstle; while for women in similar positions,

the risk became statistically insignificant in faé model.



Suicide risk increases progressively with decreasinome in both men and women. However,
when controlling for additional factors, the retatibetween suicide risk and income appears to
be U-shaped, with people in the lowest income gadraving the highest risk and those in the
middle-income groups facing a risk level that swéo or equivalent to that of the highest
(reference) income group. The general impact afnme on suicide differs significantly by sex
(sex interaction test: p<0.001). The elevated aissociated with low income is particularly
prominent for men, while the reduced risk assodiatgh a middle level income is stronger for

women.

The effect of marital status does not vary by sex (nteraction test: p = 0.118), but those who

were single or cohabiting face higher risk.

Parenting a young child is protective against si@cits effect is significantly stronger for
women (sex interaction test: p<0.001) and it dishess with the child’s age. For men, the

protective effect remains significant only for fath of infants.

Regardless of gender, individuals in urban areasta higher risk. Furthermore, a higher
degree of urbanicity of dwelling raises this riskawever, in the full model the excess risk

disappears for women, and is reversed for menifgesaction test: p<0.001).

Living in Denmark as a non-Danish citizen lowers tisk for suicide compared with
counterparts with Danish citizenship. Neverthelagsling further controls eliminates this effect,

which remains significant only for men (sex inteiaic test: p<0.001).



DISCUSSION

This study demonstrates that the risk of suicidsrisngly associated with a range of SES
indicators, and that the association varies byesex after controlling for these measures and for
health status. Low economic status, reflectedwifecome, unskilled blue-collar work,

unspecific wage work, and unemployment, tendsdcegse the risk of suicide more prominently
for men than for women; marital status has a simmiffluence for both sexes, but the risk is
significantly higher for the single; parenthood By the risk of suicide and the effect is stronger
for women; living in a big city tends to raise tigk for women, but reduces it for men. Foreign
citizens in Denmark face a lower risk of suicidenp@red with Danish citizens, but the result is

driven by male immigrants.

Our finding of a positive gradient between malegla risk and movement from high to low
SES, especially by labour market status, is cogrsistith a number of other studi&®®?’
However, studies have generally been unable taadot the potentially confounding effect of
mental iliness, which is known to be causally agged with suicidé®?°and is also associated
with lower SES and reduced labor market particggatDrawing on unigue data sources, we
account for the effect of mental or other illndssttmay be severe enough to cause signficant
sickness-related absence from work, for mentaggénrequiring hospitalisation, and for a range

of other SES variables, we confirm this causal ciasion.

In particular, we find that low income is assoaiatégth a greater burden of risk for men than
women, as is being an unspecified wage worker. Mehis group face a risk of suicide almost
three-fold higher compared to wage employees. absded in this category are normally
spouse assistance or other unspecified assistasitgad are more likely to be part-time and

temporary positions. They may also offer fewer apputies for development of supportive
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work relationships, and for many men work is anam@nt source of social support. This finding
is of interest because it cannot be accountedyfdow income alone. It is consistent with

findings such as those of the Whitehall studiesctviiave shown that decreased job security and
other forms of occupational stress lead to pooremtai health statu¥:*'2?A study from New
Zealand suggests that the risk of suicide accumsiiatyounger men in the context of
employment market change to a higher proportigplas of a part time, temporary nature, and
with high unemployment ratédwhereas the present study shows that in the Daeisimg, this

excess vulnerability exists regardless of age.

Having a managerial position appears to ‘prote@hrbut confers no advantage to women. The
finding is consistent with previous evidence thatgréing some control at the workplace is
positively associated with male health stafu’ However, to our knowledge, this is the first
study to demonstrate that the risk of suicide isloer (and may even be higher) for women in
managerial roles. In Denmark, employees are noympalid according to standard salary scales
from the state or unions, meaning that women ndymeteive the same pay as men for the
same job. Therefore, a possible explanation farphitern is that women may experience more
stress or role conflict when in a traditionally ex@ominated role, and that this adversely affects
their mental health and/or reduces their psychokdgesilience. An alternative explanation rests
on the selection for personality traits such asriiseness or independence to management
positions, which could mean more reluctance to edik when experiencing setbacks,

distressing situations, or mental disorder.

Our results suggest that men are socially and pdggitally more vulnerable than women to the
effects of job position, labour market status, arudme levef>*° The different roles and

expectations of men and women in family and soaiedy affect their risk of suicide. Although
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economic stressors are common to both sexes, aé legpothesize that failure in living up to
social, family, and own expectations may lead &atgr loss of self-esteem or psychological
distress in men than women, thus rendering men mdnerable to suicidal behavior. On the
other hand, it is possible that we are observiegutiicontrolled effect of mental illness that did
not result in hospitalisation or time off work. Atiugh this is plausible given that men are less
likely than women to seek help for psychologicaitdiss’’ 2 our findings also reflect the reality

of the social distribution of increased risk ofcde.

Interestingly, once a range of SES indicators agalth status are accounted for, there is no sex-
specific effect of marital status on suicide rikis finding is different from that in a previous
Danish study, probably because our analysis only focuses orestsbpaged 18—65 whilst the
previous one covered all ages. However, our findintpe progressively increased suicide risk
along with being married, living with a partnergdoeing single, is consistent with previous
studies, regardless of sex and &tgnd supports Durkheim’s theory of the protectiffect of
marriage on suicideAlso, it is widely accepted that childbearing isasitive life event which
may prevent people from ending their if€® The presence of a young child may increase
parents’ feelings of self-worth, possibly basedtwir perception of being needed. This may
explain our finding that parents—especially matheare less likely to commit suicide, in line

with previous findings>3°

That suicide risk increases with the degree of nidiy of dwelling in the crude analysis accords
with previous studies for Western countrté&"“?In the full model, this excess risk is attenuated
but remains significant in women, and is reverseghen. This suggests that the gradient of
urban-rural suicide could, to a large extent, bmanted for by the urban-rural disparities in

other health or SES factors and, in particulareseysychiatric disorders which may be more
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prevalent among city dwellefd** Once the effects of those factors are controbedliving in

big cities may offer, for example, better job odpaities and career potential, which may
benefit men more. Women may be more vulnerableconapetitive environment than their male
counterparts. Such explanation may apply in pagrdo young and middle-aged adults, the

socio-economically active part of the population.

Contrary to other reporfs the present study documents a generally lowerfoisguicide among
foreign citizens in Denmark, although this obsdoratvas confined to male immigrants only.
Denmark is generally a non-immigrant country: os¥5 percent of residents are foreign, and
most of them are youth or middle-aged adtltsnmigrants come to Denmark normally because
of a job offer, for schooling, to visit family, @s refugees. Our finding may thus largely reflect
selection factors that determine who is able toetorDenmark and their reasons for staying.
Men who immigrate to Denmark to work or for busmesay be more independent or have better
social networks than immigrant women. The fact thedlatively large proportion of immigrants
came from Islamic countries where suicide ratediticmally are low may also explain our

findings.

Denmark’s social economic environment is similathiat of other Scandinavian countries, and is
also comparable to many Western European counki@sever, one should be cautious when
generalizing the results from this study to othmurdries with different socioeconomic
environments, as our analysis has several limitatior example, our measures of SES cover
some, but not all, relevant aspects of an indiMiduacation in the socioeconomic system, and
individuals were assigned a social class baseti@ndwn socioeconomic status rather than

their head of household’s SES or through a domieapproach. Furthermore, this work does

13



not include socioeconomic factors that operaté@neighborhood or higher levels of social

aggregation. Such improvements are left for futuoek.
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Table 1.Distribution of study variables among suicide caseand population live controls as well as risk ofiscide associated with social and economic

status (SES) for men and women aged 485 years in Denmark

Number (%) Risk for suicide
Crude odds ratio Adjusted odds ratio Test of
Men Women
(95 percent CIY (95 percent CI¥ sex
SES Variables
Controls inter-
Cases Controls Cases
(n=104 Men Women Men Women action®
(n=10 438)| (n=208 760) | (n=5 210)
200)
Occupation and labor market
status
24 609 X*=115.4
Salaried employee 791 (7.5) 23166 (11j0) 732 §14.0 1 reference 1 reference 1 reference 1 reference
(23.5) ,
0.6 (0.6- 1.2 (1.0- 0.7 (0.6- P<0.001
Top or high level manager 548 (5.2 24136 (11/5)09 2.1) | 3042 (2.9) 1.1 (0.8-1.4)
0.7y 1.5y 0.8y
0.7 (0.6- 1.2 (1.1- 0.8 (0.7-
Low-level manager 590 (5.6)| 23061 (11.0) 367 (7.000 412 (9.9) 1.1 (0.9-1.2)
0.8) 1.4) 0.9y
0.9 (0.8- 0.9 (0.8-
Skilled blue-collar worker 1053 (10.0) 33321 @5, 58(1.1) 1853 (1.8) 1.1 (0.8-1.4) 1.1 (0.8-1.5)
1.0y 1.0y
Unskilled blue-collar worker | 1488 (14.1) 3327%.8) | 478 (9.1) 17 533 1.3 (1.2- 1.0 (0.8-1{1) u2- 0.9 (0.8-1.0)
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(16.7) 1.4) 1.3)
3.5 (3.1 1.5 (1.3 2.7 (2.4- 1.6 (1.3
Unspecified wage worker 749 (7.1) 7 293 (3.5) I™I) | 9074 (8.7)
3.9y 1.7) 3.1) 1.8)
1.3 (1.1 1.5 (1.2 1.2 (1.0-
Self-employed 1059 (10.1) 25002 (11.9) 140 (2.7B 518 (3.4) 1.1 (0.9-1.2)
1.4) 1.8) 1.5)
2.4 (2.2- 1.9 (1.7 1.3 (1.2 1.2 (1.0-
Unemployed 1126 (10.7) 13 806 (6.6) 372 (7.1) &@&L3)
2.6) 2.2) 1.5) 1.4y
2.1 (1.8- 2.0 (1.5-
Full-time student 210 (2.0) 3796 (1.8 98 (1.9) 58B (1.5) 1.0 (0.8-1.3)] 1.1 (0.8-1.5
2.5) 2.6)
13 458 4.4 (4.0- 3.0 (2.7-
Out of labor force 1118 (10.6) 8154 (3.9) 966.4)8 1.0 (0.8-1.1)| 1.0 (0.8-1.2
(12.8) 4.9y 3.3)
13 144 4.4 (4.1- 6.7 (6.0- 1.4 (1.2 1.9 (1.6
Age and disability pensioner | 1793 (17/,0) 15 488)(7|1 569 (29.9)
(12.5) 4.9y 7.4) 1.5) 2.2)
Gross income
11 561 X*=67.7,
Highest income quartile 1616 (15.5) 6586 (3.2) 06B7.8) 1 reference 1 reference 1 reference 1 reference
(11.1) P<0.001
21517 1.9 (1.8- 0.8 (0.7-
Second highest income quartiie961 (37.9)| 125 233 (60.0) 818 (15.7) 1.0 (0.9-1.1)| 1.0 (0.9-1.0
(20.6) 2.0) 0.9)
Second lowest income quartile 2 867 (27\5) 51 @387) | 1 661 (31.9 44 641 3.0 (2.8 1.9 (1.8 (D8B8- 0.7 (0.6-
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(42.8) 3.2) 2.1) 0.9) 0.8)
26 481 9.6 (8.9- 2.3 (2.1- 3.8 (3.4- 1.7 (1.5
Lowest income quartile 1994 (19.1) 25283 (12{1)3801 (34.6)
(25.4) 10.2) 2.6) 4.2y 2.1y
Marital status
67 910 X*=4.3,
Married 3702 (35.5) 122 634 (58.7) 2 135 (41.0) 1 reference 1 reference 1 reference 1 reference
(65.2) P=0.118
1.6 (1.5 1.7 (1.5 1.3 (1.2 1.2 (1.1
Cohabitating 990 (9.5) | 24089 (11.5) 426(8.2) B GR86)
1.8) 1.9) 1.4) 1.4)
27 353 3.7 (3.6- 3.3 (3.1- 1.8 (1.7 1.7 (1.5
Single 5746 (55.0) 62 037 (29.7) 2 649 (50,8)
(26.2) 3.9y 3.5) 1.9) 1.8)
Parenthood
91 678
No young child 9150 (87.7) 172 785 (82)8) 4 86B4Y 1 reference 1 reference 1 referenge 1 reference
(88.0)
0.5 (0.5- 0.4 (0.3- 0.7 (0.6- 0.4 (0.3-
Child less than 2 years old 333 (3.3 122 227 (53.983 (1.6) 3875 (3.7)
0.6) 0.5) 0.8) 0.6) X?=44.5,
0.7 (0.7- 0.4 (0.3- 0.5 (0.4- | P<0.001
Child 2-3 years old 405 (3.9)| 10404 (5.0)  75(1.4)3 617 (3.5) 1.1 (0.9-1.2)
0.8y 0.5y 0.7y
0.7 (0.7- 0.6 (0.5- 0.8 (0.7-
Child 4-6 years old 550 (5.3)| 13344(6.4) 184)3.55 030 (4.8) 1.0 (0.9-1.1)
0.8) 0.7) 0.9y
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Place of residence

Other than large city or capital 67 712 X*=30.6,
6 523 (62.5)| 137 373 (65.8) 2 919 (56/0) 1 reference 1 reference 1 referenge 1 reference
area (65.0) P<0.001
11831 1.3 (1.2- 0.8 (0.8- 1.2 (1.0-
Large city 1122 (10.7) 23894 (11.4) 652 (12.5) 1.0 (0.9-1.1)
(11.3) 1.4) 0.9y 1.3)
24 657 1.2 (1.2- 1.5 (1.4- 0.9 (0.9- 1.1 (1.0-
Capital area 2793 (26.8) 47 493 (22.]7) 1639 (31.5
(23.7) 1.3) 1.6) 1.0) 1.2y
Ethnicity
102 220 101 899
Danish-citizenship 203 194 (97.3) 5 105 (98.0) 1 reference 1 reference 1 referenge 1 reference
(97.9) (97.8) X*=12.4,
0.8 (0.7- 0.6 (0.5- P<0.001
Non-Danish citizenship 218 (2.1) 5566 (2.7 109)2 | 2 311 (2.2) 0.9 (0.7-1.1) 1.1 (0.8-1.3)
0.9y 0.7y

# p<0.05;: p<0.01.

" Crude odds ratios were adjusted for sex, agecaledar time through matching.

* Adjusted odds ratios were further adjusted foysptal and mental health status and all variatiiekeé table simultaneously.

%: The significance of the coefficient on the setefaction variables was examined with the likelithoatio test.
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