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ABSTRACT

Objectives: Studies comprising Danish Seventh-day
Adventists (SDAs) and Danish Baptists found that
members have a lower risk of chronic diseases
including cancer. Explanations have pointed to
differences in lifestyle, but detailed aetiology has only
been sparsely examined. Our objective was to
investigate the incidence of sexually transmitted
diseases (STDs) among Danish SDAs and Baptists as a
proxy for cancers related to sexual behaviour.
Methods: We followed the Danish Cohort of Religious
Societies from 1977 to 2009, and linked it with
national registers of all inpatient and outpatient care
contacts using the National Patient Register. We
compared the incidence of syphilis, gonorrhoea and
chlamydia among members of the cohort with the
general population.

Results: The cohort comprised 3119 SDA females,
1856 SDA males, 2056 Baptist females and 1467
Baptist males. For the entire cohort, we expected a
total of 32.4 events of STD, and observed only

9. Female SDAs and Baptists aged 20-39 years had
significant lower incidence of chlamydia (both
p<0.001). Male SDAs and Baptists aged 20-39 years
also had significant lower incidence of chlamydia
(p<0.01 and p<0.05, respectively). No SDA members
were diagnosed with gonorrhoea, when 3.4 events
were expected, which, according to Hanley’s ‘rule of
three’, is a significant difference. No SDA or Baptist
was diagnosed with syphilis.

Conclusions: The cohort shows significant lower
incidence of STD, most likely including human
papillomavirus, which may partly explain the lower
incidence of cancers of the cervix, rectum, anus, head
and neck.

INTRODUCTION

Studies have shown associations between reli-
gious affiliation and higher lifetime expect-
ancy and reduced risk of lifestyle diseases
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Strengths and limitations of this study

= A large homogeneous cohort comprising
200 000 person years was followed from 1977
to 2009.

= We have complete follow-up data for all indivi-
duals included due to the Danish tradition of
public healthcare for everyone and through
nationwide registers.

= We did not have access to records from general
practice.

= Only 26 of the 46 Baptist communities partici-
pated in the study, making that part of the
cohort vulnerable to selection bias.

= We were not able to measure actual religious
practice in the cohort but only church
membership.

such as cardiovascular ailments,! certain
types of cancer® ® and mental illness.” °
Studies of the Danish Cohort of Religious
Societies” have described a lower incidence
of cancer in the oral cavity, lung, oesopha-
gus, stomach, liver, rectum/anus and cervix,?
among Danish  Seventh-Day  Adventists
(SDAs) and Baptists. For cervical cancer,
Thygesen et al’ showed a relative risk (stan-
dardised incidence ratio, SIR) of 0.66 (0.47-
89) for SDAs and 0.22 (0.09-0.46) for
Baptists in the cohort. SDAs and Baptists are
characterised by abstaining from alcohol
and tobacco. A substantial body of research
has documented and highlighted the link
between religion and sexual preferences, in-
cluding religious recommendations for pre-
marital and extramarital sexual abstinence.
Also, spirituality and belonging to a religious
community are associated with later sexual
debut, condom use and fewer lifetime sexual
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partners.7_]2 However, actual incidence of sexually trans-
mitted disease (STD) has, to the best of our knowledge,
not previously been studied in a large cohort of religious
individuals.

Several of the cancer types that showed less incidence in
the Danish Cohort of Religious Societies are caused, mainly
or in part, by the sexually transmitted high-risk human
papillomaviruses (HPVs). HPV tests including 16 types of
HPV are positive in 5-40% of asymptomatic women during
their reproductive age, and up to 75% of adults are
infected during their lifetime,'® ' although there are large
regional variances. The risk of HPV infections rises with
increasing number of sexual partners, younger age at
sexual debut and recent change of palrtner.13 1516 Hpy
and chlamydia infection are most likely associated, and the
latter is now believed to play an important role as a cofactor
in the development of invasive cervical cancer."’

Hence, we hypothesise that the religious societies in the
cohort have a lower incidence of STD including HPV, and
also that a lower incidence of HPV can help explain the
lower cancer incidence previously found in the religious
societies in the Danish Cohort of Religious Societies.

Study aim

We aim to test whether: (1) the religious societies in the
cohort have a lower incidence of STD and, therefore, a
lower incidence of HPV, and (2) the lower cancer inci-
dence found in the religious societies in the Danish Cohort
of Religious Societies—attributed by lifestyle factors—is, in
part, mediated by a lower burden of HPV infections.

MATERIAL AND METHODS
Our study is based on the cohort from ‘The Danish
Religious Societies Health Study’.® The headquarters of

the Danish SDAs has been registering their members in a
central index card register from 1920 to 2005, and from
then on electronically. In total, 20 057 index cards have
been thoroughly analysed, excluding cards belonging to
members who were not born in Denmark (n=1997), had
invalid dates of baptism/becoming a member or birth
(n=690), duplicates (n=6740), died before 1943 (n=355),
were not identifiable from the index card (n=2304), or
those not matched in the Danish Civil Registration
System, where all Danes are registered with a unique per-
sonal ID (n=1381).

In order to collect information about the Baptists, all
of the 46 existing Baptist communities were contacted
and invited to participate in the cohort—26 communi-
ties accepted. A total of 6042 index cards were analysed,
excluding those who died before 1943 (n=92), dupli-
cates (n=1724), those not identified on the index card
(n=233) and those who could not be matched in the
Danish Civil Registration System (n=273).

In sum, the original cohort is a collection of 11 874
members of the SDA Church (n=6532) and Baptist
Church (n=3980) in Denmark, who were either a previ-
ous or current member of one of the societies during
the observation period 1943-2007.

For our present study, we had to narrow the original
cohort further, excluding SDAs who were members of
both the Baptist Church and SDA Church (n=11), those
who discontinued their membership before 1977
(n=957) and those who died before 1977 (n=589). In the
Baptist cohort, 11 members who were also members of
the SDA church were excluded, as were 260 unidentifi-
able members and 186 who died before 1977 (figure 1).
Individuals were followed from the day they were regis-
tered as member of one of the societies until end of

3,980 Baptists

Not identified
n =260
3,720 Baptists
Also member of SDA Church
n=11

3,709 Baptists

Died before 1977
n=186

3,523 Baptists

6,532 SDA
Also member of the Baptist Church
n=11
6,521 SDA
Exited society before 1977
n =957
5,564 SDA
Died before 1977
n =589
4,975 SDA
Figure 1 Cohort exclusion. SDA, Seventh-day Adventist.
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follow-up, 31 December 2009, date of leaving the society,
or date of death, whichever came first (table 1).

In Denmark, all residents are assigned a unique per-
sonal identification number in the Danish Civil
Registration System, allowing linkage for each member
to other national registers. Since 1977, all inpatient
healthcare contacts have been continuously registered in
the Danish National Patient Register, and, from 1995, all
outpatient and emergency contacts have been
included.'® Until 1993, diseases were registered using
International Classification of Diseases, 8 (ICD-8) codes,
and from 1994 onwards, ICD-10 codes were used. From
the Danish National Patient Register, we extracted indi-
vidual first-time healthcare contacts due to primary and
secondary syphilis infections, gonorrhoea or chlamydia
related disease (codes 091-099 in ICD-8 and A51-Ab6 in
ICD-10). If an individual had multiple contacts due to
the same disease, only the first event was used. For com-
parison, we made an equal extraction for the entire
Danish population of first-time healthcare contacts due
to the same STDs (table 2).

The study was approved by the Danish Data Protection
Agency (file number 2014-41-2709).

Statistical analysis

To calculate expected events in the cohort, we first cal-
culated the age-specific and gender-specific incidence
rates for each of gonorrhoea, syphilis and chlamydia
related disease in the Danish population, using data
from the Danish National Patient Register. For both,
SDAs and Baptists, we counted age-specific and gender-
specific person years in the cohort, using this value to
calculate the expected number of STD diagnosing codes
for each group. Differences in expected and observed
cases were analysed using Pearson x* test and p values
were adjusted with Fisher’s Exact Test.

Our design creates multiple zero observations in the
age groups, and we have thus chosen to use Hanley’s
‘rule of 3’ to estimate the significance of these find-
ings.19 20 This rule is applicable when zero events are
observed in a finite set of more than 30 individuals,

Table 1 Cohort description

Seventh-day
Adventists

Women Men

Included persons, n 3119 1856 2056 1467
Person years of 23.0 24.7 23.9 23.2
follow-up, mean
Person years of
follow-up, sum
Age at 32.2 26.4 19.7 20.5
membership, mean

Age at 241 18.7 16.5 17.5
membership,

median

Baptists
Women Men

71600 45907 49054 33980

Table 2 Diagnosed chlamydia, gonorrhoea and syphilis
in Denmark from 1977 to 2009

Incidence per
100 000 person

Gender Age group Observed* years
Chlamydia and related
Male 0-19 715 3.2
20-39 6058 23.8
40-59 915 4.1
60-79 227 1.7
80— 26 1.2
Female 0-19 4979 23.4
20-39 10788 44.0
40-59 1325 6.0
60-79 213 1.4
80— 27 0.7
Gonorrhoea
Male 0-19 179 0.8
20-39 973 3.8
40-59 271 1.2
60-79 61 0.5
80— 16 0.8
Female 0-19 1783 8.4
20-39 2922 11.9
40-59 168 0.8
60-79 30 0.2
80— 12 0.3
Syphilis
Male 0-19 76 0.3
20-39 676 27
40-59 476 21
60-79 340 2.6
80— 54 2.6
Female 0-19 91 0.4
20-39 469 1.9
40-59 201 0.9
60-79 268 1.7
80— 66 1.6

*Incidences of first-time registered sexually transmitted
disease-diagnosis per individual in the Danish population in the
period 1977-2009.

determining an upper boundary of 95% CI using the
formula CI 95% (upper) =3/n. If we thus expect more
than 3 events in the set, the proportion exceeds the
upper confidence interval (expected/n >3/n), and we
can conclude with 95% confidence that the lack of
observations is significant.

All data management and statistical analysis were con-
ducted using Stata V.13.1.

RESULTS

The study comprised 3119 females and 1856 males
belonging to the SDA Church, and 2056 females and
1467 males belonging to the Baptist Church. For SDAs,
the mean age at membership was 32.2 years for females
and 26.4 for males. The ages at membership for Baptists
were lower than those of SDAs, with 19.7 years for
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Table 3 Follow-up risk years in the cohort and control group (Danish population)

SDAs Baptists Danish population
Gender Age group Individuals (n) Risk years Individuals (n) Risk years Individuals (mean) Risk years
Male 0-19 400 4319 229 941 676 771 22 333 447
20-39 965 12142 742 8805 772929 25 506 646
40-59 1152 14 624 998 12 860 672779 22 201 699
60-79 1048 11 627 868 9726 398 764 13159216
80— 495 3331 302 1746 63 665 2100 954
Female 0-19 534 5561 326 1444 645 098 21288 240
20-39 1270 15787 982 11619 742193 24 492 366
40-59 1605 19797 1339 17 619 666 383 21990 638
60-79 1908 21 041 1232 14 484 471 623 15 563 571
80— 1282 9652 556 4032 124 896 4121 568
Sum 4975* 3523* 5235 101 172 758 343

*Note that individuals may have been observed over more than one age group and can figure in up to three age groups, hence the total

number of individuals does not equal the sum of individuals counted in the age groups.

SDAs, Seventh-day Adventists.

females and 20.5 years for males. The members were fol-
lowed for a total of 200 541 person years (table 1). Risk
years were counted for each age group in both, the
cohort and the Danish population (table 3).

Table 1 shows that, in the Danish population, the
majority of STD is found in the age groups below
40 years. For all three disease groups, for both genders,
the age group 20-39years is carrying the highest
burden of STD. Chlamydia and gonorrhoea are diag-
nosed much more often in females aged 20-39 years
than in males (44.0 vs 23.0 and 11.9 vs 3.8, respectively).
This does not seem to be the case with syphilis, where
the incidence of males is 2.7 vs 1.9 in females (table 2).

We followed the SDAs for a total of 117 507 person
years, and only two of the members were diagnosed with
chlamydia-related diseases (1 male and 1 female aged
between 20 and 39 years). No cases of gonorrhoea or
syphilis were found in the SDA cohort. We expected 2.9
events of chlamydia in the male group, and the differ-
ence is significant at p<0.01 (Fisher), X2:5.69 (Pearson).
We expected seven cases in the female age group, which
also is statistically significant at p<0.001, x°=16.78. For
chlamydia infections we calculated a SIR of 0.26 (0.01 to
1.47) for all male SDAs and 0.1 (0.00 to 0.56) for all
female SDAs (see web only table 1).

We followed the Baptists for a total of 83 034 person
years, and five were diagnosed with either gonorrhoea or
chlamydia related disease. No Baptist was diagnosed with
syphilis. In the age group 20-39 years, a single male and a
single female were diagnosed with chlamydia-related
disease. The expected numbers were 2.1 for males and
5.1 for females. These differences are significant at
p<0.05 (Fisher), x*=4.02 and p<0.001 (Fisher), x*=12.54,
respectively. Three females aged 40-59 years were diag-
nosed with chlamydia, where we expected only 1.1
events, but the finding did not prove statistically signifi-
cant. Also diagnosed with chlamydia was a single female
in the 60-79years age group, where we expected 0.2
cases. This also is not a significant finding. For the

chlamydia infections, we calculated a SIR of 0.36 (0.01 to
1.99) for all male Baptists and 0.75 (0.24 to 1.74) for all
female Baptists. A single Baptist female in the 20-39 years
age group was diagnosed with gonorrhoea, which equal-
led the expected 1.4 (see web only table 2).

None of the zero observations in the distinct age
groups for either SDAs or Baptists were significant at a
95% confidence level, using Hanley’s ‘rule of three’,
since this requires at least three expected cases, whereas
none were found. But looking at expected cases of gon-
orrhoea for SDAs as a single unit, we would expect a
total of 3.4 cases, which in fact makes it significantly
unlikely that we would not find a single case of gonor-
rhoea in the SDA cohort.

DISCUSSION
In this study, we find lower incidences of STD in
members of the Danish SDAs Church and Danish
Baptist Church compared with the background
population.

Several studies have described a negative relationship
between religiosity and risky sexual behaviour, which
may very well explain the lower incidence of STD and
lifestyle as the most plausible explanation,%11 ! though
none of the studies we found highlighted STD as a
dependent variable. These studies are prone to limita-
tions due to samples that are often small, non-
representative, and typically homogeneous with regard
to economic and racial/ethnic representation. Rostosky
et al'' contributed with a systematic review of the litera-
ture on the impact of religiosity on adolescent sexual
behaviour and found that many questions remained
unanswered, albeit the author points to evidence that
religiosity does delay sexual debut.

Studies of actual STD as a dependent variable among
religious communities in developed countries are sparse
in the literature. Gray22 showed a negative association
between Islam and the prevalence of HIV infections in
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the sub-Saharan African countries, which is in line with
our findings. However, an Indian case—control study of
322 outpatients at a skin and venereal disease department
did not find religion (Hinduism) to predict the cases.”

We also hypothesised that STD incidence is positively
related to cancer incidence in the cohort, providing
explanation for the lower incidence found earlier.” The
carcinogenic effect of HPV is described thoroughly in
the literature. Since HPV is rarely diagnosed due to its
primarily asymptomatic course, in neither our cohort
nor in the Danish population were we able to measure
the incidence of the actual infections. Using diseases
that have a similar pattern of spread and cause is there-
fore a good proxy. Chlamydia infections are known to
have a fairly asymptomatic cause, and are by some
named a ‘silent epidemic’. Glasier et al** describe the
factor of riskier sexual behaviour for STD with severe
symptoms for the transmission to be maintained. As
infections with chlamydia and HPV are fairly asymptom-
atic, it may indicate that transmission is very sensitive to
increases in risky sexual behaviour, and hence has a
similar pattern of spread. Mainly, HPV types 16 and 18
are considered carcinogenic, but several other types are
suspected to be involved in cancers as well.'* Practically
all cases of cervix cancer,” approximately 5-20% of all
cancers of the head and neck,26 and approximately 80-
90% of anal cancers in men,27 28 are caused by HPV. An
estimated 5.2% of the total cancer burden in the world
is caused by HPV, 2.2% in developed countries and
7.7% in developing countries.”®

The lack of healthcare contacts due to STD in the
cohort may, therefore, very well indicate a lower burden
of HPV and, in the end, a lower risk of HPV-related
cancers.

We find it interesting that the association between reli-
gion and sexual behaviour has only been the object of
limited investigation, since social scientists already, back
to Durkheim, proposed social influence and control the-
ories for the association in what Wallace and Williams®?
define as an overall ‘socialisation influence framework’
in which religion is one of the major social forces.

Strengths

Our study is strengthened by our large cohort and the
fact that we have complete follow-up data for all indivi-
duals included. All Danes are registered in a central
national database with a unique ID used for ensuring
the identification of the individuals in the cohort.

The information about diagnosis codes was gathered
from national registers that, since 1977, have been con-
tinuously updated by public as well as private hospitals
in Denmark. This made it possible to extract exact infor-
mation of public healthcare contacts for the entire
Danish population for determining the population inci-
dence rates. All data were standardised into age groups
and incidence rates calculated based on person years to
make comparison possible. Denmark has a healthcare
system covering all Danish residents, making sure that

economics or social class is not a factor limiting access
to public healthcare facilities.

Limitations

The diagnosis codes we extracted from the national regis-
ter include healthcare contacts in private and public hos-
pitals and other public healthcare facilities in Denmark.
We do not, however, have access to records from general
practice. The vast majority of STD diagnostics and treat-
ment is located at primary care/general practices, but
the pattern of health seeking in general practice is prob-
ably similar for religious and non-religious Danes. If
cohort individuals were more prone to avoid seeking
help for sexually transmitted infections, we would expect
STD to increase in the cohort due to untreated infec-
tions, which does not seem to be the case.

Only 26 of the 46 Baptist communities participated in
the study, making that part of the cohort vulnerable to
selection bias. We have not been able to control for
potential differences in lifestyle factors and sexual behav-
iour compared with the Baptist communities that
declined to participate.

Furthermore, we only had access to church member-
ship and not the actual religious practice of the cohort
members, hence their devoutness and adherence to reli-
gious practice may differ. Reasons to seek membership
in minority church communities are many, and are
affected by psychological, social and cultural forces,
which may differ in non-Danish settings. This weakens
the external validity of the study and must be taken into
consideration when interpreting the results. However,
previous research indicates that minority churches such
as those in the cohort generally have higher rates of
practice and religious vigour than the national Church
of Denmark (Evangelical Lutheran Church).’

FUTURE RESEARCH

Further and more rigorous studies are needed to better
understand the aetiology of the health benefits of the
cohort in the Danish Religious Societies Health Study. It
would, for instance, be interesting to measure the actual
religious behaviour of the members and see how it cor-
relates to the above findings.
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