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ABSTRACT
\,

A cross-sectional seroepidemioclogi¢ survey of socioceconomic,
contraceptive and sexual fa;tors and HSV-2 antibody was carriea out 1in
Toronto, Canada between 1978 and 1980. The objective of this survey
vas to iﬁeﬁgxfy the contraceptive, sexual ana socioeconomic factors
associated with sntiboay evidence of HSV-2 infectiom. A stratified
rangom sampling method was usea to obtain men and women from dxv;rse
socloeconowic areas of the city. A door-to-door survey was carried out
in which ?lig1b1e candidates were 1Rvited to participate, and tpén
intérviewed in their homes. Following the interview a blood sample was
drawn by the interviewer. The sera were -analyzed using a radiolmmuno-
assay method for HSV rype-specific and croslreacting antibodies.

Men and women befueep the ages of 35 and 50 were eligible for the
stuay.  0f 1,220 persons 1invitea to bartlciptte, 957 (78.4%) completed
interviews., Seven hundred and forty-eight serum samples were retrieved

;frou 320 men and 628.v°nen. Herpes simplex viru; apt;body vgs found 1in
587 (78.52) of those tested. HSV-2 specific an:iquy was found 1in the
sera of 116 (15.51) Pparticipants conp;lting of 41 (12.87) men ana 75
(17.52) women. The datas were’ analyz‘ed using suummary statistics, CIu
square univariate nnnlyii- ’nd -Jltiple logistic regression. Byth méen
'and von:n with HSV-2 aotibody had begun intercougse at. an earlier age, -
had had ;ore sexual paétn;rl, anhd were more likely to remt their homes
than those without antibody. Men with HSV-2 antibody more frequently
reported living in theirt h;-cn'for a shorter period of time, had more

sexual partoers in the year preceding the interview, and more fre-

_ﬁucn:ly‘tcportod genital infections' than did men without antibody. NMen

111



with and without antibody were similar with regard to all dimensions of
socioceconomic status. Women with HSV-2 antibody were more often
previously married, haa a lower educstional level and lower househeld
income, reported fewer years of condom use by their partners, had more
years of oral contraceptive use, more frequently reported interc¢ourse
prior to marriage, more frequently reported having hac a hysterectamy
and having had cervical cancer, anc were more likely to have received

a dlooa transfusion than women without antibody. When the sexusl and
contraceptive variables as well as other socioceconomic and lifestyle
variables of 1interest were examined using loglstic regression, men who
began 1ntercourse by age 17, who reported at least 0 sexual partoers,
who rented their home, and lived in an apartment, were more likely to
show HSV-2 antibody even when adjustment was made for present age,
condom use, education, marital status aﬁd other factors. Women who
began 1intercourse by age 19, reported at “least 2 sexual partners 1n
their life, reported condom use by thex; partners for fewet years, who
haa uneaxan oral contraceptive for at least ten' years, rented thear
howe, And‘hno undergoné a hysterectoay, ;eie more likely to have HSV-2
antibody, even when adjustment was made for pre¥ent age, education,
marltal status and other facto?l.

It 1s not known whether or not the unexpected association of
rental status ﬂc s ;pﬁribua.one or whether it reflects an alpezt of
sexual behaviour or l1festyle which would greatly incresse HSV-2

jL:iigouye. Further studies are required to resolve this issue. The
results indicate that -ultiplg sexual partoers, early first intercourse
and rentnl'ltaguo for both ;gn’and wvomen, aud oral contraceptive use

and having undérgone s hysterectomy for women, are associated with

-
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HSV-2 antibody ana that statisticsally s:gnificant associations for

socioeconomic status or other lifestyle factors could not be

demonstrated by the present data.
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et al., 1981).

-

In. the 1970s there was a wmarked increase in medical ané pudlic
attention to genital herp;s. This may have been due to the asscociration
of HBSV-~-2 waith ﬁervxcal carcinomy, 1lmproved neth;dl of detecrtion,
popularized presentation of the incurable nature of the infection and
possibly soze regl elevation 1n the occurrence of genital herpes. In
add1:1;n, Meltzer (1975#as well as other authors suggest that there
has been wmore sexual freedom oifr the last decade and, with thll; an
increase 1n the frequency of genital Dherpes. Although there are no
studies which validate "this hypothesis, it 1is eviacent that genital
herpes now affects, and perhaps always has affected & substantial
numbér of people and, when symptoms do orcur, cause a great deal. of
suffering. A survey of £erpes victims done by the American Social
Health Assocx;txon (1981) revealed that those with symptoms experience
extreme personal and physical discomfort.

*

From, information 1in previous 1nvestigarions, it 1is evident that
- ~

venereal transwmission ;f HSV-2 1s possibple and that women vho are
sexually actave and u#% represent lower socioeconomic groups are more
likely to show evidence of HSV-2 infection than others. in addition,
both men and wogen with genital herpes infections sre more likely to
have other venereal diseases than are those without genitfl herpes.
There have been few studies which have examined the indlv?dull
associatiod between age at first intercourse, onumber of sexual

. » ) ~—
partners, contraceptive practices, socioceconomic #0d life‘lyle factors

and HSV~2 ipnfection. There have been no studieg which examine the

separate effects of any of these factors while taking into account the

effect of the other interrelated factors. Therefore information about

[
.
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CHAPTER |
INTRODUCTION
. 4

Crinical descriptions of herpes genitalis were recordecd by Jean
A;truc in France as early as 1736 (Hutfiela, 1966). With wmodern
laboratory techniques, herpes simplex viruses were later 1i1solatec .Qd
identified (Wilay, 1973). Among the five herpes viruses 1nfecting man,
herpes simplex type“N1l (HSV-1) was 1dentifiec as causing localfted -
infections of the moutn, oral cavity and areas above the ;axat, 'hil;s
herpes .simplex typg 2 (HSV-2), the topic of this study, was founongéa
infect the genital area and other sites below the waist (Pauls and
Dowdle, 1967, Nahmias and Dowdle, 1968).

When eymptoms of genital herpes infection occur, symtoms incluce:
painful blisters occur and last from one day to several weeks, often
accompanied by pain and s;elllng in the i1nfected area and lymph nodes
as well as fever, «

HSV-2 1infections are often asymptomatic and clinically aifficult.
tq detect. Viral shedoing can occur durlné asymptomatic as well as
symptomatic eplsodes and up to one month following an episoage.
Therefore the infected individual is capable of unknowingly inf’cting
others throggh physical contact. Once 1nfection occurs the virus
remains io the. neural gangh}a indefinitely, most frequently in a l;tent
state, but capable of reactivation aguring périods Of stress or xlln:co.
The infected individual may as a result experience repeated Qp?.odcg
throughout life (Rawls, 1973). Although a number of agente- which_ can

curtail the episodes as wvell as a preventive vaccine are under invest-

igation, no effective cure for genital herpes currently existes.

1



The prevalence of HSV-2 ‘infections 1is difficult to establish
because of the asymptomatic nature of wmany herpes infections and
because until recently ain no;t parte of the world, including Canada,
genital herpes was Dot a reportable disease. The Centers for Disease
Control in the United States estimates that approximately 300,000 new°=
cases of genital herpes occur each year in the U.S. (U.S. Centers for
Disease Control, 1980). An estimate of the prevalence of HSV-2
infections can be obtained from seroclogic surveys of HSV-2 antiboay.
In Canada information on the occurrence of HSV-2 antibody 1s availabie
from two h‘rlehold surveys. Using a microneutralization test HcDon;ld
et ul. (1974a) reported that 19 percent of 430 women in Montreal showed
HSV-2 antibody. Similarly, Rawle et al. (1980) used a radioimmunocassay
(RIA) technique and found HSV-2 antibody in the sera of 22 percent of
255 women reaidgggfszh}orooto.

One of the most sewious consequenc;s of HSV-2 infection 1is
traosmission to the pewhorn from the birth canal of the wother during
deliverf. Neonatal herpes 1is reported to occur in from 1 in 30,000 to
1 in 1,000 deliveries (Nahmias and Starr, 1977). The Aﬂericnn Acadenmy
of Pediatrics (1980) ha, estimated that approximately 60 percent of
nevborps infected with HSV-2 die and 50 perceat of those who survive
suffer serious ocular or neurolsgic consequences.

In addition to the direct Sealth ;ffectn of this virus, HSV-2 ;ll
beed implicated in the etiology or promotion of cervical cancer.
lu-crouu- iovestigators have reported thst HSV-2 antibédy is wmore
frequently found in women with cervical camcer than in women of similar

ages who do not have cervical cancer (Kessler, 1974a). Recently, this

virud has also been investigated in relation to prostatic cancer (Baker

' AN



et al., 1981).

)

In. the 19708 there was a wmarked increase 1t medical and public
* 1

attention to genital herpes. This may have been due to the association
of HSV-2 with Eervxcal carcinomgy, 1lmproved ueth;dl of detection,
popularizea presentation of the incurable nature of the infection ang
possibly some re;1 elevation 1n the occurrence of genital herpes. In
addx:x;n, Meltzer (19793Bas well as other authors suggest that there
has been more sexual freedom o&:r the last decade and, with thll; an
increase 1n the frequency of genital herpes. Although there are no
studies which wvalidate "this hypothesis, 1t is evident that genital
herpes now affects, and perhaps always has affected & substantial
numbér of people and, when symptoms do occur, cause a great deal- of
suffering. A survey of 'herpes victims done by the American Social
Health Assoc;atxon (1981) revealed that those with symptoms experience
extreme personal and physical discomfort. |

From, information 1n previous investigations, it 1is evident that
- M \

venereal ;tannmission ;f .HSV-2 1is possibple and that women vho are
sexually actave and wg% represent lower socioeconomic groups are more
lr1kely to show evidence of HSV-2 infection than others. In addition,
both men and vogen with genital herpes infections are more likely to
have other venereal diseases than are those without genit®l herpes.
There have been few studies which hlve\exanined the indxv?dual

associatiod between age at first intercourse, oumber of sexual
L]

partners, contraceptive practices, socioeconomic shd lifc‘lyle factors

and BSV-2 ionfectionm. There have been no studiep which examine the
. - ’

separate effects of any of these factors while takiag iato account the

effect of the other interrelated factors. Therefore infprnagion sbout

-

-




the relative impact of each’ of these factors on the acquisition of
HSV-2 was not available in the literature.

The present investigataon was designed to obtain uéxual.
contraceptive and other relevant information from a wide range of
socloeconomic groups, vx;hiﬁ essentially ome culture, with the purpose
of examining the separste and possibly confounding effects of these
factors on the occurrence of HSV-2 antibody.

The primary aim of this investigation was to simultaneocusly

-

examine biologicslly plausible ~factors which could directly: affect
-
exposure to HSV-2 infection 1n order to 1c0entify special conditions of
\ . ,

risk of HSV-2 ainfection within the context of sociologic and

behavioural factors which could affect such exposure.

Ry
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CHAPTER 2

REVIEW OF THE LITERATURE

INTRODUCTION

The topics <coverea in the review of the literature have been
selected to prévzne sufficient information about herpes simplex virus
and the factors reported to be aalc;cicted with HSV-2 iufe:tion to pl‘
the current i1nvestigation 1n scientific and historic context.

The first section of this review provides :i1nforwmation abou; the
biological and bloch;mxcal characteristics of herpes simplex virus
which are of special importance to the survival and subsequent
transmission of this virus.’

Section 2 covers some of the clinical aanlfeltgtions, health

-

consequencéa and treatment of HSV infection.

Section 3 provides an overview. of the methods of detection of
geuitnl herpes infections with an emphasis on the methods and problems
of serologic confirmation of past type 2 infection. .

A brief historical review 1s presented in Sectiom 4.

.The general prevalence of herpes simplex infection is reviewed in
Section 5. Seroepidemiotogic studfes ?f type 2 antibody are reviewed,
including only those studies which differeotiate betwveen HSV-] and
BSV-2. ] . \. i

In Section 6, the factors reported to be associated with herpes

virus type 2 infection - are discussed. Information from sero-
epidemiologic studies as well as clinical studies of HSV-2 infections
is utilized.

.

In the summary and coaclusion of the litersture review, the - .

N
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factors reported to be associrated with HSV-2 i1nfection are summarized
and the questions regarcing the risk of HSV-2 infection which reuaiF
unanawvered by information from the pudblished literature are discussed
in terms of the objectives of the present investigation.

Only seroepidemiologic studies of HSV-2 antxbo;y have been
reviewed 1n this chapter in detail. Not all serocepidemiologic cancer
studies have been included, because some report only antibody
differences between cancer cases and control groups without complete
information about risk factors unrelated to‘cancer. Only those cancer

studies which represent variocus parts of the worla and provide some

information on specific risk factors have been include

2.1 HERPESVIRUS

The family herpesviridae encompasseés over 70 viruses which affedt

at least 30 different species (ﬂahmial apa Norrild, 1979).‘\\\‘

This group of viruses is primarily 1qentified by the structure of
their virion (Fenner et al., 1974). Herbelviruoes are relatively
large, morphologically distinct enveloped viruses, 150 to 500 nano-
meters in dianete;, containing a dguble-stranded DNA core of approx-
imately 100 million daltons in molecular weight, contained in a protein
icosshedral capsid of 162 subunits (Fenner et al., 1974; Nahmias et

al., 1976b).-

Five h.?iélviruoet are known to infect humans. These viruses are

r

cytomegalovirus, varicella-zoster virus, Epstein-Barr virus, bherpes
simplex virus type 1 (HSV-1) and herpes simplex virus t}pe 2(BSV-2)
(Penner et al., 1974; Nahmias and Norrild, 1979).

2.1.1 Herpes Simplex Virus

¢



Type Differentiation

Two biochemically and antigenically distinct serotypes of herpes
simplex virus, HSV-1 and HSV-2, have been identified (Psuls and Dowdle,
1967; Nahmias and Dowdle, 1968; Ravls, Tompkine and Melnick, 1969).

Although strain differences within: each ,ubtype have been
1dentifiea, most clinical wmethods of detection do not go Dbeyond
characterization of the virus‘ns type 1 or 2.

HSV-1 and HSV-2 share common antigens which produce crossreacting

antibodies, This <cross-reactivity makes serologic detection of
type-specific antibody particularly difficult. Serologic standards and
wmethoas to deal with this problem are discussed in Section 2.3 of thas

chapter.

* ARlthough both HSV-] and HSV-2 are capable of infecting most body
sites, HSV-1 generally produces infection on the lips, face and other
areas above the waist. HSV-2 causes genital lesions and infections of
other Body sites below the waist, although some reports estimate that
nearly half of the 1solates found in the genital area are ctype )
(Barton et al., 1982; Ishiguro et al., 1982; Ozaki et al., 198Q).

However, from a number of larger studies, it is estimated that at least
v .

85 percent of Viral isolates from genital lesions have been found to be
\
type 2, and more than 70 percent of isolates from herpetic lesions

'above‘che wai:tlﬁérg found to be type 1| (Kaufman et al., 1973; Rawlis et

a RN

al., i971; Tautivanich and Tharavanij, 1980; Wolontis and Jeansson,

9. (

2.2 Cl_iuical; ‘)lanifq;tatidnl

“ Alﬁ?oujh the: site apd syst

[y

emic uonccgutnceo'of infection due to
- . v

LA -

HSV~1 and HSV-2 aiffen, the g-:hpgenic cf{ccio of gach virus on the



host cell are similar. Both types of viruses shere the characteristic

of persistence through latency in the infected individual and, although
antibodies are produced, an absolute immunity through exposure to
either gype of virus is not acquired.

Unless otherwise specified, the c¢livical oeccr%ptious that follow
‘have beam taken from a review of herpes simplex infections by Rawls
(1973).

Berpctic‘ lesions often occur in tissues derived from embryonmic
ectoderm. These include the skipn, oral cavity, vagina, conjunctiva and
nervous system. )

Herpes sigmplex viruses are cytolytic, causing cell pecrosis and
inflammation of the surrounding area (Rawls, 1973; Fenner et al.,
1974). Systemic infections such as encephalitis can result in
coagul;tion necrosis of vital organs. Actual cell changes have been
observed through histologic examination of exfoliated cexvical cells.
A '‘ground glass'" appearance is seen in which the‘nucleun is structure-
less and swollen. Numerous multinucleated cells are seen and intra-
npuclear inclusion bodies are ippuren: (Nahmias and Norrild, 1979;
Rawls, 1973).

Clinical manifestations of type 1 infection include acute herpetic
gingivostomwatitis, herpes labialis, skin lesions, eczema varicelliform,
herpecticum kaposi, éraunntic herpes, follicular conjunctivitis,
. herpetic oncephali;ia and herpes hepatitis. Because of the particular
focus on the above factogi'll-ocin:ed with the acquisition of ESV-2,
this reviev will focus oo the .clinical manifestations and sequellae of
type 2 virus.

HSV-2 infectioans uiunlly affect the genital areasa, hips or thighs.




Lymph nodes in the area may become swollen and pain in the legs or
buttocks may develop during an eplsode. fncividuals with symptoms
often experience 1nitial tingling and then painful buroing and itching
in the affected area. Pain or burning during urination or paln during
intercourse and, 10 women, a burning vaginal discharge can occur.
Genital herpes infections often cannot be detectea upon physical
examination. When detectaole upon physical examination, genital herpes
sores consist of fluia-filled vesicles with a thick cornium.

Herpetic lesions are more readily detéctable in men than in women
(Rawls et al., 1971). An examinstion of 59 men from whom HSV=2 was
1solatea from the urethral area revealed that in 18 (312), herpes
lesions coula not bpe detected. Similarly, of 52 wowmen in which HSV-2
was 1solated from the cervix, 23 (44%) showed no evidence of genital
herpes lesions (Jeansson and Ho;in, 1975);

Confirmation of infection- through viral 1isolation is often not

possible. Sumaya, Marx and Ullis (1980) isolated HSV in 13 (68.42) of

4

I? apecxﬁens exailned, taken from patients ugth clinical evidence of
genital hetpes, while Smith, Peutherer anc Rooertsoo (1973) isolated
HSV in only 30 (38.5X%) of 58 u;men and 35 (38.5Z) of 91 men diagnosed
as having genital herpes. |

»

Many genital herpes infections are asymptomatic. Wheén virsl

'
isolation frow genital secretions is possible, this usually indicates a
subclinical infection. Jeansson and Molin (1975) carried out a study
to assess tﬁe occurrence of subclinical genital herpes. They examined

2,506 men and women attending a venexeal di:ecue clinic io Stockholas,

Sweden. Isoclates were taken from the urethra in men and from the cervix

in. womeun ana the specimens were typed using an immunocelectroosmophor-
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esis test. HSV-2 was 1solated from 59 (4.3%) of 1,377 men 52 (4.6%) of

1,129 women without clinically apparent genital herpes. Tantivanich and
Tharavanij (1980) reported that HSV-2 was isolated from the genital
trace of 14 (8.92) of 157 women who ;k& no symptoms of infection. Adam
et al. (1979) reported that HSV-2 was isolated from 5 (10%) of 50 wowen

>

without symptoms of herpes genitalis.

VVlrll sheading cat occur during periods of reinfection and u; to
30 days following the infection (Guinan et al., 1980; Ravls; 1873).
Because viral shecding frow tho;e infected 1is the method of trans-
mission to a recéptive host, the fact that viral shedding can occur 1in
the absence of symptoms of infection 18 a8 particularly important
characteristic of this virus.

.2.1 Latency

Endogenous and exogenous factors which are capable of reactiva-
ting the latent virus are factors which affect the host such -as
--——’v"

exposure to sunlight, fever, menstruation and emotional stress.

There is evidence that, after infection, the HSV-2 virus travels

to the peuroganglia, remains with the individual in a latent stage and
can be reactivated through prsical or even emotional stress, or
througJ renewved exposure to the virus itself from an exogencus source.

) i
This can result in a recurrence of infection (Nahmias and Roizman,

1973b; Rawls, 1973).

Latency h&s been confirmed in a number of ways. Studies of
inoc;latcd -né.aacrificcd'-ice revesled evidence of infection (Rawls,
1973). Buman eutopsy studies have -hovn'thnt HSY-1 can be isolsted
from the trigeminal nerves in individuals showing antibody evidence in

~ : - - /
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their blood and that HSV-2 can be isolated from the sacral ganglia with

correlated antibody evidence of type 2 in their-sera (Forghani, Rlassen
]

:

and Baringer, 1977). 1Io addition, it has been shown that persons with

anti1body to the virus can have repeated active episodes of localized

-

~
-

infection (Nahmias and Roizman, 1973a).

Primary infections are those that ste found in persons without
herpes simplex virus amtibody tc that name'virag_type. It 1s possibdble
te have & primary infection with type é and still have antibodies to
type 1. When' symptoms occur, initial (prisary) genital herpes
iﬂfectxons are usually more severe and faat lénger :h;n TeCcurrent
episodes. Herpetic sores usually develop between 3 amd 7 days Afg;r
initial infection and can last up to 33 days. Recurrent infections are

infections that occur in a person who alreaay hss antibodies to the

—— x

~ A

virus of that type. Recurrent infections can last from one ro 14 days

(Rawls, 1973; Guinan et al., 1980).

2.2.2 Neonatal Infection

Herpesvirus 1infection in the neonate is vsually due to comtact
with the virus in the mother's birth canal upon delivery, and canm

result in sericus neurologic damage, blindneds, chorioretinitis and
- ‘ . ~
sometimes death (Kahmias and Starr, [977; Rawls, 1973). Nahmias et al. -

(1971} reportea Ehat 140 (1.02%) -of 13,266 ssymptomstic pregnlmt—ypomen

examined showed cytologit evidence og HSV-2.
N ”

infdftion at the time of deiivery is estimated to be a-fbigh as énc in

Maternal HSV-2 genital

[}

l,Qﬂb té ‘voe in 30,000 deliveries. - Neonatal hcrpctic’ii?cctiou is

reported to occur in one of every 7,500 birthe (Mahmias et al., 1971).

-

Nahmias et al. (1971) reported the' occurrence of pregoancy complica-

”
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tions 1n women with genital herpes 1infection in comparison with the

" rates in genersal oostetric hospital statistics. In 37 women whose
genital 1infection was detected up to 20 weeks' gestation, tpon:aheous
abortions occurres in 12 (332). This proportion was three times that
of the hospital rate of 656 in 6,536 (10.61) pregnancies.

Of J4B neonates born to mothers with genital herpes infections,
105 (712) o1ee¢ during infancy and of those who survived 22 (15%)
sufferes peurologic or ocular seguelae (Nanmiass, Alford anc Korones,
19701): Amstey (19%5) reportea that of ]2 babies born to:uothers with
genital herpes 1infection more than 4 hours after the wmembrane hada
ruptured, either through vaginal delivery or by Caesarian section, five

s
(422) dx:c and three (251) suffered serious consequences.

In order tp prevent neonatal infection, the American Acadeamy of
Pediatrics Commnittee an the Fetus ana Newborn (1980) recommendea that
cytnlo&xc and virologic studies be done at least twice during the last
s1x vcék. ot pregnancy. Because the risk of infgction to the newborn
18 greatest onté the membrane 1s rupturea, delivery should occur within
four hours of rupture. Csesarian section is recosmended only 1f the

membrane .has been ruptured for less than 12 hours.

2.2.3 Transmission
Transpission of herpes simplex virus occurs through direct cootact

with viral particles shed from secretions of those infected during or
N '
following herpetic episodes. Autoinoculltian~tﬂ alsc possible, in

-
-




which virus shed from lesions on one boay site can be spread to other
areas (Nshmiss and Dowdle, 1968).

HSV-]1 1s generally spread through the oral-respiratory route.
Nosocomial 1infections 1in which an adult-to-child amd chila-to-child
spread of ESV among patients, their families and hospital staff occurs,
have been reportea {(Buacingh et ak., 1953; Hatherley, Hayes and Jack,
198Ca, Hatherley, Haves and Jack, 1980b; Hatherliey et al., 1980c¢).
Selling ana Kubrick (1964) described herpes glaciatorum in which HSV 1s
spreaa through the physical contact of wrestling. They reported an
outbreak of HSY infection emong five members of a 30-member wrestling
teaz during a l0-month perioa.

HSV-2 18 wmost frequently spread through contect with 1nfected
genital areas. Maternal to peonate transmission of HSV-2 can occur
either by the newborn's contact with the mother's infected birth cnn‘l
during delivery or through ascending spread of the virus to the fetus
prior to delivery once the membrace 1s ruptured (Nlhmi;s and Visintiaoe,
1976a). Transplacental transmission of HSV-2 1is relatively rare
(Amstey, 1975; Nahmias and Norrild, 1979).

Although HSV-] and 2 are both capable of infecting all body sites,
venereal transmissiod of HSV-2 is a primary route. Venereal
transmission of HSV-2 has been established through the examinatioo of
the sexual contacts of peraoﬁ. with herpes genitalis. Nahmias et al.
(1969) reported thn; 7 of 8 women who had recent sexual contact with
men diagnosed as having genital herpes showed evidence of HSV-2 within
one week of contact. In orde; to assess the possibility of venereal

transmission of BMSV, 30 women who were sexual contacts of these 30 men

vere exami by Rawls et al. (1971) for genital herpes. HSV wvas
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isolated 1n 10 (3321) of these women compared with the isolation of HSV
from the genital secretxonl\ of 4 (1.8%) of 222 control women. IJ
addition to this evidence of venereal transmission of HSV-2, other
flctorlysuggest that HSV-2 1is prxnarxl} spread through sexual contact.
Individuals who have other venereal diseases such as gonorrhes are wmore
likely to show evidence of HSV-2 infection than are :hoae.uxthou: other
venereal disease (Acelu#:, -Fabiyi and Osunkoy, 1978, Duenas et al.,
1972, Montefiore, Sogbetun and Anong, 1980; Jeansson and Molin, 1975).

[ 4 . . .
Women wbo are sexually active, and especially prostitutes, more

frequently show serologic evidence of HSV-2 infection than those not

+

sexually active (Adelus:i, Fabiyi anda - Osunkoy, 1978; Tantivanich and
Tharavanij, 1980; Menczer et al., 1975; Rawls, Tompkins and Melnoick,
1969). g

Further evidence of !ﬁ; venéreal transmission of HSV-2 1s the fact
that the virus 1s rvarely founa in children and generally does not
appear in wmost populations until the age at whicH sexual activity
begins (Acdam et al., 1973b; McDonald et al., 1974a; Ory et al., :975;
Strizdva et al., 1976). - i

.Given that the viral particle 1s present, the precise conditions
for transmission are not well understood. Montefiore, Sogbetun and
Anong (1980) cuggélted that trensmission via fomites may be pélcible as
HSV-2 inoculum was able to survive under experimental coanditions of

heat and -oiniure, on cotton swabs. Ounce drying of the swaba began,

the HSV titer diminished considerably within three hours. Roome ,

Mootefiore and Waller (1975) suggested that HSV-2 may be acquiréd from

tovels and other materials shared in iostitutional settings because the

proportion- of persons with HSV-2 antibody in prisons was higher than

14



that found 1in non-institutionalized persons. - . ‘.

2.2.4 Arzibocy ano Immunity

Antibody to the wvirus folloving an initial 1infection usually
appears within one week of 1nfection and reaches maximum titer
approximately four weeks later. As noted earlier, absclute immunity to
herpes simplex wvirus depes mnot generally occur as the result of
exposure. Antibody does mot 1ncicate resxsthce to lesion development.
Although there are po genetic or racial differences in the response to
the wvirus, not all individuals are equally susceptible to xngectxon.
Persons with prior exposure to HSV-] experience less severe 1initiasl
episodes of HSV-2 infection. Persons who are on immunosup- pressive
medication, suffering from other 1linesses and, possibly, those who
bave other genital proplems are more susceptible te HBSV-2Z infection
{Nahmias and Norrild, 1979).

After 1infection, antibody remains for 1life. Edeeuce that
antibody persists for life comes frowm studies of repeated sampling of

the same i1ndividuals over time, and 1ndirectly frem the fact that the

Aroportion of the population with antibody increases with age.

2.2.5 Associated Diseases

Cervical Cancer 1

Over the last 15 years, well over 30 serologic- surveys of cervical
cancer patients and comparison groups have been carried out. Nearly
all of these investigations have revealed that women with ;qun-oul cell
cancer of the cervix more frequently shovw antibody evidence of HSV-2

infection than do women of similar age, race and social Cllll.l R
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Because women with cervical cancer are also more likely to have
other venereal dJdiseases, rTepresent lower socioecanomlc groups ang are
relatively nore'-exually active than comparison groups, it is not clear
wvhether the association of <cervical cancer and HSV-2 is Odne of
covarxabxlx:y.' That 1is, women who are more likely to be at risk of
cervical cancer for unknown socloeconomic Or sexual reasons may also be
at gr;::;r risk of HSV-2 xqfection. + The investigations 1ndicate that
the association between cervical cancer and HSV-2 antibody 1s -not
merely one of covariabilaty (Adam et al., 1972; Graham et al., 1982;
Rawls et al:, 1976). In a Eompar;ocn of sexual behaviour ana HSV-2
antiboay Mmong women with cervical neoplasia asna control women, Graham
et al. (1982) reportea that the percentage of women with HSV-2 antibody
as measured by RIA rose with the severity of cervical abnormality even
when adjustment was made for the number of sexual partners. However,
1in another study Vonka et al., 1984b, reported that when cancer cases
and control patients - were matched . for sexual behaviour and other
factors, no difference in the proportion of women with HSV-2 _antibody
was found between the case and control groups. Further studies are
required to resolve this question. - In additiom, the association
between HSV-2 and cervical cancer includes th; possibility that the
oeoplastic condition increases the vulnerability of the genitsl area to

infectious agents such as this virus.

. -

Adam et al., 1974; Adam et al., 1973b: Adam et al., 1972;
Aurelian, Davis and Julian, 1973; Graham et al., 1979; Janda et
sl., 1973; Kessler et al., 1974b; McDPonald et al., 1974b; Menczer
et al.:, 1975; Nahmias et al., 1970b; Ory et al,, 1975; Oszaki et
al., 1978; Pacsa et al., 1975; Pridan and Lilienfeld, 1971; Rawvls
et al., 1980; Rawls et sl., 1970; Ravls, Tompkins and Melnick,
1969; Royston and Aurelian, 1970; Vonka et al., 1984a; Voonka et
al., 1984b. :
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A nuober of factors sttengthen the possibility that HSV-2 wmay be
iovelved 1n the genesis of cervical canter. Although the actual pro-
portion of women with HSV-2 antibody varies cons:deradly with geo-
graphic area, the asscciation between the virus and cervical cancer 1s
relatively consistent around the world (Rawls, Adam and Melnick, 1972).
Furthermore, Rapp (1978) reportea that neoplastic conditions can be
iduced 1n laboretory hamsters by herpes inoculation (Rapp anc Reea,
1976). The analogy ‘9f the ascoc;atxon of Epstein-Barr virus and
Burkitt's Lymphoma suggesté that a herpesvirus can be involved 1in
oncogenesis (Rafferty,* 1973).  More recently, a resolution of the
question of assocxatfgn snd causation wmay - be achieved through
histologic studies which attempt to 1solate BEV-2 virus particles from
scrapings of neopiascic cells (Golaberg and Gravell, 1976; 3.5;1..,
198C0). Rawls et al. (1980) examinea the correlation between cervical
cancer rates and HSV-2 antibody from a number of studies from cifferent
parés of the worla. When the proportion of control ln;ples with HSV-2
antibody le‘ correlatea with cervical canc;f incidence in the same
area, it was notea that HSV-2 could only account for a portion of
cervical cancer cases. Rawls et ai. (1980) e;tinated that approx-
imately 7-8 cases of cervicsl cancer per 100,000 would occur in mOSt
populations in the absence of HSV-2, and that for every 101 of cthe
population with HSV-2 an additional 4.9 casses per 100,000 would occur.

Although the association of serologic evidence of HSV-2 with
cervical cancer is well established, it is also ¢lear thst sany women
with cervical cancer (approximately 70 to 90’pcrccnt_in some studies)

do pot show antibody evidence of herpes simplex infdttion (McDonald et

al., 1974b: Menczer et al., 1975; Ozski et al., 1978; Vonka et al.,
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1984b). This suggests that infection with HSV-2 may be a sufficient but

not 4 necessary condition in the developmeat of cervical cancer.
Complete reviews of cervical cancer i1n herpes simplex virus are

available in Kessler (1976); Rawls et al. (1980); Josey, Nahmias and

Zaib (1976).

Prostatic Cancer
Serclogical surveys of HSV-2 antibody 1in patients with prostatic
cancer and compsrison groups have been carried out (Baker et al., 1981;
Schuman et al., 1977). Baker et al. (198i) reported a lt;dy of a
serolog:c comparxsoﬁ betweep 50 men with prostatic cancer and 159 men
“with benign prostatic hypertrophy. The average age of both groups was
w69. According to the authors, both groups were highly sexually aéche,
judging by their reports of venereal oisease, use of prostitutes and
onumber of sexual partners. Bowevet, no standard was used to aete:ﬁine
this sssessment. Social-sexual variables were not reporcea in relatiom
to antibody. Using an hemagglutination-iohibition test, 68 percent of
those with prostatic cancer showed type 2 antibody as compared with 51
percent of the benigh prostatic hypertrophy group. This result 1is
reported to show a statistically significant (P¢0.05) difference
between the groups. c
It is evident that the social-sexual profile of men with prosta-
tic neoplastic conditi;nl suggests that their chance of HSV-2 as well
as other veneresl diseases may be greater than others less sexually
active. As in the case of cervical cancer, further studies are needed

to deteérmine whether HSV-2 may be associated with prostatic cancer P

mere covariate of sexual behaviour.
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Other‘Chronic Disease and Neoplastic Conditions

Herpes simplex wvirus ‘has been investigated in ,association uith‘
nasopharyngeal cancer, Hodgk:in's Di;eaae, Parkinson's Disease, Hultipie
Sclerosis and peural tube defects. No association between HSV-2 l;d'
any of these conditions was reported i; the limited ;unbe; of
investigations of these 1llnesses (Martin, 1981; Marttila et ai., 1981,
McDonald, Williams and West, 1974c; Nahmias and Norrild, 1979; Rawls,
‘Tompkxns and Melnoick, 1969). i

2.2.6 Treatment and Prevenmtion

- The evidence‘currently available on HSV infections indjicates that

although the virus, once acquired, cannot be completely eradicated from
1ts host, episodes of acgive rnfectich can apparently be vontrolled in
some 1individuals by avoiding precipitatinog ;:ents such as physical or
emotional stress and exposure to sunlight. - d

There are & number of preparat?dn& which will limit the episode
somewhat and reaguce the.iunediate dis;omfort. ,Thei; imclude dryiug
agents euch &s alcohol, dye-light therapy,‘innlge|:Cl and warm baths
(U.S. Centers for Disease Control, 1980; Felhpn I;d Niki;nf, 1979; -
Nehwmias, 1980). Trials of vaccines such as BCC and influenza vaccine,

-

and of i1mmune stisulants such as interferon have been carried out with

esgentially negative results. Other trestments attempted include

vitamin therapy, steroid creams, silver suphadiarzine _nﬁdA some

contraceptive foams (U.S. Centers for Disease Control, 1980; l:h!iat,‘

1980). -

Of the antiviral agents that have been investigated, the- most

-

promising results have been with the use of acycloguanosine

- B . -
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(ACYCLOVIR), a topical cream which inhibits HSV replication by acting
on the necessary enzyme thymidine kinase (U.S. Cemters for Disease
Control, 1980); . Nahmias, 1980;'Sltl1 et al., 1981). Although’thil
lgéﬂt cannot cure the infection, it could play a major ro}e in reducing
transmission as it has been found to reduce viral sheddigg (Corey et
al.; 19820).

Prevention of primary- HSV infection essentially involves avoiding
contact with others koown to have active i1nfections. This presents a

serious problem because, as noted earlier, & large proportion-of infec-

~ -

tions are asymptomatic and often iovisible. Although the effectiveness

of occlusive birth control methods in prevencing herpes infections has

oot be established, the use of such methods 1s encouraged (Corey, |

.

15821; U.S. Centers faor Diseasse Control, 1980).

2.3, Laboratory Detection

Infection due to herpes simplex yirus is confirmed through the

fadl

use of ladboratory methods.- Morphologic descifption of b;rpes s1mplex

L4

is possible through the use of cytologic methods such as' Tzanck and

-4

Papanicolaou swmears, as well as through histologic and ‘electrop micro-

scopic examination (Nahmias and Norrild, 1979). ' -

Detection of HSV as an sctive virus and type -yécificntion.can be

-

accomplished through tissue culture and inoculation of choricallantoic

membtranes, rabdit cornea and laborntory’nninjll; Viral antigens can be

detected through the use of immunoflutocescent techaoiques (Nahmias et -

al., 1970c; Riott, 1977). .
2.3.1. lmmunologic Methods
Infections by BSV-~] nnrc; BSV-2 sre associated with the production

of antibodies which have been measured by a number of techniques. At

-t
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the time of a primary HSV infection antibodies to the virus cannot be
detected 1n the acute phase serum. Antibodies become detectable about

cone week inte the eonvalescent period and may net peak earlier than eéne

) non:h,following primary infectionm. The proportion of indiyiduals with .

antxbodxea may v.ry in relatioo to .the adbility of the n)uuy to detect

small quaqtltxea of antibodies (Sub:mauxan and Rawls, 1977). Hovegr.

’

a oumber of yhdxeg have shown Chlt not only does the f;ro‘ﬁortiou of

persons showing HSV antibody in the yopdlationl studied increase with

age, but that upon repeated sampling of the samwe individuals over Ctime,
» s

q‘aqt;body is sustained (Cesafid ‘et al., 1969; Glezen, Fernold and Lohr,

1975; Forghani, Kiagsen and Baringer, 1977). Thus, the presence of
- . .
detectsgble .an3thodies to HSY in serum appears tp reflect past exposure

+
-

to the viruses.. S . -
. Qiftereptiating antibody ren’ﬁénses'to HSV-2 from those to HSV-]l

N B . “ / ; .
represents. a ¥pedial problex since these two virus types share common

antigers. ?rinai'y infections with HSV-]l are associated with the
pro’duc{ién of ancibodiea' c.-shared as well "as lpécific ‘antigens of
B5V<1. The same is tnre £or prgm:y. mfectxeu’l Jith HSV-2. However,

-

. HSV-2 iﬁf,ectionn- 1n uad).'ud\u{h \;ho had prev:ously been infected with

£ s M .

HSV-1 wmay n’b:, rernl' fu:r tha appearance of llrge quantxtu‘lp of HSV-2
spec1f1c untxbodlel (HcCl‘bng.,eSeth md !avll. 1976 Smith et al 1972).
Tt&:t,/nost serétogic nugru f.or BSV -2 infections bave been based on the

- ~
— »

nx-ultaneous quautxfxcatxau of mtxbod;en ‘to both virus types and the

- . . -« .

relative ttter;,‘used ta_ 1nterpr¢t.me results (Plummer, 1973). Alr..r-
natively, “ant ibodies to shared antigens have been removed from ‘the. sers

by -dnérp,t{on with heterologous 'virpd and the semaining type-specific

antibodies measured by one of several detectioh systems (Porghani et

21
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al., 1975).

The -vllldity of the assays can be estimated by comparing the
relationship bftveen assay results and virus isolation from patients
with clinical dilea.e: This relationship can be expressed using
standard terms of walidity including sensitivity and specificity, and
reliability including percent asgreement. The wmethods of calculating
validity are presented in Appendix I, Also, convergence of res;}ts
among assays, capg be examineo. In reviewing the literatu<e lpecial
attention will be paid to the comparison of the radioimmunoassay (RIA)

uséd in the present investigation and the micropmeutralization (MN) test

imately 3,000 persons. (Adam et al., 1972; Duenas et al., 1972; Kessler
et al., 1974b; Mann et &l., 1984; McDonald et al., 1974a; Nahmias et
al., T970b; -Ozaki et al.,: 1978; Pridan and Lilienfeld, 1971; Rawls et
ll.: 1970, Roome, Montefioré and Waller, 1975 and Strigzova et al.,
1975). A summary of studies reporting Tesults of these assays applied
to sera from patients ;i:h glinihai HSV-2’inéectionp i4 shown in Table
1. iVO Téports on th; RIA-indiEnce that all patients {roﬁ ﬁhi;h uéy-z

virus was isolated were positive by RIA wﬁile.ﬂsv-z antibodies were

..}n;'ée:gcted iq 16 to 25 percent of pqtién;s frow which the virus was
not isolated (Forghani et jf., 19?5; Forghani, Klassen and Baringer,
1977;7" By -icr;neutrnlizrtion, 82.4 to 95.2 percent. of paéicnt: from
vhich vi:yo wves isclated ver; considerad positive for BSV-2 antibodies
while lntibodie; gyrc'dctect;d_in 6.7 ta 32.5.;cic.nt of women from
v%ighuthc virus wvss ot i;olatcd (Rawls et ail, l9fb; 1@51). These

obsarvations suggest that both assays are Quite sensitive, but may lack

because this wethod has been used in numerous studies around the world.

. \t:i::) Published reports ‘indicate results from sera analyzed by MN of aﬁprqz—'
— : .
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specificity.

There appear to be several limitations in drawing canclusions
from these reports. Only a small oumber of individoals were studied.
Secogdly, antibody positive persons in whom virus could not be'ilollted

. . -
may represent distant infection with the virus rather than infection at

‘the time viral isolation was attempted. If this were the case, the

ape;ificity would be  greater than suggested by the data shown.
?xnally, it is not known if conclusions drawn from‘ltudien of patients
with clinical evidence of infection é;n be generslized to those with
subclinical infections. -

A second method of evalusting the assays is to compare the
results obtained by differeant techniques. Table 2 illustrates data
comparing rndioimn§noaasays with the MN test which wag used & the
"gold ltaﬁ;ard". " The percent agre;nent _of positive tesults getveen
assays co??e&pond: to "smensitivity" and‘petcent agreement of negative
tesult; to "specificity: if one assay is used as a standard. Agreement
of appgoxinatély 78 percent was ob{erved in two ltudiel; When compared
wvith MN, RIA showed a perceant agreement of pbiitiye fegults éf.73.2 to
76.2 and percent agreement of negative results of 80.4 to B8.2. These
values were obaeryeﬂ from c;se-conttol atudien"of"cervical cancer
(Rivic et al., 1981) and from a selected sample of aduit vomen 1in
Prague Cz;chonlavakin (Suchankova et al., 1984). 1In anotber study (oot
nhovn‘oﬁ Table 2).‘HSV-2 antibody was detected in the sera of 57 (22X)
of 253 vo-en'by RIA. Hﬁen the sera of 251 of these same women were
tested using the MK method 88 (351) showed HSV-2 antibody (Rawls et
al., 1980). However, positive and ‘ncgntive‘ agreement of the RIA

compared with the MN using data from this study could oot be¢ calculated
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as those positive by the RIA and negative by MN were not reported ip
the 1980 study. .

The validity of serological assays for HSV-2 antibodies 1is also
suggested by data from studies correlating HSVY-2 antibody ;1th sexual
actavaty. Antibodies to HSV-2 are not found wuntil the age of
sdolescence 1n most populations studied (McDonald et al., 1974a; Rawls,
Tompkins ana Melnick, 1969; Strizova et al., 1975). Using an RIA,
Patterson, Rawvls and Smith (1978) detected HSV-2 antibody in aer; from
10 (55%) of 18 prostitutes, while HSV-2 antibody was not detected in
any of the sera from 18 Catholic nuns. When type-specif:c antibody was
examined frooc 230 women 1n relsat:ion to number of sexual partners,
Suchankova et al. (1984) showed that a greater proportion (301) of
wvomen with multiple (»2) sexual partners showea HSV-2 antibody compared
vith 10 percent for women with only one sexual partoer. Of 4 women who
had oever had intercourse, none showed HSV-2 antibody. However, 1in
this same group of women no variation with regard to the proportion
with HSV-1 antibody was observed. Approximately 86 percent of all
vomen showed gsv-z type-specific sntibody regardless of their number of
sexual partners.

While the MN and RIA methods appear to be reasonably sensitive
but somewvhat less specific in the detection of antibodies in patients

with clinical HSV-2 iofections, the true wvalidity of these assay

-

methods for the detection of antibody io the general population is

uoknown. From the limited information that is available, wheno the RIA
is compared with the MN in a healthy population, slightly more
individuals are identified asg HSV-2 positive by MN than by RIA. Both

wmethods are considered to be reasonably accurate in the detection of
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past subclinica: 1nfections. (Forghani et al. 1975; Forghani, Klassen
ang Baringer, 1977; Patterson, Rawls and Swmith 1978; Rawls, 1978;
Rawls, 1981). Compared with the MN the RIA 18 recommended for use in
large scale studies because of 1ts relative simplicity of applicsation
and low cdst. Thus, the RIA was nele;ted for the method of analysis 1in
the present study.
e

2.4 Bistorical Aspect"

The term "herpes'” 18 8ai1d to have been derived from the Greek
verb ‘'to creep” ( €r7-z ) ainitially u;ed to describe spreading skin
lesions, and was applied to the present description of herpes lesions
by Daniel Turner in 1714 (Beowick: 1962).

Hutfield (1966) reports that herpes febriles was first described
by Herodotus i1n Rowme xn.lOO A.D. Herpes-like skin lesicns were coften

described 1in associatigon with fever and ulcerative conditions. On

occasica the term "herpes' was used to identify what may have been

actual herpes conditions such as shingles and mouth sores 1in cﬁxldreuk\
(Beswick, 1962).

During ¢he 18th century, venereal diseases, partxcufirly
syphilis, began to receive much attention in France. The French
physician Jean Astruc 1& credited with the fi;lt clinical description
of herpes genitalis 1in a tféatioe on venereal disease, De wmorbis
venereis, published in 1736 (Hutfield, 1966). From that time onward
there are records of herpes genitalis ahd ite association vith.other
venereal diseases, particularly among prostitutes and the "lower
class'. A variety of treatments, from cleansing ritoals to arsenic
preparations, was reco;nended (Hutfield, 1966).

A

Toward the end of the 19th century attempts were made to isolate
L .

- . .
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the cause of herpetic infections and Wildy (1973) reports that herpes
simplex virus vas first successfully inoculated on to rabbit cornea in
1911 by Gruber and filtered in 1921 by Luger.

Serologic investigations of undifferentiated herpes simplex were
begun by Andrewes and Carmichael  an 193¢, who noted icfection in the
presence of antibody. According to Burnet ana Williams (193%), R,
Doerr suggested in 1938 that this virus was essentially endemic 1n man.
They refuted this conclusion when a serologic stucy of children showed
evidence of both prxmar; and recurrent infection apparently due to
exogenous factors., During the late 1950s, the morphologic charac-
teristics of herpe; virus were descraibea (Wildy, 1973). The -erofogxc
similarity among herpesviruses as a group was first noted by Sapin 1in
1934 and contrxbucxonsvto the detc;iption of the subtypes of this virus
were wade by a number of ipvestigators including Watkins, Watson and
Wildy, Roizwman and Halliburton (Wildy, 1973). A complete review of the
" aevelopment of the concept of herpes viruses ang their subdivisions 1s
provided by Wildy (1973).

¥

The observation that oral and gen&&nl herpes lesions may be
caused by different types of herpes aimplg;‘vxrul vas made by Lipshut:z
in 1921 (Nahmias and Dowdle, 1968) and later confirmed using laboratory
methods by Schneweis and Brandis (1961), Plummer (1964), Pauls and
Dowdle (1967), Nahmias and Dowdle (1968) and Rawls et al. (1968).

- The health consequences of HSV infections were noted especially
vith regard to neonatal infection (Nahmias and Roizman, 1973b). The
association of HSV-2 with cervical cancer, first reported in the late

1960s, gave rise to many eserologic investigations of cervical cancer

pstients and comparison groups (Naib, Nshmias and Josey, 1969; Nahmias

28
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and Roizman, 1573b; Rawls, Tompkins and Melnick, 1969).
Since the 1970s research has focused on the search for effective
\\\the:apeutic and preventive methods, studies of general HSV-2 prevalence

apd attempts to quantify the undetected mworbidity (Nahmias, 1980).
2.5 Disease Frequency

The prevalence df HSV-2 infections is difficult to establish for
8 number of re;soul. In Canada, as 1in most parts of the world, g;oxtll
herpes was not a reportable disease. Therefore 1incidence estimates
must be extrapolated from climical gtudies of genital herpes. antibody
lurvefs and. reports of other venereal dxséales.-

Because of the asymptomatic, clinically elusive gature of wmany
genital herpes infections, they are often not known to the host and not
recorded 1n physicians' records. In addition, herpes infections may be
misdiagnosed as other venereal siseales and elude clinical diragnosis
because they co-exist with more €asily diagnosable diseases (Judson,
1976).

Furthermore, as the antibodies to serotypes HSV-]l] and HSV-2

3
cross-react, information about the distribution of HSV-2 from serologic

surveys may a%fgct th; estimates of the prevalence of HSV-2 infection
because of the specific population's prior exposure to HSV-1.

Io addition, the variation in the criteria ae to HSV-2-specific
antibody scross all the serologic methods as well as variation 1in ;he
application of any one method may further obscure an accurate account
of the distribution of this virus io any population.

With these difficulties in mind, an estimate of the overall pre-

valence of HSV-2 is available from a variety of sources. These includas:

-
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. Clinicai studies of primary and recurrent genital
herpes i1nfections
. Clinical studies of veneresl disease clipic attendees
Surveilliance studies of women attending prenatal and
antenatal cixnxcs
Cross-sectional serocepidemiologilc surveys
Sbrolggxc surveys of diverse population groups,
including occupational groups, students, prisoners
and blood donors
Seroepxdedxoiogic surveys cowmparing cervical and
prostatic cancer patieants with control groups .
Reportea occurrence of genital herpes infectipn from
questionnaire surveys. ' .

Although information from all of these sources will be utilized
in this review, only seroepidemiologic investigations which measure
past HSV-2 infection have been reviewed in detail in this chapter.

2.5.1 Reportéﬁ Occurrence and Clinical Detection

Because the detection of HSV-2 can be affected by the 1indivi-
dual's exposure to HSV-1l, the general prevalence of undifferentiated
HSV and, within this, HSV-] antibody must be taken into account.

Herpes Labialis ®

The reported occurrence of herpes labialis (cold sores) provides
estimates of possible HSV-1l infection. Estimstes of reported cold
sores range from 28 percent $o 49 percent of individuaic questioned
(Ravls, Moses and Rotkin, 1975; Grout and Barber, 1978). , !nbil,-

Stephens and Manuel (1975) found that of 10,532 persons who replied, 33

' .
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percent of wmen and 28 percent of wowmen had experienced two or more
episodes of herpes labialis in their lifetimes. The highest proportion
of ;:?\Qns who reported having had recurrent herpes labialis was found

-

1in North America (402) and the lowest was in Asias (18%).
»

Herpes Genitalis

It a student population, Delva and HcShefry (1984) reported that
genital herpes was clinically diagnosed in 39 (0.6%) of 6,651 patients
seen 1o the student health service of Queen's University in Kingston,
Ootario, over a 9 month period.

Ishiguro et al. (1982) reported the rates of detection of ‘HSV in
two outpatient clinics. Although the overall rate was relatively low
in both groups of patients, the rates were higher in women seen in the
obstetrics and gynecology climic, 0.24 percent of 13,788 patieats, than
those seen 1in & cancer screening clinic, 0.01 percent of 16,143.

It is estimated that from 0.8 to 9 percent of patients seen in
venereal disease clinics 1o Great Britain and the U.S. are diagnosed as
having genital herpes (Beilby et al., 1968; Chang, Fiumara and
Weinstein, -1974; Nahmias et &al., 1969; U.S. Department of Health and
Social Security, 1980).

Reported clinical evicence of HSV-2 infections when compared to
other venereal diseases indicates that herpes genitalis is less common-
place than gonorrhea but more frequently diagnosed than syphilis. The
U.S. Centers for Disease Control (1980) reported that, based upon
infor-a£ion from a sampling of clinics, there is approximately one c;sc
Sf genital herpes for every 10 cases of gonorrhea. They further etate

that the estimated number of nev cases of genital herpes is approx-
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mately 300,000 per year compared to approximately 2.7 million total
cat;o of gonorrhea. The 1971 Annual Report of the Chief Medical
Officer of Englana recordea 121.26 cases of gonorrhea, 7.96 cases of
genital herpes anc 5.94 cases of early syphilis per 100,000 men ana
wom;n. This information was based :;on the recoras of hospital clinics
in Englana between 19¢7 and 1971 (U.X. Department of Health ana Social
Security, 1973).

A similar distridution of genital herpes and other veuereal

diseases has been reportea by other 1investigators (Judson, 1976;

Felman, 1980).

2.5.2 Evidence of Asymptomatic HSV

Because viral shedaing 1s the primary source of HSV infection,
the raste at which shedoing occursl par:xcularly‘ in the absence of
symptoms, 18 of interest. Studies of un?xfferentxated HSV indxgate
that HSV can be 1solatea from the saliva of children and adults without

symptoms of infection. Buddingh et al. (1953) isolated HSV from the

saliva of 13 percent of 271 children between the ages of 7 months anag

4 <

14 years. Cesaripo et al. (1969) studied the occurrencer(of HSYV in al

children's home over the six year period, 1961 to 1967. Of 143 children

32 percent excreted HSV in the ssliva at lesast once during this time.
BSV was isclated frow the saliva of 10 percent of 340 hospital ltlff
wmembers (Hatherley, Hayes and Jack, 19804).

In orue; to estimate the frequency of viral !bedding from the
genital tracts of pergqons Jithout symptoms of genital herpes, a nuamber
of investigators have screened specific groups of people in an attempt

to isolate the virus from gcnitl\ secretions or exfoliated cells.
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Pacsa et al. (1977) examined the exfoliated cervical ceﬁ of women by
indirect immunofluorescence and found that BSV was identified in §
percenat of 710 sexually active women and was not found at all e 106
women who had never had sexual intercourse. Of 43,33] women examined
by Wolinska and Melamed (i970), HSV was found in the c¢ytologic speci-
mens of 37 women.

Knox- et al. (1;79) attempted to 1solate HSV-2 from the g;nxtal
tracts of women 1in Birmingham, Alabama. HSV was 1isoclated 1n 9 (1.42)
of 659 women. .

Of particular 1nterest with régard to risk to the nevb.orn 18 the
role of HSV isolation 1in anteﬁ:rtum and postpartus women. Nahmias et
at. (1971) found that HSV could be isolated in 1.02 percent of 13,766
antepartum women and 1n 0.58 percent of 7,357 postpartum ‘women.
Uousually high rates of detection in pregnant women were reported in
two studies. When Jacob et al. (1984) examined 2:_15 pregnant women,
seen in upper income private practices in Baltimore, ‘Maryland, HSV was
detected in 10 (4.62) of cervicovaginal specimens. The risk of HSV-2
infection from latent maternal genital herpes to the mnewborn was
assessed by Yeager (1984) in which asymptowmatic virsl excretion occur-
red in 2.4 percent of 338 pregnant women. Similarly, Scher et al.”
(1982) reported the detection of HSV 1in upéci-ehn of 4 percent of 488
pregnant women without symptoms of infectiom.

HSV was 1isolated from four ‘(1.81) smegma specimens from 198
patients attending a venereal disease clinic in Houston, Texas (Ravls
et al., 1968). A rather high rate of HSV vnt_rcporkcd by Contifcqﬁéﬁrt‘
al. (1971). When 190 male patieants who had no hintofy of genital hé;;%;

infections were examined, BSV-2 was found in fluid from the prostatic
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urethra in 27 (14.2%). Viral detection is generally much higher in

patients with symptomatic infections. Lavee et al., (1983) reported

- —

that HSY was cultured 1in specimens of 58 percent of 3] patients with
lywptooatié genital infections and only Q.5 percent of 179 asymptomatic
patients with clinically diagnosed genital herpes.

The relatively: low detection of HSV in genital specimens may be

due ino part to difficulty 1n the isolation technique, as HSV can be

-

1solated in only a portion of even those persons with symptomatic HSV

infections.

2.5.3 Relative Prevalence

The prevalence of serologic evidence of undifferentiated herpes
simplex virus relative to other viruses imfecting humans bas been
reported by a number of 1nvel:igators; indicating that herpes simplex
virus 18 less frequently found than Epstein-Barr virus, occurs with
about the same frequency as Varicella-Zoster virus, and is less often
found than cytomegalovirus, rubella, parainfluenza virus and influepza
virus A (Cabau et al., 1980; Mufson et al., 1967; Porter, Wimberly and
Benyesh-Melnick, 1969; Sohier et al., 1974; Wentworth-and Alexander,
1971).

The prevalence of HSV-2 antibody relative to other viruses has
been examined. HSV-2 antibody is usually found to be less prevalent
than antibody to Epstein-Barr or cytomegalovirus, (Black et al., 1976;

Timbury and Edmond, 1979).

2.5.4 Evideuce of Past HSV Infection

Undifferentisted HSV Antib;dy




Early studiea of undifferentiated herpes liaple’x virus indicated

HSV aoctibody Wwas found in a substantisl proportion (402 to 90%) of

sdults and that the proportion of persons with antibody rose with age
(Andrewes ang Cearmichael, 1930; Burnet and. Williams, 1539b; Anderson
and Hamilton, 1949). Similar results -were report‘ed in later studies
(Yoshino et al., 1962; Wentworth and Alexander, 1971]; Ra1-;1|, Moses and
Rotkin, 1975; Hatherley, Hayes and Jack, 1980sa).

HSV-1 and HSV-2 Anéxbody -

HSV-2 1s generally found to o.ccur approximately one-third as
freQuent'ly d8 1intermediate antibody and HSV-1. The distribution of

HSV-1 and HSV-2 nhtibod-y is shown in Appendix 1.

Strizovs et al. (1975) examined the sera of 246 randomly selected
tq\-mspeiople obtained thr'ough a door-to-doé:r lu;'vey. Using a l‘tandnhrd
microneutralization test, BSV~-]l antibody was found 1in 25 percent nf
children un-der the age of 10. No HSV-2 U;l found iz this age group.
BSV-1 was found in 63 percent of young persons between cl*;e age of 10
and i9 and HSV-2 occu;red in 11 percent of pérlons i'u this age group.
Among adults aged 20 and over HSV-1 antibody occurred in 69 percent
compared'to‘ZI percent of adults who showed HSV-2 antibody. In another
househola survey of 564 children and vomen in Hc\mtrecl carried out by
McDonald et al. (1974a), 35 percent of childrean betveen the ages of 2
.and 15 showed HSV antibody when their sera were -ea.ureq by wmicro-
neutralization. Approximately 48 percent of the women were found to
have HSV-] specific antibody response, and 19 percent showed HSV-2
antibody. If the intermediate and BSV-I ru.pondcr- are combiped, it is
evident that HSV-2 antibody occurs at slightly over 1/3 -the rate of

HSV-]1 and interm¥diate response.




HBSV-2 Antibody

A .uuury'-of HSV-2 antibody pFevalence appears 1in Appendi;: I.
The studies are listec by type of sample and, within this, by'aslay
method. It 1s evident that :here’i; a wide range in the proportion of
persons with HSV-2 antibody using-any one assay method both ;itbin and
between ‘;Udie.u These thlehold iurveye include those done by
McDonala et al., 1974s; Strxzova\ et al., 1975; Black et al., 1974;

Niederman, Horstmann and Optom, 1960; and Rawla et al., 1980. ‘Bé:h

McDonald et al. '(1974a) and Strizova et al. (1975) stated that their

samples were "tlndbmly selected" but no  information acout just how

repreeentatxve the participants were of the populations examined was
giveh: Both used a l:nndnrd‘nicroneJtralizatioq test. ﬂcDongld et al.
(1974a) -found Ehct 18 percent of 430 women between the ages of 16 and
55 showed HSV-2 Antiboéy. Strizova (1975) did ;ot report the antibody

prevalence_%y gender but stated that both men and women were iacluded.

Twenty pefcent of 181 persons between the ages of 15 and 55 ihqvedl

evidence o£.BSV-2 antibody.

Black et al. (1974) reported the results of a study that compared
sera from members of Indian tribes in the Ahmazon Basin in Brazil to the
sera of PQ;IODO in cities in Comnecticut gathered some years earlier

(Niederman, ﬂo;ltnann and Opton, 1960). The study surveyed both groups

for l‘vlriety of viruses including influenza, measles and poliovirus.
Of 141 tribesmen tcnted.‘116'(822) wvere antibody positive to type 2
satigen. Of 91 townspeople tested, 39 (43%1) were antibody positive to
type 2 antigen,. .

In Toronto & comparison group of cervical cancer cases was

obtained using a door-to-door household survey method. Of 255 conmtrol
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J? women 57 (22%) showed HSV-2 antibody when their sera were analyzed by

-

the radidimmuncassay method used in this study (Rawls et al., 1980).

‘fhe variation in antibody prevalence }elative to social class and

other factors will be discussed in Section 2.6.

.2.5.5 Trends
Over the lsest decade, there has been increased attention to

herpes infectiond in the media, which may have made people more likely

to coosult their doctors about genitsal infections. Improvements in

laborsatory ﬂilgnostic methods may have resulted in better differential
L . : T
diagnosis of herpes frow other genital infectioms.
In'aadi;ioﬁy the incre-lé in publications in the medical litera-

‘turg regarding genital herpes in particular in relagion to cervicak
” 'Y " N -

cancer may' have fesulte¢ in an increased attention on the part of

physicians to the dingnoiiﬁ_pf genital herpes problems.

The rates of new cases of genital herpes seen in hospital clinics
in England between i971 and 1§75 and regprted'in~the 1975 Annual Report
of the Chiéf Medical Officer 'in&}cated that for men the rates per
100,000 dropped from 22.22 in. l97i to 14.71 in 1973, For women thre
rates increased from 3.95 iﬁ_}§51 to 6.48 in 1973. Scatistics for omly-
the first half of 197& anA 3975 were available and indicate 8.69/
100,000 for men in 1975 and 3:9Q_for wvomen (U.K. Depart-;ut of Health
and Social Security, 1977). .

Information was -collected on trends in genital herpes in the
Uni;c& States from 1966 to-1979 by the National Disease and Therapeutic
Index, vﬁich is a natio;al lugify from a dtratified randonhnanplt of

1 -~

patients seen by phyiicinﬁ:_iu the U.5. This sample includes all con-
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sultations for genital herpes between patients and physicians Qgt does
not include clinical confirmation of the diagnosis. It is reported
that c¢odsultations for genital herpes rose from 29,560 in 1966 to
260,890 in 1979. This increase was from 3.4/100,000 physician consul-
tations in 1966 to 29.2/100,000 consultations in 1979, and represents a

ninefold increase in genital herpes consultation over this time period

»

(U.S. Centers for Disease Control, 1980).

-

Tobias and Heérmon (1983) reported a trend in the occurrence of
diagnosed genital 'herpes infections through specimens submitted to the

National Health Institute in Wellington, New Zealand, during 1971-1973
-

and 1981-1982. The authors pote that while the overall proportion of

~-

HSV infection for both types of virus was similar ®for these time

periods, a shift in the virus type with régard to site was evident.
»

During the 1971-1973 period, 4 percent of genital 1solates were HSV-],
vhereas in 1981 this rose to 1] percent, and oral isolates rose from
percent of HSV-2 to 24 percent in 198I-82.

A oumber of authotrs suggest that genital herpes infections might .

>

3

vell be on thEJ}ncrease becnuse‘of other evidence that venereal dis;
eases in general have increased ove:\the last decade (Feluan,‘1980;
Morton, Horton and Baker, 1979). There h;s also been incrcnsed.qoe of

non-occlusive contraceptive methods such as the birth coantrol pill.
'Thbre is, as well, considerable speculation in the loci:l scliences
litern:ur£ on changes in sexual mores, perpitting greater access to
oumerous sexual p;rtncrl and therefore an increase in ;hc likelihood of

contracting a venereally transmitted disease (Morton, Horton and Baker,

1979).

-
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HSV-2 antibody studies are summarized in A'ppeldixrl. A list of

2.6 Factors Associsted with HSV-2

factoms investigated with regard to HSV-2 infection "is presented in

Table 3 im this section. Ounly studies that reported results in terms

of the proportion of persens with HSV-2 antibody areiincluded'in this

-

table. In addition, selected infotnat;on from viral itolation studies

. is included, when these studies rteport sexual, edcioecomomic and

contraceptive fadtors. - ’ * \

Statistical anaiysis of thevrelationship of.the factors involvea
in HSV-2 infection was rnfely‘nvcilablé.in the reported 1ovestigations.
Chi squares for xndepend;nce were applied to the vats in sowe instances
and are specified in the text. Ao additional limitetion of the ]
available information isx that the representativeness of the study
parti;ipant§ in terms. of their population ;as n;t_ reported 1in sost
studies. §ecause"§f the great variation not ounly among llll; methods
but within the same method used lt'diﬁgereot timeg, some caution must
be exe;cised whgn igterpfeting differences between ome study " and
another. uéonpatisqys of grouﬁs within each Bstudy provide the ®most
useful information. In geoerail, fhe groups compared within each s‘tud)‘b s

were similar in age. The factors discussed most often represent

-

"single factor"

associations and potential confounding fccto;u ‘that
could ‘be associated ;ith both the aétributt- énd HSV-2 antibod; vere
generaily not taken into account by the inveoti'atéro.

Informationi on the estimated distribution of past type 2-spacific

infections in & number of populations is available. from Lhth ms jor

types of published investigatiods. These include household surveys,
L=

-
L) -

nurvey; of specific population groups and studies. of cancer cases gnd




controls.

Household Surveys

These are cross-sectional surveys which wunt:ilize a residential
sampling wmethos to obtain willing participants who have not been
otherwise 1dentified through a specific organization, 1nstitution or
health care facailaity. Included in this group of studies are those
which use comparison subjects sought from neighbourhoods where cancer

cases reside.

Surveys of SpeC{gyt‘Populltzon Groups

These studies 1nclude surveys of specific groups of persons
within a population expected to vary 1n sexual experience. Populations
included venereal disesse clinic attendees, school children, and
Catholic nouns.

-

Antibody Comparison Studies of Cancer Cases and Controls
A number of sercepidemiologic surveys carried out over the last
15 years have compared the frequency of type 2-specific antibody 1in
wvowmen with end without cervical cancer. Most often informationm 1is
gltherq& through personal interview with both the cancer case. and

~N
control participants. Sera are usually obtained before treatment and

LT ;Shcnothei‘py bave begun. The use of information from cervical cancer

8 in describing specific factors and HSV-2 is limited in two
ways. Usually -ontrol vomdl are matched not only for age and race with

their appropriate case, but for socioeconomic status as well. Although

this careful matching is useful in the case-control comparison, unfor-

I
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tunately potential HSV-2Z risk factors which may be socioceconomically
determined as well, such as sexual behaviour, cannot be directly
exacined. A second limitation 1is that comparison groups are usually
taken from the hospital or clinic groups which may not reflect the
traits or viral experience of their original population. Antibody
comparisons between men with prostatic cancer and control groups have
been reportec as well, providing 1nformation about HSV-2 antibody 1in
men.

Altheugh there are many characteristics assoclated with evidence
of HSV-Z infection, 1t wmay be possible to reduce these to a few factors
which wmay dxfectly increase the chance of exposure to HSV-2, such as
pumerous sexual partoers; or 1indirectly encourage infection through
hygienic or other lifestyle factors. Factors 1nvestigated in associa-
tion with HS§-2 énfection are reviewed 1o the sections that follow.

2.6.1 Age

Arouna the worla, HSV-2 antibody 1s rarely found 1n persons under
the age of 15. The proporti&n of the population with antibody evidence
of HSV-=2 1incresses rapidly 1o the early twenties and stabilizes
some-what after the age of 40. This finding is coonsistent with the
theory of venereal transmisbion in that antibody éoea not appear until
sexual .
activity has begun.

McDonald et al. (1974a) examined HSV antibedy in 8 group of 564

. -
female residents of Montreal between the ages of 2 and 55. This study
indicated that the percerntage of persons with #SV-2 antibody rose froms
6 percent of children betwéen the ages of 2 and 15 to 18 percent of

-
-persons between the ages of 26 and 35 to 24 percent of persons between

I




the ages of 46 and 55. A household serocepidemiologic survey was carriea
out by Strizova et al. (1975) io Ostrava and Prague, Crechoslovakia, to
sssess age distribution and prevalence of HSV-] and BSV-2 in this
population. Sersa from 246 randomly selected persons were examined
using a microneutralization technique. The age of the study sample
rangec frow infancy to 60 years. No type 2 antibody was found 1o
childreo under npine years of age. The proportion of perscns with type
2 specific antibody rose from 4 percent 1in those aged 10-14 years, to
17 percent in those aged 15-19 years, to 18 percent in those aged 20-34
years, and finally to 23 p;rcent in those aged 35 years and ovét.

The age distribution of HSV-2 antibody in & .group of persons
primarily made up of Negroes attending low income medical care facili-
ties 1n Houston, Texas was reportec by Kawls, Tompkins ana Meloick
(}969). The 266 persons examined were between the ages of 1 month and
61 years. HSV-2 antibodyl as measured by kinetics of neutralization,
vas not found in chiidtcngnder iﬁé‘age\of 12. Nine percent of child-
ren between the agéi\gs;LB and 16 showed HSV-2 lnt;body, increasing to
17 petcent in persons aged 17 to 25, 20 percent in those aged 26 to 40
and 22 percent in those over age 40. A similar age tren’ was reported
by numeroug other inveatigatorl‘

2.6.2 Race .

In a i'eview of geographic varistion in HSV-2 antibody, Rawls,
Adan ard Melnick (1972) reported a difference between Negro J:d

. - . "
oono-Negro ccrvica.i cancer patients in the proportion of wowmen with
HSV-2 antibody.A The suthors stated that from 68 percent to 96 percent

of Negro pl¥tients showed antibody compared to lower '‘proportiocns of 27

percent to 60 perceat of non-Negro vomen, but that these differences
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did mot take socioeconomic or cultural factors into account. In three
other studies no racial differences 1in the proportion of women with
HSV-2 antiboay were founc (Duenas et al., 1972; Adaw et al., 1973b; and
Rawls et al., 1980). Of particular interest 1s the ltud; by Duenas et

al. (1972) in which two groups of women with similar degrees of promis-

cuity were compared. The authors reported the occurrence of HSV-2
antiboay io two racial groups of prostitutes. A similar proportion of
HSV-2 antibody was found in both racial groups: of the 196 Mestizo

lndian women, 123 (63%1) showed HSV-2 antibody and 91 (622) of 147 Negro

women were HSV-2 positive. The suthors concludea that if differences

-~

in the occurrence of HWSV~2 antibody were found ‘in different racaial

groups these may reflect differences in exposure to the virus due to.

behavioural factors rather than any difference in the 1mmunoclogic res-,

ponses to the.virus between races.

2.6.3 T;ibe

When women of all ages were combined, Adam et ;1. (1972) did pot
find a difference in the proportion of women with HSV-2 antibody
between Ganda and non-Ganda tribes in Kampala, Ugands.

2.6.4. Religion

Differences in HSV-2 prevalence with religion wmay indicate
differences in sexual exposure ., to the virus because of religious
customs. Baueve}, no differences between Jewish and non-Jewish women
in the occurrence of HSV-2 antibody were found by McDonald et al.
(1974b). Similarly, Kco.l;r et al. (1974c) did not find & difference
in the proportion of Moslea and nou-Moslem women with HSV-2 sotibody. '

2.6.5 Urbanigation

Although HSV-2 sntibody was more frequently found at an esrlier
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age 1n rural than i1n urban areas of the Delhi region in India, Seth et
al. (1981) dioc not find an urban-rural difference in the proportion of
-e; and women with HSV-2 antibody. Rawls, -Adam and Melnick (1972)
reported that a greater proportion of Negro women living 1n rural areas
outside Houston, Texas showed HSV-2 antibody than those living 1o the

city.

2.6.6 Circumstance
Roome, Montefiore and Waller (1975) comparea the occurrence of

BSV-2 antibody 1in 11l male blood donors living inm various towns 1in

Englang with prison inmates of similar ages (average age 32). Fourteen

(131) of the 111 free-living wen showed BSV-2 antibody, ;oqpared to 87

(42%) of 206 prison inmates. A higher proportion of men in long term
prisons showed antibody than those in short-term prisons. Of 11! men

from two long-term prisons, 6% (55%) showed HSV-2 antibody and of 95

.

men in short-term prisons, 26 (27%) had antibody. The authors suggest-
ed that HSV-2 transmission may be more likely to occur in 1nstitutiooal

. . < b - .
settings due to possible homosexual contact or npon-sexual contact via

fomites on non-living material such as towels.
4

2.6.7. Pregnancy
In most inveltigationl; little difference in the proportion of

women with and without HSV-2_ sntibody wvas found with regard to age at

L A—

jfirnt pregnancy, number of pregnancies or opumber of ﬂ;:: births (Adam

‘et 8l., 1972; Adan et al., 1973a; Adam et al., 1916; Duenas et al.,

1972). Duenas et al. (1972) reported that among a_group of prosti-

tutes, those who had been pregnant were more likely to show BSV-2..
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antibody than those who had not. Twelve (672) of 18 women who had been
pregnant showec HSV-2 antibody compared to 14 (36%) of women who had
not. Ory et al. (1975) reported that a greater proportion of women who

had had st least two pregnancies showea HSV-2 antibody than those with

no wore than one.

2.6.8. Marriage

In 8 serologic survey of S07 men and womarn 1n Delhi, Incia, Seth
et al. (1981) founc that HSV-2 ant;bocy was more frequently founa an
marrxe; than ;n unmarried men ana women. No significant difference 2o
the occurrence of HSV-2 antibody according to wmarital ‘status, age at
first marriage ana number of marriages was reported by other authors

(Adam et al., 1973a; Adac e} al., 1974; Ishiguro and Ozaki, 1978).

2.6.9 Age at First Intercourse
Age at first intercourse in relation to HSV-2 antibody was exam-
ined by a number of investigators. Ishiguro and Ozaki (1978) carried

out a study to look ate sexual beh;viour and HSV-2 antibody in 171
gynecology patients in Osaka, Japan.and found litgle difference in the
distribution of the age at first intercourse and aév-z ldtibody. In
. one study of cancer patients and coat{gln no ;lloci;tion béévcen age.nt:
firet intercourse and HSV-2 a:£ibody vas found in a Ganda tribe exam—
ined (Adam et al., 1972). 1o the non-Gsnda tribe in this same ltud& as
well as in two other studies, ﬁSV-Z antibody vas associated with an

early firet intercourse (Adam et al., 1972; Adam et al., 1974; Adam et

al., 1973b).
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2.6.10. Number of Sexual Partners

A statistically significant difference 1in the proportion with
HSV-2 antibody was observed between Japanese women who reported 1
sexual partner and those who reported 2 or more. Women who reported at
least 2 sexusl partners in & lifetime more frequently showed antibody
(Ishiguro .and Ozaki, 1978). Suchonova et al (1984) also founa that
HSV-Z antibooy was more frequently found 1n women with many sexual
partners than those with few.

Grahaz et al. (1982) <carried out an 1investigation of the
relationship between number of sexual partners and HSV-2 aotibody among
women with cervical neoplasia and a comparison group of patients 1n Los
Angeles County. Among 128 contrdi patients, a gr;aCe; pro;ortxon of

women who reported 2 or more sexual partners showed HSV-2 antibody com-

parea to those who reportes 1 partner.

In two studies conducted in Houston, Texas, no significant dif--

ference 1in the proportion of women with HSV-2 antibody was found

. -~
between women reported few or those who reported many sexual partners -

(Adam et al., 1973b; Adam et al., 1974).

Donovan (19845 reporied the clinically diagnosed genital herpes
;néection in a group of prostitutes in Sydoey, Australia. The group of
70 women studied reported exposure to an average of 80 different sexual
partner; eacﬁ wveek. In the women examined over a six month period, 12
(17X) showed evidence of genital herpes anJ experienced an lv!rl&e of 2

- .
episodes of infection each during this period. . When the unusually high
ovumber of partners is taken into account, the high rate of diagnosed

genital herpes is not surprising. These results provide one documented

example of the rate of genital herpes in a group of women with what

46




might be close to a maximum number of conceivable sexual exposures.

»

2.6.11 Sexual Activity and Venereal Disease

Ishiguro and Ozaki (1978) reported that of 17 women who had not
had sexual 1ntercourse, none showed HSV-2 antibody, compared to 16
(12%) of 137 women of similar ages who had experienced sexual iater-
course. In an 1investigation done by Pacsa et al. (1977) in Hungary, an
indirect immunofluorescence technique was used to identify HBSV i1n cer-
vical specimens of 816 women. HSV was not isolated in any of the
specimens of women who had not haa 1ntercourse compared to 9 per)?ht of
710 women who had begun sexual activity.

When Menczer et al. (1975) examinea the sera of 202 women from
several groups for HSV-2 antibody, 10 percent of imprisoned prostitutes
showed antibody compared to 2 percent of individuals described as

\

"healthy" participants, but they were bot significantly different from

a group of gynecology and cervical cancer patients. Among several

groups examined by Adetusi, Fabiyi and Osunkoy (1978), both prostitutes -

(46%) and venereal disease clinic pa:ieﬁts (47%) were similar in the
proportion with HSV-2 antibody, and ®oth of these groups had a higher
p}oportion uith'nntibody than other patients examiﬁed. IQ gynecology
patients and family planning clinic attendees 25 and 29 perccﬁt showved
antibody. Tantivanich and Tharavanij (1980) reported that 40 percent
of 157 women working as bongf(ality girls, bar girls and masseuses
ohoveé HSV-2 antibody compared to 1l percént of 101 pregnant women and
health care workers. When 51 healthy patients were compsred with 43
"promiscuous women and prostitutes’ with regl;d to HSV-2 nntibohy;

Ravls, Tompkins and Melnick (1969) reported that a significantly higher
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proportion (57%) of the promiscuous women and prostitutes showed ﬁSVﬁQ
antiboay of the healthy patients (221) examined. Simill:ly, Patterson,
Ravls and Smith. (1978) reported that HSV-2 antiboady was not found an
any serum sawmples from 18 Catholic ouns, but vgp'present ioc 10 percent
of the sera of 18 prostitutes. :

Aaditional 1nformation regarding sexual behaviour i1s available
within the reportec 1investigatious. In a study of 343 prostitutes,
Duenas et al. (1972) foumra that the occurrfence‘ of HSV-2 antiboay
increased with the durstion of prostitution even, when age was taken
into account. :Jlmenez et al. (1979) examinea BSV-2 antibody using a
neutrsli1zation tesc’in 20 women living 1n {osts Rica and Hl.th'out
adjustment for number of sexual partners, ;éported-that significantly
higher antibody titers were evident for women \;i:th more years of sexual
experiénce. Judson et al. (1980) monitﬂored the atctendees of a Denver
Hecltb}Clinic for an l18-month period and reporte& that 1o iZ:ZOl visits
by homosexusl men and 5,342 visits by heterosexual men, genital herpes
vas diagnosed at a lower rate (0.93%) in hogosexuals .than in betero-
sexuals (3.65%) and this difference was statistically significant even
wheo adjusted for age and race. These authors suggest that HSV-2 may
more frequently be harboured by women than by men and thus iore\te:qily
acquired by heterosexual wmen. Different concluljobs with regard to
sexusl preference were reachea by Belbye et al. (i983). These authors
reported a study of homosexual men in Denmark. Two hundred and fifty-
nine pu;ticipantl vere obtained through the nen?erahip of a regional
homosexusl organization. In additionm, 100 -eﬁtfxo- the same commun-

ities, who were reportedly heterosexual, were included. Overall HSV-2

antibody was much more prevalent in the sera of the 259 (71%) bhomo-
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sexual men, than in the 100 (22%) heterosexual group. Furthermore,
among homosexual wmen, HSV-~-2 antibody was associsted with a greater
pumber of sexual partners, and more years of homosexual activity.

A study of the érevalence of HSV infections among male homo-
sexuals was conducted in a sexually transmitted disease clinic 1in
Seattle, Washington by Mann et al., 1984. VUsing a microneutralization
test, HSV-2-gpecific antibody was found in the sers of 38 (442%) and
intermediate antibody in 13 (15%) of 86 men. An associatian betweenq
msultiple sexual partners and HSV-2 antibody was noted within this group
of homosexual men. The authors reporct that men with HSV-2 antibody
reported & greater number of sexual partnexf (X=12.1) during the pre-
ceding twelve month period than those uitho&f antibody (X=8.9).

2.6.12. Venereal Disease

It 1s evident that HSV-2 infection 1is more frequently found in

those attending venereal disease clinics than in patients seen in other

types of health care facilities (Montefiore, Sogbetun and Anong, 1980;

Adelusi, Fabiyi ana Dsunkoy, 1978; Tamstivanich and Tharavasij, 1980).-

Furthermore, persons with evidence of BSV-2 noée frequently have had
other venereal diseases such a&s trichomonas and gonorrhes than have
persons without HSV-2 infection (Felman, 1980; Felman and Nikitass,

1979; Jeansson and Molin, 1975; Kaufman et al., 1973; Knox et al.,

1979; McCorwack et al., 1981; Rawls et al., 1971).

2.6.13. Circumcision
»

Parker and Banatvala (1967) reported that of 2] men in whom HSV

could be isolated from genital lesions, 18 (861) were uncircumcised.
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Through & review of information from mecical records of male

patients attensing the Whitechapel climic in London, England, Taylor

\-;nd Rodin (1975) founo that of 214 male patients with genital herpes
162 (75.72) were wuncircumcised compared with 263 (64.12) of %10
patients without genital herpes. The authors concluded that\?en who
were not circumcised had an increased risk of genital herpelj\‘fven
when this comparison was controlled for social class as meaaured by
occupation, men who were not circumcised wereiatill more likely to have
]e%1tal herpes. Condom use was not taken into account.

One thousand, three hundrea aﬁd fifty men attending & pudblic
health clinic in Perth, Australia were examined with régata to clrcum-
cision and HSV-2 infection by Parker et al. (1983). Fewer men with
genital herpes were circumcised tﬁan men without genital herpes. of
104 men with genital herpes 58 percent were uncircumcised, compared to
(37%) of wmen without genital herpes. T£e authors correctly speculate
that part of this difference n;y be dué to the possibility that uncir-

cumcised men are more likely to have symptoaws during an active HSV-2

episode than are circumcised men and therefore to seek medical care.

2.6.14. Contraception

Few studies rteport HSV-2 infectioa in relation to céntracepcion.
Wolinska and Melamed (1970) examined 43,318 women attending Planned
Parenthood Centres of New York City. Of 21 women with cytologically
confirmed genital herpes for vhom information om cantrnce;ti;e use was
available, 13 (621) used oral contracéptives and 6 (261) did umot use
ang fora of‘ contrnccp—tion. and 2 (10X) used the d.iaph'x'gp'o:rthcvluﬁ

for at least one yca}lprior to the diagnosis. When the rates of genital
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herpes were examined against the number of women using each method of
contraception, 0.09 percent (13) of women who reported using oral
contriceptivea for one year or more were found to have genital ﬁerpcl.
The " lowest rate of genitsl herpes was among diaphragm users (0.031),
_while thé highest rate was found among those women who reported using
no bontrecgptxo; at all (0.3%). Wolinska and Melamea (1970) reported
that- women Qho did not use any tyﬁe of gou:raceptive method at all had
higher rates of genital(herpes than thoné using oral contraceptives.

A laboratory study~of the pr9tective effect of condoms done by
Conant et al. (1984) proviaces indirect eviaence of protection from
HSV=2. In this experip;n;, ;oncentxationa of ﬂﬁﬂ—Z kept 1in latex
;ondoms for é Hoﬁra' or more did not migrate across the barrier;

-

however, as the authors point out, the condom would only protect the

area of dirtect coptact cdring intercourse and not surrounding tissue.

When_ contraceptive praccicés among men were co;nidered. genital
herpes appeared to have occurred less frequently among coﬁdon users
than those who did not use coadoms. Barlow (1977) examined 3,543 men
ltfénding the Department of GeniEo-Utinnry Medicine at St. Thomas'
Bospit#l in London, éngland. Over a six-month period it was found that
2 (32) of 59 patients with genital herpes reported frequent condom uiiﬁ\ﬁ__\\.

Taylor and Rodin (1975) in a study reported earlier, found that
of 155 ien with genital herpes 14 (21) reported condom use compared
with 47 (151) wen without genital herpes. fhe authors report that the
association between genitnl herpes and lack of condom use was statis-
tically sigonificant at P < 0.02.

- -

2.6.15. Socioeconomic Status




A variety of measurements of loc%oeconomic status have been used
in the published investigations. These range from indirect indicators
such as the socioeconomic alleocation of the participants' census area
of residence to more direct measures such as income.

. e

In a household serologic survey of 564 women and childrem in
Montreal, McDonald et al. (19761) used the sociceconomic allocation of
the census tract of resicents as the measure of social class. Both HSV
type 1 and type 2 antibodies were more frequently found in persons frowm

similar proportjfon of persons from the low and wmiadle income census

lower income ar;if,f 0f 206 persons between the ages of 36 and 55, =
areas showed antibody. However, the proportion was smailer among
persons from the high iticome area. Approximately 20 percent of indivi-
duaIs.fron.the low and middle income areas showed HSV-2 antibody com-
pared to 12 percent of those from high income areas.

A gradual decrease in the proportion of persons with HSV-2 anti-
body in relation to increased social class as n;acured by area of
residence in Baltimore, Maryland was reported ‘? Royston and Aurelian
(1970). ., The "authors reporteé that the proportiom of perlans with HSV-2
antibody was highest in the l?welt social class areas: 61 percent of
70 patients showed HSV-2 antibody end this proportion dropped to 54
percen; of 26 patients it the middle income grouyp to 4] percent of 22
patients from” the highest inc;ne areas.

Based upon the répo;ted 'fet*capit; income of 507 patients in
Delhi, ffﬂi-, Sctl\ et al. (1981? found wo cvi.denc'e of a socioeconomic
gradient. The study found that.the pr;portion of persons with: - BSV-2
antibody was lli;htly higher in the middle income group than in_ the

A}

high and low groups. Thirty-two percent of 176 mén ‘and vomen in the
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low income group showea HSV-2 antibody, as compared with 40 percent of

192 persons 1in the middle income gXOUP, and 28 peécent of 39 persons in

the high income group.
In 4dditiof to antibody studies of social class, Antigen and

ciinical studies have been reported. Using a micro-quantitative cos-

-
-

plement fixation test, Aurelian, Davis and Julian (1973) examined

levels of AG-4, a tumour-specific type-z—inducéd antigeﬁ, by social

class group based upon income. Sixty-seven percent of 42 cervical

cancer cases from lower income groupy were AG-4 positive. The percent-

~

ages. of AG-4 positive in the miadle ana upﬁer class groups were 75
percent ana 67 .percent respectively. " The authors concluded that there

was no significant social class differenoce in the prevalence of AC-4

. ’
antigen. .

-

Wolinska and Melamea (1970), in studying tbe_iucome'dllttxbutioﬂ.

.

of women with cytologic evidence of genital herpes seen in a planned

parenthood clinic in New York City, reported that of 43,331 women seen -

in the clinic 37 were diagnosed as having genital herpes. Twenty-five

of these women were in a low income group afid- 12 were in a higher

income group. ’ n' i . ~—
The 1inverse relatisnuhip between socioeconomic level and the
frequency of disease is not unique to HSV-2 infections or venereal
s disease. HSV-1, cytOfﬁgalovirus and other v;rpsec and ';icrabial
infections generally occur more often in lower than in higher social

class strata of the populations studied (Cabau et al., 1980); McDouald

et al., 1974a; Porter, ﬁinbcrlcy! and Benyesh-Melnick, 1969).

. [ ]
Although the contribution of type 2-specific virus to the overall

%

herpes response cannot be assessed in these studies, all lcroloiic
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surveys of undifferentiated HSV which looked at social class show that
HSV occurs more frequently 1in those from the lowest social strata
{Anderson and Haeilton, 1949; Andrewes and Carmichael, 1930; Burnet and
Williams, 1939b; Clezen, Fernalo and Lohr, [875; Hatherley, Hayes and
Jack, 1980a; Batherley, Hayes anae Jack, 1980b; Hondo, 1974). The role
of social class with regard to the occurrence of HSV-2 infection 1s not
well ungerstcood. In extremely poor environments 1i1t. 18 possiple that

poor hygiene or family crowaing 1o the home i1ncreases exposure, partic-

»
ular2 to type | virus. BHygiene surrounding sexual 1ntercourse, use of

occlusrve contraceprives ana even differences 1n sexual practices wmay

vary enough with social ¢class 1n some settings to permit greal varlia-

N

tion i1n exposute to this virus.

2.7 Summary and Conclusions frog Previous Investigaticns

« Biological and Clinical Evidence

The characteristics of herpes simplex virus type 2 which substan-

tially promote its 'urvivaliygd propagation through man 1include the

. following: -

- Once infected, the host becomes a long-term carrier because the

-

virus resains latent in the veural ganglia and is capable of causing

recurrent episodes of disease.

.= As viral isolation is Bbot possible in a large portion of
persons with detectavle lesions, even if those with suspected herpes

lesions are examined, the absence of virus in the isolate does not rule

out infectivity.

. = 1Individuals who bsve never noticed a herpetic eprsode are

capable of shedding virus. Futthcr-ore,'viral shedding can occur not




N -
N .

only in the absence of symptoms during episodes, but for a long pericd
after an episoae.

- As wmany herpetic 1infections cannot be clinically detected,
individuals capadle of infecting others may pot be i1dentifiged.

- The available serologic methods for differentiating between
type [ and tvpe 2 antibocies have some narg;n pf mDisclassification due
to the cross-reacting antibodies between the two types of herpes sim-
piex wvirus. It 1s therefore . difficult to xdéntxfy the factors which
mway 1ncrease the risk of infection with type 2 alone.

- There 1s no cure for herpes simplex infection.

5

Epidemiologic Evidence

When the 1nformation about factors found te be associated vifﬁ
HSV-2 18 comblned.from the diverse sources of information currently

available, the following conclusions can be reached:

- Herpes simplex virus type 2 18 rarely ncquifed before ﬁuberty.

and population rates generally stapilize past the third decade. of life;p
- Those who are sexually active and who have wmultiple sexual
pertners are at greater risk of HSV-2 infectiom.
- HSvV-2 ‘il..IOlt oft;n trensmitCed by the genital route. The

analogies of other venereal disecases can be applied to herpes geni-

talis.

- Herpes genitalis is frequently found in sssocistion with other
venereal diseases. )
~ The prevalence of herpes simplex virus type 2 antibody and the

frequency of genits]l herpes appear to be ioversely related to socio-

economic level in some of the studies reported.

S5



- Men with prostatic cancer and wowen with cervical cancer more

frequently show asntibodies to herpes simplex virus type 2 antigen than

do those 1n cosparison groups.

Non-Independence of Sexual Patterns, Contraception, Socicecomomic

Status, Lifestyle, and BSV-2 lofecticn

Among the numerous 1nvestigations of HSV-2 infections and factors
which may increase the chance of ipfection, a possible intercorrelation
smong the factors involved has pot been taken 1nto account.

There 1s evidence that other venereal diseases are more prevalent

in perso!s of lower socioeconomic status. Contraceptive practices vacy

vwith social class, as do sexual behaviour and venereal disease {(Darrow,
1979; Swan and Brown, 1981). Sexual precocity has been associated with
lower income or educational levels (Zelnick and Kantaner, 1977). Also,
the pumber of sexual partoers is Dot independent of the age at first
intercourse. Women who began intercourse earlier in life wmore fre-
quently report multiple sexual partners than do women who began iater-
course at a later age (Rawls et ai., 1976). Furthermore, the role of
sociceconomic status with regaré to sexual or other behaviour is not
vell understood. By its strictest definit;ou, socloeconomic status 1ie
merely a way wvhich allows us to stratify a population into subgroups
with different access to economic and social resources (Curtis and
Scott, 1979; Mausner and Bahn, 1974). How these subgroups may differ
vith regard to their awvareness of illpess, use of medical care, life-
style and cnvir;n-cnt. factors which could affect the ncqui.itidn of an
infectious disease, is nog clear.

In the scientific literature, most of the information that is
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available on sexual patterns and HSV-2 infection is taken from studies
of cervical cancer patients eana compares groups generally matched for
social class level. Because cervical cancer appears to be ;ore pre-
valent in women from lower socioceconomic groups, little i1nformation 1is
available on the sexual patterns of adults from other sociasl class
levels. In aadition, some information on sexual patterns 1is n;axlnble
from reports from venerecul disease clinicsfgnd family planning centres.
Unfortunately, the social class leveir of these groups 1s often not
reported and stucles which do Bnot report social level often represent
only lower socloeconomic groups. Without adequate 1i1nformation on
sexual patterns and contraceptive practices across &ll socisl levels,
it is difficult to separate the possible effect of a particular sexual/
contraceptive pattern on thg_ risk of disease from its sociceconomic
setting. Sxmultane;us lnvestigation ot many of the individual factors
assoclated with -HSV~2 1infection has unot been reported. Therefo}e.
because of the fact that each of the attributes examined in previous
xhvestxgatxons may be associatea with one unother as well as HSV-2

antibody, it is not known whether or not the chance of dSV-2 infectioan:

Is only due to sexual exposure at an early age,
- 1s singularl} Yelated to the nbnber of sexual partners, and
- Can be affected by contraceptive practices, and/or
- Requires certain socioceconomic/hygienic circumstances.

‘- It is therefore necessary to consider severai possible factors at
once in order to assess the relative impact of these factors om the
scquisi- tion of HSV-2.

Thi:\}nveltigu:ion is designed to exsmine the combined and .cﬁar-

ate effects of sexual behaviour, contraceptive practice and sociocecono~
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factors on the risk of HSV-2 infection.
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Antibody Studies
Factor

Table 3

~- - Factors laovestigated: HSV-2 Antibody

Number Percent Reference
Tested BSV-2 (Location)

1l mo - 12 yrs
13-16
17-25
26-40

41-61

Antibody
Positive
Age McDonald et al. 1974
(Montreal)
(n=564)
2-15 134 6 *

16-25 101 12

26-35 123 , 18

36-45 115 22

46-55 91 24

[]
® 2 approximate
(n=246) Strizova et al. 1975
. (Ostrava and Prague,

0-9 43 0 . Czechoslovakisg)..
10-14 22 4

15-19 35 17

29-34 46 18

35-60 100 23 ‘

- (n=266) Ravls, Tompkins &

Melnick, 1969

138 ) (Houston, Texas)
24 9

39° 17

43 20




60

L

@
- Factor E Number Percent Reference
' ' Tested HSV-2~ (Locatiom)
Antibdody N
Positive
Race
Negro 68 96 = Rawls, Toapkins &
’ Melnick 1969
Caucasian 27 60 (Houston, Texas)
Negro (prostitutes) 147 62 Duenas et al. 1972
(Cali, Columbia)
Mestizo Indians 196 63
(prostitutes)
Negro 241 40 Adams et al. 1973b
(Housaton, Texas)
. Caucasian 53 35
Negro 33 39 Rawls et al. 1980
(Los Angeles,
Chicano Americans 66 38 California)
Tribe
Ganda (cancer cases 89 Bl " Adam et al. 1972
T« and controls) . - (Kampala, Uganda) -
Non-Gandas (cancer 30 71 ‘
cases and controls) - -~ .
. . .
) Religion ' ’ ‘
’ Jewish 43 19 McDonald et al. 1974b
(Montreal)
Non—-Jewish 43 19
Moslen . 150 23 - Ressler et al. 1974c.
- (Yugoslavia) )
___ Non-Moslea 200 25 '
wp ¢0.05 I &
L




Factor Number Percent Reference o
Tested BSV-2 (Location)
Antibody
Positive
Urbanization
Urban - 411 34 Seth et al. 1981
] (Delhi, Indis)
Rural 96 34
Urdban 257 &9 Rawls, Adam ‘and
Melnick, 1972
Rural 28 82 " (Houston, Texas)
Circumstance
Non-institutionalized 111 13 » Roome, Montefiore and
men Waller, 1975
(England)
Short Stay Prison 95 28
Inmates .
Long Stay Prison 111 55 3
Inmates
Pregnancy
'Age lst Pregnancy
< 14 8 63 » Adam et al. 1972
(Ragppala, Uganda)
15-16 » 19 74 )
s - 17 22 73
-— - .‘.1‘ Jf-
< 16 78 46 Adam et al. 1973a
- (Houston, -Texas)
> 17 146 40
< 16 63 52 Adam et al. 1974
- (Houston, Texas)
> 17 T 112 &40

*p <0.05
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Factor

Number
Tested

Percent Reference
HSV-2 (Location)
Antibody -

Positive

Pregnancies (continued)

Never pregnant 14 36 » Duenas et al. 1972
(Cali, Columbia)
Ever pregnant 18 67
Live births Adam et al. 1973y
(Rouston, Texas)
1, 2 63 43
. > 3 i 120 35
Wosen between Ory et al. 1975
ages 15-24 (Atlanta, Georgia)
pregnant ‘
0, 1 93 9*
> 2 57 23
- Marriage
Marital Status. Seth et al. 1981
. - (Delhi, India)
Married 236 &4 *
. Unmarried 78 19
Married 124 11 Ishiguro & Ozaki, 1978
. ' (Osaka, Japan)
Uomarried 13 15
Age at Pirst Marriage Adam et al. 1973a
(Houston, Texas)
< 16 62 45
- '
> 17 151 38
*P <0.05




Factor Number Percent Reference
. ;. : ' Tested HSV-2 (Location)

Antibody

Positive

Marriage (continued)
Age at First Marriage (continued)

< 16 82 50 Adam et al. 1974
- : (Houston, Texas)
> 17 120 44
Number of Marriages Adan et al. 1974
i ) (Houston, Texas)
1 N 93 43 -
-
> 2 78 49
Age at First Intercourse .
]
Early (< 20) 40 18 Ishiguro and Ozaki, 1978
- (Osaka, Japan)
Late (> 21) 114 11 :
Ganda Tribe
Early (< 15) ; 31 71 Adam et al. 1872
- ) (Kampala, Uganda)
Late (> 16) 21 71
- - Non-Ganda Tribe
Early (< 15) 10 60 *
lLate (l 16) 7 14
Early (< 15) 67 52 Adam et al. 1974
- (Houston, Texas)
Late (> 16) 116 41
Early (< 16) 16 50 * Adam et al. 1973b
- (Houston, Texas)
Late (> 17) 35 31

*P <0.05 _,
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Factor Number Percent Reference
Tested HSV-2 (Location)

Antibody

Positive

Number of Sexual Partners

Few 119 8 * Ishiguro & Ozaki, 1978
- (0Osaka, Japan)
Many - 35 26 :
Controls - .
Few (1) 63 36 * Graham et al. 1982
(Los Angeles County, °
Many (2>2) 65 64 Califormia)
Controls
Few (}-3) 74 43 - Adam et al. 1974
(Houston, Texas)
Many (> 4) 105 46
Controls
Negro Women
Few (1-3) 96 36 Adam et al. 1973b
. (Houston, Texas)
Many (> &) 135 42
Caucasian
Few (1-2) 32 31
Many (2 3) | 19 YR
0 4 O = Suchanova et al. 1984
~ (Prague, Czechoslovakia)
2 88 10
2-10 78 27
11-50 ‘ 60 33

Saxual Activity & Venereal Disease

Virgin® 17 0 Ishiglro & Ozaki, }978
(Osaka, Japan)
Ron-Virgins 137 12
*P <0.05 .




Factor ) Number Percent Reference
Tested HSV-2 (Location)

Antibody

Positive

Sexual Activity & Venereal Disease (continuted)

Gynecology Patients 78 12 Menczer et al. 1975
& Cervical Cancer Cases (Tel Hashomer, Isreal)
"Healthy"l Participants 94 2
fﬁprisoned Prostitutes 230 10
Gynecology Patients .- 101 29 Adelusi, Fabiyi &
. Osunkoy, 1978
Pregnant Women 102 25 (Ibadan, Nigeria)
Family Planning 101 27 B
Clinic Attendees
Venereal Diéease 30’ 47
Clinic Patients
Prostitutes . 55 46
y
9
Catholic Nuns 18 0 Patterson, Rawls and Smith,
1980
Prostitutes 18 10 (San Antonio, Texas)
Hospitality Girls 157 40* Tantivanich & Tharavani]
(Venereal Disease : 1980
Clinic Attendees) (Bangkok, Thailand)
Pregnant Women 101 11
& Health Care
Workers -
"Healthy''* Patients 51 22 Rawls, Thompkins and
Melnick, 1969
Promiscuous Women 43 57 (Houston, Texas)
& Prostitutes
Sexual Preference
Homosexual Men 259 71* Melbye et al., 1983
‘ (Denmark)

Non-Homosexual Men 100 22

1 Described by the suthors as "healthy” participants with no
further information about their origin.



—_
rd
Factor ~ Number Percent Reference
Tested HSV-2 (location) -7
Antidbody
Positive
Socioeconomic
Status Census Ares
n=206
High specific 12 McDonald et al. 1974a
numbers (Montreal, Quebec)
Low, Middle not 20
availabdble
Census Area
High 22 41 Royston & Aurelian 1970
(Baltimore, Maryland)
Middle 26 54
Low 70 61 .
Reported Seth et al. 1981
Income ' (Delhi, India)
High 39 28
Middle 192 40
Low 176 32
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CHAPTER 3 -

MATERIALS AND METHODS .

3.1 Study Design anag Method
'
3.1.1 Design

A cross-sectional seroepidemiologic survey of sexual and socio-
economic factors ana HSV-2 antibodies was carried out im a relid;ntxal
sample of the population. This survey was designed to allow access to
s prelUn;bly healthy sample of men and women, in that they were.nots

identified through a hospital or climic.

A aoor-to-door survey method was used to find willing subjects who

vere 1nterv12;;E~\\$. their convenlence in their homes. Information
abou: sexual patterns, contraception, health and locioeconouxc‘ltltul
was obtained. . Followidg the interview a blooa sample wvas requested by

the interviewver. -

3.1.2 Study Site and Population

The survey vas carrjied out in Toroato, Ontario and the sample was

dravn from the 440 Tensus Tracts which -aké up this city's central

downtown area. This field site wvas selected in the bope of obtsining a
- ‘ -

vide range of socioeconomic and sexual patterns that might exist is an

urban ceatre. The study was administered and the dats processed
through the Dcpcrt-ent- of Epidemiology and Bioststistics at the
University of Western Ont;rio ia Londoa, Ontario, vﬁcro the grants for .
t;ncarch were awarded. A local centre for interviewer tt-iéing and
temporary blood storage was located at the Univtltoi:.y'o! Toroato.

Blood samples were shipped to McMaster University in Hamiltom, Omtario

67 C. T




Other factors such as smoking history, vitamin intake ana family

size
Circumstantial factors which could affect the quality of the

1nterview such as the privacy of the 1nterviev and the 1nter-
- . .

~

viewer's 1mpressions

3.4.4 Interview Procedure

The study was 1ntroduced to the prospective participants as ove of

viruses ana health, rather than of herpes to avold undue concern or

aistress caused by the heavy media coverngé this vires had at the time

of the study.

The 1nterview consisted of two parts:

An 1noterviewer-adaministered part, ain which all but the questions
directly related to the participant's ;exual history were sskea.

A self-administgred section of e1ght questions about the age at
first coitus and oumber of sexual partners. In the middle of the
interview the participant was asked to complete this form, sesl 1t
in the envelope provided and give it to the interviewer. This was
done during the interview, following the contraceptive questions,
but preceding questions on wmaritel status.

At the close of the 1interview, a 10 cc blood sample was drawn froe

a superficial vein according to the standard medical procedure. This

sample was taken by the interviewver who was certified ta the procedure.

C

!

3.4.5. Data !{:celling

]
*

The completed Qquestionnaires and blood samples were submitted to

the Toronto centre where lhe dates and codes vere checked by the

- '
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reducea the chance of ®misunderstanding sensitive quegtions related to

sexual behaviour.

Race

Because the question of varistion in herpes simplex virus pre-
valence among races has not been resolved, the sample was configea to
Caucasians, proporgxonncely the Jargest Englesh-speaking group in the
city of Toronto. The inclusion of all racisl groups would have greatly

Increased the sample sile requirements and extenced the field work

bevond practical limits.

3.3 Sampling Methoa

A sultistage, stratified, rendoc sampling method was used 1o ordger
to obtain a socioeconomics.ly diverse study sample made up of approxi-
mately equal proportioos of high, middle, snd lowv social class groups.

3.3.1 Prymary Sampling Unit: Enumeratios areas

The sampling procedure began with the random oeiectxon of prisasry
sampling units dravn from a list of sociroqconomically ordered enumera-
tion areas. This list was prepared by the York University Burvey
Research Unais. Based upon 197f census dats, all. enumeration areas 1o
the city of Toranto were ordered 1nio three sacial claes scrata using a

-

composite score of education, 1ncome and occupation (Patel’, 1978

—

Blisheu and McRoberts, 1976). Within each stratum the drsas were

listed io rendow racther than oumeric order throu;ren computerized

randos allocatioo program (Patel, 1978).

An equel nusber ¢f soumeratioh aress w&s initially selected from




each socioeconomlic stratum. A total of 175 enumeration aress were

selected, They were used consecutively from each list wuntil the
&

required sssple s1ze was achieved. Ninety-seven enumeralion areas 1in

all were used in the stuay.

3.3.2 Secondary Sampling Unit, Housechola

The blocks 1n each enuueratxoﬁ sTea were numbered anc using &
random number list a dlock and & house were selected. This househoid
vas used as the starting point for & door-to-door search for eligible
male ana female subjects. The field procedure 1s described 1n Appendix
i1l1. The resicents of the Efuleholdl were DOt enumerated. Rather the
first wvilling and eligible person within the bhousehold vas i1ntervieved.
The 1interviewer wss 1nstructed to 1oterview up to five mea and five
vomen from each area, ana to attempt to balance the sample of men ana

.

wvomen.

-

3.3.3 Subject Search Procedure S

~

‘-Apartnent blockse, row houses, priveate honeo\;ﬁuxgjl other types of
dvelling wvere included. Commercial establishments were not 1ncluded.
The ospecified search procedure 1is presented iIn Appendix IlI, A
fieldwork record of all subdject searching outcomes was maintained by
the interviewer. Participant seorch;; vere cnr;xed out between 5:00
p-m. and 8:00 p.ma. weekdays tq’ 1:00 p.m. and 8:00 p.m. wveekends.

3.3.4 Sample Size Requirements -
\ »

A sample size ‘roquire-ent of a total of 744 participants was

. originally estimated, based upou the differences b§§vcen the expected
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proportions of persons with HSV-2 antibody and specific sexual patterns
at an aof 0.05 and B of 0.20. The information for the expgected pro-
portions was estimated from 1nformation 1o an article by Adam et al.
(1973b). The sample size formula for differences between proportions
by Schlesselman (1974) was used to calculate the ua;ple sp1ze. The
sample si1ze calculations ana estimates of the adequacy of the sample

obtained appear 1n Appendix VII.

P

3.4 Data Colliection Procedures
i
All 1introductions, statewments and procedures were specified 1in
S~

detail 1o the field protocol and 1nterv;?ver'n manual. This 1i1ncluded a
-pe{xgxc ncrxbk for the introductloun to the study, as well as the steps
of the venipuncture procedure. This protocol was used for staff train-
ing and subsequent monitoring of ficld procedures. A copy of the field

record and 1aterviewer's manual can be found 1n Appendix III.

3.4.1 Introduction
The study was 1ntroduced to the prospective participant as one of
viruses and health, rather than of herpes simplex virus specificslly.

At the participant's door the age criteria were stated and the partici-

~

——— .

pant's 1nterest ana eligxbx{ity determined.

1f appropriate, an interview was arranged either by appointment or
imeeciately, at the conven§ence of the participant. If the participant
was not eligible, the int;rviewcf asked if aoy dther member of the

household might meet the criteria.
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3.4.2. loformea Consent
Prior to the interview, a consent form specifying the 1intimate
nature of the questions and our pledge of confidentiality wvas sigoed by
the participant. No ipterview took place unless this form was signed.
The consent for blooc sample statea the amount of blood to be
taken as well as the risk of the procedure. As with the interview
consent, no blood sample was taken unless the consent form was signecd.
» ’
3.4.5 The Interview
The 1nterviews were carried out 1n as private & esetting 4as
possible in the participant's home. The Qquestionnaire covered the
following topics: .
- Demographic attributes including age, marital status, and ethnicaity
- Socioeconomic factors i1ncldding years of education and training,
occ;pltxon and i1ncome ”}
- Cootraceptive history
- Sexual attributes of:
_Age of first intercourse
Number of sexual psartners repcrted 1n lpecifx;d time periods
(i.e., oumber of sexual partuers Wuring each decade of life)
Number of sexual partners during the year preceding the inter-
viev and total number of sexual partuers
- Reproductive hilfory‘and menstruation (women)
- Circumcision status (men) -
- Reported history of selected-illnesses and éondit;onn including

col¢ wores, genital sores or blisters, venereal disease, colds and

flu
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Other factors such as smokhing history, vitamin intake ana family

size
Circusstantial factors which coula affect the quality of the

interview such as the privacy of the i1nterviev and the 1nter-
-t . .

~

viewer's 1mpressions

3.4.4 Interview Procedure .

The study was 1niroduced (o the prospective participants as one of

viruses ana health, rather than of herpes to asvoid undue concerno or

aistress caused by the heavy media coveragé this virds had at the time

of the study.

The interview consisted of two parts:

An 1nterviewer-administered part, in which all but the questions
directly related to the participant's ;exull bistory were ssked.

A self-administgred section of eight questions about the age at
first coitus and number of sexual partoers. 1Io the middle of the
interview the participaot was asked to complete this form, seal 1t
ia the envelope provided and give it to the interviewer. This was
done during the interview, following the contrsceptive gquestions,
but preceding questions ot warital status.

At the close of the interview, a 10 cc blood sample was drawn froe

a superficial vein according to the standard medical procedure. This

sample was taken by the interviever who was certified ta the procedure.

tl

!

3.4.5. Data !{:celling

L]
*

The completed questionnaires and blood samples were submitted to

the Toronto centre where Ehe dates snd codes vere checked by the

) t




project director. The Qquestionnaires were forwardea to London where
they were stored in locked cabinets, with the signed consent forms
stored in a separate locked cabipet. In London, the gquestionnaires
were coded py two coders. Eight-five percent of the data was coded by
one coder and a cross-check of coding decisions on approximately 100
Questionnaires revegled no discrepancles between the two coders. The
codes information was key pubched onto cards and read ontc magnetic
tape for analysis. Before the \lcntxltxcal nnnlysf‘ began, computer
,chécks for the asccuracy and consistency of the coded information were
carried out.

Once the blood was drawn into a pre-labelled sterile vacuum tubde,
the date was nad;d apa the subject code checked against the code on the
completed interview. The sample was refrigerated within two hours and
transported to the University pof Toroato within 36 hours after

collection. here the samples were Jogged in ana processed by the

project director or laboratory assistant who noted the condition of the’

specimen, the identification aumber and date of collection. The

’
samples were then centrifuged and the sera drawn under sterile

conditions, using a flame, sterile pipettes snd specimen bottles. Each
sample was split and labelled and then frozen.

Periodicselly the samples were packed in dry ice and trensported to

the laboratory at McHaster Medical Centre where they remained frozen

-

until analysis. . .

When the radioimmunocassay results vere submitted, the identifying
code and date of specimen collection were checked against the question~

naire and date of interyiew by the coder in London.

»
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3.4.6 Fiela Staff

Eleven women between the ages of 25 and 39 carried out the inter-
views. All but two of the women had some pursing or laboratory train-
1og. The two women without paramedical training (1ncluding the project
director) had previous experience 1in medical interviewing. Women of
this age group were hirea because of evicence from the pretest experi-
ence ana literature that both men and women respondents of all ages
accept 1nterviews most reaclly with women of this generation (Cart-
wright, 1974). ’

The 1nterviewers were trained to carry out the introduction and
loterviews 1n as uniform a manner as possible. - An ivterviewer's manual
wvas provided which specifically outlined the field protocol, methods of
recording, 1ssues of attitude and approach, and venipuqctu:p proce-
dures. Specific n;r:pts for thne 1introduction to the stuady snd other
matters were used rather than allowing extemporaneous remarks by the

-
intervjewver.

Training consisted of group sessions with the proj(ct‘ directoer
followed by individual field oxper}ence during which the loterviewer
observed and was ;bnerved knocking on doors and interviewing. During
group sessions 1interviewers became -cquainfed vith the venipuacture

s

procedure and were then trained and certified by the Parsmed Company.

To avoid drawing specjal attention to sexual factors, the research

question was generalized in its presentation to the interviewers, as

being one of viruses and heslth, with herpes as a major interest. The

. intervievers' training emphasized the importance of oot reacting to

»



apparent variations of social class or other factors in the partici-
pants. To reduce the chance of differential response to social class
by the interviewers, each 1nterviewer was assigned an equal number of
high, medium and low enumeration areas.
a

3.4.7 Quality Control

A number of measures were taken to gather and process the informa-
tion 1n as accurate and consistent a way as possidle. The questions
asked, 1n general, wvere not open-ended and required as narrow a raage
of i1noterpretation as possible for both the interviewer aod the partici-
pant. A number of ''control' questions -were asked, such as wvhether or
ot an individual hada ever donated blood, plrtxcxp;ted in a previous
survey Or smoked cigarettes. - These factors are not known to differ
between persons with and #ern&?n without HSV-2 exposure, and were used
to assess che comparapility of the HSV~2 positive ana negative groups
vith regard to background and response differences.

Internal consistency checks were made, including subtractiog the
participant's ‘b(rthdcte from the year of terviev and comparing it

vitﬁ reported age, comparing the number of marriages with the number of
sexusl partners, and co-pariﬁg certain other sexusl andg social
variables,
y
A }pccifically_outlincd coding manual with specific criteria was

used to code all questionnaires.

Throughout the -study oogoing interviewer training ses#ions were

. ~ »

held to review fieldwork progress and to solve special problems such as

high venipuncture refusal rates. Iadividual interviews were periodic-
- . -
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ally observed by the project director to assure continued adherence to
the field protocol.

In order to ascertain whether or not the interviews actually
occurred, 4 small sample of participants was contacted by telephone by
the project director. Only 18 subjects over the term of the study were
contacted as, 1in truth, a breach of the agreement of confidentiality
was committed by this practice. Of the respondents contacted, all hac
actually been 1interviewed and all but one actually appeared to be
pleased with the interview.

3.4.8 Ethics, Confidentiality and Risk

The wmethoas of data gathering were revikwed and np?roved by a
Research Ethics Commaittee of the Univegnity of Western Ontario. before

~

the fieldwork began. An essectial objective in the participant acquis-

it10n and data gathering process wvas the protection of the participant -

from distress or physical hare.
The assurapce and maintenance of confidentiality was of primary

concern in the selection and training of the interviewers and the

]
-

managesent of the data. The participant's name appesred ounly ou -the

3

- consent forms, and beyond noting that .it had been 'lignee, vas pever

L

linked or stored with the questionnaire information. The ansvers to

the sexual questions, though linked by a code to the que’tipnnairt

data, vere not seen by the interviever, except in some féwv instances

<

vhere the participant requested interviewer assistance with the sexual

questionnaire, The partiéipént wvas made to feel free to refuse to

ansver any questions or to discontinue the interview at any time. The
Ay -
N

»
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interviewers were trained to watch for signs of discowmfort or distress
in the participant and to lose an 1nterview rather than risk upsetting
the participant in any way. This necessary concern for ehe pnrtxcipnpt
was especially important 1in taking blooa. During the interviewer
training, particular atention was paid to the in:erviﬁuer'a competence
in drawving blood as painlessly as possible. There was po known benefit
to the respondent for participsting in this study, with the exception
of some marginal satisfaction of having contributed to a research

project.

3.5 Serologic Method

The :sera were examined for cross-reacting and type-specific antibodies
to HSV using & radioimmsunoassay method. This assay vas used because it
has been found t; ior;éln:e reasonably well with clinical evidence of
HSV-2 infection and showea gcod specificity when ‘;oqpared with the
microneutralization methpd as wvell as vith other serologic methods,
(Forghani, Klassen and Bariqvc{s 1977; Patterson, Rawvles and Swmith,
1978; Rawls et al., 1980; Ravls, 198l; Swmith, Gehle amnda ‘HcFrncken.
1974). A partigcular sdvantage of ‘this assay was that it couid be
efficiently carried out oﬁ a large ﬁuuber of sera at & relatively low
coat (Pltt;tlon, Ravls and 8gith, 1978). A complete discussion of the

relative merits of the available serologic methods and the validity of

the radig}.nunoa;aay i» presented io Sectionm 2.3.1 of Chnpter‘?.

-y

3.5.1 Assay Techunique

A complete description of the radiocimsunoassay used is given in

Appendix IV of this document. A brief description of the general <




.

strategy was to prepare antigens to be used for the assay and antigcn;
for adsorption in Vero celiu. Polycarbonate treated cadmium coated
beads were used as antigen aasorbants. The beads were sensitizec with
the prepared HSV-2 antigen or control cell antigen and then washed with
phosphate bufferea saline codtaining BSA (PBS-BSA), then incubated with
sera. Excess antibody vas removed by washing and the bound antibody was
detectea by adoing goat anti-human IgGC labelled with 125 Iodine?
Following 4 hou;l' incubation at room temperature, the beads were again
washed three times and then counted 1o a gamma counter.

Since both cross-reacting !39 type 2-specific szatibdodies would
react with beads sensitized with HSV-2 antigen, it was assumed that
sera no&ryieldxng counts significantly aifferent frow control antigen
coated beaas did not contain antibodies to either virus subtype. These
sera were excluaded from further analysis for HSV-2 type-specaific
antibodies. Analysis of variations 1n c;:;?:—zsz;ined vwith control
antigen yielded a cut-off of 300 CPM at & 1:20 level of probability.
Sera with values of less than 300 CPM were found to be pegative for
peutraslizing antibodies.

Sera with values greater than 300 CPM wvere adsorbed with HSV-]
antigen and then tested against peads sensitized wvith HSV-]l or HSV-2
antigens. The amount of antitody bound to the beads was detected with
goat anti-human IgG labelled with 125 Iodine as de;cribed above. The
CPM yielded by beads sensitized with HSV-2 antigen‘(vith coqtrol CPM
subtracted) minus CPM yielded by beads lcnlit;:ed with HSV-1 (with
control CPM sybtracted) were considered those attributadle to type 2-
specific antibody. Analysis of variastions indicated that CPM above 150

were significant and sera yieldigg these values vere considered posi-



tive for HSV-2.

Sera without HSV antibodies were tested for the presence of IgC
- by immunoprecipitatios. This was done to ensure that negatives for HSV
antidbodies v;te not due to destruction of antibodies by bacterial
contamination. All but ome of these sera contained oormsl levels of

1gG.

3.6 Statistical Methods

3J.6.1 Cltegori;atxon of Variables .

In the analysis, boo-pumeric variables were usually divided 1nto
oocxolo;ically homogeneous categories. For exsaple individuals 1n
similar types of occupations were grouped together into an occupational
category. Continuous variables were used in categorized forms io most
of the analysis in order to be able to assess the possibility of
non-linear assoclations between levels of the exposure variadles and
BSV~-2 antibody. Furthé&-orc, the odds ratios calculated wusainog
Mmcgtegories rather than continuous variables can be easily interpreted.
Categorization of the independent variables was based upon an
approximately equal division of the participants with serological
information across the range of the variable. These categories were
determined by first examining the sex-specific distributiom of the
participaats for the variable of interest. Then categaories vere
selected based upon a; equal a distribution of the participsnts as
possible into each category. For example, the age distributiocn of
vomen was examined. fﬁen, if three age categories were desired the
sample was allocated approximately into thirds without taking into

-

accouant their distribution with regard to antidbody status. In s oumber
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of* instances exactly equal divysion of the participents for some
variables wvas ngt possidle Because of -an uneyen cistribution for such

variasbles (e.g. see Table H, Appendix VI, Numder of sexual parloers in

the tb’ttxen). Because of differing dutribuuonn of many variables
between wen and women, the sex-specific categories were often
different. For example, a3 wvomen tended to report fewdr eexual

partners than did msen an spproximately 50:50 division for total sumdar

of sexual partoers for wvomen fell at | partnoer vs > 2 partners,-wvhile a
50:50 division of men resulted in & cut-off of <9 partners vs. >10. Ia

the analysis, men and womeén were pot compared with ooe.aoother.

3.6.2 Procedures

Two computer packages were utilized in the a_ﬁalycu. bcucnpuvic

'

[
sctatisrics and univariate methcds available 3n the Stntx,txcal Packa -~

for the Bocial Scliences were used (Nie, 1979). Multivaciate asnalys:s

) .
vas carried out using the SAS Iaostitute procedure 10OCISY, l’log&.}u\~

, )

regression ’progum based upon 8 regression model by'Hc‘lkcg .nd Duncan
] ®

(1967) ana adapted for the SAS package dy F. E. Harrell (5a§ It_(atxtuu, <

1980). .

v 4

3.6.3 Methods R

-

Initially, frequency distribugpdns and Pesrsoo correlation’ coeffi-

qienti vere used to examine the characteristics of the ‘qtph and the .

~

simple relaticanships betwveen variables. p
Simple relationships betwveen the aentibody titer and iodavidual
variables vere evaluated using Chi equare statistjcs, iicludiu s Chi

square for trend for multiple category varisbles. Odde Yatios as
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measurements of associations were caslculated (Fleiss, 1973). Confa-
dence 1intervals for the odds ratios were calculated using the method
described by Woolf (19595).

Multivariate analysis was carried out in which the cependent vari-
able of HSV-2 infection was expresl;h as present or absent according to
the antibody positive o©or negative criterion of the assay methoa.
Multiple logistic regression was used to examine the relationship of a
number of 1ndependent varisables to the presence of HSV-2 antibody. The

SAS LOGCIST procedure allowea the development of moaels to 1ident:irfy

variables which best discriminates between the antibody positive and

Oegatlive gGTOUPSE. The SAS ©programme cowmputes wmaximum-likelihooa
estimates using the Newton-Raphson method. Beta cpeffxcxeg&t for each
vartiable were calculatea, the antilog of which 18 an odds ratio

indiczating the risk of antiboady at levels of the independent variable.
The stancard errors ot the Beta coefficients were used to calculate
confidence intervals for the odds rstios. The ratio of the Beta to its

Standard Error, squared was used to evaluate the statistical signific-

ance of the 1ndividual coefficients.
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CHAPTER 4 4

DEFINITION OF VARIABLES

4.1 Definition of the Primary Variables
Oniy varisbles that were not self-evident and those that were

used 1o the final analysis are described here.

432 Antibody Gioups
Based wupon the assay criteris (Rawls, 198]), the antibody
positive (seropositive) and antibody negative (seronegative) groups

were classified as follows:

42,1 HSV Positive/Negatiye

Persons with & count per minute (CPM) of 300 or less were con-
siderpd to be seronegative to both types of HSV. Because of the method
of calculating HSV-2 positives it was not possible for an individual to
be classified as HSV-2 positive bug negative to HSV-1. Those with s CPM

of 301 or greater were c¢onsidered to be seropositive to HSV.

4.2.2 HSV-] Positive/Negative N

Sera with 300 CPM or greater antigen prior to adsorptiom but 150

CPM or less HSV-2 antigen after adsorption were considered to be HSV-I

positive ounly.

4.2.3 B8BSV-2 Positive/Negative
. ~ *
Those sera vith a count of 151 or greater to HSV-2 after adsorp-

tion vere considered to Be HSV-2 positive; those bdelow 151 were HSV-2
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negative.

4.3 Demcographic Factors

4&.3.1 Marital Status

The categcories of never married, presently married end common-
law, divorced, neparnted,' and widowed were cowmbined 1into three
categories: presently married or living common-law, previously married
ane never married. Persons presently married and living common-law
vere categorizea together because both circumstances implieac current

sexual stabilaty.

4.3.2 Sociceconomic

Dimensions of social class that were covered .in the intetview

wvere: years of pramary anc secondary education, po-t-necondary educa-

tion or training, type of further training, total oumber of years of

13
»

,educatxod ‘or training, ocCupatich, household annual 2income, spouse's
education and occupation, and parental occupation. These variables

wvere highly correlated with one another.

.

Egucatxon

. ~

% . Total years of education and tsaining vere used as the primary
- . measurement of socicecounomic etatus hecause:
’, ‘ . . A
’ . "= Asiong all three measurewents of sociceconmomic status: educa-

‘tion, occupstion and incowe, years of education wvas the most

"complete for all participants.

¢ « = Years of education were highly correllt.d‘h type of educa-

. .

tion and incomé, s wvell as occupation.




-

- In men and women age 35 and over, as 90 this study sawmple,
- Lal
education could be expected to be a conpleg: or fixed factor,
in contrast to 1ncowme OrY occupation.

- In previous investigations, educstion rather than income was

found to best represent the socloeconomic factor most related . ¢

to health, lifestyle and venereal disease (Darrow, 1979; Syme

and Berkman, 1976).
t
Years of primary and secondary eaucat:ion, further tralning and

university were combined to equal the participant's total years of

“~ -

education and training. When bight courses or part-time education were
. ; -
‘qﬁforted, the participant’'s estimate of the fu}l-tine equivalent of
. 4
these courses was used tc calculate the contribution of this to the

total years of education. On-the-job training, if full-time and con-
/ -

stituting a sepecific apprenticeship, was ipncluded in the years of

sducation or training. Types of further education or traioiag were
taken to include apprenticeships and all other education or schooling,

both university and son-university.

¢

Household Annual Income _

~

The participant was asked to classify his/her household's annual
inocome from all sembers of the household into general finsncial cate-
gories based upon inzbne bgfore taxes.

Household annual income was not available for &40 (41)
participants in the sample. As reported in this study, household

®

income represented a wide range of economic circumstances because of
L 3

different family size and number of employed housefiold members.
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Occupation

Occupational categories were based upon the Blishen scale for
resicents of Canada (Blishen ana McRoberts, 1976). The particxpanc'n
occupation was not used as a major social class varisble in most of the
analyses, as the participant was frequently not enp19yed at the time of
interview. Although previous occupation was recorded, the circumstan-
ces for current unemployment ranged from 1nability to find work to
1;dependent wealth. Therefore simply "upemployed” as an *occupation”

could pot be used, and past occupation was not actually appropriate to

the present point in time. This attribute was therefore less represen-

~

tative of social level than were 1ncome or education.-

4.3.3 Residence

Questions involving home ownership, the length of present resi-
dence, total years of resisence in Toronto, and type of dwelling‘vere
included to allow an indirect assessment of mobility as a. part of life-
style which might be reiated to health as well as social class. House-
hold crowding~ wags assecssed by asking the participant to state the

$ number of rooms, not including the kitchen, bathrooms, .or permanent

storage areas that the household contazined, as well as the number of

persons currently living in the household. The index of housebhold

crowding (a ratio of persons and rooas) ca&la:’ed was oune used in
other studies ll‘kllihg the risk of veneresl disease (Morton, Horton
and Baker, 1979).

4.3.4 Contraception and Sexual Factors

Contraception information included: whether any methgd was ever

used, age at firstgg:e. years of use and consistency of use. Yor womesn,
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this involves use of 8 disphragm, i1ntrauterine device and oral contra-
ceptiven'and use of condoms by sexual parcuer;. For men, only coundowm
use was ssked.

In adaition to the number of years of use of any one method, the
consistency of use was asked in order to classify the participants 1into
those who never, occasiocnally and consistently used each method. For
womeR, concurrent.use of more than one method wvas examined. Because of
wide varisation 1in the consistency of use of any oune wmethod for any
participant over time, the consistency of qontrlcgptive use was pot

utilized in the final analysis.

Hugber 0of Sexual Partners during lLife Pericas

The instructions for the sexual queotioaﬁaire specified that the
number of different sexual partners during esgch decade of léfe_chOulq
be reportea. Therefpre,‘n l1fetime lpoule.vculd be reported Bmeveral
times, but countea gnce when the total number of sexual partners was
recorded. A cowparison of the uunber‘of sexual partners durin; speci-~

fic life periods with the total number of sexual partners for thase

participants who recorded one sexual partner in their lifetimes indi-

-

cated that this inostruction was genérally understood.
24
Total number of Sexual Partnere

-

The participantd were nnkedtto note on the sexual questioannaire
the total n.uab;r,_ci -diffetent persons with wvhom they had had sexual
intercourse thus far in their lifetimes, /

Wumber of Sexual Partuers ifi the Last Year

The participants were askad to notc-Sov -&ny\different sexual
pcréncro (including tbone already }cportcd) they bhad had dﬁriﬁg the

~

tvelve month period preceding the interview.
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Catégorlzntxon of the,Number of Sexusl Partners

As notec before, the absolute nugber'of sexual partners was vot
used in the analys:is. Rather, categ;rtel wvere used to divide the
sample 1nto roughly equal parts. For example, s cut-off of two or more
sexual partners, as opposed to only one partner, was used to diviae
female participants i1nto approx:imately eqQual size groups.

The use of categories of partoner numbers rather than absolute
numbers allowed for the pessibility of imprecise iepo;txng by some
members of the sample, with the assumption that general rather than

precise differences 1n the number of sexual partners may affect the

risk of HSV-2 infection.

Assumption of deterosexuality

In the questioanaire, sexual preference was not asked. Unless
otherwise specified by thg partaicipant, all sexual lctxgity reporteda
vas assumed to be heterosexual.

-~

Sexual Intercourse Uutsice Marriage

.
-

Whethe;\or not a participant had had iptercourse cutside marriage
was not directly asked. The categories for this variable were aivided
into those paréxcipantl vho reported intercourse but had never been
married, those who reported the age of first intercourse as preceding
age at first marriage and those wvho reported intefcourse ouly af::r

marriage.

Uomarried Pregnancy

Whether or oot a woman had had a pregbancy outside marriage was
L 4 .

-
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pot directly askeg. Instesa, women were aivided into groups:{l) those
vho reported a pregnadcy but had never been married, or whose age at
first pregoancy preceded their age at first marriage and (2) women

whose stated sge at farst pregnancy followed that of first marriage.

4.3.5 Health Factors and Jllnesses
P

The parctaicipant was asked about his/her history of cold sores,
rd A

>

genital blisters Or sores and other genitsl problems. Because these.™
problems are often ill-defined &nd very much dependeat upon the parti-
cipant's own perception, tne specific number of episodes was not used
in the analysis.

Furthermore, genital blisters, sores and problems were examined
as a g;oup, a8 well as inaividually, to accommodate the possibility of
dxf%erent definitions of each of these conditiocuns.

Questions regarding general illnesses and symptoms of infection

were asked in order to get a picture of the participaqf'l reportea

susceptibility to infection.

4.3.6 Lifestyle and General Factors <

Smoking, vitamin use an¢d blood donation .were includea in the

analysis as’ indirect indicators of health awareness.

-

6.4 chkific Categories of the Variables Used
The categories of the va;!ahleo used in the multivariate analysis

are especified in Section 3.3 of Chapter 5.
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CHAPTER 5

RESULTS

5.1 Outcome of Field Search .

S.1.1 .Participan: Acquisition

The outcome of the fiela search for participants is outlined on
the following page. In 13,940 households approaches, 1,220 elaigible
subjects were founa. Of the 1,220 persons 1nvited to participate 1in
the study, 957 (79%) completed interviews. Individuals who elected not
to particpate stated that tney did not have time for the 1nt;;v1cu.

Age was the primary reason for 1ineligibility, Of the 6,521
persons designatec as 1neligible, 4,656 (712) were outside the required
age range, davided almost equally between those too young and those too
ola. Other reasons for ineligibility 1included language and race.

5.1.2 Blood Sample Acquisition ’

Of the 957 persons who were interviewvead, 805 were willing to have
4 blooc sampie taken py the 1nterviewer. Venipuncture could not be
successfully accomplished in 45 of these participants due tc the health
problems of the tespondegﬁ or due to the difficulty of the interviewer
in drawving blood. ,. When venipuncture proved .difficult, this was
attempted only twice in order to protect the responacent from excessive
dinconfort: ' .

Eight samples of whole bdlood were mairied in vacutainer tubes. and

did pot ‘reach the laboratory centre . in Hamiltom. This -etyﬁﬁﬁﬁui_

/

l

transporting samples through the mail was immediately discontinued.
One blood sample was lost in freezer storage due to & breskdown of the

freezer. Omne sample was found to‘be unsuitable for analysis and the

e - SQ
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TOTAL
‘STUDY
SAMPLE

STUDY SAMPLE
WITH ANTIBODY
INFORMATION

Table &

OUTCOME OF THE FIELD SEARCH

-

13,940

aumber of households approached

6,199
no respounse

6,521
eli %9e ineligible
263

refuled interview .

9 )7 (391 men, 566 women)
accepted rnterviev

152 (57 wmen, Vs women )
refused blood samplie

805 (334 men, 471 women)

. agreed to blood sample -

45
venipuncture could
not be accomplished

8
blood sample Al
lost in transit

1

blood sample

lost in storage

Tl 3
blood sample

unsuitable for analysis

748 (320 men, 428 vo-en)
suitable
blood samples
analyzed

7N
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results of two other samples were considered to be unreliable as the
messurements fell outsice reasonable limits,. Blood samples from 748
persons (320 men, 428 women) were found suitable for analysis and made

up the final study sawmple.

5.1.3 Quality of the Datas

Annual 1ncome or sexual patterns were not reported by a number of
participants. Twenty sybjects (6 men, 14 women)®stated that they did
not know their approximate household annual income. Another 20 persons
(5 men, 12 women), or 2 percent of the 957 persons interviewed, refused
to report household income.

Sevegn wmen and 7 women who did not deny coitus elected gpot to
complete the sexual questionnaire. Of those who accepted the sexual
questionnaire, three men ana one woman did not report their age &t
first intercourse. The total number of sexual partners was not given
by .35 men ana 25 women.. Although sexual partaer totals were not given,
these participants reported their number of sexual partners during
certain Lifg periocas. ‘

Beyond an initial «aescription of the antiboday groups, the
spouse's occupation and education, and parental occupation were not
used in the analysis, because these attributes were often not available
for many of the participants.

Internal coosistency checks ¢f the questioanaire data such as
co-pa}ilonl of birthdate, date of interview with reported age, ocumber

-

of marriages not in excess of total number of sexual partoers revealed

no discrepancies. It was not expected that the participants would ba

able to remember prici-ely how many episodes of fever bli.FCtl or even

v



the numder of sexual partoers they hac haa. This information was
b .
analyzed only in categorized form which emphasized genersi! rather than
precise differences among participants. The data were scanned for
extreme> values- that might indicate severe recall problems or even

fabrication.

5.2 Antibody Results P
5.2.1 HSV antibody
The .n:;bgd; results of the participants were presented ia Table
5. Of the 748 participants with serclogic igformation, 387 (78.52)

-

thou;Eviﬁtibody evidence af one or both types of herpes simplex virus.

Four hundred ana seventy-one (63.0X) participants showea antibody

evidence of HSV-1 alone and 116 (15.5%) participants showed HSV-2 type
~

specific antibody. Tne analy;;s presented 1n this document focuses

upen the <coaparison of those participants who were positive ang

negative to HSV-2 type specific antigen.

5.2.2 HRSV-2 Antibody

Of 320 men, 41 (12.81) showed HSV-2 antibody compared to 279
(87.2X) who were found to ‘be HSV-2 negative. Seventy-five woaen
(17.5%) were HSV-2 positive and 353 (82.57) were without HSV-2

antibody.

5.3 Statistical Analyses -
In the statistical analysis, participants without serologic
information were compared with the HSV-2 antibody groups. Unadjusted

odds ratios and 951 confidence intervals reflecting the' differences

S3
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: ! Table S

ANTIBODY EVIDEN&E OF HERPES SIMPLEX VIRUS

WITHOUT TYPE 1 TYPE 2 TYPE 1 OR
ANTIBODY ONLY SPECIFIC TYPE 2 -
Number ¢ I* ¢ 4 ¢ 4 ¢ 1
-Tested
Men 320 7% 23.1 205 6&4.1 41 12.8 246 - 76.9
Women 428 87 20.3 266 62.1 75 17.5 341 78.7
Total 748 16 2i.5 471  63.0 - 116  15.5 587  78.5

* Indicates the percent of those tested

- +

between participants with ana without MHSV-2 antibody were thzno
examined. ’

! -
!

In the multivariate sanalysis, multiple logistic regression models
were developed 1o which the relatxonnhxs between indepeqdeﬁt variables

ana BSV-2 antibody wsas examided for separate snd combined associations.

.Among the varisbles included in the anglysis were thosz which could

directly affect exposure to HSV-2 infection. Additional variabiles

included were those which have been founda to pe associated vith :hi;
virus in previous investigations, other variables which were statistic-
ally sigoificant in the univariste analysis, and. those which might bde
associated with BSV-2 antibody and other vaé&nble- of interest. Iater~

-

actions smoag the primary variables of ioterest vere exsmines. Iu

€4



;ad&xtxon, the association petween HSV-2 antidody anc ousmber of sexual
partners was furthegy examinec by including the onumber of sexual part-

1
oers during specific life periods 1o the analysis.

5.3.1 Comparison of Participants withou:t Seroiogic Informatioo
with the HSV-I Anticody Groups

The distridbuti1dh of variabies among participants with HSV-2 anti-

“\\\\\J/’ ' body, withopt HSV-Z antibooy and participants without serologic inform-

ation 1s presented in Tables E anao F in Appenagix VI. Serologic inform-
stion was unavailable for 7! (l18X) of 391 men ana 138 (242} of 566
women. The possible effects of the lack-of antibody i1noformation on the

stuay results will be discussed 1n Chapter 6.

Men

Men without serologic information were similar to men with serum

-

samples "with regarc to age at 1nterview ano’bi:thplace. Those without
seTun samples less érequently reported English as their first language,
more frequently were married, less often rgported having had further

education or training, had fewer years of education, a higher income,
less often reported condow use, having been qircumcised, haviaog donated
Bloed or having participated in s previous survey than men wvith sero-

logic informatioon. _ﬁ;;,-
. ./) "
Men without - derum samples wvere similar to men without HSV-2

antibody in that both less frequently reported renting their homes,

living in an apartment, having fewer sexual partpers in their lifetimes

. L]

sad in the year preteding the interview and less frequently reported

smsoking cigaretces.
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Both those without serum samples and those with HSV-2 antibdody
reported having begun intercourse at an earlier age than those without

antibody.

Women -
Women withou! seruc sampies were similar to vomes with serum
samples with regard te bitrethplace, firste language, pregnancy,
s
contraception, uwouomber of sexual partners in the year preceding the
interview, clgarette 8swmoking ana having participated 1n & previous

survey.

Women without serum samples ciffered from poth the HSV-2 positive

anad negative groups with regard to years of education and res:iaential

status. Those without seruwm saaoples mdre frequently veportea a lower

level of education tRan women with HSV-2 antibogy. Women without serum

samples more often reported renting theat? hode than those without HSV-2.

antibody, but less often than tnose .with satiboedy. !
Women without Sserum samples weme similar to those without HSV-2

antiboay an thsat both groups were psomewhat older, less frequently
5\ .
previously married, reportea higher incomes, less often lived 1in

apartment buildings, began intercourse at an eariier age and reported

-

fewer sexual partners than women with HSV-2 antibody.

~

Women without serum samples resembled those with HSV-2 antibody

in that they less frequently reported further educatico or trsining and

were less likely to have donated blood.

—-—
Il

’
v

5.3.2 Comparison of the HSV+2 fet¢positive #nd

Seronegative Groups: Individual Variables

S&



Oads rat:ocs ana 951 confiaence intervals are presented in Tables
6 ana 7. The P values noted on these tables inaicate the prcbability
level of the associatec Chi square statistac. For variables divided
into sore thaw two Tategories, the P value reéresenca tbe‘llgnxfxcance
of a Chiy square test for trena. .

In order to assess the possidbility of &8 "gose response".relatxon-
ship between some attributes and HSV-2 antibody, variables such as
number .of sexual partners were categorizea into wmultiple levels.
Because ©f the relatively small numbers, the categorizstion 1nto'fout
levels occasionally resulted in wide confidence intervals for some of
these var:ables. 1In the mul;xvar1ACe analysis, the levels chosen were
collapsed 1nto two categories, wmaintaining the same wmidale cut-off
Roint as those in the univar:iate lnulysxa: The numbders and percentsges

that were used i1n the calculations are containead 1n Tadbles G & H of

Appenadix VI.
Men A
Demographic Flcc;is . ,
De:crxptx%e .
Men with HSV-2 antidody ana those without HSV-2. antibody were
similar ;9 the distribution of age at interview, birchplace, plFEtnll

b{rthplcac. first lnngu:ge, marital status, number of marriages, age at

first marriage, and age at which the marriage ended.

Sociloeconomic

Men with HSV-2 antibody and those without HSV-2 antibody were not

significantly different with regard to the highest grade of school,

further education or training, type of further educatiom or trainiag,

S7
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total number of years of education, household annual income, and

occupation.

Resi1dence
Men with HSV-2 antibody and wen withofit antibody were similar
with regard to length of residence in Torootoc and length of residence

-
inr their current home, and were similar with regard to household

crowding in their current or in their childhood households.

Men who were HSV-Z positive were more likely to have rented
rather\than owvned their own howes than vere men who were HSV-2 negative
(O.R. = 3.21, 951 Confidence Interval 1.64, 6.26). A greater number of
men tith BSV-2 antibody lived 1in apartment buildiogs than in single
family houses (O.R. = 4.40, C.1I. 1.82, 10.69).

Contraception and Sexual Factors

Contraception

The difference between wmen with HSV-2 antibody and wen without
HSV-2 antibody was not statistically significant with regard to the use
of contraception, specifically c;;doml, years of condowm use and consis-

“tency of condom use,
Sexual Variables

Men with HSV-2 antibody and men without BSV-2 antibody were
similar with regard t; circumcision and whether dr not sexual inter-

~

course preceded or occurred without marriage.

More -gn wvith HSV-2 antibody reported that thay bad begun sexual
‘-
intercourse by age 15 than men without HSV-2 antibody (O.R. = 3,87,

C.I. 1.35, 11.04). HSV-2 antibody was also associated wvith a greater

~

number of sexual partners. The association betwveen sexual pagtoers and




HSV;Z antibody rose with increasing oumbers of partners in a lifetime
from 1.23 (0.32, 4.79) for men who reported 4-% partpners over those who
reported no more ;han 3 partners to 3.88 (1.23, 12.23) for men who
reported at léaot 25 sexual partners. When asked about the number of
sexual partners 1n the one year preceding the interview, again the
a8socl1ation between number of sexual partners and HSV-2 qetxbody ;ose
from 2.07 (0.71, 6.05) for those men reporting 2 partoers over those
reporting 0o more than 1 partoer to &4.41 (1.77, 1C.99) for men who
reported at least 5 sexual partuoers.

The 1nquiry about the number of sexual partners during specific
life periods revealed that significantly more men with HSV-2 antibody
reported more ;?xual partners during each li1fe period than did men
without HSV-2 antibody. For number of sexual partners during the
teenage years, the-estxwate rose from 3.09 (1.01, 9.40) for men who
repor 2 partners over those who reported no more than 1 partmer to
&.iﬁji:f;Z, 10.75) for men who reported 5 or more partmers. A similar
increase in ghe odds ratios from no mwmore than one partner to many was
chdent for the number of sexual partners in the twenties, thxttie; and
forties.” Since sexual preference was not asked in the interview, the
possibility of a correlation with BSV-2 antibody could not be aseoessed.

Three men with HSV-2 antibody ana 1 man without antibody volunteered

the informationm that they were bisexual or homosexual.

)

.

- -

Health Factors and Illnesses

Men with HSV-2 antibody and those without HSV-2 antibody were .

similer in the distributica of hernia operatious, cancer, tuberculosis,

messles, mumps, chicken pox, whooping cough, scarlet fever, infectious
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mononuclegsis, wviral meningitis, shingles, pneumonia, other viral
illne;s. the number of colds or flu each year, sore throat, swollen
glands, wmouth scres, cold, sores, frequency of cold sores in 2 lLifetime,

genital blisFers, and non-specific genital problems.
Liver disease, including hepatitis, was more frequently reported
in men with HSV-2 antibody than men th%out (O.R. = 3.76, C.1. 1.63,
5.65). Although the numbers were rTeally tuo small to consider the
results valid, more men with BSYV-2 antipody reported having had genital
sores than dic men without antibooy (O.k. = 4.70, €.1. 1.46, 15.16).
When all .men reportdng any type of genital problem (1ncluding blisters,
sores, or lesions) were Eonbtuec, srgnificantly more men with HSV-2
antibody r;ported at least 2 genxt;l problems than di¢ men waithout

)
BSV-2 antibody (O.R. = 2.70, C.I. 1.17, 6.52).

Lifestyle an¢ General Factors
Men with HSV-2 antibody and those without HSV-2 antibocy were not
,si1gnifacantly ai1fferent with regara (o cigarette smoking, vitamin use,
whether or not they had ever received a blood transfusion, shad ever
donated b.lood, or had ever participsted in a previous study.

Women

Dempgraphic Factors

Descriptive

Women with BSV-2 antibody and those without BSV-2 antibody were

similar in the distribution of -age at interview, paternal birthplace, -

age of first marriage, and the age at vhnﬂx:urringc ended.
» ’ {
Women with HSV-2 antibody were. more likely to have been born in

Canada than were women without HSV-2 antibody (O.R. = 1.73, c.1. 1.01,




Table 6

Unadjusted Odds Ratios for HSV-2 Seropositive
and Seronegative Groups

MEN
(n=320)
Variable Odds Ratio 952 Confidecnce
Interval
Demographic Factors
Descriptive
Age at Interview
39-43 vs.<38 T 1.13 (0.53, 2.41)
>44 wvs. <38 0.69 (0.30, 1.60)
- - ™~
Birthplace
Canada vs. Other ' 1.23 (0.64, 2.36)
Paternal Birthplace
Canada vs. Other 0.89 (0.46, 1.74)
. .
First Langungﬁ as
a Child
Prench vs. English 0.71 - (0.09, 5.79)
: . \
Other vs. BEnglish S 1.26 "~ (0.61, 2.62)
Marital Status
Previously Married vs. : 1.39 < (0.54, 3.26)
Married,Common-law . ‘ '
Never married vs. 1.49 (0.88, 4.45)
Married, Common-law
* p<0.05 -

"= p<0.01
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Variable

Descriptive continued
Nunber of Marriages

None vs. 1

>2 vB. 1

Age at First Marriage

<24 vs. >25

Age Marriage Ended

<29 vs.  >30

-

Socioeconomic Factors
Highest Grade of School

<12 vs. >13
Further Education or
Training

No va. Yes

Type of Purther Educa—
tion or Training

Non~University Educa-
tion Post Secondary
vs. Upniversity

Non-University
Education or Training
Post Primsry vs. University

No‘nurtyér‘zducnnlon or
Training vs. University

Odds Ratio

2.17

1.75

0.96

0.26

l1.23

0.86

.95 Confidence

Interval
(0.95, 4.95)
(0.44, 3.95)
(0.44, 2.09)

(0.06, 1.10)

(0.62, 2.44).

(0.40, 1.83)

(0.40, 1.89)

(0.37, 5.33)

(0.37, 2.18)
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Yariable

Socioeconomic continued
Total Number of Years
of Education
16-18 vs. 119
12-15 vs. 119

<11 vs. >19

Household Annual Income

$30,000-439,000
vs. >$40,000

$25,000-$29,999
ys. >$40,000

<$16,000 vs. >$40,000

Qccupation

Professional vs. Adminis-
trative Professional

White Collar vs. Adminis-
trative Professional

Blue Collar vs. Adminis-
trative Professional

Unemployed vs. Adminis-
trative Professfional
Residence
Residence Status

Rant vs, Own

’

Duration of gcsidtnce

%10 years vs. >11 years

Odds Ratio

2.24
2.17

1.73

2.34

2.06

" 2.18

0.8¢
0.47
0.63

0.96

J.21n*

2.87

95X Confidence
Interval

(0.76, 6.63)
(0.7, 6.54)

(0.57, 5.23)

(0.76, 7.23)

(0.70, 6.06)

(0.76, 7:23)
(0.31, 2.39)
(0.15, 1.50)
(0.27, 1.49)

‘(0.21, 3.21)

\ .

(1.64, 6.26).
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Variabdle.

Residence continued
Duration in-Toronto

<10 years vs. >11 years

Type of Dwelling
g

Multiple Family House vs.

Single Family House

Apartment Building vé.
Single Family House

Household Crowding
Ratio of Rooms/Person
in Current Household

<4.5 v6. 4.6
Ratio of Rooms/Persons
io Childhood Household

<3.5 va. >3.6

Contraception
Ever Used Contraception
{Condom)

No vs. Yes

Yearl'of_Condo- Use
6-9 va. >10 .
1-5 vs. >10

Nope vs. >10

Odds Ratio

1.81

1.34

4.60%®

0.76

1.41

0.84

1.13 °
1.01

10.83

104

952 Cqufidence
Interval

(0.90,

(0.60,

(1.82,

(0.40,

(0.73,

(0.39,

(0.35,
(0.40,
(0037,

3.67)

2.96)

10.69)

1.48)

2.71)

1.81)

3.61)
2.53)

1.87)

~
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Variable

Contraception continued
Consistency of Condoms

Use

Never vs. consistently

Occasionally vs.
Sexual Factors
Circumcised
No vs. Yes
Ever Had Sexual
Intercourse
Yes v, No
Age at Pirst
Intercourse
18-20 vs. »>21
16-17 vs. >21

<15 vs. >21

Total Number of Sexual
Partoers in a Lifetime

4-9 vs. <3
10-24 ve. <3

125 ve. <3

consistently

Odds Ratic

0.91

0.58

1.00
1.66

3.87m=

1.23
.2.“

3.88%=

-~

95% Counfidedke
Interval

(0.37, 2.26)

.(0.53, 2.59) -

’

(0.30, 1.14%)

(0.30, 3.29)
(0.54, 5.13)

(1.35, 11.04)

(0.32, 4.79)
(0.71, 8.35)

(.23, 12.23)
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Variable

Sexual Factors continued
Number of Sexual i
Partners in the Year
Preceding the Interview

l1vse. O
2 vs. O
>3 ve. O

Number of Sexual
Partners in Teenage

Years
1 vse. O
2 vs. 0
>3 vs. O

Number of Sexual
Partnérs during
Twenties

2 va. <1
3 ve., <1

>4 ve., <1

Nulber of Sexual
Partners during
Thirties ¢

2 ve. <1

3,4 vs. <1

>5 ve. <1

Odds Ratio

2.07
1.47

4. 410

3.09
1.56

4,550

2,11
3.69

. 5.15%=

1.14
1.65

3.22e¢

95% Confidence

IntngtI‘

(0.71, 6.05%)
(0.40, 5.39)
(1.77, 10.99)

/

(1.01, 9.40)
(0.55, 4.34)

(1.92, 10.75)

(0.54, 7.84)
(1.16, 11.75)

(1.64, 16.23)

(0.38, 3.42)
(0.49, 5.53)

(1.46, 7.12) /j

- [N
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Variadble

Sexual Factors continued
Number of Sexual

Partners during Forties

2 ve. <1
3,4 ve <1
5 ve. <1
Sexual Intercourse
Preceded or Occurred

without Marriage

Yes va. No

-

Health Factors xnd\TL%?esaes

Hernia Operation -~

/
Yes vs. Np///

Ever had Cascer

Yes vs. No

Ilinesses
Ever had Tuberculosis

Yes vs. No

Measles

Yes vs. No

Mumps

-

Yes wvs. No

Odds.Ratio

2.92
2.72

4.08*

2.31

0.57

1.04

0.64

95 Confidence
Interval

(0.87, 9.81)
(0.50, 14.80)

(1.27, 13.18)

(0.53, 10.08)

(0.17, 1.94)

(0.45, 2.39)

(0.33, 1.27)
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(= g .
Variable Odds Ratio 95% Confidence
Iaterval
v
anfih and Illpesses continued
Illnesses
Chicken Pox
Yak vs. No ‘ 0.87 . (0.44, 1.71)
\ , .
Whooping Cough .
Yes vs. No 1.94 (0.95, 3.96)
Scarlet Fever
Yes vs. No 0.63 (0.18, 2.18)
' Infectious monomucleosis
Yes vs, No 2.99 (0.89, 10.03)
Vital Meningitis
Yes vs. No 6.71 (0.76, 29.02) .
N\
Shingies
Yes vs. No : ) 2.12 . (0.56, B8.06)
Pneumomnia .
Yes va. No , 0.61 (6.26, 1.45)
Other Viral’ Illnec'l) h
Yes va. No ‘ | 1.37 (0.29, 6.48)
Liver biauie _ , § —
(including bepatitis) ° ,

Yes ve. No . 3.76% » (1.63, 8.65)




Vaﬁ}able

Health and Illnesses continued
Illpesses
Colds and Influenza
Number of Colds
or Flu Each Year:
Current
>2 vs. <1
Number of Colds
or Flu Each Year:
Teens
>2 va. ~<1
ﬁu-ber of Colds
or Flu Each Year:
Twenties
>2 ve. <1
Syaptoas of Infectién

Sore Throat

. Yes vs. No

Swollen Glands

Yes vs. XNo

Mouth Sores

Yes ve. No

Cold Sores

Yes vs. No

Odde Ratio

1.00

0.72

0.76

0.77

0.79

0.90

1.11

952 Confidence
Interval

(0.52, 1.94)

(0.36, 1.46)

b
(0.39, 1.5L)

(0.21, 2.77)

(0.41, 1.53)

(0.47, 1.74)

(0.57, 2.14)
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Variable Odds Ratic 95% Confidence

Interval
Health and lllnesses continued
Svoptoms of Infection
Frequency of Celd
Sores in a lifetime
1,2 vs. pone 1.79 (0.82, 3.92)
>3 vs. none .74 (0.33, 1.6%)
Symptoms of Infection
. Genital Blisters
Yes vs. No 2.17 (0.92, 5.16)
Genital Sores
™. Yes vs. No 4.70% (1.46, 15.16)
Other Genital Problems
Yes vs. No : 0.22 (0.03, 1.69)
Total Number of
Genital Problems
>2 vs. <1 2.70= (1.17, 6.52)
Lifestyle and General Factors
Ever Smoked Cigarettes
Yes vs. No - 2.37 (0.90, 6.29)
Ever taken Vitamins as
an Adult .
Yes vs. No 1.16 (0.58, 2.34)

Received Blood |
Trensfusion

Yes vs. No 1.45 (0.56, 3.76)




Variabdle 0dds Ratio

lifestvle and General Factors continued
Ever Donated Blood

Yes vs. No . 0.92

Ever Participated in s
Previous Survey

Yes vs. No 1.23

952 Confidence
loterval

(0.47, 1.80)

(0.64, 2.37)

~




2.95). Women with HSV-2 antiboacy were also wmore likely to have
reported French rather than English as their first language (O.R. =
3.64, C.1. 1.39, S.50). When considering ¢n§ factors such as birth-
place or Ilanguage, it shoulc be kept in mind that this study was
restricted to Englxoﬁ-opeakxng persons.,

HSV-2 antibody was more frequently found 1n women who had Seen
previously wmarriea, 1i1nciuding those separated, divorced anc widowed,
than 1n women who were presently married, living common~law or never
marriea (O.R. = 2.47, C.1. 1.43, 4.29). \Women who were HSV-2 antibody
positive were more 1x#e1y to report at lesst 2 marriages than were

women withouwt HSV-2 aotiboay (O.ﬂ. = 2.99, C.I. L.6S, S5.42).

Reproductive Factors
The distribution of the age at wmenarche, number of pregonancies
ana number of live births was similar 1in-both HBSV-2 antiboay positive

-

and HSV-2:ant1bédy negative groups of wowmen. -
. More women with HSV-2 antibody hac ceased menstruating thano those
women without antibody (O.R. = 2.09, C.I. 1.20, 3.64).
Socipeconomic
{ No statistically significant difference between wowmen with HSV-2
antibody and those without HSV-2 antibody was found in the distribution
of type of further education or training and occupation.
A lowver level of education was associated with HSV-2 antibady in
women. More wowmen with HSV-2 a;tibody reported having completed no

more than 11 grades of school (O.R. = 2.38, C.1. 1.42, 3.98), and fever

reported further education or trasining (O.R. = 1.76, C.I. 1.07, 2.91)

than did women without antibody. When the total number of yccti of




education or trainiag was combined, women with HSV-2 antibody were more
likely to have no more than 16 vesrs of education than were wowen with-
out HSV-2 antibody (O.R. = 2.21, C.1. 1.f2, 4.36).

Women with HSV-2 antibody more frequently reported a lower house-
hole annual income than those without antibody (O.R. = 6.47, C.I. 2.78,

15.10).

Res:iaence

Women with HSV-2 anchoay were not ;xgnxfxcantly different from
wvomen without antibody with regard to the duration 1in thelr present
ré-xdence or length of residence 1o Toronto. There were no difference
between women with or without HSV-2 antibody with regard to househald
crowding as a child.

Women with BSV-2 antibody were more likely to have rented rather
thao owned their homes than were women without HSV-2 antibody. This
difference was highly significant with an odds ratio of 4.85 (C.1I.
2.87, 8.19). There'vac a similarly strong association between HSV-2
santibody in women and, the type of dwelling that they occupied. Women
vwith HBSV-2 antibody were wmore likely to have resided in a multiple
family house or in an apartment building, as opposed to a single family
home, than were women without HSV-2 a;:ibody (O.R. = 5.93, C.1. 2.89,
12.18). Women with HSV-2 antibody currently lived in more crowded cir-
cunstances in their home than wowen without antibody (O.R. = 2.34, C. 1.
1.37, 3.97).

Contraception and Sexual Factors

Contraception

1
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Women witn HSV-I antibody and those without antibody were similar
with regard to the use of contraception in general, counsistency of
condom use, years of acilaphragm use, and years of I1UD use.

Although the association fell short of-ntatiqticnl si1gnificance,
women with BSV-2 antibody were more likely to report condom use by
their sexual partner(s} for less than 10 years of their lives than were
women without HSV-2 antiboesy {(O.R. = 2,25, C.I. 1.00, 5.04). |Women
with HSV-2 antiboay more frequently report oral cootraceptive use for
at least 10 years than those without antibdbody (O.KR. = 2.23, C.1. 1.13,

L.41).

Sexual Variables
Women with HSV-2 antibody were oot found to differ significantly
from women without antibody thh regard to the number of sexual part-
[ 4
ners 1o the year preceding the 1nterview, the number of sexual partners
auring their forties, and whether or not there was an unmarried preg-
nancy.

-

The proportion of wWwomen with HSV-2 antibody was inversely related
to the age at which they began sexual intercourse. The ;utinate rose
from 0.79 (0.33, 1.89) for gonen vho reported beginning intercourse at
18 or ‘19 years of age over those who began intercourse by age 17 anda
rose to 2.53 (1.18, 5.40) for women who began intercourse at age 23 or

oldet. " The association between lifetime number of sexual partners and

BSV-2 antibody increased from an odas ratio of 2.48 (1.17, 5.25) for

vomen who reported 2 or 3 partners over those who reported 1 partner to

3.73 (1.85, 7.53) for women who reported at least 7 sexual partners.

An examination of the number of sexual partners during specific life

1
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periocs 1incicated that wowen with HSV-2 antibody were more likely to
report mulCiple sexual partners ocuring each decade than were wowmen
without HSV-2 antibody. The estimate for number of sexual partners
during the teenage years rose from 0.76 (0.%97, 3.20) for women wuho
reported 1 partner over those who reported no sexual partners during
this time period to 13.60 (6.29, 29.41) for women who reported at least
J partners. A similar increase in the estimates with number of sexual
partners was evident for the number of partners iz the twentles and
thairties. Seropositive women more frequently reportec that they had
had intercourse but were never married or had a reportea age of first
intercourse which prececdea their age at first marriage (O.R. = 1.77,

c.I. 1.04, 3.00).

Health Factors and Ilinesses
No statistically significant difference between women with HSV-2
antibody and those without HSV-2 antibody was found in the distribution

-

of tuberculosis, measles, mumps, chicken pox, whoopin} c;ugh, scarlet
fever, viral meningitis, shingles, other viral ;inea;al, liver disease
(including hepatitis), number of colds or flu each year, sore throat,
swollen glands, mouth sores, cold sores, frequency of cold sores in a
lifecime, genital blisters, genital sores, other genital problems and
total number of genital problems.

Women with §SV~-2 antibody were wmore Iikelf to have reported
having had a hysterectomy than were wowmen withéut BSV-2 antibody (0O.R.

- 2.723, C.1. 1.47, 5.07). Women with HSV-2 antibody were also more

likely to have reported having had éanccr than women who did mot (O.R.

3.53, C.I. 1.30, 9.60). 1Ian particul-r. of 7 women with cervical

1
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Tadble 7 ~
P, Unadiusted Odds Ratios for HSV-2 Seroposit1§e
and Seronegative Groups
WOMEN
{n=428)
Variable 0dds Ratio 9521 Confidence
Interval
Demographic Factors
Descriptive
Age at Interview
39-44 vs.<38 . 1.10 (0.61, 1.99)
>45 vs. <38 0.85 (0.46, 1.62}
Birthplace
Canada vs. Other 1,73 (1.01, 2.9%)
»
Paternal Birthplace
Canada vs. Other 0.62 ¢0.37, 1.064)
Firat Language as
a Child
French vs. English 3.64% (1.39, 9.50)
Other vs. Bnglish 0.92 (0.51, 1.68)

* p <0.05 B
** p <0.01

1
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,Variable

Descriptive cootinued
Masrital Status

Previously Married vs.

Married, Common-law

' Never married vs.
Married. Common~-iaw

Number of Marriages
Note vs. 1

>2 vs. 1l

Age at Firgt Marriage .

<21 va.. >22

~Age Marriage Ended

129 ve. 130 ~

.

Reproductive Factors
Age at Menarche

<12 va.  >13

Henopause_%tatus

Odds Ratio

2.47x

1.35

2.99%2

- 1.68

0.97

.0.80

95% Coufidence
Interval

(1.43, 4.29)

(0.50, 3.86)

(0.48, 3.73)

(1.65, 5.42)

(0.99, 2.85)

L4

0.28, 3.40)

.

(0.48, 1.32)

Ceased Menstruating vs.

Still Menstruating

Ever Pregnant

Yes vs. 'No

2.09%

0.75

(1.20,

.(0.38,

3.64)

1.50)

1
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Variable

-

-
had

Reproductive Factors countinued
Total Number aqf Pregnancies

1,2 wvs. None

>3 vs. Noue

Number of’Live Bireths
1l vs. None

y >2 vs. Nome

Socioeqononic Factors
Highest Grade of School

<11 vs. . 212

“

Further Education or
Traiving

No vs. Yes

~; Type of Purtber Educa-

tion or Training

Post-Secondary va. -
University

Noﬁ-ﬂn;vérlity Education ~

or Tfsining Post- -
Prisary we. Unlversity

e Hq;?urthtr ;gucalioﬁ
.ot Training vs. .-

University

Non—ﬂniverc}fy Education

0Odd4s Ratio

0.68

0.84

2.33

1.28

- - 2.38%¢

1.76%

1.67

952 Confidence
Interval

(0.31, 1.46)

(0.41, 1.73)

(0.47, 11.40)

(0.28, 5.82)

(1.42,- 3.98)

(1.07, 2.91)

(0.44, 1.84)

(0.28, 7.40) -

¢0.88, 3.17)
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Variabdle

Sociceconomic continued
Total Number of Years
of Education
13-15 v, >16
10-12 vs. >16

<9 ve. 216

Household Annual Ipncome

 $25,000-$34,999
vs. >$35,000

$9,000-$24,999
vs. >$35,000

<$8,999 vs. >$35,000

Occupation

Professional vs Adminis-
trative Prcfea:ionnl_

White Collar vs. Adminis-

trati{ve Piofessional

Blue Collar vs. Adminis-

trative Professiocnal

Unemployed ve. Adminis-

trative Professiocnal
Residence
* Residencs Stltuq

l.nt‘v;. Ovn

“»
¢

Duration of Residence

<10 years va. >11 years

Odds Ratio

0.68
1.54

2.21 %

0.74

1.77

6.47%%

0.58
1.02
1.13

,1.18

4.850

951 Confidence
Interval

(0.30, 1.54)
(0.79, 3.00)

(1.12, 4.36)

(0.25, 2.17)

(0.80, 3.93)

(2.78, 15.10)

(9.20, 1.69)
0.37, 2.84)
(0.46, 2.79)

(0.52, 2.65)

(2.87, 8.19)
(0.82, 2.47)

Y

1
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Variable

Residence continued
Duration in Toronmto

-

<10 yéars vs. >11 years

Type of Dwelling

Multiple Family Kouse vs.

Single Family House

Apartnént Building ,vs.
Single Family House

Household Crowd%ng
" Ratio of Rooms/Person
iz Current Household

’ 15.5 v8. 16.6

Ratio of Rooms/Persons
in Childhood Household

13.5 vse. 13.6

Contraception
Ever Used Contraception

No va. Yes

Years of Condom Use

69 va. >10°

]

o ‘3-3 vs. »10

None vs. >10 " |

i

Odds Ratio

0.81

3.52%=

5.93%e

2.34%%

0.99

1.21

2.20
2.25

2.25*%

952 Confidence
Interval

(0.42, 1.57)

(1.84, 6.72)

(2.89, 12.18)

.37, 3.97)

(0.60, 1.64)

(0.67, 2.18)

(0.73, 6.63

(0.92, 5.50)

(1.00, 5.04)
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Variable . ) Odds Ratio 95% Confidence
- Interval

Contraception continued
Conasistency of Condom Use

Never vs. Consistently 1.45 (0.?2, 2.92)
Occasiocnally vs. Consistently 1.28 . (0.60, 2.754)
Years of 51;phragl Use . ’
6-9 vs. >10 1.60 (0.21, 12.28)

1-5 vs. >10 . 3.84 ' (0.81, 18.30)
‘Nonme vs. >10 . 3.84 €089, 16.47)

Years of IUD Use

6-9 ve. 210 1.10 © €0.54, 2.26)
1-5 vs. >10 0.54 (0.12, 2.41)
None vs. >10 ' 1.54 . (0.30, 7.81)
Years of Oral Contraceptive Use . .
-9 vs. 2;10 0.88 | (0.47, 2.23)
1-5 ve. >10 0.59 (0.24, 1.13)
None vs. >10 . - 2.23* (1.13, 4.41)

Sexual Factors
Ever Haéd Sexusl
Intercourse - -

Yes ¥va. No




122
Variable 0dds Ratia 951 Confidence
Taterval
Sexual Factors continued w
Age at Pirst ~ 7
Intercourse : /
\ 20-22 vs. 223 A I | (093, 1.89)
\\\ - 18‘19 v‘: 3_23 - 2063.‘ (1-25' .SUSJ)
SN\ <17 vs. 223 L2.53%8 (1.18, 5.40)
AN 4 : -
. \l
. Total Number of Sexual
A Partners in a Lifetime
2.48%s (1.17, 5.2%)
3.21%* (1,48, 6.98)-_
3.73%e’ (1.85, 7.53)
Number of Sexual -
Partners in the Year
Preceding the Interview >~ . .
- N * o ' - ]
1ve. 0. - O —— (0,17, 0,773 -~
~. . .
\;‘/ 2 ve. 0 . oozo (0023, 2.11)\
>3 va. 0 © 0.55 €0.13, 2.3%%
Nunmber of Sexual ’ ' -
Partners in Teenage
Years
1've. 0 - ‘ 0.76 (0.97, 3.20)
2 ve. O . 2.34 (0.96, $.72)
>3 va. 0. ‘ 13.60%% (6.29, 29:41)




Variabdle Odds Raticr 95% Counfidence
Interval

Sexual Factors continued
Number of Sexual
Partners during

Twenties
2 vs, <1 2.07 i (0.99, 4.33)
3vs. <1 1.83 (0.78, 4.30)
>4 va. <1 2.86%% (1.47, 5.57)

Number of Sexual
Partoers during

Thirties
2 va. <1 1.91 (0.87, 4.18)
3,4 vs. <1 1.49 (0.61, 3.§2)
>5 ve., <1 2.25% (1.05, 4.84)

Numbar of Serxual
Partners during Forties

2 va. <1 0.54 (015, 1.92)
3,4 vs. <1l ’ 0.72 (0.13\ 3.44)
>S5 ve. <1 0.90 (0.18, &43)

_Sexual Intercourse
Preceded ar Occurred
without Marriage

Yes vs. No 1.77« (1.04, 3.00)

Unmarried Preguancy

Yas vs. No 1.27 (0.56, 2.91)



Variabdle . Odds Ratio 952 Confidence

Ioterval
Health Factors and Illnesses

Hysterectomy

Yes vs. No | 2.73ns (1.47, 5.07)
Ever had Cancer

Yes vs. No 3.53n (1.30, 9.60)
Illnesses
Ever had Tuberculosis

Yes vs. No 0.72 (0.16, 3.27)
Measles .

Yes vs. No ’ 1.05 (0.48, 2.25)
Mumps

Yes vs. No 0.99 (0.59, 1.67)
Chicken Pox

Yes vs. No 1.37 (0.76, 2.47)

" Whooping Cough

Yes vs. No 1.25 (0.73, 2.14)
Scarlet Fever

Yes vs. No 1.68 (0.83, 3.40)
Infectious mononucleosis

Yes vs. No 2.24* (1.02, 4.92)




Variable

Health and lllnesses coutioued

<llnesses
Viral Meningitis

Yes vs. No

Shingles

Yes vs. No
Pneumonia

Yes ¥8. No

~

Other Viral Illness
Yes vs8. No
Liver Disease
(including hepatitis)
Yes v8. No
Colds and Iafluen:ra
Number of Colds
or Flu Each Year:
Carrent
<2 ve. >1
Number of Colde
or Flu Each Year:

Teens

2 vs. 21

Odds Ratio

3.19

0.89

1.77+

3.20

1.72

1.21

0.64

1295

952 Confidence
Interval

(0.52, 19.41)

(0.25, 3.14)

(1.03, 3.0
T

(0.88, 11.64)

€’=

(0.83, 3.59)

(0.73, 2.00)

(0.38, 1.08)



Variable

Bealth and Illnesses continued
Colds and Influenza
Number of Colds
or Flu Each Year:
Twenties
12 V8. <1
Sysptoms of Infection

Sore Throat

Yes vs. Ko

Swollen Glands

Yes vs. No

Mouth Sores

Yes vs. No

Cold Sores»

Yes va. No

Frequency of Cold
Sores in a Li{etine
1,2 va. None

>3 vs. None

Genital Blisters

Yes vs. No

Genital Sores

Yes va. No

Odds Ratio

0.87

1.14

2.02

1.30

1286

95T Counfidence
Interval

(0.47, 1.29)

(0.24, 15.52)

(0.66, 1.83)

(0.47, 1.29)

(0.63, 1.7

(0.43, 1.78)

(0.66, 1.98)
(0.93, 4.40)

(0.35, 4.76)




Variable

Health and Illnesses continued
Other Genital Probless

Yes vs. No
Total Number of
Genital Problesms
>2 vs. <1

Lifestyle and General Factors
Ever Smoked Cigarettes

Yes va. No~

Ever taken Vitaming as
an Adult
Yes vs. No

Received Blood

Trensfusion

Yes vs. No

Ever Donated B\lood
Yes vs. No ¥
Ever Participated 1in 4
Previous Survey

Yes vs. No

Odds Ratio

0.95

0.61

1.26

1.47

2,13«

1.77=

0.72

- (0.89, 2.43)
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952 Confidence
Interval

(0.48, 1.86)

(0.32, 1.17)
-

(0.73, 2.18)

(1.26, 3.60)

(1.02, 3.06)

(0.44, 1.19)



cancer, 6 had HSV-2 antibody. Infectious mononucleosis (O.R. = 2.24,
C.I. 1.02, 4.92) and pneumonia (O.R. = 1.77, C.1. 1.03, 3.02) vere more
frequently reported by women with HSV-2 antibody than those without

~

ant ibody.

Lifestyle and General Factors

Women with "HSV-2 antzb;dy and those withour HSV-2 antibody were
similar with regard to cigarette swmoking, vitamin use, and participa-
tion 1n & previous study. Women with HSV-2 antiboay more frequently
Teportea having received a blood transfusion than women without anti-
beay (O.R. = 2.13, C.1I. 1.26, 3.60). Fewer wowen with HSV-2 antibody
reported that they had ever donated blood than did women without anti-

~

body (O.R. = 1.77, C.I. 1.02, 3.06).

5.3.3 Multivariate Analysis

Introduction

The general purpose of the multivariate .ntlylil was to evaluate
the relative importance of the single factor associations with HSV-2
antibody and, in particular, to examine the separate effects .of "bio-
logically plausible"” factors which aa; directly affect the chance of
HSV-2 expo;ure; such as pumber of sexual partners, Or contraceptive
behaviour and the impact of socioeconomic or lifestyle factors.

Multiple Logistic Regfe.sion Procedure

HSV-2 antibody 1level, dichotomized into positive and pegative
categories, coded as | and O rc-pcctively, vas entered as the depandent
variable into a number of logistic regression models. The independent

variables counsisted of those factors of interest in assessing the
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relationship between antibody status and sexual, contraceptive, socio-

econcmic, and lifestyle factors. With the exception of age at inter-

view, which coosisted of three levels, all inaependent variables were
dichotomized intc approximately equal size groups based upon the median
for each variable in the regression analysis.

Objectives

-—

Tne primary objectives of the log:istic regression analysis were

to:

1. Evaluate the 1ndependent and combined effects of tge biologically
plausible variables, that 1is those that could directly affect
exposure to HSV-2 antibody. These incluaed: age at first 10oter-
course, total number of sexual partners, coaodom use and oral
contraceptive use for women.

2. Assess the 2 poesibdle confounding effect of adaitional
locioecononxc‘and lifestyle factors on the associations between
the biologically ;lausible vnri;bles and BSV-2 antibody.

3. Examine the indepenaens associations of the socioceconomi¢ or
lifestyle factors with HSV-2 antibody. -

With these objectives in wmind, & vumber of logistic regression
models were developed. Age at 1interview wvas includea 1in ¢1P<of the
Tegression -ode}n. The ‘associations between basic biological vf;;aSIe-
and HSV-2 antibody were examined. The estimates of the odds ratios in
this basic model were then compared to a full model containi;g all
additional sociceconomic and lifestyle factors. The change in magnitude
and direction of the odds ratios for EBG primary variables in the basic

model wvith those in the full mode] wad assessed. The impact of the

Tt

additional variables on the associatidns of the primary variables and

bl
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RSV-2 antibody was examined. To identify the andividual effect of the

additicnal variables on the primary variables, separate models were
'

examined 1including the basic bxologicnl‘%nr;cble. plus one s0CLO-

economic or lifestyle variable at s time. Any shift in the original

odds ratios of the basic (bioclogically plausible) variables ;ll obser-

ved and 1i1n addition the magnitude of the odds ratio of each aaditional

variable was assessed 1o terms of i1ts own associration with the dutcome.

-
Statistical Inference

In the logistac }egression procedure the role played by chance 2o
any of the inaividual associations observed can-be evaluated by any one
of three approximately equivalent methods. All of these methods assess
the statxs:xcal_.iignlfxcance of the contribution of the individual
var1adle to the overasll wmodel with all other variables 10 the model
taken into account. These include the Score Statistic which tests the
difference among the Maximum Likelihood Estimates for different wmodels.
In adaition, the G statistic represents the difference between the -2
Log Likeiihood x2 between models with and without each additional
variable. These tvo methods give approximately the same result as the
square of a 2 statistic which is the ratio of the Beta Coefficient to
its standard error. These ethtistics all follow an approxihi&e"xz
distribution. In the delcriétion that follows, statistical u;ggifi-
cance will be described u-ing':hil'laot method.

Variables Considered in the Regression Models

In addition fo ;he primary variables of interest, for which a
prior hypothesis existed about the association with BSV-2 antibody, s

.

number of additional variables were included, either bcc(u.‘ of their

130



individual associstion with HSV-2 antibody at P <0.05, or to assess

their possible impact, however winor, on the association between the

.

primary vaciables of interest and the outcome. In addition, it was of

inoterest to 1investigate the possible individual association of these

.

variables and HSV-2 antibody. The variables examined in the logistic
models are noted in Table 8§ that follows. Part a) 1ndicates variables

maintained in the analysis and part b) includes additional vcrxlblzs
that were examined in the logistic wodels but not naint;xned in the
msi1in models. Their exclusion in the main model was not only due to
their high correlation  with certain other variables in the models, but
because in some instancc; such as type of dwelling aod residence status
closely representea the sawme 1naxv;aua1. For example, of Ap‘neu who
lived 1o an apertment, 901 rented this home. Theoretically in these
instances each variable could essentially serve as a substitute for the
other. R N

In order to assess the possible combined effect of specific
factors, interaction terms made up of sets of two variables at a time,
of variables already in the models, were examined. ' None of these
interaction terms resulted in a statistically significant contribution
to any of the wmodels assessed.

For the purpose of discussion, the primary or basigc variables are
considered to be those factors which for biological reasons could
directly affect exposure to BSV-2 infection. These include number of
i.xunl)rattnerc, age at first intercourse, years of condom use for men,
reported years of partner(s)' condom use for wogen, and years of oral

contraceaptive use for women.

Independent variables were first examined for imtercorrelations

(N
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TABLE 8

List of Variables used in the Development of the

Logistic Regression Models

Men and Women )

(a) Variables Maintained {n the Logistic Models

Biological and Sexual
Age at Interview
Age at First Intercourse
Total Number of Sexual Partners

Contraceptive
Condom Use
Oral Countraceptive Use (women only).

Socioeconomic
Total Years of Education or Training

Descriptive
Marital Status
Household Crowding
Hysterectowy Status (wowmen only)
Birthplace (wvowen only)
Receipt of a Blood Transfusion (women only)

Lifestyle and Mobility
Residence Status
Duration in Current Resigence
Duration in Toronto.

{(b) ° Additional Variables Exsmined in the Logistic Models
Type of Education or Training
Bousehold Annusal Income
Type of Dwelling




N S

before their concurrent use in any one model. Correlation matrices are

presented in Appendix VI, Tables A-D. High correlation between certain
. -~ N N .
variables noted above wmay have warranted restriction of the simult-

anecus inclusion of these variables in the same models.  This concern
occurred for residence status with type of dwelling, £for years of
\‘\ .
~ 1} -
education with income, and for years of education with type of educa-

tion. In each case, separate models were examined, in which type bf

dwelling was substituted for residence status and incowe, or type of

education was substituted for years of education. Ia addition, both-

correlated variables were examined 1in the pame models. These are
pfelented in Tables P-R in Appendix VI for' wmen and S-U for women.
Related to these conceras in the develép&ent of the iogiit@c model, the
issue of an appropriate measure of aoc;oecononic status must be noted.
In Section 4.3.2, the dimensions of socioec9nonic status were discuss-
ea, in particular the preference of educational level over income as
the indicator of sociceconomic status in ihil study. To reiterate #art
of the rationale for this decision, this variable was the most conﬁlece
of the socioeconomic variables for all participants. Education was
also highly'CSfrellted vith both income and occupation, and there is
evidence that educational level reflects sociocecomomic factors :hich
may be related to the acﬁui.}tion of illness in general and of venereal

disease in particular (Darrow, 1979; Syme & Berkman, 1976). However,

as noted earlier, income wvas examined in some of the models.

———

//
Because the logistic regression procedure requires that !}vauri-(

ables for all persons in the models be complete, the total number of
persons was somevhat reduced. Therefore, to examine the relationship

between the outcome and the varisbles, unadjusted oddo_rntioc. 95

R —
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percent confiaenct' limits were calculated ou these reduced numbers.
These arve presen;ed‘in Tables 9 for men and 12 for women.
Although ¢the absolute odds ratio and 95 percent confidence

" ilntervals were altered slightly in the univariate analyses .when the

overall numbers were reduced grom 321 to 282 for men and 428 to 393 in

some of the models for wowen, the sssociations between each factor anc

B3V-2 antibody were similar to those found in the analyses of the total

‘sample.

Initially, separate models were developed for men and for women.:

In- fdrthgr' analysis, in which factors common to both sexes were

assessed, men and women were combiped. ™
Multiple Logistic Regression Results

Men’

A comparison of the unadjusted odds ratios and adjusted odds’

ratios xultbe basic model and in the full model are presented ia Table
- 10.

When the:e-txna:el of the adjustea oﬁd- ratios forAthe primary
variables of aumber of sexual partners, age at first intercourse and
years of condom use were first compared with the unadjusred odds ratio,
it . was :evidéni_ that the unadjusted odds ratio for wmultiple sexual
partne;o was teduced from 3.20 to 2.63 and early age at first ibter-
course from 2L}2'tq 2.08, with only a minimal change in the odds ratio
for years of Eoﬁd&n use in the basic model. These shifts could bae
accounted for' from the interrelationship among the sexual variables in
the basic -odel.jjwﬁén the odds ratios for the sexual and countraception
vnfiab}qs'vntc ;o-pared to those in the full model, the odds ratio in

the basic model for multiple sexual partners dropped fto._2.63 to 2.09

‘
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Table S

Unadjusted Odds Ratios for Participants
- with Complete Information for . Pl
All Variables

Men ’
Variable Odds Ratio 952 Confidamce
Interval
a) Variables Maintained in the Logistic Models
Age at Interview
' 39-44 vs.<38 0.82 (0.35, 1.92) .
>45 vs. <38 '0.98 (0.46, 2.05)
Total Number of Sexual
Partners th a Lifetime
>10 vs. £9 3.20%= (1.39, 1.37)
Age at First Intercourse . . -
<17 vs. >18 2.72%% (1.25, 5.85)
Years of Condom Use .
< 9 vs. >10 : 0.75 (0.36, 1.56) .
Total_Nunber of Years - ) ;
of Education -
<15 vs. >16 : 9.89 (0.43] 1.84)
~Résfdence Status N
Rent vs. Own ' B 2.9548 (1.41, 6.15)
Maritsl Status
Uomarried ve. Married 2.44% (1.37, 4.36),
* P<0.05.
&4 P<0.01




Table 9 continued

Variabdle

Odds Ratlo

-

‘9§§\Confidcnce

Interval

Puration of Residence

<10 years vs. >11 years
Duration gn Toronto

<10 years vs. >11 years
Househgld Crowding

<4.5 Rooms/Person

ve. 4.6

b) Additiondl Variables
Type of Education or Training

Ron-University vs
University

Bousehold Annual Income
<$29,000 vs. > $30,000
Type of Dwelling

Apartment. vs. House

®

2.15

0.91

.16

3.27+

(0.73, 6.38)

(0.66, 3.25)

(0.52, 223)

(0.44, 1.88%

(0.55, 2.45)
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Table 10

Comparison of Unadjusted Odds Ratios and
Adjusted Odds Ratiocs: Basic Model and Full Model

Men
(n=282)
Vartablel Unad justed Ad justed Adjusted
» 0dds Ratio Odds Ratio Odds Ratio
Basic Model Full Model

Total Number of Sexual

Partoers (n a Lifetime

> 10 3.20% 2.63= 2.09
Age at First lotercourse

<17 ' 2.72%% 2.08 2.24
Years of Condom Use

<9 0.75 ) 0.90 0.76
Total Number of Years

of Education

<15 0.89 0.58
‘Residence Status

<
Rent 2.95a% 2.32
<

Marital Status

Unmarried - 2.84%% 1.61
Duratioc of Residence

< 10 y¢prs 2.15 1.11

1 Age st Interviev included in all logistic models

* P <0.08

*2p < 0.01
P value for variables ic the logistic models {ndicates the
l!atiltlc'tozignlficanco of the association of the variable with
‘BSV-2 ant y, with all other variables takean into account.




Tabdle 10 continued

Vlriablel

Unad justed Ad justed Ad justed
0dds Ratio 0dds Ratio Odds Ratio
Basic Model Pull Model
Duration in Torento
< 10 years 1.46 1.33
Household Crowding
< 4.5 Rooms/Person 1.08 0.99
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in the full model and rose from 2.08 to 2.24 for early age at fairst
intercourse. In the full model these estimates fell below statistical
significance. Minimal change was evident for coandom use. The addition-
al variables 1n the full model included years of eaucation, Residence
status, marital status, duration in the current residence and 1in
Toronto, and household crowding. In order to identify the 1individual
impact. of ;ach of the adaitional variables oo the primary variaples,
several models were examined, which 1include the entry of only one of
the additiodal vnrxab}es in each model (Appendix VI, Table K).

A slight redoction in the odds ratio for multiple sexual partners
vas evident 1o most models, with the greatest reduction from the bpsic
model in the model containing marital status. The odds ratio for age
at first intercourse in the basic model was elevated somewhat in most
models but greatly reduced in the model containing residence status.
thh. the exception of a reduction from 0.90 to 0.78 1in the model
containing. resideace status, the odds ratio for condom use remained

relatively stable. regardless of which additionsal varisble was iocluded.
- \ ~ .

e -
i Table L 1n Appenaix VI provrdes complete details of the basic

nodel.”v}; is evident that amultiple sexual partners, and early age at
first intercourse are each associated with HSV-2 antibody, vﬁen each as
vell as condom use is taken into account. Condom use does appear to
affect the chance of HSV-2 antibody as measured in this analysis. .

Complete information for the full model is preuenfed in Table 11.
It is clear that the association between multipley sexusl partners,

eaxrly first 'int.tcoﬁr-e and HSV-2 antibody is sustsined, but faslls

short of statistical significance, when all other factors includiang

residence status and marital status are tsken into account. It also
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appears that there 1is .8 non-significant association between rental
status and HSV-2 antiocody with all other variables present, and that
the asaociastion betwees marital status anc antibody did not sustain
statistical significance when all other factors were included 1n the
model. -

In summary, 1t is clear that multiple sexual partoers, early age
at .first intercourse, and renting one's home, each .lhOU a
non-sigonificant associstion with HSV-2 antibody, even wheo all other
potentially confounding or interrelated factors have been taken 1into

account.

Women

. As- for mem, the unadjusted odds ratios and adjusted oads ratios

+

for variables in the basic model anc those-in the full wmodel were
compared. This comparison 1is presented in Table 13. It 13 evident
that the aajusted odds ratios for the primary variables in the basic

model including number of sexual partners, age at first intercourse,.

-

partner's condom use and oral contraceptive use differed somewhat when

compared .to the unadjuuted"elti-a:es. The odds ratio for muyltiple

sexual partners dropped from 3.38 to 2.43 in the basic model, early

firat intercourse dropped from /3.14 to 2.43 and long term contraceptive

t

use dropped only slightly froe 2.58 to 2.31. :The unadjustea odas ratio

for sexual partner(s)' short term condom use rose slightly ‘from 2.89 td

2.99 in the basic model. .

A comparison of the ;nti..te- for the primary variugle in the

—_—

basic sodel and the full logistic .model revealed an elovn:(;n from 2.43

to 2.52 for wuitiple sexual partners, 4 reduction from 2.43 to 1.80 for




Table 12 -

Unadjusted Odds Ratics for Participants
with Complete Information for
All Variadles

Woaen
Variable Odds Ratio 95 Confidence
Interval

a) Variables Mai{ntained in the Logistic Models
Age at Inpterview

39-44 vs.‘138 ) 0.83 (0.44, 1.5%)
> 45 vs. <38 ) 1.15 (0.58, 2.28)
Total Number of Sexual

Partners {n a Lifetime
>2 vs.<l 3.38%n (1.84, 6.24)
Age at First IFtercou{se
<19 vs.>20 3.14% (1.79, 5.52)
Years of Condom Use
< 9 vs.>10 1.89» (1.21, 6.95)

. Years of Oral Contra-

ceptive Use
>10 vs. <9 ’ 2.58%¢ (1.37, 4.85)
- D o)
Total Number of Years

of Education
<12 vs.>13 2.09% (1.23, 3.53)

N ‘Residence Status . o
- " -

Keat ¥s. Own 5.16%% (2.99, 8.93)
. P<~o'°5 * 4
** P<0.01




Table 12 continued

Variable Odds Ratio 952 Confidence
Interval

Marital Status

Ummarried vs. Martied 2.46nn (1.84, 4.18)
Duration of Residence

<10 years vs. >11 years 1.57 (0.88, 2.78)

Duration in Toronto

4

<10 yearts vs.- >11 years 0.72 (0.35, 1.48)
Household Erowding
<4.5 Roous/Person
T vs. >4.6 2.524% (1.45, 4.40)
o~
Hysterectoay
Yes vs. No 3.04%n {1.63, 5.72)

Received Blood Transfusion

Yes vs. No 2.02nx (1.17, 3.46)
Birthplace
Octher vs. Canada 1.65 (0.95, 2.89)

») Additional Variables
Tipc 3f Bducetion or Training

Non~-University vs
University 1.44 (0.59, 3.50)

Househald Annual Income
<$24,999 vs. >$25,000 3.16%% (1.68, 5.93)
Type of Dwelling {

Apartment vs. House . 3.22%% (1.76, 5.88)

-~
-

rs




, N

early first 1intercourse, and from 2.99 to 2.40 for partoer(s)' condom
use, The estimate for long term contraceptive use rose from 2.31 in
the basic to 3.44 in the full model.

The 1i1naividual effects o£ the additional variables on the associ-
ation between the primary variables ana HSV-2 antibody appear in Table
M 1n Appendix VI. An increase 1in the estimate for multiple sexual
partners was evident from that in the basic wodel to those found in the
separate models with the greatest elevation for the mocel containing
years of education. The estimate for mulctiple sexual partners was
reduced from that in the basic model in a number of models, with the
greatest reduction for the model including marital status, followea by
the model containing residence status. The elt?=)te for early first
intercourse was elevated in some of the models, with the greatest
increase for the model c¢ontaining duration in residence. The oads
rat10 was reduced in other models, with the greatest reduction for the
model containing years of educagiou. With the exception of the moael
containing household crowding, the odds ratio in the bnai? wodel for
partoer(s)' condom use was reduced in the additional models with the
greatest reduction in the model containing residence status.

An elevniion io the ;:timate for long term oral contraceptive use
vas evident in a number of models, with the greatest elevation for the
nsdel containing hysterectoay ltltul;

The Dbivariate relationships among the ‘independent variables
verify that many factors not strictly defined as socioeconomic could
affect the cncogjltiou between educational level and the outcome, with

the sexual and contraceptive factors taken into account. In order to

assess this issue, further models were examined in which sexual ana

L
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Table 13

Comparison of Unadjusted 6dd§ Ratios and
Adjusted 0dds Riftios: Basic Model and Full Model

Women L4 .
(n=393)
Variablel Unad justed Adjusted Adjusted
0dds Ratio Odds Ratio 0dds Ratio

Basic Model Full Model

e

Total Number of Sexual
Partoners in a Lifetime

> 2 3.38%x 2.43%% 2.56*
Age at First Intercourse A \

<19 : J.l4nn 2.43%% 1.80

Years of Condom Use

i9’ L2.89% 2.99%* . 2.40
Years of Oral Contraceptive

Use .

210 2.58%# 2.31% 3.46%n

Total Number of Years ’ .
of Education - )

<12 2.09%* 1.68
Residence Status + " )
Rent 5.16% 3.38a
Marital Status
Uomarried ' 2.46%% S 0.99 P
Duration of Residence R
<10 years ~ 1.57 - 1.26

1A¢n at Interviev was included in all logistic models .
* P < 0.05 .
e P 1 0.01 T ‘ . s
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Table 13 continued

Variable Unad justed Ad justed - Ad justed
Odds Ratio Odds Ratio Odds Ratio
Bagic Model Full Model

Duration iy Toronto

< 10 years 0.72 0.65
Household Crowding

< 4.5 Rooms/Person 2.52%% 1.16
Hvsterectomy

Yes 3,04%s . - 2.93%

Received Blood Transfusion

Yes 2.02%% 1.20
Birthplace ¢
Canada 1.65 0.94




-
contraceptive factors along with years of education were examined and
one additional variable incluced alone in each model. The results of

this analysis are presented in Table N in Appendix VI. The greatest

reduction in the estimate for education occurred in the model contain-

ing residence status (from 2.23 to 1.85) followed by the model contain-

ing marital status (to 1.89). With the exception of that for duration
in Toronto the estimates of all other variables in each model remained
highly elevated. It is apparent that educational level as & socioeco-
nomic indicator is affectea by other factors, ana the other factors
themselves together are assoclated with antibody. |

Complete details(of the 1§éistic regression results for the basic
model are presented in Tnbleio in Appendix VI.

It is evident that the elevated odés ratio for all variables in
the model are statistically lignifiCant at P :0.0S. even when all of
these factors were simultaneocusly examined. Details of the full model
are presented in Table 14. It is apparent that, of the praimary vari-
ables, multiple sexual partners and long £ern‘0tal conttaceptivg hug,
each shows a statistically significant Qscociation with BSY-2 antibody
and the estimates for an early age at first intercourse and short term
condom use of sexual partner(s) fall just short of statistical ;ignxfi-
cance, even when socloeconomic and life;Cyle factors have been taken
into account. In addition, renting one's home and having had a hyster-
ectomy wvere independently associated with nﬂtibody-uhen‘adeltieut for
biologically plausible and all other factgrt had been made. Although

an elevated odds ratio of 1.68 was epparent for low educational level,

the association did not reach statistical significance.

147
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Aédxtional Variables : 1

Meu .

As noted earlier, although addirional viariables were considered
for the logistic wmodels, because of-the correlation and overlap betwveen
certain variables, these were examined iﬂ separate -odelot 1; Hill‘be

secen that when both variables were included, octalionllly ¢stimates. for

each were giluted.

Type of Education ana Years of Edulation

Theoretically- - the type of education may be as impertant as &
socioclogic indicator of health behavicur_ as ;e;rl of eaucation. The
models presented in Table P -indicate that in the wodel in which type of
education is substituted for years ;f education tﬁe estimate for age at
first intercourse is slightly elevated from 2;36 to 2.37. For men, it

. ,

was e¥ident that education, as -any other ‘qeauure qf socioceconomic
status, was not associated with HSQ-Z antiboay{ and wmoreover, did not
appear to affect the relationship - between other .;ttribu:e- and

-

antibody.

Household Annual Income ana ?enrl of Educatiopn

As indicated by the information in ?;blé Q. oh}y minor shifts in
the estimates occur with the grc.te;t‘ change for onumber of sexusl
partners in the original from 2.25 to &.87, and for age ;t first inter-
course from 2.0? to 1.98 vitﬂ income substituted for years of

z T

education.

-

Type of Dwelling and Residence Status
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Table R 1llustrates the results of the models containing type of
dwelling. It 1s evigent that the estimate for aumder of sexual part-
pers and age at first intercourse 1n the original model is sowewvhat
reduced 1n the model containing type of awelling. The estimate for
type of dwelling, although elevatea (2.38), d1d not reach statistical
significance. In the wmodel containing both dwelling and res:iaence

status, the estimates for each were somewhat reduced.

Women
Type ot Ecucation anc Years of Education (tab1l s)

,With the exception that the estimate fol age at first iotercourse
reached statistical significange in the model 1n which type of educa-
tion was substituted for years of education, little difference in the
associstion between the varxa$1e ana HSV-2 antibody was apbparent from
those in the original model. The é€stimate for type of education in any
- of the wmodels did not reach unity.

BOuoehold§559011 Income and Years of Egucation

An indicated ia Table T, there was a ;light shift in the estimate
for age st first iatercourse upward which reached statistical signifi-
cance 1in the models conteining incowme. However, little difference

*

betveen these . wodels and the original final model was evident. The

= estimate for income was elevated (2.13) but did not reach statistical

significance.

Type of Dwelling and Residence Status (Table U)
¢ N

H‘;n type of dvelling was substituted- for residence in the origi- i

\

-




nal full wmodel, the egtimates for age st first intercourse and years of
N

condoz use rose slightly and achieved }tatilticnl significance. With

these exceptions the estimates for model variables were essentially

unaitered from those in the original model. The estimate for type of

dvelling was elevated (2.00) but did not reach statistical signific-

ance.

Number of Sexual Partners D;rxng Speci1fiq Life Perioas

The univariate analysis of the number of sexusl partners auring
each decace of 1i1fe and during the year preceaing the interview
revealed that BSV-2 antibody was generally more frequently found in men
and ;ouen with ?ultiple sexual partoprs during specifiec life periods.
" This informationo could be of interest 1in assessing (1) whether or not
exposure to multiple sexual partners at & particular time of life would
increase the chance of HSV-2 acquisition and (2) vhegHer’or'not recent
exposure as 1indicated by the number of sexual partoners during the
twelvé months before the  interview had an effect on the 'detection of
HSV-2 antibody. In order to further refine the relgtionship between
HSV-2 antibody and number of sexual partners, the .number of sexual
partners during a specific life period was sdded to the full logistic
models for wen and women.

The - analysis of the iuﬁact of the number of sexual partners
during a specific time period presented somewhat of a probleam ian that
the association between the oumber of partners during each decsde and
BSV-2 antibody could not effectively be separated frop the impact of

the lifetime total of sexusl partoers. Further difficulties existed

because of the high correlation among the number of partners reported




during each life period, particularly between tﬁoné in the twenties and
thirties. To take thx:’problen into account, the entry of the number
of partners during lpgcxflc time periods was examined 1in sets with
relatively lower correlstion in the same model. -

A compromise was devised 1o which the number of s:xual partoers
during certain life periods, though highly correlated with one another,
but still not preventing convergence of the model, were entered. The
strength of the auuoc%atxou between the wvariables entered and HSV-2
antibody was then comparea 1) with the overall model containing total
number of sexual partners in & lifetime, 2) with éach model ana 3)
between models. In each case the full moael wvas fun. That 1is, age at
interview, pumber of sexual partoers as appropriate, age at first
intercourse, condom use, oral contraceptive use for women, years of
education, all residence variables, household crowding, hysterectomy
status, blood transfusion and birthplace for women. The results of
these models are presented in Taoie 15 for men and in Table 16 for
wvomen, The estimates of the odds ratios and the P value indicating the
statistical significance of the contribution of each model to the total
model for only the biologically relsted variables are presented.
Although all other variables in the full model were included, as the
results were similaf to those in the original model containing total
nuaber of sexual partoers, these acditional variables are not illust-
réted.

It is important to note that the number of sexual partners during
the forties was not examined bocauockthi. variable was not available

for 'a large number of participants who were not yet into their forties.
kl

Purthermore, although adjustment for the mumber of sexual partuoers

125
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Table 1%

Logistic Regression Results: Full Model
Comparison of Adjusted Odds Ratios
for Number of Sexual Partners Buring Life Periods
and Total Mmber of Sexual Partners
in a Lifetime )

Men
(o=282)

Variables! Model 1 Model 2 Model 3 Model. 4
Total Number Numnber of Number of Number of
of Sexusal Partners Partners - Partners

Partners.~ 20s 30s 20s, 30s

Age at First

Intercourse

< 17 2.24 2.04 2.02 2.17
Years of Condom
Use
<9 0.76 0.73 0.66
Total Number of
Partners
>10 - 2.09 - - -
Number of Partners
in Teens
> 2 - 0.80 0.89 0.71
Number of Partners
in Twenties
1 2 - - 1-83 - 2000
Nunber of Partuers
io Thircies
> 2 - - 0.91 0.81

Number of Partners )

in Year Preceding -

Interviev

> 2 - 1.86 . 2.04 1.9

1 Age at Interviev and all other variables in the Pull Model have
been imcluded but are not shown here.
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Tadble 3§

Logistic Regression Results: Full Model
Coaparison of Adjusted Odds Ratios
for Number of Sexual Partners During Life Periods
and Total Number of Sexual Partners
in a Lifetime

Woaen
{(n=393)

Variables! Model 1 Model 2 Model 3 Model &
Total Number Number of Number of Number of
of Sexual Partoners Partners Partners

Partners 208 30s 208, )O0s

Age at First -

Intercourse

< 19 1.80 1.45 1.53 1.48
Years of Condom
Use

<9 2.40 2.03 2.03 2.03
Years of Oral -
Countraceptive Use .

>10 3.440n 3,450 3.70*f 3.76%%
Total Number of -
Partoers

> 2 2.56* - - -
Number of Partuners
in Teens

> 2 - 1.68 1.87 1.63
Number of Partners
in Twenties

> 2 ) - 2.30* - 2.03
Numbar of Partners )
in Thirties : - ‘ :

> 2 - - 1.27 1.06

Number of Partoers

in Year Preceding

Ioterviev ' . )

> 2 - 0.91 0.95 0.93

1l Age at {nterviev and all other variables in the PFull Model have
been included but are not shown here.

* P< 0.05

** » < 0.01




during certain time periods has been made in each model, as these vari-
ables were not independent of one another, the total number of sexual
partners has pnot been taken into account.

For wmen, the model containing the number of sexual partners in
the teens, twenties and thirties ana partners in the last year, an odds
ratio of 1.93, though not .ltatlstically si1gnificant, 1indicated _an
association between multiple sexual partners during the year preceding
the interview, even when the number of sexual partoers during the teen-
age years, twenties and thirties were taken 1into account. Similarly, s
non-significant estimate of 2.00 indicated an asscciation between
number of partners in the twenties and HSV-2 antibody. It should be
noted that for both men and women the number of sexusl partners 1n the
twentles was highly correlated (r=0.8580) with the total oumber of
sexual partners, suggesting that this life period contribuytes greatly
to the overall total.

- For women, elevated but pot ltftistxcully significant odds ratiocs
indicated an association between multiple sexual partoers during the
teenage years, vith a lt;tittxcally significant association between
;ultiple partners in the twenties and HSV-2 antibody evident.

Therefore it appears that early sexual exposures for women may
enhance the acquisition of HSV-2 infection, with some suggestion that
exposure in the twenties as well as recent exposure affects infection

for men.

Sumpary and Conclusions
Table 17 illustrates the logistic regression results for both men

and wvomen combined in which the associations between variables common

156
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to both sexes ana HSV-2 antibody were examined. With the exception of
age at interview, which was included in all three categories, all other
continuous variables were dichotomizea, basea upoE’the median value for
both sexes together. It 1is evident that, for both wmen and women,
multiple sexual partners and early first intercourse each make a
statistically significant contribution to the wmodel. 1In adaition, the
association for rental status was highly a:gnxf:cant'vhen age at inter-
view, vyears of education, marital status, durationm 1in the current
residence and in Toronto, household crowding and gender were taken :into
saccount. Interaction terms made up of gender and each variable of
interest’did not 1ndicate any significant. effects.

With regard to possible effect of multiple sexual partners during
specific times of 1life ogp HSV-2 acquisition, the somewhat limited
analysis of this issue indicated that multiple partners early ino life,
particularI; in the twenties, increased the chance o; BSV-2 infection
for women. For wmen, there was a non-significant assocliation between
multiple partners in the twenties and during the year preceding the

interview and HSV-2 antibody.
-
From both the logistic analysis stratified by gender as _ well as

the combined analysis, we can conclude that multiple sexual partners,

- .

early first intercourse and rental status are associatea with HSV-2
antibody for both men and women. In addition to these flctor.5’fb§
vomen it ii spparent that long-term use of oril contraceptives, low
condom use by sexual partners and ‘aving under;oné a hysterectomy are
associated with HSV-2 antibedy.

For women, it is of particular interest to note that the

¢

estimstes for number of sexual partners, oral contraceptive use and

-
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hysterectomy status remained relatively stable regardless of the other
combinations of variables includea in various models. Further, the
inclusion of ;ach of these factors in the models did not greatly affect
the estimates of the ;thcr varinbles.. This would suggest that these

-

“are "te;l" and essentially independent associations with HSV-2
avotibody.

Because of the potential 1interaependence of sexual and contracep-
tive behaviour aod socioceconomic status, as well as the possible inde-
pendent association of low socioceconomic status with HSV-2 antibody, 1t
is of interest to note that no socioeconomic effect was observed for
men, and the association between low socioceconomic status as measured
by educstioo or income and antibody for women fell short of ltltiOthll'
significance when all o£her factors were taken into account. It may be
that educationa{ level does not alone indicate "socioeconomic status"
in the practical sense. This possibility was partially demonstrated by
the reduction that residence and lifestyle factors had upon the
strength of the association betwéen education and -ntibody. Furcthec~-
more, because the sample size achieved did not permit ;ufficient power
to #:tgct relatively small differences, these negative results must be.
interpret;d with caution. That is, based upon this study sample, we

could not demonstrate an association between socioeconomic status and

HSV-2 aatibody.

M&L.:_A_MM__“!L__#L;“_; -
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CHAPTER 6

DISCUSSION

'6.1—Iutroductxoo—

The objective of this investigation was to assess simultaneously
a number of interrelated factors which could affect exposure to HSV-2
infection. _In order to evaluate the stucdy results in terms of this
objective, a number of’isaues‘must be adaressed. These iolu;s inc lude
the assay wmethod, sample sizg, non-response and loss of information,
study wmethoas, cowﬂsrnbilxty of tne results with other studies and
régression.analysu. Recomendatiqns.fo‘r extensionas of the present
investigatxon and future studies must also pe considered.

.

6.2 Radioimmunocassay Method

A comparison of the racioimmunoassay and microneutralization
methods with «clinical detection of disease (Table 1, Chapter 2)
-ugg€;ted that the radioimmuncassay was more sensitive bu§ less
specific tﬂan the microneutralization wmethod wvhen compared with
clinically evident HSV-2 infection. lwhen the sera of appnrcntiy
healthy individuals were tested using both inqny methods, s greater
proportioﬂ of those tested were <classified as HSV-2 positive by
microneutralization than by the radioi-uuniglcny. A discussion of the

% ]

relationship between the radioimmunoassay and micromeutralization
methods appears in Sictiop 2.3.1 of Chapter 2. Tsbles and calculations
related to this aiscussion are contsined in Appendix 1. When 133 serus

samnples were tested by both methods, using the microneutralization as

the standard, the percentage of false positives by radicimsuncassay vas

160




11.8. In this comparison persons without known genital herpes infec-
tion, the racioimmunocassay was found to show a lower rate of positive
sgreement, but s higher rate of negative agreement.

The possivle effects of misclassification of antibody status must
be considered. It has been suggested by a number of authors that random
(non-di1fferential) wmisclassification of the outcome, will tend to

reduce the association found (Brosg{ 1954; Kleinman, Kupper and

~
~

Morgenstern, 1982; Hach;hon and Pugh, 1978). If indiwiduals had been
randomly misclassified according to antibosdy status unrelated to expo-
sure, then the odds ratios calculated could hav: underestimated the
.
assocliations found. Non~random misclassification could also occur which
would eitherrinflate or reauce the associations. In the present study,
{

the possibility of non-random (differential misclassification) could
occur. For example, because the detection of BSV-2 type specific anti-
bocy 1is affected by prior infection with HSV-1, false-negatives to
HSV-2 may have occurred more frequently among individuals possibly ex-
posed to HSV-] (such as those of lower socioeconomic status) than those
without prior HSV-1 infection. .

As npoted in Section 2.3.1. '"sensitivity" correapon&- to the
agreement of positive reo;ltl vhen two assay methods are comparea with
one another. To illustrate the potential effecio of unequal "qgggitiv-
ity" of the radioimmuncassay at different levels of the exposure
variable, an estimate using the exposure variadble years of education
was recalculated using data from another study, carried out in the same

city as the present investigstion. In this latter study, participants’

sera wvere tested using both the radioimmunocsssay and microoeutralizs-

tion (Ravls et al., 1980). It was found that the radioimmunocassay




identifiead 22 percent of 255 women as HSV-2 positive, compared to 35
percent " identified as positive by the microneutralization test (Rawls
et al., 1980). Thus 1/3 fewer persons were identified as BSV-Z'
positive when the radioimmuncassay rather than microheutralization test
was used. Although the sera for all but 4 persons 4in the study were
tested by both assay methoas, the oumber of those positive by the
radioimmunoassay but not the microneutralization were not reported in
the publication, and therefore cannot be "taken intoc account in the
co§parison "15h¢§§° present data. -

If nllrpi}lons found to be HSV-2 positive by microneutralization
but not by radioimmunocasssy were allocated to the HSV-2 positive’
categoryAin the low ecucaiional‘group (See Appendix IX), the estimate
of associatiop was elevated from 2.10 to 5.92 suggesting that the study
estimates could have been underestimated. Conversely, if all HSV=-2
positive by microneutralization but not radioimmuncassay were allocated
to the high educational HSV-2 positive category, the odds ratioc would
have been reduced to 1.17, and tﬁe original estimate overestimated.

It is important to keep in mind that all these recslculations of
the present data basea upon comparisons with other data represent
speculation. Frozen sera for all participants in the present
investigation remains available. 1t would be ideal to analyze this

sera using the microneutralization or other assay method.

6.3 Adequacy of the Sample Size and Power Estimates
Sample Size

The original sample size for the study wvas calculated from the
AN

~

formula of Schlesselman (1974). This was based on an asiumed preval-
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ence of 34 p;rcent fo» HSV-2 antibody in the population without expo-
sure to the trait, as suggested by the study of Adam et al. (1973b).

K5 exposure prevalence of 44 percent for multiple sexual partners, the
primary risk factor of interest, was aslygnd‘ in the population,
together with a relative risk of 1.5] (Adam et al., 1973p). This re-
sulted in a total required sample size of 744, which also gave reason-
able power for various other combinations of exposure prevalence and
relative risk as illustrated in Table 19.

Using the variable of age at interview, power was calculated for
varying levels of population "exposure' (Po), in this case, an older
age, as indicated by the estimated risk ratios (Schlesselman, 1982).

For example, for men, a tisk ratio of a minimum of 3.0 would have
been necessary to achieve at least an 801 chance of detecting an odds
ratio that would differ significantly from I.B'st a= 0.05.

It should be noted that this sample size and~pover ctlculation is
application to risk factors which applied to the whole sample both in
terms of exposure prevalence and reldtive riak: Therefore, for expo-
sure factors which apply to gender, such as oral contraceptive use, or
which differ between the gen?erl, the powver of the study is somewhat
reduced. However, as the required saaple size was obtained within the
resources of the study, and as i? provided reasonable p&uer for main

effects, this sample size was established as the objective.
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Table 18

Power for the Detegction of Various Levels of
Risk Based upon the Study Sample ’
Age at Interview

-

(a= 0.05 2-tailed test)

Po - \
Exposure 1in
The Population Risk Rartio Power
. (1-8) . ‘ .
‘*Men . -
0.6095 1.5 0.2177
0.6750 2.0 0.503%
0.7225 2.5 9.7323
0.7570 3.0 0.8577
Women 0.5903 1.5 0.3483 )
0.6570 2.0 0.7549
0.7051 . 2.5 0.9406
0.7421 ’ 3.0 ~ 0.9871
Interpretation of Negative Results \ . "

The original sample size and power calculations were based on the

.

A-’:::\mptxon that the prevalence of the antipoay in the p?pulotion would
be 34 percent. As repor?ed, in practice the prevalence in the study
group turned out to be much lowver (15%) ana thus of coufle :S. powver of"
the study was reduced. The intcrp}etltioﬂ—of negative relﬁlti, i.e., N
those which failed to show a statistically significant association
betveen exposure and HSV-2 antibody, is moet ;nproprittcly based .on ;50

. .
confidenoe interval estimates for those exposures as obtained in the

'

study. Revertheless the powver estimates earlier vere recalculated using

P »

the observed prevalence of HSV-2 antibody in this study. This is shown
~a ‘

below in Table 19. . This resulted in much lowver powers than those com— .

puted for the study. This factor could explain the failure. to obdtain

statistically significant results from some of the exposure factors

-

vhich a-priori might have been exzpected to show associstiom with RMSV-2

4
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sntibody, though as stated in 1inCerpretation of specific opegative
results should be based upoo the 95 percent confidence interval esti-
msates odtained which show the reasonable lover apd upper: bounas for the

~ ~

magoitude for any possidble effect.
. -
As would be gxp&cted. for a variadble that was found to differ
between persons vith anc without HSV-2 antibody, such as nusber Qf

sexual pertners, there was at least an 80 pescent chance of detectang

this difference. For men, an odds ratio of 2.86 (C.I. 1.32, 6.19)
‘// ; indicated an association between multiple sexual partners apd HSV-2
) Table 19
L Powar for the Detection of the Relative
' Rxlk Based Upon the Prevalence of HSV-2 Antibody
- . * ipn the Study Sample - !

Basea Upon Age at Intervxru

’
1

~\‘ "‘,
\ "
‘ ~ Exposure 1in the Rigk Ratio |, Pover
Study Semple ) - (1-8) .
Men 0.4330 0.736 * 0.1587
Women  0.4061 0.723 0.2611

S al
sntibody with at lesst an 81 percent c&géqé;of being detected. For

vomen , su- oads ratqd__gsr‘Z 4 ' (C.1. L.GJ. 5.26) also indeated an -

' [
association between -ultxple sexual pertaers Pnd usv-z antibody and had

‘ st least & 97 percent chance of being dctect‘d in thx- ltudy sample.

, ~
' - M N ¢

4 .
L} 4 [}
. -d
Cluftcr sc-pltng
The use of o cluoter as opposed nd . rnndb- sample tcduce- thq
\‘
'o-txnatxdh of standard errors (Mosor and Ralton, 1972). \Thexe xa,nov
direct way to takc this ioto lccount using the multiple lo;iatiﬁ in-'ﬂ -
.ro-oion -odcl but work by Sﬂagrnky et cl.”(IQQJ) using the present

- -
'



" data 1ncicated that the standard errors will have been uncerestimated

by' less than 10 percent ana that {Dil should pot make any observed
statistically significsnt results oon-significent at the level 0.05

used (Kish ano Frankel, 1974).

6.4 Loss of Information: Non-Response

6.4.1. Refusal of Inte;vxev

Of the 1220 persons who were eligible to participate ia the
study, 957 (791) completed interviews.

There 1s limited i1nformation available'concernxng &e character-
istics of the 263 persons (211) who chose not to participate. Iloform-
ation that 1s available was dased upon the sociceconomic (SES) design-
ation of the census area that was used 1in the sampling process.
Appendix V 1illustrates the SES dxstriJStxon of bQUlehold- approached,
refusals for interview, and interviews obtn}ned. It is evident that
the refusal rate was inversely related to SES area with &2 percent
refusals in low SES areas, 37 percent in middie areas, anac 2] percent
in high SES areas. "R

These results suggest thst hi;;er refusal rates by persons fr?.
low and middle SES areas biased the socioceconomic census compositioo of
the study sample. However, to bias the‘\tudy findipgo. oon-participants

would have to v;ty from participants both in terms of the risk factor

and HSV-2 antibody status, and the exposure and antibody would have to

-
-~

be relsted to one another. Theoretically this circumsta would have

—

been uclikely because, when invited to pcrl.‘icipar.c. ‘individuals were

not aware that it was a study of JZ. Purthermore, there is mo
1 -

-

reason to expect that il_u respondents would be sware of their own ESV-2

hi
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antibody status or that this wouls affect their willingness to partici-
pate in the study.
6.4.2 Refusal of Blood Sample
The objective of considering various conditions regarding those
‘uxthout serclogic i1nformation is to estimate how the study findings may
have ci1ffered had the antiboay status for all of those intfrviewed been
koown, . -

Because cthe distribution of the exposure variables is known for

those without serum samples, onoe needs ounly to speculate about their

anti1body status. In order to assess the possible effect of loss of

serologic information on the'ntudy results, a worst case analysis was
used (Schlesselman, 1982). Odds ratios were calculated for total number
of sexual partmers, a variable that was significantly associated with
BSV-2 antibody. For illustrative purposes, a number of examples of the
effect of this .on the qalculated odds ratios are présented in Appendix
IX.

For most attributes, men anc women vithout lerolog?c informatioo
resembled the exposyre distridbutions of the HSV-2 negative group.
Because of this similarity, if they all were allocated to the seronega-
tive group, the -ng;ituce of the estimate for most variables woula
resain unchangcd; Bowever, if they were addea to the seropositive
group the estimates WoOuld be reduced. :

1f allocated proporticmately to the actual data, as only a small

L J
portios of either group are BEV-2 positive the rewsults ressin unchang-

ed. Of particular importance is wvhether thooc'uho'clocc.d_not to pro-

vidd a blood sample vere mors likely Co possess characteristica which

‘
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woula affect their chance of HSV-2 antibody. For example, if partici-
pants had been aware of our interest in HSV-2, the individuals own
knowledge of their sexual exposures (i.e. many sexual partners) may
have made them more likely to refuse a blo;d sample than those with
fewer sexual partners. In this example, it 1is ponsiblé that & larger
proportion without serologic infornat;pu: might have had many sexual
partners and HSV-2 antibody. This circumstance would have resulted 1in
an underestimate of the odds ratio in the present investigation. Clear-
ly the converse of this circumstance could have occurred if those who
refused vere more likcif to be HSV-2 positive with few sexual partners.
Overall the estimates would have,;arxed if the choice not to provide a
blood sample related to expoéd?é: which could affect antaibody status.
In order to illustrate these various possibilities, a oumber of
examples of the effects on the measure of association (odds ratios) are
presented in Table B in Appendix IX. The relationship between total
sumber of sexual partners and HSV-2 antibody for men has been used as

the example.
.

It is evident that :ﬂe,estinates remain relatively stable wvhen
those without serum samples are independently allocated to antibody
groups 2£ to the exposure groups. However, uhe; antibody status and
exposure level are interrelated, and those without serologic informaton
are allocated to antibody groups at specific levels of the exposure the
estimates are reduced or elc:::::.dgponding upon the groyp sllocation.
For example, as indicated in Tadble B, Appecdix IX, the estimate is ele-
vated to 9.53 if it is assumed thst sll those vithout serum samples
would have been HSV-2 positive and ‘had magy sexual pertosrs.

In icality w;_distribution of the oumber o*mnl~ partnars as

’ .

168



169

wvell as other exposure variables for those who elected not to provide a
blood sample 1s knowvn. As those without u’rologic information general-
ly resemblea the HSV-2 negative group 1ip t;m of these exposure vari-
ables, it is likely that the direction and even the streangth of the

associations found xo this study would have remained had serologic

information been availsble for all study participants.

Under the extreme conditions of allocating all of those without
serologic information to the antibody positive group, the odds ratio
was reduced from that found in the study. However, there is Do

r

evide;ce that ali who did not provide .a bloed n\lnple would be antibody '
positive. In reality, the participants' antiboay status cannot be
determined by their willingness to provide a blood sample.
6.5 Study Methods

6.5.1. Quality of the Reported Information .-

Although, every attempt was made to encourage candid responses
during the interview, the validity of,,ege participants' responses can-
not be assured. Problems of memory and protection of personal privacy
vould have contributed to the oumber of incorrect responses. Further-
more, it cannot be assured that inaccurate responses would have been
randomly distributed throughout the sample. For example, there may
-have been variation in \the reporting of sexual or contraceptive prac-
tices ~a-ocng social class ;roug{ due to convmt{onl. or even under-
standing of the questions. The questiounaires showed good intcrn;l
condistency with regard to cofncretelitems such as birthdn,t“; and age.

6.'5.2 Coutuccpt‘ion and Sexual .Pattcrna

In the areas of contraception and sexual patf.rnl, some inform-

stion wes not gathered because the inquiries would have been particu-

yd




larly intrusive, or would have requirea speculation or especially good

recall on the part of the respondent. These issues included such ques-

- tions as to how carefully condoms were used during intercourse, whether
or not the number of sexual partaners represented a number of semi-mono-

gamous relationships or casual encounters, and the frequency of iater-

- ’

course. The fact that a similar odds ratio with regard to wmultiple

sexual partners was apparent but represents a wide difference in abso-

lute numbers of partners (10 or more for men and 2 or more for women)"

L]

is of interest. This could easily represent different reporting pat-
terus betweern men and wowen or even the effect of the participant's
partner's unknown number of.sexual partners. Other thaen speculation
about the "acuble standard™ regarding sexual behaviour, & study by
Caros (1967) of 1,177 university students reported that women uere more
reluctant to acknowledge sexual intercourse to their peers and parents
than were men. It does net seem reasonable that:the chance of BSV-2
exposure would be greatly increased by 2-3 esexual partners as evident
- :
for women (O.R. 2.48 for 2,3 vu.'l partner). Another suggestion for an
inq&eaned female receptivity to the virus is that Juason et al. (1980)
reported that rates of genital herpes were higher in heterosexual than
homosexual men seen in a venereal disease clinic. However, contrary to
this finding, Melbye et al. (1983) reported lower rates of HSV-2 infdc-

tioa in heieroaexual over bhomosexual men.

Further information gbout all _non-occlusive contraceptive
wethods, such as tubal ligations, vasactomies- in the partoers, and the

use of cdntraccptive foam or gel, wquld have been useful, particularly

ia u
S

ndcratandxng the associastion betveen long term cantrnd.ptivc use

V-2 antxbody. It is not clear whether the association between
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non-occlusive wmethods represents ano increased vulneradbility of the

genital ares to many infectious agents due to the hormonal effect of
the pill, & difference in sexual behaviour not identified in this
studyor other unidentified sexual or health factors associated with

oral coantraceptive use.

6.5.3 Lifestyle and Housing

In acdition to information asbout sociceconcmic sestatus it might
have been useful to obtsin standard information about health behaviour
such as preventive medical and dental care, auvtomobile u;at belt use
and alcobol coansuaption. The association between rental status and
HSV~2 antibody might have been explaiped by additional information such

#s. & Tesidence history including the duration of time in different

areas, and types of residences.

6.6 Comparison of the Results with Previous Investigations

Wheo findingl.fron previous studies are compared vi;h those from
this investigation, it is. important to keep in mind that in previous
studies only single f:ctor a.uocia:iogs were considered.

When the proportion of persons in this investigation with HSV-2
antibody was compared with that of other studies, using a similar
radicimmunocassay method, it was apparent that a lower proportion of men
and wvomen lhov06/9§v-2 antibody (17.5%) in the present investigation
tﬂnn %n'thnt.of Gxaham st al. (19@2). Iﬁe authors reported that &4
pefcont of 130 women tested showed HSV-2 tqtibody in ,Lo; Angeic;
County, c.iiforninm’ However, when -Rawls et al. (1980) examiped 255

yomen who were used as a comparison group for cervical cancer patients

»
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in & residential sample 1in Toronto, they reported only a slightly
higher proportion than in the present 1nvestigation: 22 percent of 255
women showed HSV-2 antibody.

With regard to present age, the results of this 1invesrtigation
were 1n keeping with evidence from previous studies. Although the
present 1lnvestigation was restricted to men and wamen between the ages
of 35 and 50, no age trend was evident. Information from previous
investigations 1ndicated that the proportion of persons with antibody
evidence of past HSV-2 infection stabilized by the fourth decade
(McDonald et al., 1974a; Rawis, Tompkins and Melnick, 1969; Strizova et
al., 1975). g )

The resulcs’of this study indicated that, without adjustment for

\

other factors, an early age at first 1ntercourse was associated with

HSV-2 antibody for both men and women. Information available on women:

only from published investigations indicatea an association between
.

early first inré;course and HSV-2 antlbody in most of the groups

investigated (Adam et al., 1972; Adam et al., 1973b; Adam et al., 1974;

Ishiguro and Ozaki, 1978).

Several'investigators reported that. women who had had multiple
sexual partners more frequently shpwed HSVY-2 antibody ghaé did women
who reported only one partnér (Ishiguro and Ozaki, 1978; Graham et &l.,
1982). The findings of this study are.in keeping with thesea results.

7 )
Women who reported at least two sexual partners more frequently showed

HSV-2 antibody than women with one partner, even when tdjulfuenc vas

- [

made for age at first intercourse and other factors. Suchankova et al.

(1984) reported 'an association between amultiple sexual partoers and

HSV-2 antibody but noted that the relationships between number of part-

»
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ners and the proportion with antibody was not linear. The proportion

iy,
with antibody (27%) did. not increase significantly for those who

reported 2 partners over those who reported 1! or more. Information

-

about HSV-2 infections and number of sexual partners for men was DOt
]
svailable from previous investigations; however, as for women in this
study, men who reported multiple {(at least 10) partners were more
likely to show antibody.
L 3
Information on HSV-2 antibody and condom use was not available

from previous studies. However, 1in estudies of patients asttending

venereal disease clinics, men with genital herpes were less likely to

‘report condom use than vere men without herpes infection (Bar'ow, 1977;

Taylor and Rodin, 1915). An association between 19w condom use and
HSV-2 infection was Bot evident for men in the present investigationm.
The finoing that long term oral contraceptive use was assoclated
with HSV-2 antibody even wvhen adjustment was made for other factors
cduld not bC.:hpported by other ioformation in the literature. Wolinska
and Melamed (1970) reported that among women attending a family plan-
ning clinic, the higher rates of genitsl herpes vere found in women who

reported using no contraqeption whatever over those takirg the oral

contraceptive. Of women o reported using no contraceptive 0.3 per-

cent showed genital herpes compared to Q.09 percent who reported oral

contraceptive use within the laat yeaf. Although genitzl herpes was
oot reported, Schachter, Avram and Gorodeski (1983) reported s cor-
relation bctvng carvical inflasmastion and or;l contraceptive use.
Theoretically, this finding suggests that oral contrcccptiv; users may

be more susceptible to secondary infectiom.

Oué explanation of the associati Cween oral contracepPive \fp‘
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and HSV-2 1s that when the pill is used alternative protective occlu-
sive ne££oda of contraception such as the diaphragm and the condom are
not used. However, this coula not be 1llustrated from data in this
investigation. Another might be that oral contraceptive use was cor-
relatee with wmultiple sexual partners. Bowever, the association
between oral contraceptive use anda HSV-2 antibody was sustained even
when the number of sexual partners and condow use were included in the
regression model. It 1s possible that there is some aspect of sexual
behaviour that has not been measured 1n this investigation which might
reflect not only the aumber of sexual partners but the type of rela-
tioaships, such as casual vs. sustsined relatiounships, which some woaen
taking the oral contraceptive may experience.

A number of previous investigations suggested 4n inverse rela-
tionshi1p between low socioeconomic status and HSV-2 infection. When
the socioeconomic classification of the 'areas was used as the wmeasure
of social class, a greater proportio; of pe;lonl vith BSV-2 antibody

lived in lower economic arsas (McDonald et al., 1974a; Royston and

-
~—~

Aurelisn, 1970). Seth et al. (1981) reported low income in agsociation
vith HSV-2 antibody for men and women examined in Delbi, India; how-
ever, it is mnot possible to assess the role of different hygienic and

environmental conditions and income in this ‘different country. Mo

-

association betveen any measure of socioecouomic status and HSV-2 anti- .

\ T *
body was found in the present investigation for men. It may be pos-

sible that men of higher educational ﬂnv.l and income are more likely

-

to have multiple sexual partners (thereby & greater chance of HB8V-2

exposure). Beyond the morsl issues in a culture which appears to

- ) .
encourage monogemy, it might be speculated that the chojice to hgve

~ -
- -
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multiple sexual partners for men is, in part, dependent upon options
which may iocrease with social status. Contrary to this, for women the
“choice" to have multiple sexual partners may tend toward c;e accept-
ance rather than the initiation of sexual relatiocnships. Although this
may seem like an eutdated theory, we do not know whether or not it may
be relevant, particularly in the age group of these ;tudy participanots.

For women, & lower socloeconomic status as measured by education-
al level and income wvas associated with HSV-2 antibody wvhen other fac-
tors such as sexual behaviour and coatraception were Dot taken into
account. In the multivariate analysis, however, vhen sexual Behaviour,
contraception, and socioeconomic status were simultaneocusly examined,
the association between low socioeconomic status and HSV-2 antibody for
voaen feli beldw statistical significance.

The difference between the findings of this study and previous
studies with regard to social class may io part be due to the fact that
oexu;l'lnu contraceptive behaviour were not taken into account in the

-

previous investigations. Furthermore, other studies used different

measures of social class, such as socioceconomic area of residence, frow

-

those used in this study. It might be speculated, also, that greater
socioceconomic diversity existed io the other areas studied than in the

city of Toronto used in the present study. It is possible that this
culture is rclat{vily&houo;cncoun in terms of health care and lifestyle
vhen compated to other areas, and that a socioeconomic gradient that
would affect health, i.e., the chance of infection, is tco subtle to be

\<-oncurcd by current methods. [ Y

6.7 Statistical Analysis and Interpretation
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In the logistic regression analysis the relationships betwveen the
biologically rtelevant factors of age at first intercourse, number of
sexual partners and contraceptive practice and HSV-2 antibody were
explored while taking intd account other, potentially confounding or
1nterdepenoenf§ socioeconomic and lifestyle factors. The 1inaividual
assoclation betwee? these factors and antibody was evaluated as well.

In this snalysis sssociations were quantified via Beta coefficients

(odds ratios) aond, through the associated significance Ievels, the role

played by chance 4in theae associations was asseasqa. It should be

|
emphasi;ed that in thias analysis associations, not causal pathways,

' R
were assessed (Schles.ﬁln-n, 1982). Therefore factors such as hyster-
ectomy status were included in the models.

In keeping with the aim of the study, sociceconomic, descriptive
and lifestyle factora were maintsined 1in the full wmodels, with the

e

purpose of 1l}ustrating their effect on the primary biological vari-
ables, as well :; to evaluate their own association with the outcome.
These wmodels were not '"efficient” in terms of the prediction of the
outcome with a minimsum number of parameters, but did explore the rela-
tiooships of interest.
L

In interpreting the results of the present study the fact that a
number of conpa}ilons have been made on the saime data and the impact of
this on the significance levels and confidence interval estimates must
be kept in mind. This problem is common to many studies which include
a number of exposure variables. Armitage (19715 suggests that it is
sppropriste to accept ;he significance levels fo; the variables con-

sidered a-priori to coustitute the wmain hypothesis, and to give a some-

what more cautious interpretation to the positive results for other ex-
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posure factors which dia not have a strong prior hypothesis, partic-
ularly when the significance level for these other variables is close
to the rejection region, i.e., P ¢ 0.05. Therefore there 1s & greater
acceptance of the oi}nificance levels for the primary variables of

number of sexual partners, age at first intercourse and coatraceptive

use than for the many socioeconomic or lifestyle factors examined.

6.8 Recounencatiqnn for Future Studies

As noted earlier, 1t would be of interest to analyze sera for tye
present investigstion using another assay method. Furthermore, a
review of the data usrog HSV-1 as the outcomwe might shed light ou the
common and different factors associated with each type of virus in thas
study saaple.

It wight be of interest to carry out a study of a similar desiga
and purpose as the present investigarion outside Canada. It 1 ;os-
sidble that locioecono-ic‘Ot sexna} factors in relation to HSV-2 1infec-
tion may difter in areas such as the Socoutherm United States or in less
affluent :ounttie’? For example, based upou the present investigation,
socioceconomic status does not appear to play a msjor role in HSV-2
acquisition, thereby indirectly ouggeotihg that biclogical rather than
sociological factors are operative. In a relatively honogene3?5 Pop-
ulation in Toronto, perhaps a socioceconomic effect’ would éave been
detected using a larger sample. However, the purpose of carrying out
this “investigation elsevhere would be to assess the impact of extreme
variation, particularly Qith regard ;a hygiene or perhaps even oon-
sexual traosmission of the virus. This would be best done in regions

with great variatioo in health swareness and practice.
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In addation, similar studies of younger age groupa than thon. in
the survey amight provide a closer look atv the time of initial infectioca
and the contraceptive or sexual patterns which precede infections. Such
a study might &ven be done through‘ the involvement of secondary

schools.

In 'ndduxon, this investigation and the 1information on sexusl

behaviour and HSV-<1 aatibody might be utilized in comjunction with sim~

.

ilar information from wowmen with cervical cancer drawn froe newv cases

~

L 4
in Toronto. The primary question 1in the comparison o? this study's
results - with cervical cancer studies 1is to assess wvhether cervical
cancer cases are similar to BSV-1 antibody positive Or negative groups

in terms of the factors investigateo. In comjunction with this the

N

1inclusion of a large group of gynecology patients could be utilized to

further investigate the possidbirlity of common circumstances leading to

both HSV-2 infection and gynecological problems resulting in hysterect-

omy. In particular, ss wvomen with cervical cancer were less likely to
Y
have regular Pap smears (Clark and Amuersoa, 1979), it might be of

interest to include Plp. smear histories in futu; #gSv-2 studij-.
Perhaps the most basic, but useful, ltudyklv%o be done is & —
true prevalence study of all age groups in, which a u;;nocn:.tivo

sasple of the population would 'provide regional baselice data for both X
s . L ]
men and women. This sort of study is of particulsr importsnce in terws

/ - .

‘ s .

of assisting us\to evaluate suggested hepidemics™ of this often sileant N

Conditl.on. ' : . ’
‘A )

6.9 Summary and Cenclusicns .

The finding thet an associstion between multiple sexual partoers
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and HSV-2 antiboey for both men and women even with other factors taken
inte account 1s consistent with the etiology of other sexually traos-

mitted diseases. However, 1t would appear that women are at equal risk

of HSV-I ainfection as are men bdbut through exposure to far fewer sexual

partners. As notec earller, this difference between men and wvomenWwith

regard te the numder of exposures likely te result in 1nfection sug-

gests that womenr are far more susceptidle to HSV-2 infection than are

men 1f exposed. For women, the finding that early exposure to multiple
L}

sexuai partners, particulariy 1n the teenage years, could suggest s

particular susceptibility to the virus and other agents because of wmore
) ~

rapid proliferation of the «cervical epithelium during adolescence

(Coppleson and Reia, 1968). It 1s possible that short term condom use

anc HS¥-2 infection were mnot found to be associated for men either

because condoms were _not used consistently enough to prevent infection,

e

or the information on condom use was not thoroughly obtained, or $e

sample si1ze for men was 1nadequate. :
The association between long-term orasl contraceptive use 4&nd
.

HSV-2 antibedy for women even when the number of sexual partners a&d

condom use were taken into account suggests that oral contraceptive use

may be an 1ndirect measure of sexual behaviour that is not sufficiently

explores by the questions regarding the number of sexual partners.

Alternatively, it 1s possible that oral contraceptive use affords some

o

/

The association between hysterectomy status and BSV-thntxbody

particular suUsceptibility of the cervix to viral infection.

may indicate that women who are sexually active are at greater risk of
gytecologic problems which could lead to hysterectomy. It is also

likely” that -women who are sexually active are more likely to undergo
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gvnecological examination and therefore have an otherwise undiagnosed
condition discovered which might result i1n a hyvsterectomy. Whether or
oot & woman has hac & hysterectomy should not be considerec a "risk
factor'" of HSV-2 1o the strictest sense. It can be seen here as a des-
criptive factor, that 1s, as part of a ptofxli of women who appear to
have acquired HSV-2 1in their lifetime. Ope wmight speculate that HSV-2
1nfection might be a risk factor of gysterectomy.

A major objective of this 1investigation was not only to differ-
entiate among sexual ana contraceptive factors and the risk of HSV-2
infectaon, but to evaluate the relative 1mpact of socioceconomic status
on HSV-2 exposure. It has been' speculateag that- low socioceconomic
status has been associated with poor hygiene, promiscuity, and low use

.
of contraceptive methods (Darrow, 1979; Morton, Horton and Baker, 1979;
Kinsey et al., 1953). Although the association between low socio-
economic status and HSV-2 antiboay when sexudl and contraceptive pat-
terns were taken into account fell short of statistical ;ignxfxcance,
the elevated estimate does suggest an association between this factor
and HSV-2 antibody. Therefore socioeconomic status 1in itself does not
)
sppear_ to be merely an 1ndirect measure of !exual behaviour.

Rental status may be in part a socioeconomic and behavioural fac-
tdr affecting HSV-2 acquisition. The association between rental status
snd HSV-2 antibody for both men and women has not been explained by
othey factors in this investigation. Among the possibilities invest-
igated were bhousehold crowding, mobility, wmarit¥l status, and income.

It could be speculated that from a hygienic standpoint rental accommo-

dations may be more likely to contain infectious agents because of a
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wore frequent turnover of residents. However, with regard to the
survival of HSV-2 on non-living media the only studies that have looked
into this have indicatec that under prime conditions of heat and moirs-
ture, the virus lived for no more than four hours. Therefore, it 18
unlikely that the phvsical environment of a household would transmit
HSY 1infectron. It 1s perhaps more likely that rental status does

represent an 1indirect measure of sexual behaviour that has not been

clarified through this 1nvestigation.
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CHAPTER 7

SUMMARY AND CONCLUSI®NS
7.1 Sumpary

7.1.1 Introduction *

The objective of this 1nvestigation was to 1identify the sexual,

-
-~

contraceptive, socioceconomic and lifestyle factors associated with
antiboay evicence of HSV-2 infection. Te :thqﬁnd, 957 men and women
were 1nterviewed regarcing relevant information in a household serocepi-
demioclogic survey. Sera were obtained from 74B participants aqf
analy2ed by radioimmunoassay for herpes simplex virus antibodies.

HSV-2 type-specific amtibody was found 1in. the sera of 41 (12.8%)
yof 320 men and 75 (17.5%) of 428 women. A summary of the findings of
this investigation follows.

7.1.2 Univariate Results \\

Participants witd and without HSV-2 antibody, both men and women .
were similar with regard to age at 1nterview, ﬁlternll birth--place,
age at first marriage, age at which the first marriage ended, ty;: of
further education or training, occupatidn, how long they had lived 1n
Toronto, general contraceptive use, experience of ienernl illnesses
such as tuberculosis, ‘-en:ﬁel, sumps and -chxlohood illnesses, the

.
frequency of colds or influenza, symptoms of infection including sore
throats, cold sores, cigarette sddking, vitamin use, and whether or not

they had participated im previous surveys,,

Men with and without HSV-2 antibody were similar with regard to

Ls
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circumcision status, and to whether or not they had had & hernis

operation. Women with and without antibocy were similar with regard to
E 4

pregnancy - prior to wmarriage, age at wmenarche, pregnancy history,

diaphrage use or use of ap intrauterine device, and whether or oot they

hdd ever haa genital 1infections.
]

Both men anc¢ women with HSV-2 anixbocy were more likely to rent
their homes, have begun 1intercourse at an earlier age, have had more
sexual partners during their teens, twenties, thirties and overall 1in
their lifetime, than were those without HSV-2 antibody.

Men with HSV-2 antibody more frequently repo}ted living 1n the
current homes for a shorter perioc of time, having had oore sexual

partners in the year prececing. the 1nterview and during the:r forties,

I ad
_5- -
having had a liver disease ana having had genital infections, than aid

men without HSV-2 antibody. -~ ?

Compared to women without HSV-2 aﬁtxbody, women with HSV-2 ant:i-
body were more frequ;gtiy bern i1n Canada than born outBside C;nadl, more
frequently reported French as their first language, were more often
presently widowed, separated or divorced, more frequently reported at
least two marriages, were pre-menopausal, having completed fewer grades
of school and fewer years of education or trnxnxng: less frequently had
education or training beyond seconadary school, reported a 1overﬁhoule-
hold annual 1income, currently lived in & mwmore crowded household,
- reported fewer years of plrtn;rl' condom use and wmore years of oral

cgﬂtrnceptive use, more frequently haa intércourle prior to -arri.ée,
eported having had & hysterectomy and having had cancer (particgl,rly

cervical cancer), infectious mononucleosis and pneumonia, having

received a blood transfusion aod having donated blood.

i
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7.1.3 Multivariate Results

In the logistic regression anslysis, variables which could
directly affect -exposure to HSY-2 1nfection, limcluding age, age at

first intercourse, number of sexual partners and contraceptive use were

exam:ined sigultaneously. Factors which may be confoungded with other

variables such as soclioeconomic status as measured by vyears of
\

education residence statue and orther lifestyle factors, were examined
both feor their effect on the estimates for the primary biolagical

factors. as well a8 their own 1ndepencent assoc:ation with HSV-2

antiboay. The indiviaual_ association of'egch of these factors with the

ou:&odéﬁ;as assessea by e;gminxng'the magnitude estimate of the odas
ratxs and the statistical significance of the 1individual association
with all otger factors taken into account in the models evaluatea.
Initi1ally separate mocels were examimed for men and women. It was
evident that men who began intercourse by age 17, reportea at least 10
sexual partners in their lifetime, and vho currently rented their homes
were more likely to show nntibédy evxdenc; of HSQ—Z.infection even when
age at interview, condom use, Yyears and tx?b of education, 1income,
marital statue, duration in the current home and in'Toronto, househola
. .
crowding and type of dvelling were taken into account. Women who began
intercourse by age 19, Teported at least 2 sexual partners ié their
1i£etine, reported fewer years of condom use by their partners, at
least 10 ye;ru of oral contraceptive Qlc. vho rented tyeir home, and
who had hn;ergoni a hysterectomy, more freguently showed HSV-2 antibody
than dia uo-en-vithout these traits, even vwhen adjustment was made for

.

age at intervipgw;" years and type of education, marital status, duration

1 -

in the current residence and in Toronto, household crowding, type of
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dwelling, birthplace, and the receipt of a blocd transfusion.

In an atteampt to 1identify specific times of life ino which
exposure to wmultiple sexual partners might particularly enhance the
chances of becoming infected with HSV-2 virus, the number of sexual
partners during certain life periods was substituted for the total
nucbe?™ of sexual partners in the logistic modelis. The results of these
analyses 1ndicate a non-significant associlation between wmultiple
partners dyrxng the twenties, Wultiple sexual partners during the year
ptecedxng‘the interview and HSV-2 antibody for men. For women, a sign-
ificant associatico evident between multiple sexual partners during the
twenties, and a non-significant association between wultiple sexual
partners in the teemage years and HSV-2 nntlgody suggest that exposures

early 1n life may increasse the chance of 1infection.

When logistic analysis was carried out with wmen and women

LS

together in the same wmodel, 1t was apparent chat early first inter-

<

course, multiple aexﬁal_ partners, and rentsl status each were asso-

[ -

ciated with ¥NSV=2 ‘antibody even when sge at 1nterview, condom use,

years of educet1on and other factors were taken into account.
7.2 COOCI;IIOD! -

The association of both an early first intercourse and multiple
sexual pnrtnér; ;lfh HSV-2 santiboay for men and women is in keeping
with a standard venereal disease ﬁrofile. It is not surprising that
the chance of acquisition of this infectious agent would increase with
the number of possible ewmposures to different pari==rs. As an early
first intercourse sustained an association even when number of sexual

partoers was taken into account, it would appéar that this is not

3
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merely a covariate of multiple sexual partners, ang in itself increases
the chance of i1ofection. The association between long term oral con-

-

traceptive use and short term condom use of sexual partners for women
indicates thal nepn-occlusive bi;th control methods enh;nce the chance
of HSV-2 exposure. Th; finaing that women.who have undergone a hyster-
ectomy were more likely to possess HSV-2 antibody does indicate a
relstionship between genital infection and other gynecologic 1illaess;
however, a causal association in either direction cannot be assumed.

It 18 of 1nterest to mnote that the association between sgocio-
economic status, as measured by eacucational level or i1ncome, fell short
of statistical significance for women and that theré was no association
between any measure of sociocecopomic status and éSV—Z antidbody for men.

It way be that the classic indicators of "socioeconomic status'
such as education or income do not edequately reflect sociologic ar
behavioural factors which could affect health. Household crowding,
mobility and other factors must be taken into account. For example, it
15 likely that the strong association between rental status and HSV-2
antibody represents an indirect measure &f hygienic, social or sexual
factors that cannot be identified through information in this study,
4nd wvarrants further investigation. It appears that the specific
contraceptive or sexual factors which might directly.;ffect exposure to

HSV-2 infection, namely non-occlusive contraception for women and early

L}
first intetcourse and multiple sexual partners for both men and women,

3

B

do increase the tisk of infectiou.
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ASSESSMENT CF SEROLOGIC METHCDS
AND SUMMARY OF SEROEPIDEMIOLOGIC STUDIES
OF HERPES SIMPLEX VIRUS ANTIBODY PREVALENCE
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APPENDIX I

Relstionship between Detection of HSV-Z Antiboay by
RIA ana Viral Isolation

Relationship between RIA and MN in the Detection
of HSV-2 Antibody

HSV-] and HSV-2 Antibody Prevalence

Seroepidemiologic Stuaies of Herpes Simplex Type 2
Antibody Prevalence N .

- . -

Valigity of Serologic Methods: C€Calculations .




APPENDIX
FIGURE 1
Valiagity of Serologic Methods:

DISEASE
(or standard)

1

Calculations

] PRESENT ABSENT
o -
SEROLOGIC POSITIVE UE FALSE -
OSITIVES POSITIVES .
RESULTS
‘ FALSE ) TRUE
. NEGATIVE NEGATIVES : NEGATIVES

1P X 10G =

PERCENT SENSITIVITY= zgo=
\
\ AN
SPECIFICITY= b X 100 =
IN+FP, .

FN
PERCENT FALSE NEGATIVER, Ti— X 100
PERCENT FALSE POSITIVE=_T—_ x 100
TN+FP
‘ : - TP+TN
FERCENT AGREEMENT® —r5raAL SPECTWENS. ,
TESTED

*

¢

-

The avility of the methoa to
correctly 1centify those
persons who have been infected
with HSV-2 as measured by
type-speci1fic anftibody.

The ability of the method to
correctly identify those
persons who have not been
infecved with HSV-2 as
measured by type specific
antibody.

Those with HS\{-2 antibody
but were not infected according
to the standard.

Those who do not have HSV-2
antibody but were incorrectly
identified as having type 2
antibody by the method used.

= The ratio of those identified

as HSV-2 positive and HSV-2
negative by both the "standard"”
and, the serologic test method
to the total sample of
specimens tested.
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APPENDIX I
TABLE A .
RELATIONSHIP BETWEEN DETECTION OF HSV-2 ANTIBODY
BY RIA AND VIRAL ISOLATION

HSV-2 GENITAL HERPES IDENTIFIED THROUGH VIRAL ISOLATION

POSITIVE :  NEGATIVE
POSITIVE s . 7 .12 )
TP : FP :
R1A
NEGATIVE 0 : 21 21
\\
FN : N
5 : 28 . 33 FORGHANI ET AL
1975
PERCENT SENSITIVITY = LE — X 100 = 2 X 100 = 100%
TP+FN S
PERCENT SPECIFICITY = ¥ _ x 100 = 2L x 100 = 75.0% <
IN+FP 28 )
PERCENT FALSE NEGATIVES= 1 — x 100 = 2 x 100 = 0
TP+FpP 7
PERCENT FALSE POSITIVES = -o—— X 100 = 1 X 100 = 25.0%
TN+FP 78 :
" .
PERCENT AGREEMENT = —SE2TN 4 100 = %% X 100 = 78.8%

TOTAL



APPENDIX 1

TABLE B

RELATIONSHIP BETWEEN RIA AND MN 1IN

THE DETECTION

OF HSV-2 ANTIBODY

MICRONEUTRALIZATION

PUSITIVE

NEGATIVE

RiA

TP

FP

NEGATIVE

22

FN

45 : 67

PERCENT POSITIVL AGREEMENT =

PERCENT NEGATIVE AGREEMENT =

PERCENT AGREEMENT -

51 N 133 RAWLS, 1981

60

= X 100 = =— X 100 = 73.2%

82

X 100 -"%f- X 100 = 88.2%

~

X 10G = %9% X 100 = 78.92
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. APFENTIX I
4
TABLE '
L ]
ESVv-1 AND HSV-2 ANTIBODY PREVALENCE

AGE 1IN NUMBER HSv-1 HSV-2
YEARS TESTED PERCENT PERCENT REFERENCE
0-9 63 25 0 Strizova et al. [975

: '\\/

* \
10-19 57 63 N
2 20 146 6% <i
AGE NUMBEK HSV-1i INTERMEDIATE HSv-2 REFERENCE

TESTEL PERCENT PERCENT PERCENT

2-15 134 33 11 4 McDonala et al. 1974a
16-55 430 48 14 15

£
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APPENDIX I}

™~ SUMMARY OF STUDY ROUTINES




APPENDIX II

- —— SUMMARY OF STUDY ROUTINES

INTERVIEWER TRAINING
FOR INTERVIEW AND VENIPUNCTURE FLOW
! DIAGRAM

FIELD ASSIGNMENTS

SUBJECT SEARCH
AND
INTE$VIEE

QUESTIONNAJRE/SPECIHEN
DELIVERED TO TORONTO CENIRE

QUESTIONNAIRE/SPECIMEN
€HECKED

SPECIMEN SPUN, QUESTIONNATRES
SPLIT, FROZEN FORWARDED
TO LONDON

SPECIMENS
: SENT T0
HAMILTON
' l
. CODING, KEYPUNCHING
: ! ‘ OF INFORMATION
|
SPECIMENS
ANALYZED :
*  POR : /
ANTIBODY

ESULTS ,
SENT TO LONDON -

CODED, KEYPUNCHED
/

STAlISTICAL ANALYgfs

O



APPENDIX 111 .

INTERVIEwW MANUAL AND

SUBJECT SEARCH PROCEDURE
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TORONTO HEALTH SURVEY

INTERVIEWER'S MANTAL



IRTRODUCTIIN
biective -
The purpose of this investic On is tec datermine the

prevalence of Herpesvirus Type (! in the Torontd oopulation
4

and to observe this prevalence in re.ation 10 SOCHIOECOMOMicC

.

factors and coital patterns, \
There is evidence in the 'iterature that in order to
understand the effect that this virys has or health we must

examine its frequencv in context of Othar conditions which

. >
mav 3ffect hea'th, suc- as living circumstances anc !ifestvie
factors, -

Herpesvirus Tvpe 1| is of curremt research interest not

only because in itsei” it causes discomfort and nain, Sut

.

because it is one of several viruses causing colds, influenzs,

encephalitis and meningitis and is implicated in the development

of cervical cancer,

. The studv is presented to the gene-a’' pooulation as one

of VIRAUSES AND HEALTH rather than specificaliv of Herpesvirus

for two reasons:

. -

- We hooe to avoid a piased response Jue to educational
or disease cﬁperience factors,

e.qa. 'tanv peoocle have never heard of herpesvirus’

211

= In the truth, we ARE interested in Jeneral! suscec:ioililv

to a variety of viruses and viral illnesg.




ADMINISTRATION

The studv is administered throuch the Desartmen: of

Epidemiology and Preventive Medicine at the Universitv of

Western Ontario in London, Ontario, bv Dr, XK.M, Stavrakv,

’

STUDY TERM
The studv term begins on April 1, 1978 and the data

s

gathering process should end by Auqust.

DATA GATHERING

The data gathering process is the key comoonert of
this investigation. No question or procedure has been in-
cluded that is not vital to the investigation,

The subiect interview should be seen as a measuring
instrument iﬁ'uhich an infinite variety of individuals ang
attributes can be accurately measured. Hitﬁ this in mind
every effort must be made t; achieve gniform}tv, consistency,
accuracy, and objectivitv throuah all aspects o0F the subject

-

ascertainment, interview and record kbepin§ orocedures.,

12



So that this miaht pe accomplished some basi¢ quide-
lines are speci®ied in this manua!, This is an attemot to
standardize the data gatnering procedure, as much as ''humanly

possiblie'’,

STUDY SAMPLE

Im order to obtain our sawle we are using a strat:fied
random sampling method in which Enumeration Areas throughout

Toronto have been selected, Within these Enumeration Areas,

again using a random method, a household number is selected.

Your subject search beqins at this household number,
(see map..ncit page)
Subject Ascertainment

(Please see the attached mac as an example.)
: You begin vour subject ;earch at the household nu;ber
and street assignment on youf mao. - You search in this
Enumeration Area acc0tding\;o the map instruction until one

of several possibilities:

-5 suybiects have been interviewed
or
- IC appointment cards have beén given out

or

- 13C househcigs have been approachec 'n the evening or

2T3
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!
w

wveerends vie.dung N s table Tespondants .

Ldsally av SWUEOCTS POI Lo umeTATLOr ATeas shicoll Sisrviswvad

¢ na.e & ‘sma.a

323CTTTS
>
= SETY N A persor i3 el Gitie €37 ncerview . e she .5,
-~ Setwear %he AgQes of 15-5° .nc.us.ve
pon "That .3 perscns Whe AN sge RN T 4 aTe age %l
are elagibled .
. S resldents of thatz acuserc.d
~4EngLisl speaking.
. ‘J-.L,v ne persan houseahcld mAY be Lntarviewed .
NTRCCOUCTI N N . . ‘
' "Helle, I'm .name I oam do1n¢ a tuvev aAbcut “he ~ea.T~
cf mer and wibar between 234 ages o7 It and ¢°

. WAIT PCA RESPONSE :
IT SISTNTERSTOCL . REPEAT THE ABO\T STATD T

4 "If vou Are DeTwews: the AGRS ¢ 3¢ and ST ilnclasive weuld

3
. <
YOU RAvVe Time T2 talx <17 me for AbOIT Twen T Sinotes

, 4T sOome Tima. :
‘MAZT TOR RESPMSE:

- .

. »
“The survey s abaur sc.ds amd Ilu irn the ToreomzTs porulatisn - »

e

The Juesz.ons Are Abcuz ocldx, Il crher L. .nesses and Taztory

whiZh 3aY BaAXe a8 nxlc-.pr.’;.:.. e Llilnesg T . -
R r
LY T OTEE RESPONTENT ASKS . .o
i . - .~- . -
"The study L3 Deing icne DY the Derarmen: oI Pravert_ve .t N
“ad: 2:ne at %ne nivera.ct 2f Pester® pear:ic. -~ ‘
. L]
EHEN AN APPCINTWENT 15 AFING MATE -
Taxe Out The appciLntTMent zar? .

- - - - s .
B “ear <27 the nall wilr vOur e On . and Give

1T <C the twapondenc. THEN ask cnam fof +the.:r address and sner
L . zhers

-
?‘\.ﬂb.s ATIAmMPT T30 BAKS AN epPOLnTIAnT. Be sSure "I vr.we e




appointment z:me and date on BCTH halves of tne appointmen

S

(2]
(4]
N
f

PHONE CALL FOR APPOINTMENT

Ask for the lady or gentlemer of the house. State
that vou are call:ing about the ‘Mealth Survey'. Be sure
that you are taiking to the r:ight person. State tha:

vou have left vour card (and when’.

. [f necessary, repeat the Study :iniroduction =nat

was done at the door.

-

Be sure that vou are being understood about whe vou

are, how vou happen to have their number and why vou are

‘0
ca:ling.
>,
- -
— °
™~
- -
1
- -
- -
>
* 4
- .
* -
! *
-
R
il €
’ -
»
ey
- -
- - -
¢
, L d
-
,)7' .
\ . .
| p—
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. Response . )
. .. .
Several outcomes o *his initial ihauirv are possidle:
1. Ineligibility obvious y 2 ! . s

The resSond;nt is of the wrong ;ge or sex:

!‘:someéne of .the opposite (wrong) sex ans;;ri. ask ¥
. o anvane in the househdld who is presently at home woulcd
j L be interested in\nérticioatjng. |

An appointment card must be left., The phone number is

! taken., If the phone nymber is refused, return to this

-

household at another time,
If they are not at home at present, continue on O the

next dwelling’

2. Language problem

if the person who ansgwers the door does not speak &nclish,

.

. e
ask if someone is at home ho does. . .
1f an acpointment eqrd s te?t.VQe sure tnat the 'eliqible’

»
¥

Tespondant does soneak English well endugh to be interviewed.
A ' D ) . \ s - !

- - !
ol

1
. L . . . . ’




3.

k.

Refusal
Accept this, Ask whv, The reason for refusal shoulc

be ascertained and recorded.

ineligible, but not stated .
It may become apparent DURING the interview that the
respondent is of the wrong ace. If so, the interview
will be taken to ; certain.ndint, Tndicaterd bv the
qucsti;ﬂnaire. and politelv terminated,
A blood sample will nof be taken with the explanatjon
that this is ;eauiﬂed only by a}ternatg members of the
sample, \ .
A letter of appreciation will be left with each

respondent whe participates in army part of the inter-

view,

(a) Interview Occurs,
(b) An aocpointment is made.

| T
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TYPES OFTDWELLINGS .

Niffaerent tyoes of dwelilinas mav present spacial ‘

~

problems. The search procedure and methoo of access for

-

esch tvpe is as follows:
{The term 'dwelling' refers tec the bu?lding, and “housenrcld’

refers to the family unit.)

-

1).. . Houses : o,

- Single households

Approach each door {includina rowhouses)

- Muitiple househoids, e.a. Shared living accommodations

4
.

for more than one famjlv,

~. _Imquire about ‘anyone eligible in anvy one householcd,
N \

. . i . AN
Onlv ONE PERSON is to be interviewed in the whole.-

(G

dwelling. ' . .
- Multiple househoids, Secsrate acccmmodations
(incfudes Rooming Houses), e.g. Acartments within

3 large house. . -
Inguire at effenh househoid, . y
Onlv ONE PERSON mav bDe interviewed in the whole

dwelling.
3

219



... Apgrtmen: Ruilagings

- i~de -e a: eac~ nousenc ¢ .

.bﬂlv ONE PERSON mav be interviewed in the who'le
dwell ina,

- wecium (20-50 units]
Oniv TVC PERSOMNS mav be interviewec.

- Large (> 50 units)

Up to FIVE PFRSONS mav be interviewec,

Lommercial Buildinnas

\al
—

Bus ness estat. shments must be exc ucec. Se s_-e
to INCLUDE households that mav he ove-heac, e.c.

Apartments over stores, eTc.

#), lnstitutions
Hursina Homes, Schoois, Hospitals must be-excludec<. .

Ha!*wav houses should be IMCLUDED.

Hoteis or Tourist Housina

(VA )
—~
.

Excludec.




AV
M

SUSJECT SEARCHES AND TIMES

Times
Subjec? searching (door-knocking)! should NCT be core:
. Before 10:00.a.m% weekdavs anc Saturcavs
Before 1:00 p.m. Sundavs
After 8:00 p.m. anv evening.
The times when people are most often at home are:
Evenings. . .5:00 p.m. - 8:00 p.~.
' Saturdav. . .10:03 a.m. - 8:00 o.m.
Sundavy. . . .1°00 o.m., - 3:00 p.m,
Dav time subiec? searchinc durine the week may also
be done, "“owever an Enumeratinn Are; cannot be eliminated
\\\\ on the basis of oniv a weekcav (!ionday-Fridav) davtime

\
\\ subject search.

The ''Search Run'’

-

One Search Run consists o 100 nousehoclds.
Elimination of an Area .
An Enumeration Area might be e!iminated if anv of

the foilowing thinas hacoen:



Afzer aporoaching at least 02 nousemclids aurinc

eveninas Or weexkends, noO suitanle subrects are

founc.
Apartment Builaings: The superintenden? wi .| not
allow vou access. -

Imminent canger (e.G. vDu are threatenec Or witness

acrime).

The area is apoarentiv non-residential (e.c. less

than 10 households) .

n)
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t

INTERVIEW

Privacy

The interview should be done in compiete Drivaecy., 1€

there are other peoole around, please state that privacy is

F ) .

necessarv., Suaggest coming back at another time., | f the

resoondent wishes to carrv on without privacvy, continue anc
S ——————

RECORD the circumstance on the questionnaire, - .

1€ PARTS of the interview were done in privacv, incdicate

ot

this on guestionnaire itself,
(e.q. Write beside MARITAL STATUS: ''"Nc one else in the roor

at this time''.)

Procecure’

Prior to the interview, a consent form for interview

will be signed. At the close of the interview the consent

-

for blood is signed. The following issues must be made clear

to the respondent:

a). WwWe are studving viruses and ha;l:h and the wavs in which
viruses are transmitted.

b). Al ipformation qathered wil! be heid in the striciest

confidence.. We are, bv law, not permitted to divulge

anv of the information obgained.




/J

INTERVIEWER CODE

?
\ . ’ .
COMMENTS CODE
S>earch (Indicate initia
1st returm, ; [Di
2nd returm) _ .
Rairess sesren sepm ussmiias
Day : (el -5\ay) " ™¥ay Month Year | I | ‘ ‘ | 1 'I l [i l 1 [
i &
Time : i A.M.
xrr -y 111
AM.
P.M. "
Total Hours/Minutes i l
. . hours Binutes ) L

OUTCOME .
# lomediate Ifterviews

Appointient Cards Lefr: |
with respondent

with other household
member

# Ineligibles Due to:
Age:
Too 0Old

o
l

Too Young

RACE

LANGUAGE

GENDER

OTHER

# NO ANSWER

# REFUSALS *

OTHER

Address. Seaich Ended

Total # Households
Approached

Z

* List rcasomvtor refusals




in response to direct ocuestions abou? the persoffal health
implications of the blooc sam;T:§find;ngs, the followineg
points will be made:
a). The fact that though there mav be evidence of viral
infection in the bilood of some nersons,_this rarelw
indicates any health problem in them, but mav reflect
a distant episode of infection. The fact that manv
well persons carrv evidence of past viral infections
in their blood without any health danger 'iHA be
emphasized, ~
b). Viral evidence in the blood will be explained as
evidence that the bodv's defense mechanisms once
fought off a virus (antihodv explanation! and NOCT

that there are viruses in the blood.

130TE: All of the above remarks will be made onliv Li the

respondent expresses fear or concern abcut the study and their

own health.

tt is, of course, best to avoid all explanation of viruses,

etc. if possible.
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FIELDWORK STERS
The followine checkiist describes the “ieldwork process:
Enumeration Area Assionment
Subiect Search is carried out
- interviews, sppointments are made
Fielawork Record is completec

Appointments are followed up

Interview occurs
Questionnaire is reviewed, 'coded'
- subject code number on each page

% times, dates

- ¢comments

Blood Samole Questionnaire is delivered to centre

Interview, dlood samole is recorded in log

Expense and work sheet is comolezed

~
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THE INTERVIEW (Thecklist'

The Interview anc Slooc sampie shoulc be cone as
follows:

- lmatroduction to the Stuoy

- Consent for interview signed -

- interview .

- Lonsent for blood sancfe musI be sianed

- Blood Sample drawn

- code blooc sample -

- ftonclusion of interview

- Leave taking

IKTERVIEW KIT
Each Interview Kit should ve made upo of the followina. C(Coded:
- Consent for Interview
- Cover Sheet (with address)
- Consent for Biood Samole .
- Questionnaire
- Coital Questionnaire
- Envelope

- Letter of Appreciation



VENIPUNCTURE KIT

You wil!l neec:

Extra Needles

Extra vacutainers
Vacutainer holder
Tournecuet

Extra alcoro! swabs
Extra cotton balls
Extra band-aids
Kleenex

Extra labels

Waterproof pen

For EACY subject the individual

contained

in a small plastic baad should include”

Labelled Vacutainer Tube
Needle
5> cotton balls

2 alcohol swabs

1 band-aid

blood takinma ki

-~

.ot

»
[

228 -
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VENIPNCTURE PROTOCCL \

TEE CONSK.‘ MUST BE SIGNET.

‘T

‘he subiect must be comfortadlv positioned,

There should be sufficient light in the room.

1

The procedure is as fo!lows:
Cleanse vour own hands with alcorol swab and kleenex.
Draw the blood.
Ask subject to hold the cotton swab over the area
for a few minutes, |
BE SURE BLEEDIMG HAS STOPPED COMPLETELY BEFORE APPLY NG
THE RAND-A1ID,

Applv the band-aid.

Do mot leave the subject's home until you are sure
that thev have suffered no i1l effects of the venipuncture

procedure.




THE SUBJECT'S SIGNATURE

The respondent must sign the consent f£cT interview
BEFCORE the interview begins, and according.y the.consent
for blood sample must be signed BEFORE the blood sampie

1s drawn.

[f the subjec: requests that their NAME not appear

on the consent. form an alternative is provided.

The subject mayv be instructed to write, IN THEIR
OWN HANDWRITING, the foilowing statement:

“I have read this consent form and agree tc the

interview."

Date:

OR AS APPROPRIATE

L

"I have read th:s consent form and agree to the

blooca sample.”

Date:

This alternative is to be used SPARINGLY, and onLY

tf the Tespondent wishes to be interviwed but refuses the

s;gnature .

THE INTERVIEW/BLOOD SAMPLE MUST NOT OCCUR UNLESS THE
APPROPRIATE CONSENT FORMS HAVE BEEN SIGNED OR THE ABOVE
DECLARATION HAS BEEN WRITTEN.
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P

SAFETY PRECAUTIONS> .- ..
\\ \.

R INTERVIEW IX A SITUARTION IN WHICH YOU ARE FRIGHTENED.

NEVE

"2c net enter a home 1n wihiich the Tespondefiz .s apparently

inebriated or hostola.

A

PQLITELY and QUICXLY discontinue an interview at the slightase

1

Rint of danger.

UNPLEASANT AREAS OF 732 CITY:
In these areas, NEVER ”door~knock;11£:§z dark |
If vou f;el ;mhé.s? at other éi:ms, you 'uy, WiTh the approval
of the Project Director, share the area with ancther interviewer.
: . - ,

' If you feel uneasy about an intarview appoinTdent, YOU may STing

]
T interviewsr along.

anothe
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CONFIDENTIALITY
The Studv .

~.
~a -

The contcnés ‘e{\ihc questionnaire and all other deza.ls
about the Study should be kept as confidential. QNLY MEMBERS OF
THE STUDY STAFT SHOULD HAVE ACCESS TO COPIES OF THE ZUESTIONNAIRE,
CONSENT FORMS, OR DETAILED INFORMATION ABOUT THE STUDY ITSELT,
EVEN AFTER THE STUDY IS OVER.

- -
°

The Part.cipants .

»

Those persons who help us in. the Study are volunteers whose
complete privacy must be respectad beyond the interview encounter.
Therefore any inforhation ggthcrcd as well as ever the fac:t of the.r

participaticn in the study must be kep:t in the strictest confidence.

~/
\



Comments .

- . o -

Jt 15 extremely important not 'to give advice, even bv

implication only, about any health or social problem. ALWAYS
AVOID comment. Direct the persdn to their physician. Do not

debate or discuss anvy social issues with the responde~t.or

(3

'members of the family.
~

Strive §o be as accepting,,and non-iudgemental as
poss;ble‘. We must-keeps in mind that the respondent is #
“"volunteer'' who has given up time td help us. Trv to take
the point of view of the respondent in vour assessment of
his/her comments. Write out all impressions or unusual

events,

. Allow time at the close of the encounter AFTER the

.

blood has been taken for the respondent 0 ask vou oueStiéns,

- e
or express concerns or doubts about the studv.

1

We must be sure to leave the respondent in AT LEAST
N .

a comfortable state a8 whdn-we found him!!!
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METHODS OF RECORDING

The abbrev:at:ons of MORE <han, [ESS thar mav
be used as fogvs.

> s greater than, or more than

< = _ess tharn

= greater than or egua. to

{v

= jess thar or equal tc

)

EXAMPLES .

ANSWER. "] was over (C when I had thaz.”
RECORD. > 10

ANSWER. "] was at least 10 when I had that."
RECORD: > 10

ANSWER: " I was younger than 10 when [ had thaz."”
RECORD: < 10 L
L -4

ANSWER: "] was age 10 or younger when I had that."

RECORD: < 1IC

at




METHCDS OF RECORDING ceonmz'c

Use both co.umns whern recording numbers

(S

The dashes denote the space between twe digits of the

same numberT.

EXAMPLE
ANSWER: "I hacd polio when [ was nineteer vears ¢.d.
This was the only episode of this :.iness.”
\ .
0 i
! o ~ —
| 3 ' b | S ; c
. & n
; , Age at | . Age at mos:
. Ever irst | Frequency | recent
' had ~ ' episode ! | episode
- ' b i
1 } ’ -
| ] ‘ L] '
! f , 1 | ; j
; ' ' |
: ) ! i \
L e I

Aiways use the spaces

EXAMPLE .

~

Length of

from right tc left.

Interview

(Forzv minutes

(@)

835



VIRAL SYMPTOMS

Sc¢ that we m:ght assess the [:fetime pattern ¢f

svaptoms such as sore throats, swo.len glands, ezc,.

We w1l ESTIMATE the frequency as fo..ows
The respondent f.:rst had a sore throat at age >. Has

a scre th'oat right now ac 37)

INTERVIENER: "Up unt:l the age of :(, how frequernt!y

did vou have a sore throat’™"

A\ )

RESPONDENT:. "1 don't remember."

INTERVIEWER. ""During this time period would vou sav
that you had a sore throa: as much as
ONCE EACH YEAR?"

RESPONDENT: ™At least as much as that.'

INTERVIEWER: '"Would you say this was as much\aivztICE
EACH YEAR?" ' R
. ~ e
RESPONDENT: “'NO. MORE THAN THAT."

INTERVIEWER. ''Would you say that you had a scre throat
THREE TIMES EACH YEAR?"

RESPONDENT. 'NC. -NOT AS MUCH AS THAT."

INTERVIEWER: "Would“you say you had a sore throat MORE
than TWICE EACH YEAR, but NOT AS MUCH AS
THREE TIMES EACH YEAR®"

RESPONDENT: .".Yes thats about right."
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OF FREQUENCY

ESTIMATE
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Continue through all age categor:ies.



FREQUENCY OF ILINESSES, SYMPTOMS

Be sure tc clar:fy whether the frequency of an.

)

iii.ness reported is the !:fetime total or annual! total.

EXAMPLE

INTERVIEWER: '"During the iast 3 or 4 vears how

often have vou had 3 coid™"

N -

RESPONSE : "3 times.'

INTERVIEWER: 'Is‘'that every vear oOr three times

in all, in the last three vears?”

B

b B



ADDITIONAL RESPONSES

The respondent mav ocfassicna..v repor: an

s.iness that has no: been asked.

Using the respondent’'s own words, ident:fy the
1..ness and take down the :nformation :n the "Cther"”
categery. Be sure to note which questzon or disease

triggered the response.

EXAMPLE . - . ©
INTERVIEWER: ‘'Have vou ever had pneumonia’””
RESPONSE : "I have had bronchitis, once when I
- was sixteen vears old."
~ ]
a f b i c ; d
1
I'Age at | Frequency iAgd az mostz
Ever firse l(inel. lst | recent !
had episode | episode) | eepirsode
L | .
| : : A
113. Other . . i - ; Lo
i Bronchatis | Yes = . & { o . - b3 €
! T | : b | !
- - “. *
Then repeat: ''Have you éver had pneumon.a’”

Take down the approp%zate information.
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ANSWER INAPPROPRIATE

The respondent may vclunteger .nfcrmaczicn chact
it 18 not asked. E.g. a déscraption of stomach surgery

wher questions about stomach flu are asked.

Note th.s informatoon i brief form, but 2de
3 gu

the conversaticon back o the gqueszion a: hand.

\
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REFUSAL TT ANSWER

Accept this for all questions.

Assure the subjrect of his her right to do so,

but do NCT encourage this in subsequent guestions.
1 .
Always gently ask whv the respondent has refused.

If the respondent expresses concern about the

question explain the purpose of the question,

reinforce confidentiality, but ACCEPT the REFUSAL
WITHOUT PRESSING the ISSUE FURTHER.
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BELOOO=TAKING PROCIDTRE

PLlace the subject in a COMPORTAKLE SEATIT PCSITION WITH ARM STPPORT.
Selilect axm -
Gmuyeé:mm&nuuucaacl;nb
Ory hands with Kleanax
Prapare the needle

- 3Break seal on deedle (Be suxs it 18 a NEW needls.’

- Remove whits plastic part

‘- Screw Iha RED end of the needle i1nto the VACTTAIMER HCLIER

Put TOURNIQUET M ARM

-~
<

—M!ozcu!mudfi;‘ ¥ 4

- Aakx subject to extand arm and to make a ‘5

TEST VEIN
Vein should be palpabls. but not necsssarily "isablae.

Nipa the area with a new alcohsl swab

31"7 the area with cottan . -t

Place the vacutainer into the vacutainer holder BCT NOT on the needle.

femcve cap from the needle

Check to ses that the EFVEL ig TUPMARD

Pull skin TAUT across the VEIN

Tell ehe subject that thare will be a ;ltht pPin prack

QUICKLY inun the needls

Press vacutainer ONTO the needle., TAKING CARE NOT TO PUSH THE NEEZLZ
AS wWEIL _h

Oraw blood

MEEXM the vacutainer is 2/) full .

Tell subject to ralax hand

RAamove tourniqust
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FLELDWORK
FLOW CHART

ENUMERAT I ON
AREA
ASSIGHMENT .

!

SUBJECT
SEARCH

)

INTERVIEW(S)
BLOOD SAMPLE

‘ QUESTIOMNAIRE ' TEW,
REV I EW \ BLOOD SAMPLE

800D SAMPLE,

QUESTIONNAIRE

= DELIVERED TO
’ CENTRE

! : 7

EXPENSE/HORK
SHEET
COMPLETED
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SUSJECT LOG -~ INTERVIEVER CODE | | ]

Bate Record Began

! 8lood Sampie
Dete Drawn Date
interview Date Delivered
Subject Code Completed | Mo | Yes{ Orswn | to Centre | Comments
Vo "
[
' t - pm—
R , ~
. = e
H Py
) -
] | |
l !
! . H L
» f -+
| | |
) ! .
1
|
L) ¢
!
|
!
1
‘ 1
]
| v
i | ! \
\ T
1
1
l
- -
J \
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F IELDWORK
P
RECORD

. Dwelling Interviever -
Sampling Schedule Assignoent Number Code

L":l'.ﬁ I cT ] Lé.A. L } 1

® [t
. .- -
- -—
TARGET ADDRESS. , - .
' N ) e LT . [
f . .
L . -
N .
h ~
.
- - - -
- - L 4
- - - ¢ -
- 3
» -
. -
* .
B
* ®
i - -
¢ - T. -
. *
.
. ’ . - .
. -
- . o
- . _
1]
- - > -
) LY
v .
L]
2 - 1
.
~



How would you describe this ares?

AREA CLASSIFICATION.
Dhiﬂq:ily houses (single family dwelling)

[]Houses (single-multiple dwellings)

G Apartment Blocks
o1ld

RNew
Mixed

Gm.d dwellings (apsrtments and houses) /
DOchct (specify)

Immediate area arcund the TARGET DWELLING-

Dhsic&ixcial (mostly apartments)

|Sm1-rcud¢ncial (homas, somas commercial -
| buildings} '

Coumercial (mostly stores, a few hougcs)i

D Strictly commercial .

D Other (I]_)_ccify)




INTERVIEWER CODE

Search (Indicate initia
lst return,
2nd returm),

Address: Search Begun

d 1

D.y.(n..&, ~Saaibly')

Time:

Faded

>0 >
e x

Total Hours/Minutes .
. ’ ficurs - wminutes

OUTCOME .

——r

# Immediate Iifterviews

Appeinment Cards Left:
with respondent

j0 S—
PR SR

|

with other household
member

# Inaligibles Due cto:
Age:
Too 0Old

Too Young

RACE

LANGUAGE

GENDER

El]BHH HHAEE

OTHER

v

# NO ANSWER

# REFUSALS *

:

OTHER

HiH

Address: Search Ended

H

Total # Households
Approached

—
-

* List reasons for refusals
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ETHNIQITY
How would you describe the ethnicity of this area ’
! Primarily English Spesking Canadians . r ‘
(with some fewv non-English speaking perscns’ ' i
Other Please specify ;
D Below __._J
Ethnic gtoups which predominace
lst
Q % 1
2nd ——
‘ B
jt‘d (S .
T
Coamments ’
Please commmant on any special conditions
or problems in this ares '
‘\0 ) il —————
- : La—.l
AN
" -
r » 4
3 -~
A ) . d
N ' o - ) ‘./" . A




ARFA SUMMARY ~

Piease list the address, intsrview date, gender and subject
Code Number of all completed interviews in this area

~

1
-

r
~

o)
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s
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APPENDIX II1I

SUBJECT SEARCH PROCEDURE

Apartment blocks, row houses, primate homes and all other types of
dwellings were included.

Each search-run consisted of approaches to approximately 50 house-
holds. An example of a street search follows:

Dwelling number l4 on Ruasett Avenue may be the start point. From
that point, the search for a study candidate begins and proceeds
ac;ording to the search protocol. The $kerviewer, having {anquired at
dwelling number 14, proceeds to the dwelling directly to the right
(when facing that dwelling) down the block until the cormer is reached,

around the coruner as i1llustrated:

In the event that no suitable candidate is found after completing
two call backs to that block (one initial search run, plus two retumn
visits at the time of day lolignéd to that area), the interviewer was

iostructed to cross the street, and begin at the house directly across

250



from the original starting point (number 14) proceeding in a similar
manner until a suitable candidate was found. The interviewer abandons
this target and returns for another randoz assignmsent only after ome

inpitial search run plus two call backs have been completed without

success.,

Apartment Blocks

Each search run consisted of approaches to approximately 56
apartment doors. In apartment dwellings, the interviewer began at the
apartment assigned by the sampling schedule and continued around that
floor from right to 1left 1in & <circular w=manner until a suitable
candidate was found. As indicated in the street search protocol, omne
initial wvisit plus' two call backs to that floor were permitted.
Failing this, the interviewer proceedéd to one more floor {nm that
apartment block. This floor is designated to be elther higher or lower
than the original assigment depending upon the results of a coin toss.
In the event that the bottom or tép floor was the 1n1t1§1 assignment,

the next avalilable level was chosen. If one initial search run and two

return visits to this secound assignaent did not yield a subject, the

interviewer returned to the sampling schedule for & new stignnent.
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APPENDIX IV

RADICIMMUNOASSAY METHOD
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APPENDIX 1V
\. -

-

RADIOIMMUNOASSAY METHOD

Preparatiop of Reagents

(1) Treatment of Beads (Crossman B.ﬁ. shot, 0.33 om)

The beads were cadmium coated to ensure a smooth surface (X-pert
Metal Finishing, Burlington). They were then coated with polycarbonate
by immersing the bead; 1o a 5% (wt/vol) solution of polycargonate
dissolved in methyleme chloride. The beads were drained and scattered
ou brown wrapping paper to allow the methyleme chloride to evaporate,
leaving a thin polycarbonat% coating on the beads.

- ] .

(2) Preparation of Antigens

Confluent 150 cnz flasks of Vero cells are inoculated with 1
plaque forming umit (PFU) of HSV-1, or 1 PFU HSV-2, or left uninfected
(noek). The flasks were then incubated for 26 hours at 37°C and
harvested by scraping cells 1into nediun.. The cells are pelleted by
centrifugation, washed 2X with PBS and then reauspénded {n 10 =l

2

PBS/150 = flask; The cell suspeﬁaions were frozen and thawed 2X

and sonicated for 30 seconds prior to use. -

(3) Preparation of Tagged Antibody (1125)
Goat anti-human IgG was purchased from Cappel Laboratories and

labelled with 1125 using the chloramine T wmethod. The reaction



mixture was passed through on a Sephadex G-25 column to separate the
labelléd antibody from the\re-aining free iodine. ‘"Each preparatibn of )
labelled antibddy was titred against a known positive antigen to ensure
an equal amount of reactivity between experinenis. -

-

Conducting the Assay

(1) Sensitizing Beads

Ten ml of the desired antigen (HSV-1, HSV-2 or mock infected cells
(control)) was thawed-and incubated with beads at room temperature for
1 hour. Excess antigen was removed from the beads and 10 ml of 12 BSA
in PBS was added to the beads, after which they were incubated for 1
hour at Toom temperature. The incubation with the BSA solution reduced

the backgrd&nd counts by ﬁreventing non-specific binding of the

~ antibody to the beads.

(2) Incabation with Serum
The ser;-uere diluted 1:50 in 13 BSA 'in PBS, and 0.2 3} of each
serum was placed ifh four . wells of a plexiglass - plate. Two wells -
:eceivi beads uenaiéize& v;th HSV-2, and two 'uells. receive beads
.lensitized with control antigen. The beads and sera were incubated for
16 hours at 4°C.
128 ' ‘ - d

(3) Incubation with I Labelled Goat Qnti-hulan I1gG

After incubation with sera, th;~§;:3:“vcre washed tyelvé times in.

- <
tap water; by lifting them out of the plexiglass wells with a magnetic

holder end dipping them in two bali:: of tap water, six fi-es each.




The washed beads were dropped into wells of a plexiglass plate
containing 0.2 ml of 1125 labelled goat anti-human IgG, and incubated
for 4 hours at room temperature. The washing procedure was then
repeated, as above, and the beads were dropped into 12 x 75 -ﬁ test
Eubes and counted for 1 minute each in the gamaa counter.

By 4initially testing the sera against HSV-2 antifen and control
antigen, the obvious negative sera could be identified and removed from

further analysis. From the rest of the sera, a 0.1 ml sample was set

aside for adsorption with HSV-1l infected cell lysate.

(4) Adsorption .

Confluent flasks of Vé}o cells were infected with HSV-1 virus for
26 hours at 37°C. Wwhen virus cytopathic effect was observed in 90X
of the cells, the cells were scraped into the medium and spun down at
1,000 rpm for 10 minutes. The cell pellet was washed twice with PBS
and then frozen and thawed twice. To each serum gample (0.1 ml) was
added 0.1 @l of cell lysate and 0.8 ml_ of PBS, and this was shaken at

AL overanight. The adsorbed sera were then centrifuged, and the

vaupe?nitants_ve:e collected and tested as described below, . -~

- f/

(5) Testing Adsorbed Sera

Each serum (0.05 ml) was placed in four wells of a ‘;lexiglaas
plate which already conta%ped 0.15 ml of HSV-1l cell lysate, (This
acted as a pecond adsbrption.) Two wells then received beads
sensitized éith HSV-1 antigen and two wells received beads sensitized
with HSV-2 antigen. To establish how much non-specific binding was

occurring, ten random samples of sera were pooled together and tested
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againgt beads sensitized to control antigen. The {ncubations and

»

washing were performed as described above.

Calculations

The counts for the duplicate beads for each serum to HKHSV~-1 and
HSV-2 were first averaged and recorded. The counts for the pooled sera
run agaipst control antigen were averaged and subtracted from the HSV-1
—or HSV-2 counts for each serum. The specific counts for HSV-2 for each

serun was determined by subtracting the HSV-l1 counts for that

particular serum.




APPENDIX V

FIELDWORK OUTCOME
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APPENDIX V

FIELD OUTCOME '

Record of all subject searching outcomes for each was maintained by the
interviewers. The outcomes of these searches are summarized on the
following table: .

- Results of Field Searches*
.- ) All Areas Combined

Numbers of Enumeration Districts 14
Census Tracts . 69
Enumeration Areas 97

Fieldwork Outcomes

: )
HouEeholds\wbproaches 13,940
Inte—views 957
Refusals 263

Ineligible Because

Too 01d 2,459
Too Young . 2,197
Race *921
Language 665
Gender 136
Other Qutcomes 153
Not at hoae 6,199 )
-

*One fieldwork record was incomplete, resulting in missing information.




Interviewers Area Description:

IZEC of Area:
eslidential
(homes omly, no commercial

establighments)

Seai Residential
(homes, some commercial”
establishments)

Primar€ly Commercial
(Aread with some homes)

Type of Dwellings

Primarily Single Family Houses

Houses containing multiple households
0ld and New Apartment buildings, 1
unit housing including rooming
houses

Ethnicity of Area

Primarily English-Speaking 9
Canadian + Ethnic
Italian

Portuguese, Oriental, Indian, African

259

Percent

51.6

45.3

100.0
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Socioeconomic Distribution of Households

"

I
- -

Approached, Refusals for Interviev,

and Interviews Obtained

2690

-
Soclionomic Rouseholds Refusals Interviews
Ares® Approached of Interview Obtained
v -
Number r 4.1 ] Number 1 Number 2
Im 5130 - 41 -86 98 41'88 . 326 38.17
Middle 4160 33.95 87 37.17 296 34.66
Migh 2965  24.19 49 20.95 232 27.17
Total 12255 234 -854
»

%* Baged upon the socioeconomic designation of the Census Atea .,

*® Column Percent

£ -

Note: SES Data unavailable fof 1414 househoids, 24 refusals, 83 B

interviews.

’
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APPENDIX VI

STATISTICAL TABLES

-’
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APPENDIX Vi

[ 4
Table ‘
A Correlation Mavrix, Continuous Variables: -MEA
B Correlation Matrix, Continuous Variab,és: WOMEN
C ’ Correlllxop hatrix, Codud Variables LUsed in the
_Logistic Analysxl " MEN
b Correlati1dn anrlx; Cooed Variables Usec 1o the
Logistic Analysis: WOMEN
* N .
1 4 Percenitagec Distrabution of Vi(};sleu among HSV-2
N Seropositive, Seronegative Participants and
Participants without Serologic Information: MEN
- - 5 L N V , -
¥ Percentage Distgipution of Variables among HSW-2
Seroponxt:ve,~§£r&negc:ka Participants -
Plrtxcxpantl vithout Serologic laformatio EN
G Percentage Distributiod ob'V:rxtb{et between HSV-2
Seropositive and Seronegatrve_Pnr?&cxp;n{s MEN
. ’ .
H Percentage Distribution of Variables betweeo H6V-2
/// Serqpositxve #n0 Seronegative Participents: WOMEN
1 Percentage Distribution Tadles for Paruxcxpant-
’ with Complete Imformation for all Vcrxno}en

MEN e
J 4 Pe}ceatage D:i;rxbuixon Tables-for Particxp-n:l o
vith Complete Informdtion for all Variadles: .

K Comparison of Odthlacios. Bas}ic Model ang-Siogle
Entry Model: MEN ' .

L Logistic Regression Results, Basic Model: ., °
Primary Varisdbles: MER 4

GO Comparison of Oads latxoc, Basie Model and Single .~

tncty Model: WOMEN

Y

n Comparison of Adjusted Odds Ratios: !
Basic Model including Years of Education aod
Single Kntry Models: WOMEN

. Y



oy,

U

Logistic Regressiocc Results, Bagic Model:

Primary Variables: WOMEN

Comparison of Adjusted Odds Ratios:
Original Full Model, Type of Education,
Years of Education: MEN

Comparison of Adjusted Cdds Ratios:
Original Full Model, Household Annpual
Income, Years of Education: MEN

Comparison of Adjusted Odds Ratios:
Original Full Model, Type of Dwelling,
Residence Status: MEN

TTe ’

Comparison of Adjusted Odds Ratios:
Original Full Model, Type of Education,
Years of Education: WOMEN

Comparison of Adjusted Odds Ratios:
Original Full Model, Household Annual
Income, Years of Educationm: MWOMEN

Comparison of Adjusted Odda Ratrios:
Original Full Model, Type ¢f Dwelling,
Residence Status: WOMEN
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CORRELATION MATRICES

Lésend:
d Pearson Correlation Coefficient

e P value

L3 2] o

Please note N
The sign of the coefflcients between dummy variables may differ
from those for ;he Eontinuous An soie cases, because the dumey
vgriables uete.codéd 0, 1 with 1 often representing the levgl of the
variable “associ;ted" with the outcome. For éxanple. the coefficient
for number of sexual partners with age at first intercourse, because
of an inverse relationship, would indicate & negative coefficient 1n

their original form and a positive coefficient for the dumsay variables

(e.g. 1 - many partners, 0 = few; 1 = early intercourse, 0 = late).

L}




TARLE A
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Tadie A continuved
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Table A continuedt

Total Mumder of

No. d%-\-lm

o, of Serual Sexual Partoers in Tear Preceding
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TAMLE C
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TARLE C continued
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TAMLL O
VOUEDI: ODummy Variables
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Table G

Percentage Distribution of Variables between HSV-2
Seropcsitive and Seronegative Participants

MEN
(n=320>
HSV-2 Antibedy
Positive Negative
(n = 42)* (n = 279)*

\\\Vsiigpke Number Percent®* Number Percent

- Demographic Factors
Descriptive

Age ar Interview
< 38 16 39.02 102 36.56
39-43 15 36.59 85 30.47
> bl 10 24 .39 92 32.97

Birthplace

Canada 21 51.22 157 56 .27
Other 20  48.78 122 43.7%

Paternal Birthplace
Canada 18 45.00 117 42 .24

Other 22 $5.00 . 160 57.76

Numbers mey vary throughout the tabdle because of missing
information for some of the variables.

N

*s Indicates column percentages.




Table G continued

Variable

Demographic Factors -
Descriptive continued
First language as
a Child
English

French

2ther

Marital Status
Previously Married
Never married,
Married, Common lLaw
>
Number of Marriages
Noze

1

2

Age at First Marriage

A

24

v

25

Age Marriage Ended

< 29

~ 30

Positive

(o = 410
Number Percent
28 68.29
i 2.44%
12 29.27
7 17.07
10 24.39
24 58.54
10 24 .39
21 51.22
10 24 .39
13 44 .83
16 55.17
4 '40.00
6 60.00

HSV-2 Antibody
Negative
{n = 279)

Number

200

10

68

43
41

195

41

187

51

108

128

10

57

Percent

71.94
3.60

24.46

15.41
14,70

69.89

14.70
67.03

18,27

2S¢C
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Table G continued

Variable

Socioceconocaic
Highest Grade of School

12

- 13
Further Education or

Training

Yes

No

Type of Further Educa-
- tion or Training

No Further Education
or Training

Non-University Educa-
tion or Training
Post Primary -

Non-University Educa-
tion Post Secondary

University

-/

Total Number of Years
of Education

11

A

12-15

16-18

v

19

Positive
(o = 41
Number Percent
27 65.85
14 34.15
31 75.61
10 24 .39
10 24.39
3 }.32
9 21.95
.”\\N/
19 46 . 34
11° 27.50
11 27.50
13 32.50-
S 12.50

HSV-2 Antibody

Negative

(an = 279
Number Percent
170 61.15
108 38.85
202 72.66
76 27.34

78

14

63

124

79

63

72

27

22.

L4,

28.

22.

26.

22.

.96

.02

58

44

62

83

09

46

291



Table_G continued

HSV-2 Antidody

Positive
(n = 41)
Variable Number Percent
Socloeconpmic continued
Household Annual Incoae
$16,999 9 24 .32
$17,000-29,999 13 35.14
N
$30,000-39,999 10 27.03
840,000 5 13.51
.
Occupation
Unemploved 4 10.00
Blue Collar 10 25.00
white Collar 4 10.00
Professional 6 15.00
Admi{nistrative
Professional 16 40.00
Res {dence i
Residence Status
Rent ) 22 53.66
Owm 19 46, 34
Duration of Residence
10 years 37' 90. 24

- 11 years 4 9.76

Negative

(a = 279)
Number Percent
57 20.9¢6
87 31.99
59 21.69
69 25.37
19 8.09
72 30.64
36 16.60
32 13.62
73 ¢ 31.06
74 26 .52
205 73.48
213 ‘76.3h
66 23.66
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Table G continued

VYariable

Residence continued

Duration {o Toromto

(8

~

. Type of Dwelling

10 vears

1l vears

Single Fani‘y House

Multiple Family House

Apartment Building

Household Crowding
Ratio of Rooms/Per

in Current Household

Ratio of Rooms/Persons
ina Childhood Household

<

|+

3.5

3.

6

Pogitive

(p = &1)
Number Percent
14 34.15
27 65.85
13 33.33
14 35.90
12 30.77
22 53.66
19 46. 34
19 46 .34
22 53.66

HSV -

-
&~

Antibody
Negative
(n = 279
Number Percent
62 22.22
217 77.78
134 49.63
108 40.00 -
28 10.37
131 46.95
148 53.05
153 54 .84
126 45.16
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Table G continued

Variable ¥

Contraception
Ever Used Contraception
{(Condom}

Yes

NO

Years of Condom Use
None
1-5
6-9
10
Consistency of Condom
Uge. *
-
- Never
Occasionally
Consistently
Sexual Factors
Circumcised

Yes

No

Positive

(n = 41)
Number Perceat

'y

j? 75.61
10 24,39
10 24 .39
7 17.07
4 9.76
20 48.78
10 24 .39
e20 48.78
11 26 .83
22 55.00
18 45.00

HSV-2 Antibody

Negative

(n = 279)
Number Percent
199 72.36
76 27 .64
78 28.26
45 16. 30
23 8.33
130 47.10
77 2821
119 43.58
77 28.21
115 41.67
161 58.133
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Table G continued
HSV-2 Antibody

Positive Negative
) (n = 41) -(n = 279)
Variabdle Number Percent Number Percent -
Health and Illnesses continued i

Illnesses
Murps

Yes 23 57.50 A 67.80

No 17 42.50 85 32.20
Chicken Pox

Yes 22 56.41 158 59.85

No 17 43.59 106 40.15
Whooping Cough

Yes 14 " 35.90 60 22.39

No 25 64.18 208 77.61

k B

Scarlet Fever

Yes 3 7.32 30 11.07

No 38 92.68 241 88.93
Infectious mononucleosis

Yes 4 10.00 10 ) 3.58

No 36 30.00 269 96.42



Tabdble Q‘continued

Positive
(n = &1
Yariabdble Number Percent
Sexua) Factors continued
Nunber of Sexual
Partners 1o the Year
Preceding the
Interview
<01 18 51.43
2 S 14.29
3.4 R 8.57
> 5 9 25.71
Number of Sexual ' o
Partners in Teenage
Years
<1 9 22.§0
2 6 15.00
3,4 7 17.50
S 18 45.00
Number of Sexual
Partoners during
Twenties
< 1 4 10.00
2,3 ’ 6 15.00
" " .
4-10 14 . 35.00
11 le 40.00
— Py

HSV-2 Antibody

Negative

(n = 279)
Number Percent
194 73.48
26 9.85
22 8.33
22 8.33
125 46.30
27 10.00
63 23.33
55 20.37
76 ¢ 29.12
54 20.69
72 27.59
59 22.61
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Table G continued
HSV-2 Antibody

Pogitive Negative
(n = 41) (o = 279)
Variable Number Percent Number Pertent
Sexual Factors continued
Number of Sexual
Partners during
Thirties
< 1 12 30.77 129 49,24
2,3 5 12.82 47 17.94
4,5 4 10.26 26 9.92
-6 " 18 46.15 60 22.90

Number of Sexual
Partners in Forties

< 1 8 38.10 98 67.12

2.3 S 23.81 21 14.38
) 2 9.52 g 6.16 \\
> 6 6 28.57 18 12.33

Sexusl Intercourse
Preceded or Occurred .
without Marriage
Yes 37 94.90 240 . 88.90

No 2 5.10 30 11.10 .



Table G continued -

N HSV-2 Antibody
Positive Negative
(o = &41) (n = 279)
Variabdle Number Percent Number Percent

t

Sexual Factors continued
Sexual Preference

Heterosexual 383 . 92.68 273 99 .64
L ]

Bisexual 1 2.44 0 0.00

Homosexual 2 4 .88 1 . 0.36

Health Factors and Jllnesses *
Hernia Operation
Yes 3 7.32 34 12.23°

. ~No 38 92.68 244 87.77

IS

Ever had Cancer

Yes _ 0 0.00 1 0.36

No 41 100.00 278 99.64

Illnesses

Ever had Tubercuiosis

Yes . 0 0.00 4 1.45
N No 41 100. 00. 271 98.55
Hea;les
Yes T %  78.95 205 78.24
. No - ' '~ 8 21.05 . 57 21.76
. .~ - .
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Table G continued

Variable ' Number

Health and Illnesses continued
Illnesses

Mumps
Yes
No
Chicken Pox
Yes
No

Whooping Cough
Yes

No

Scarlet Fever
Yes

No

Infectious mononucleosis
Yes

No

-

HSV-2 Antibody

Positive
(n = 41)

23

17

22

17

14

25

Percent

57.50

42.50

56.41

43.59

" 35.90

64.19

7.32

92.68

10.00

90.00

Negative
(n = 279)

Number

179

8S

158

106

0

208

241

10

269

Percent

67.80

32.20

59.85

40.15

22.39

77.61

11.07

88.93

3.58

96.42
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Table G continued
HSV-2 Antibody

Positive Negative
(n = 41) (n = 279)
Variable Number Percent Nymber Percent
Health and Illnesses continued -
Illnesses
Viral Meningitis
Yes 2 4.88 3 1.08
No 39 95.12 275 98.92
Shingles
Yes 3 7.32 10 3.58
No 38 92.68 269 96 .42
Pneumonia
Yes : 7 17.07 69 25.09
No 34 82.93 206 74 .91
Other Viral Illnéss
Yes - 2 - 4.88 10 3.61
No y 39 95.12 267 96.39
Liver Disease b&
(including hepatitis)
Yes 10 24.39 22 7.91
No 31 75.61 256 92.09



Table G continued
HSV-2 Antibody

Positive Negative
(n = 41) (n = 279)
Variable Number Percent Number Percent
Health and lllnesses continued \\\
Illnesses
Colds and Influenza
Number of Colds
or Flu Each Year:
Current
< 1 22 53.66 150 53.76
-2 19 46. 34 129 46 .24
Number of Colds
or Flu Each Year:
Teens
< 1 28 68.29 170 60.93
L2 ‘ 13 31.71 10%-  39.07
, »
Colds and® Influenza .-
Number of Colds
or Flu Each Year:
Twenties
< 1 26 63.41 : 159 56.99
> 2. 15 36.59 120 43.01
Symptoms of Infection
Sore Throat *
J
Yes . 38 92.68 263 94 .27
No -3 7.32 16 5.73
(4
-
o

-l
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Tgble G continued
" HSV-2 Antibody

Positive Negative
(o = 41} (o = 279)
~Fatiable Number Percent Number Percent
Health and Illnesses continued
Symptoms of Inféction
Swollen Glands -
Yes 2r 51.22 159 56.99
No 20 48.78 120 33.01
Mouth Sores ¢
Yes 21 51.22° 150 53.76
No 20 48.78 129 26,24
Cold Sores
Yes 23 56 .10 149 53,60
No ~ 18 43,90 329 46.40
. "
Frequency of Cold ,
Scres in a Lifetlime 2
Note 18 43.90 129 45,57
1,2 13 31.71 52 18.77
>3 10 - 26.%% 96 34.66
. -
Genital Blisgters
Yes 8 19.51 - 28 .10.04
. . . Fom——
No . 33 80.49 251 89.96



Table G coutinued

v HSV-2
Positive
{n = 41)
Vari{able Number Percent
Health and Illnesses continued
Symptoas of Infection
Genital Sores
Yes NS 12.20
No 36 §7.80
Other Genital Problems
Yes 1 2.44
No 40 97.56
Total Number of
Genital Problgns
< 1 33 80.50
-2 8 19.50
Lifestyle and General Factors
Ever Seoked Cigarettes
« Yes 36 87.80
_No .5 12.20
Ever taken Vitamine as
an Adult
Yes - 28 68.29
.No 13 31.71
~

Antibodyv
Negative

(n = 279
Number Percent
8 2.87
27 97.13
28 1C.04
251 89.96

%
256 91.80
23 8.20
209 75.18
69 . 24 .82
180 64 .98
97 35.02

()]

O
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Table G continued
HSV-2 Antibodyv

< Positive Negative
{n = 419 (n = 279°
Vari{able Number Percent Number Percent

Lifestvle and General Factors contiaued
Received Blood
Transfusion

Yes 6 15.38 30 11.

[
[

No 33 84.62 240 B8.89

Ever Donated Blood
Yes 25 60.98 164 58.99

No 16 39.02 114 41.01

Ever Participated in a
Previous Survey

Yes 20 48 .78 120 43.48

No 21 51.22 155 56.52




Table H
Percentage Distribution of Variables between HSV-2
Seropositive and Seronegative Participants
WOMEN
(o=428)
BSV-2 Antibody
Positive Negative
(o = 75)% (o = 353)¢
Variable Number Percent®®t Number Percent
Denographic’?actora .
Descriptive
Age at Interview
< 38 23 30.67 107 30.31:
39-44 31 41.33 131 37.11
> 45 21 28:00 115 32.58
Birthplace
Canada 52 69.33 200 56.66
Other 23 30.67 153 43,34 .
Paternal Birthplace
Canada ‘ 37 52.11 142 40.34

Other 34 47.89 210 59.66

* Numberf wmay vary throughtout the table betause of missing
informat for some of the variables.

*® Indicates column percentages.



Tadble H continued

Variable

Descriptive continued
First lLanguage as
a Chiid
Englishk

French

Other

Marital Status
Previously Married
Never ™Married

Qarried, Common Law

Number of marriages
None
1

2

Age First Martiage
21

22

Age Marriage Ended
< 29

> 30

HSV-2 Antibody

Positive Negative
(n = 75)* (o = 353)=
Number Percect®™® Number Percent

27

43

48

22

41

19

66.67 250 70.81
10.67 11 .12
22.66 92 26.07
36.00 67 18.98
6.67 22 6.23
57.33 264 74.79
6.67 22 6.23
64 .00 287 81.30
29.33 44 12.47
59.42 - 153 46.50
40.58 176 53.50
17.39 11 16.92

82.61 54 83,08
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Table H continued

Variable

Reproductive Factors
Age at Menarche

12

~ 13

Menopause Status
Still Menstruating

Ceased Menstruating

Ever Pregnant
Yes
No
Total Number of
Pregnancies
None
1, 2

3

Number of Live Births

Nooe

v
L4

HSV-2 Antibodyv

Positive Negative
(n = 75)¢ (n = 353)%
Number Percent®® Number Percent

33

40

S0

24

63

12

12

24

39

16

45

45

54

67.

32

16.

16.

32

52.

25

71.

,21 140 39.66
.79 2:3 60. 34
57 287 81.30
.43 66 18.70
.00 308 87.50
00 44 12.50
00 45 12.75
.00 133 37.68
00 175 49,57
17 14 4.55
.40 48 15.58

43 246 79.87
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Table H continued

Variable

Sociceconomic
Highest Grade of School

s

12

Further Education or
Training

Yes

No

Type of Further Educa-
tion or Training

No Further Education

Non-University Educa-

tion or Traianing
Post Primary

Non-University Educa-

tion or Training
Post Secondary

University
Total Number of Years
of Education
P <9
10-12
13-15

> 16

Pogsitive
(o = 75)*

Number

28§

19

16

23
23
10

19

Percent®**

62.

37.

49.

50.

50.

25.

21

30.
30.
13.

25.

HSV-2 Antibody

67

33

33

67

67

.67

33

.33

67
67
33

33

Negative
(n = 353)«
Number Percent

146 41. 36
207 58.64
223 63.17
130 36.83
131 37.11

8 2.27
122 34,56
92 26.06
62 17.66
89 25.36
87 24.79
133 32.19
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Table H continued
HSV-2 Antibody

Positiwve Negative
(g = 75)* (m = 353)=
Variable Number Percent®™ Number Percent
Socioceconomic countinued
Household Apnnual Income
~ $8,999 27 38.03 38 11.08
$9,000-24,999 29 40.85 149 43,44
$25,000-34,999 6 8.45 74 21.57
~ $35,000 S 12.68 82 23.91
Occupation
Unemployed , 34 45.33 135 35.71
®iue Collar 16 21.33 66 19.41
White Collar g 12.00 41 12.06
Professional 7 9.33 56 16.47
Administrative
Professiounal 9 12.00 42 12.35
Residence
Residence Status
Rent 46 61.33 87 24.65
Own 29 38.67 266 75.35
's (
Duration of Residence
< 10 Years 54 22.00 227 64.31

11 Years 21 28.00 126 35.69

| v



Table H cootinued

¥ 4

Variable

Residence continued
Duration in Toreomto

10 Years

A 11 Years

Type of Dwelling
Single Family House
Multipie Familv House
Apartment Bullding
Household Crowding

Ratio of Rooms/Persouns
in Current Household

Ratio of Rooms/Persons
in Childhood Household

- 3.5
3.6
Contraception .
Ever Used
Contraception

Yes

No

HSV-2 Antibody

Positive Negative
(n = 75)* (n ™ 353)=
Number Percent®*®* Number Percent
12 16.00 67 18.98
63 84.00 286 81.02
15 20.27 178 51.75
35 47.30 118 34.30
24 32.43 48 13.95
51 68.00 168 47 .59
24 32.00 © 185 52.41
42 56.00 197 55.81
33 . 84.00 156 44,19
57 76 .00 276 79.17
18 24.00 72 - 20.69
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Table K contipnued

Variable

Contraception continued
Years of Condoa Use

4

Conéiétency of Condom Use

Never
Occas

Consi

Years of Diaphragm Use

7

Years of

v

Noune
1-5
6-9

10

ionally

stently

None
1-5
6-9

10

IUD Use
Noﬁ?
1-5
6-9

10

HSV-2 Antibody
Positive Negative
(n = 75)« {(a = 353)¢
Number Percent®*® Number Percent

42 56 .00 170 49.28
18 24.00 73 21.16
7 9.33 29 8.41
8 10.67 73 21.16
&1 54,67 170 49.28
22 29.33 103 29.86
12 | 16.00 72 20.86
59 78.67 246 70.69
12 7 16.00 50 14.37
2 2.67 .20 5.75
2 2.67 32 9.20
60 80.0 277 79.8
11 4.7 4 13.3
2 2.7 17 5.2



.

Table H continued

Variable

Contraception continued
Years of Oral
Contraceptive Use
Noue
1-5
. 6-9

~ 10

<

_Sexual Factars

Ever had Sexual
Intercourse

»

Yes
iNo
Age at First
Intercourae .
v
<. 17
18~19

20-22

HSV-2 Antibody
Positive Negative
(n = 75)¢ (n = 353)*
Number Percent®* Number Percent

28 37.33 135 38.79
21 28.00 . 115 33.05
7 9.33 57 16.38
19 ° 25.33 .41 11.78°
75 100.00 .- 348 98. 58
0 0.00 5 1.42
24 © 32.43 72 . 20.81
27, 36.49-° 78 v 22.54
L1l 14,86 105~ 30.35
12 16, 22 91 " 26.3
-t ./: - .‘ - - . .~
- o

"g



Table H continued

Variable

Sexual Factors continued
Total Number of Sexual -
Partners in a Lifetime

!
2-3
46

> 7

Number of Sexual
Partners ' in the

\ /f') Year Preceding the
"Y: " Interview

0

1

&
.2

> 3

Number of Sexual
Partners in Teenage
Years

|V
(=}

Positive
(n = 75)=

Number

16

16

15

23

12

52

26

25

15

Percent**

22.
22.
21.

32.

16.

70.

35

33

10

20

HSV-2 Antibody

B6

43

86

22
27
.46

.05

14
.78
.81

.27

Negative
(n = 353)=

Number Fercent
161 48.06
65 19.40°
47 14.03
62 18.51
24 7:00
288 | 83.97
20 5.83
11 3.21
198 57.23.
" 108 31.21
26 7.51
14 4.05

313



Table H continued

Variable

Sexual Factors continued
Number of Sexual
Partoners in

Twenties
< 1pa
2 .
3
> 4

Number of Sexual
Partners ino Thirties

Number of Sexual .
Partners in Forties

HSV-2 Antibody

Positive Negative
(o = 79)* . ‘(o = 353)¢
Number Percent®t Number Percent

12

17

45

10

11

35

50.67 3 243 70.23
16.00 37 10.69
10.67 28 8.09
22.67 18 10.98
61.64 258 75.22
13.70 30 8.75
9.59 27 7.87
15.07 28 8.16
83.33 176 82.24

7.14 20 9.35
4.76 10 4.67

%.76 8 3.74
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Table H cootinued

Variable

Sexual Factors continued
Sexual Intercourse
Preceded or Occurred
without Marriage
Yes

No

Unmarried Pregnancy
Yes

No

Sexual Preference
Heterosexual
Bisexual
Hbuoeexual
Health Pactors and Illpnesses
Hysterectomy
Yes

No

Ever Had Cancer
Yes

No

HSV-2 Antibody
Positive Negative
(n = 7% (n = 353)*
Numder Percenot** Number Percent

48 65.80 180 52.00

34,20 166 48.00

G

8 12.90 32 10.40
54 87.10 275 89.60
7% 98.67 346 100.00
0 0.00 0 0.00
1 1.33 0 0.00
19 25.33 39 11.05
56 74.67 314 88.95
7 9.33 10 2.83
68 90.67 343 97.17
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Table H continued

Variable

Health and Illnesses continued

Cancer Site
Breast

Cervix

Uterus .

Skin

Endocrine

s

Ilimoesses

Ever had Tuberculosis

Yes

Yo

™~
Meastles
Yes

No

Mumps
Yes

No

Chicken Pox

Yeés

Positive

(a = 75)=

Number Pergent*®

o O

72

63

43

28

17

0.00
85.

14,

87.

12.

60.

39.

76.

23,

71

29

.00 -

.70

97.

50

50

56

44

71

29

HSV-2 Antibody

Negative

(n = 353)*

Number Percent
3 30.00

1 10.00

—ull oy,

3 30.00

2 20.00

1 10.00

13 3.70
338 96.30
288 87.01
“ 43 12.99
207 60.70
‘134 39.30 -
231 70.64
96 29.36

~

S -



Table H continued

Variabdble

Health and Illnesses continued

Illnesses
- Whooping Cough

Yes

No

Scarlet Fever
Yes

No

Infectious Mononucleosis

Yes

- o

Viral Meningitis
Yes

No

Shingles
Yes

No

Pneumonia

“Nes

HSV-2 Antibody

Positive Negative
(o = 75« (n = 353)¢
Number Percent®* Number Percent
25 34.72 100 29.85
47 65.28 235 70.15
12 16.22 36 10.34
62 83.78 312 89.66
10 13.51 23 6.53
64 86.49 329 93.47
2 2.67 k} 0.87
73 97.33 349 99.13
3 4.05 16 4.53
71 95,95 337 95.47
26 34.67 81 23.08
49 65.33 270 76.92

9

—a
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Table H continued

HSV-2 Antibody

Positive Negative
(p = 79)= (n = 353)«
Variabdble Number Percent®* Number Percent
Health and Illnesses continued
Illnesses
Other Viral Illness
—
Yes LA 5.33 6 1.73
No 71 94.67 341 98.27
Liver Disease .
(Including Hepatitis) N
Yes 11 14.6&67 32 9.07
No 64 85.33 321 90.93
Colds and Influenza
Number of Colds
or Flu Each Year:
Current
1 42 56.00 214 60.62
~ 2 - 33 44 .00 139 39,38
Number of Colds
or Flu Each Year:
Teens ‘
! 517 68.00 203 57.51
. 2 24 32.00 150 42.49
Number of Colds
or Flu Each Year: <
Twenties s
1 ) 4l 58.67 185 52.41
)
> 2 31 41.33 168 47.59 -




Table H continued

Yariable

Healith and Iilnesses continued

Symptoms of Infection
Sore Throat

Yes

No

Swollen Glands
Yes

No

Mouth Sores

Yes

No

Cold Sores
Yes
No
Frequency of Cold
Sores in a Lifetime

None

HSV -

Positive
(n = 75)»

Number

45

29

33

42

39

12

27

Percent®*

98.67

1.33

60.81

39.19

44.00

56.00

52.00

48.00

48 .00

16.00

36.00

Antidody
Negative
(p = 353)e
Number Percent
344 §7.45
9 2.55
207 58.64
146 41. 36
177 50.14
176 49 .86
180 50.99
173 49.01
173 49.01
66 18.70
114 32.29

(M
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Table H continued
HSV-2 Antibdody

Positive Negative
(n = 75)= (n = 353)+
\\\ Variable ‘ Numaber Percent®® Number Percent
Health and Iilnesses continued
Symptoms of Infection
Genital Blisters -
Yes 10 13.33 25 7.08
No 65 86.67 328 92.92
Genital So;es
Yes 3 4,007 11 3.12
No 72 96.00 342 96.88
Other Genital Problems
Yes 12 %.00 59 16,71
No 63 84.00 294 '83.29
. Total Number of Genital
Problems
1 15 20.30 47 13.50
C2 59 79.70 301 86.50
Lifestyle and General Factors
Ever Smoked Cigarettes
Yes 54 72.00 237 67.14
No 21 28.00 116 32.86



Table H continued
HSV-2 Antibody

Positive Negative
(o = 75)* (n = 353)=
Variabdle Number Percent®* Number Percent

Lifestyle and Geﬁeral Factors continued
Ever Taken Vitamins
ag an Adult
Yes ’ 39 52.00 217 61.47
No 36 48.00 136 38.58
Received Blood
Transfusion

Yes 30 40.54 84 24.28

No 44 58.46 262 75.72

Ever Domated Blood
Yes 21 28.00 143 40.74"
No 54 72.00 208 59.26
Ever Partilipated in
a Previous Survey
Yes 31 41.33 173 49 .43

No 44 58.67 177 50.57
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Table I
ercentage Distribution Tables for Particlpants
ith Complete Information for all Variablee
MEN
Variable , HSV-2 Antibody )
Positive Negative
Number Percent Number Percent

ad) Variables Maintained 1o the logistic ™Models

Age at Interview

s 38 11 33.33 9¢ 36.14
39-44 13 39.39 87 34.94
245 9 27.27 72 28.92

Total Number of
Sexual Partners
in a8 Lifetime

S 8 26.24 ‘ 126 50.60
10 25 75.76 123 49.40
Age at First Intercourse
<17 23 65.70 114 - 45.78
- 18 i 10 30.30 135 54.22
Years of Condom Use
= 9 15 45.45 131 52.61
10 18 54.55 118 47.39

Total Number of Years
of Education
15 16 48 .48 128 51.41

> 16 17 51.52 121 48.59




Table I continued

Variable HSV-2 Antibody
Positive Negative
Number Percent Number Fercent

Residence Status

Rent 17 51.52 66 26.51

Cwn 16 48.48 183 73.49
Marital Status

Unmarried 19 57.58 89 35.74
Harriéd 14 42.42 160 64.26
_Duration of Residence

<10 29 87.88 192 77.11

21 2 4 12.12 57 22.89
Duration in Toromto

<10 10 30.30 57 22.89

211 23 69.70 192 77.11
Household Crowding
Ratio of Rooms/
Perscns in Current
Household

‘
4.5 16 48 . 48 116 < 46.59
24.5 17 51.52 133 53.41



Tablé 1 continued

Variable HSY¥-2 Ant{bdbody

Positive Negative
Number Percent Number Percent

b Additional Variables
Tvpe of Education
None & Non-~University ~ 17 51.52 134 53.82

Uaniversity 16 48.48 115 46.18

Household Annual Income

> $29,999 17 54 .84 125 - 51.23
> $30,000 14 «45.16 119 48.77
Type of Dwelling
Apartzent 9 28.13 26 10.70
House ’ 23 71.88 217 89. 30
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Table J
Percentage Distribution Tables for Participants
with Complete Information for all Variables
WOMEN
Variable HSV-2 Antibody
Positive Negative ~
Number Percent Number Percent

a) Variables Maintained in the logistic Models

Age at Interview

=~ 38 20 28.99 . 19 29.94
39-44 30 43,48 121 37.35
245 19 27 .54 106 32.72

Total Number of
Sexual Partners
in & Lifetime
S | 15 21.74 157 48 .46
22 54 78.26 167 51.54
Age at First Intercourse
<19 49 71.01 . 142 43.83
> 20 20 28.99 182 56.17

-—

Years of Condom Use

< 9 63 91.30 254 78.40
>-10 6 8.70 70 21.60
Years of Oral
Coutraceptive Use .
< 9 51 73.91 258 87.96

>10 18 26.09 ©39 12.04 :




c

Tadle J continued

Variable HSV~-2 Antibody
N\ Positive Negative
Number Percent Numaber Percent
Total Number of
Years of Edugation
S 12 42 60.87 138 42.59
13 27 39.13 186 57.41
Residence Status
Rent 42 50.87 75 23.15
Owm 27 39.13 249 7?.85
Marital Status
Uonmarried 33 47.83 88 27 .16
Married 36 ©52.17 236 72.84
Duration of Residence
= 10 iy 50 72.46 203 62.65
211 19 27.54 121 37.35
Duratien in Toronto
=10 10 14 .49 62 19.14
11 59 85.51 262 80.86
Household Crowding
Ratio of Rooms/
Persons in Current
Household
< 4.5 48 69.57 154 47.53
> 4.6 21 30.43 170 52.47
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Table J continued

Variable HSV-2 Antibody
Positive Negative
Number Percent Number Bercent

-

~

Hysterectomy Status

Yes 19 27.54 36 11.11
No 50 72.46 288 88.89
Received Blood
Iransfusion
Yes 28 40.58 82 25.31
No ' 41 59.42 242 . 74.689
Birthplace
Canada 48 69.57 188 58.02
Other 21 30.43 136 41.98

b) Additional Variables

Type of Education
or Training

Nome & Non-University 55 79.71 237 43.15
University 14 20.29 87 26.85
Household Annual Income
- $24,999 52 ‘ 78.79 174 54 .04
> 325.000 14 21.21 148 45.96
Type of Dwelling
Apartment 22 31.88 41 12.69

House 47 68.12 282 87.31
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"

Origioal Full Model,

TABLE P

Comparison of Adjusted Odds Ratios
Type of Education, Years of Education

(n=282)

Type of Education
Substituted for

Both Type of
Education and

Variablel Original Years of Education Years of Education
Total Number of
Sexual Partners
in a Lifetime
> 10 2.09 1.75 2.10
Age at First
Intercourse =
< 17 2.24 2.37 2.26
Years of Condom
Use
9 0.76 0.83 1.31
Tot4l Years of
Education
< 15 0.58 - 0.61
Regsidence Status -
Rent 2.320 T~ 2. 34 2.33
L .
Marital Status e -
Unmarried 1.61 1.56 1.62
Dursation of Residence
<10 1,11 1.10 1.09
Duration ia Toromto
i < 10 1.33 1.58 1.31
Heousehold Crowding
4.5 Rooms/Person 0.99 0.89 0.99
Type of Educatiéa\_
Non-University - 0.%3 0.92

1 Age at interview included
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TABLE Q

Comparison of Adjusted 0Odds Ratios

Original Full Model, Household Annual Income, Years of Education
MEN
(n=275%)
Household Annual Income Both Household
Substituted for Annual Income &
Variablel Original Years of Education Years of Education
Total Number of
Sexual Partners
in a Lifetime ~
> 10 2.25 1.87 2.34
Age at First
Intercourse
<17 2.07 1.98 2.11
Years of Condom
Use
-9 2.77 0.78 0.74
Total Years of
Education o
< 15 0.55 - 0.48
Residence Status
Rent 1.93 1.78 1.80
Marital Status
Unmarried 1.63 1.54 1.56
Duration of Resaidence
- 10 1.36 1.49 1.43
Duration in Toromto
< 10 1.37 1.52 1.43
Household Crowding .
< 4.5 Rooms/FPerson 1.07 0.87 1.03
Household Annual .
Income
5_329,999 - 1.25 1.50

Age at lnterviq( included
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TABLE R
Comparison of Adjusted Odds Ratios
Original Full Model, Type of Dwelling, Residence Status '
MEN
(u=275)
Type of Dwelling Both Type of
Substituted for Dwelling &
Variablel Original Years of Education Years of Education
Total Number of
Sexual Partners
in a Lifetime
> 10 2.07 1.99 2.04
Age at First
Intercourse
< 17 2.81 2.20 2.12
Years of Condom .-
Use
< 9 . 0.83 0.86 0.83
, Total Years of
Education ‘
< 15 0.55 0.63 0.56
Residence Status .
Rent 2:17 - 1.86
Marital Status
Unmarried 1.55 : 1.62 1.48
Duration of Residence
< 10 “1.18 1.27 1.09
/
Duration in Toromto
< 10 1.35 1.47 . 1.44
Household Crowding ;
< 4.5 Rooms/Person 1.11 * 0.94 0.91
Type of Dwelling ) .
Apartment - 2.38 o 1.80

¢ /
1 Age at interview i{ncluded —
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TABLE S
Comparison of Adjusted Odds Ratios
Original Full Model, Type of Education, Years of Education

WOMEN
(o=393)
Type of Education Both Type of
Subgtituted for Education &nd
Variablel Original Years of Fducation Years of Education

Total Number of
_Sexusl Partpers
in & Lifetime
> 2 2.56% 2.41¢ 2.409¢

Age at First
Int€rcourse

<19 1.80 2.06% 1.83
Years of Condom ’
Use
19 2.40 2.5 2.38

Years of Oral Con-
traceptive Use

110 3,440 3,292 3,448
Total Years of )
Education .
<12 1.68 - 1.88
Residence Status
Rent 3.38%x 3.42%r 3.49%s
Marital Status
Unmarried 0.99 0.97 1.02
Duration of Residence ‘
<10 1.26 1.19 . 1.24
Duration in Toronto " .
<10 0.65 1.37 0.61
Household Crowding -
<4.5 Rooms/Person 1.16 1.30 1.16
" Hysterectomy i o -
' Yes - T 2.93%= N 2.9 2.88%¢
Received a Blood - -
Transfusion 1.20 l1.21 1.21
Birthplace . }
Canade 0.94 '1.03 : 0.93
Type of Education '
Noo-University - 1.00 0.73
1 Age at intarview included
" P < 0.05 :

** p < 0.01




Original Full Model,

TABLE T

Comparisco of Adjusted Odds Ratios

WOMEN
(a=380)

Substituted for

Household Annual Income, Years of Education

Household Annual Income Both Household

Annual Income &

Variablel Original Years of Education Years of Education
Total Number of
Sexual Partners
in a Lifetime
> 2 2.17% 2.10 2.13
Age at First
Intercourse
<19 1.95 2.15% 2.10
Years of Condom
Use
<9 2.32 2.20 2.19
Years of Oral Con-
traceptive Use
<10 3.37x%2 3.57== 3.59nx
Total Years of
Education
<12 1.42 - 1.10
Residence Status
Rent 3.13* 2.79% 2.81%
Marital Status )
Uomarried 1.09 0.91 0.92
Duration of Residence ! -
<10 1.20 1.28 1.29
“Duration in Toronto
<10 0.69 0.73 0.73
Household Crowding
<4.5 Roomd/Person 1.38 1.32 1-. 30
Hysterectomy
Yes 2.98%= 2.99=%= 3.00%=
Received a Blood
Transfusion 1.16 1.15 1.16
Birthplace !
Canada 1.04 1.16 1.13
Household Annual
Income ]
<$24,999 - 2.13 2.06
1 Age at interview included
* P <0.05
** P < 0.01

337




TABLE U

338

) Comparison of Adjusted Odds Ratios
Original Full Model, Type of Dwelling,

Residence Status

WOMEN
(a=383)
Type of Dwelling Both Type of
Substituted for Dwelling &
Variablel Original Residence Status Residence Status
Total Number of
Sexual Partners
in a Lifetime
~ 2 2.42* 2.37%* 2.36%
Age at First
Intercourse
<19 1.79 1.98* 1.85
Years of Condom
Use
<9 2.39 2.64* 2.41 \\~
Years of Oral Con-
traceptive Use
<10 3.27 2 3.28%= 3.27nx
Total Years of
Education
<12 1.70 1.79 1.74
Residence Status
Rent 3. 35% - 3.06=%=
Marital Status
UJomarried 1.09 1.17 1.08
Duration of Residence
<10 1.31 1.61 1.34
Duration 1o Toronto
<10 0.64 0.65 0.64
Household Crowding
<4.5 Rooms/Person 1.15 1.70 1.10
Hyaterectoay .
Yes 2.69* 2.69* 2.63%*
Received a Blood
Transfusion 1.22 1.29 1.22
Birthplace
Canada 0.96 7 1.12 0.97
Type of Dwelling )
Apartment - 2.00 1.28

1 Age at interview included

* P <0.05
¢ p < 0.01
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SAMPLE SI1ZE CALCULATION

Basced upon estimates from Adam et al 1973b

Proportion without trait but with HSV-2 antibody 0.34 =P

Proportion with trait and with HSV-2 anfibody 0 &% = P
. . 2
Tnn - - -
. zopr?j;zB/?lgr P}« P, (1-P,)
- -‘— - . 2
-~ (Pf'- Pz) . -
P, + P
where P l 2 qQ = 1-P )
- _’2
P o3 044, g9 Q=1-0.39=0.6)

Nurgher of Sexudl Partners and HSV-2 Antibod:

Caucasian and Negro Contrel Patients Combined

I4

Number of Sexuasl Partners

Number Tested L HSV-2
Positive
Few 128 34
Man- 154 e &
a = 0 05 {two s1ded) f 2 =1 9§
a
£ =0.2 ‘ 2, = 0 8-

-

1

2

1.96 v2 x 0.39 x 0 61 +.0.86 v0.34 x (1-0.34) « 0 .44(1-0 4&)

340

Séhlesselman 1974

2

(0.36 - 0.66)2

_(1.96 x 0.6898 s 0.84 x 0.6861)
(-0.1n?

2

»
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— (1.352 2
- .352 « 0 576)
- g o1
2 )
(1 928)
0 0l
. . 3.717
=
0.01
= 371 7 -7
—— \ )
B - B - h —
= 372 in éach group
A total of 744 participants required
- 3
- -p — ) e :
- . i -
B v y
’ _ - -0 _ .
- - ‘ ."‘ = » _ : . ’ - --.‘ . ‘,-’ :
) } - . K] s . ’. ’ 1‘ ) . -~

s . Lo .- L. .. . CE -7

¢ At o Lt . - . . S RN . . :
B P I S N T S 2 I . P D L S . LY
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POWER CALCULATION

- - ‘ )

s v . N o v -

. A!NO(P}*EOJ - 2a (N,*Nq)pq

2_—_ = - \_/
- - - ae
~ From TN
i ) N vl':op‘ql Tpoqo
<- This 1s ghen faund 1n the Table of Normal Distribution 1=£= .

v

~

Power = 1 -8 = P(2<25

desited leve!l of sign.{icanc.

ca = 0 05 {two sided? — Za = 1 96

- . ya o
S ) ‘ -
N.P +« XP - : S . .
§= 1 b O] -
* o '(ho - % T
g = I-P .

N} = Number with the outcome (HSV-2 antibody) -
. N = Number without the outcome
. - o, PEREN L - R
P, = Proportion with the trait (regardless of the outcame). . ’
e.g., > age &1 ° s, _ .
N , B .. ‘. -~
R = “population’ theoretical Relative Risk S o .
" - - . .‘v ’ -
e . - -
1 ‘. ~ i : ol -42-
_ . - B - B
N . . ) ‘_f ' o
- Schlesselmah (1982) '
' f P - ‘:.
1 - ’ - ’ - - A
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Subiect Code No.

iJ. Have you sver had an operstion to corr .t & hern.ia’

Yes
RO

Dor't know

a) WwWhen was Th.is’

1
-

RERE

year

§

{Note If respondent states age, work out

year with him,)

¥) why was this done”

350

MALE ONLY

1.. Have ycu aver been Circumcised®

Yes

LI

Don't know

N.A.

12 ML You PREGITL]  IMARIED |

w O
o [ o To Guition 14

L]




—
Intervi.ew (ode l

Time Interview Begar

Jace of interv.ew

\\ 346.

Suliect Code Numbder

Gender m ¥

;

cay sonT s year

Samplirg Schedule Assignmerts

Subject's Address

EC

<Y E.A. Target
Dweliing

Interview Occurrence.

Ismmediacte

2 Appointment

L]
L]
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- Subject Jode N <
Res.cence
. How long have ycou livel in Ih.is home®
Les5s Thar . vear s
. vear - .ess than [ vyears - 3
{ years - jess thar 5 vears 3
s yegs - iess than 1l vears “
1C years - .ess than 20 vyears s . )
20 years -« 6
Don't kncw 8
N.A 9
la..Jc you ren:t or own this (house, apartmen:z)’

i Ren< i
Own 2 ——]
Don 't know 8 | L
N.A. 9

A}
¥
[ 4 : .
@ ]
| §
. - A
- : - \




Sub-ect Code Nc.

2 How many years have you lived 1n Toronto”®

.Lcss thar . year i
L vear - less than [ years 2
. years - less tharn 5 vears k]
S vears - less than 10 years . '
10 years - less than JC years S
20 years &
Don't know 8
N.A. S
Birthplace
3. In what country were you bormn?
(If Canada, GO TO Q._w)
a) vhen did you come tc Canada’
A No. of years
4. In what country was your father born?
S. What_ language did you first speak as a child?
Birthdate: )
€. When were you born? Day
day l-onth year Month
) Year

a) That makes yo: how old now?

Religion:

7. What was your religion when you were a child?

348




349

Subsect Code No.

Health.
There are a number of health problems that I would like
to ask vou about.

8. Mave you ever had tuberculosis?®

Yes N
No - by
Don't know 8
N.A. 9

S. Have vou ever had cancer”

Yes 1

s
-
)
1)
[
[}

No 2 N

Don't know 8

- a) wWhat part of your body did it affect”

(Note: Respondent mav state type of cancer,
e.g. Leukemia, etc. VWrite cut resvonse.
Probe until general area of body or
cancer type specified)

b) * Whan was this? Lt
. “vear
. (1f age given, work out year with
respondent: e.g., "if you vere
years old, that would have been Ig__"')
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Subiect Code Nc. -

1). Have ycu sver had an operation to corr .t @ hern.a’

- .

Yes 1 -__1

— .
No ? ‘

I
Dorn’t know 8§, !

bt

N
]

a) When was this”® [
year

¥

(Note If respondent states age, work out -

year with him.)

Y¥) why was this done’

] [ !
; e
il. Have ycu aver Ddeen circumcised®
Yes
F—. R ]
te
Don't know
N.A 1 '

11 ML fou PEGML  MANED |

w O O

o (1> co To QuenoN 14
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@
~ Surcect lode No. ~ FEMALS  OWNLY
‘ -
1] Have you ever had ‘9 Operation to remove your uterus® (Prompt. "A
Hysterectomy>"! /
. Yes s -
Ne <
Don't knew 8
N.AL S -
a) When was this’
year
(Ncte: If respondent states age, wors cus
year with her)
b) Why was this done?
'y
Menstrua. Historv:
- We would like toc know abcut your menstrual periods. '
il. How o0ld were you when your menstrual periads began?_
Age ’ ) -
. @) When was your last period” ' . Me would like to know
° = . . +
exactly when your last period bcé?k. montn  yedr \
. ) Less than 2 nont§§ ago .} . oo
1f 2-6 months ago 2 :
Periods g )
Have AsdL meg
3
Stopped months age K|
) Don't know 8
N.A. 9 . .

(Interviewer prompt: if there is trouble rcncﬁbcring. suggest: Tt -
"More than 1 year ago", less than 6 months age?, etc.')

e

T -

\

<




Subrect Code No.
FEMAZF

Cffsprang-

Now I would like to ask you about pregnancies that you msay have hac
and the health of the children. {PROMPT IF NECESSARY: “The number of
pPregnancies a woman may have and the health of the children may affect
1llnesses related to viruses in cher family members.” )He are i1nterested

in all pregnancies whatever the utcome. This would include miscarr:ages,

stillbirths. abortions, as well as full term pregnanc:ies.

[
()

Have you ever been pregnant?

e

Yes 1 ! "
Nc 2 G0 TO Q.- is
Jdon't know .8
NLA. 9
.3 Starz:ng with your first pregnancy’
(FOR EACH PREGNANCY)} (UST CHART) .

a) How old were you when the{first)-regnancy

ended?

») How Qid it end”> wWas it fuli-term, premature bir-h,
swill-biéth. miscarriage or abortion®

¢) How lcong was the pregnancy” (Or how long did you cdrry

the child?) . To-

(For each’'live BIRTH)

-~

d) On the whole, how was the hc.fé; of this baby as a tiny baby7?.

(up until it was 1 month old)

Good b
nef eood 2 Go T0 1)
Don't know 8
N.A. 9

{) If no, what was the problem?

CNLY
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.

Syublect Code No.

e) On the whole . how ;as the health of th:is baby as & small child?

(up untii age S)

oD : . )
wy oD 2 GO TC D)

Dor't knew 8

N.A. 9 7

i) If no, what was the problenm’

Aiur sach pregnancy:
“"How 0ld were you when your next preqﬂnncy ended>”

NOTE: 1f the respondent appears not to fully understand about 6u: interest
in all pregnancies or becames canfused in remembering, ask the

pregnancies in this way:

"How 0ld were you when your first baby was born?"

e.g. 1zt
2nd

ir¢ pregnancy
stc.

Then:

“"Did you have any other pregnancies such as miscarriages. stialibirths,
aborcions..., premature births...?"

Racord each in turn.

=
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Sublect
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Quest:on

Pregnancies, NHealzh of Children
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Sudbject Code Na.

CODES TOR PREGNANCIES, HEALTH OF CHILDREN

Question 11

a

355

- b) Qutcomes:

live birch

a) Age in years c) Length of pregnancy in
. tota.l months

d) Healith of bady (chiid )

2 = stilibirth - .
. e) l = yes
3 = miscarriage _
' s T abortion 2= no
. 8 = don't know
8 = don't know 9 : N.A
- 9 = N.A. ke
Sumemary f
! AV
Pregnancies Health of Children

Age, lst pregnancy ended

-

Age, list live Dbirth

Total live births

Total stillbirths =

Total miscarriages

Total abortions

Total pregnancies

Age last pregnancy

-

Total babies, ill health

Total babies, ill health
apparently due toc non-
viral conditions

Total babies, iil healsh
due to potentially
viral disease

Total babies, ill heai:n
due to encephalitis,
meningitis, or virus
specified

Total children, {ll health

Total children, ill health
apparently due to non-
viral conditions

Total chiidren, ill health
due to potentially
viral disease

Total children, ill health
due to encephalitis,
seningitis, or virus
specified

.
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Subject Code No. 10

Vira. Illress

We are interested in knowing abour any illnesses that you have had
that may have been caused by viruses.
(FOR EACH)
a) ﬁ;ve you ever had ?

*

b) How old were you when you first had ?

(Probe: "Younger than age 10, older than age 107")
c) Since the first time you had (first episcde) . how

frequently have you had this>

(Probe: "Ever again, once each yesar, etc.") N

(RECORD TOTAL NUMBER, INCLUDING FIRST EPISODE, IN LXIFE S50 FAR. BE

SURE THAT RESPONDENT STATES TIMES IN LIFE, NOT TIMES PER YEAR)

If other than]Never- (
d) How old were you the last time you had . ?

(RECORD AS, MOST m:csﬁ‘f?xsonz)
e) In all, hou.-any tires in your life have you had this?

-
*
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Question l4
Viral Ilinesses

/-Subjcct Code No.
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Subject Code No.

Colds, Influenza:

Colds and influenza mav be caused bv virusaes.

We would like to kwv-mgt how often you mav have had
colds, influenzas ar'flu.

The common cold - (define as runmy nose, stuffv nose

sneezing, and sometimes scre throat or coughing).

15, At m—scn.t (way, think of the past J-4 vears)
How often’' do you have ‘a common cold®

+

Less than 1 per vear 1

1 per year . : 2

e
/H?h“ n 2 per year

16. uring vour 20's:

. How often did vou have a commen coldl !
P ~ -
" Lass than ! per year 1
* I
1 per year ? | I
2 per yvear ) 3 \
> More thcn.i per year )
17. How often di{d you have a common cold during ;
. )
“ your teenage years? (through age 19) ,
Less than ]l per year 1 i
1 per year 2 ) l"'
"2 per year 1 L
Movre than 2 p-r year &
~ ‘ '
N
-
L] “ ] .
. . J ] -

ol 'S XV




Suz‘ect Code Mo . . T3

T'ow , about (nfluenza, and by thNis | mean fever, muscle
aches and pain, Hoodccﬁc. sonet imes (;sf: sore throa: and

cough .

18 At present (sav, think of tne pege 3-« vears®

Kow often 8o vou hawe influenza
L Y

PR S

Less thas once & year

l per vear ‘_ 2

2?2 per vear - -

Nor'e th‘r.2 per vear o

.9 *‘Minry:\nrr 20's

’ How Gftem did you have infl‘u'cnu" : ) . .
. .' ) 'I‘Au't‘ht‘nmlyo-cru:j' o N AR
./ . Iperye BT , o
. N A |
More than ? per vear . ) C '
J 0 How often did yqu M'o,in{l-ucnu du-rinu& = l
your teens”?
Less than once a vear | »
3 per year HER ' ‘ '
- 2 per rhr ‘ < 4f ;’ D ‘
H;r' than 2“pcr vear “L_ ’l
‘i
.
’ ’
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Viral i1llilnesses a.sC frequertly affect The stomach

and bowe.s. that s, they may Cause RALsed. VYORILITG. StoOmMAcCh Cramps and

drarrheas. Sometimes hete wili Do fever as wel..

. At present 1s3av, think of the past 3-+ vears’® i

“ow cfter Ac vou have a stomach fig”

@51 Than oNce a vear .
i per vear : ‘ l’
) i
2 per vear R} ;
“ore Thar 2’ PEr vVear L ‘
[

+)

Durine vour 27°'s

Hov often did vou have a staomach .00

Less than once a vear g

l per year .

2 tear Jear l ‘__—‘J
Wore thar 2 per vear ] L] b

L]
w

Y often d:d vou have a stomach flu during

vour Teens’®

Less than once a ysar i
) 1 per year ' ?
? per vear k]

More than 2 pa Year “ N

B
t; -~
L
. o . \ .
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Jtner Svaptoms of vY.ra. Infec-.co-
i~ Have vo. ever Nas at. of the frol.cwing pred b

\FCE LAZWD

4' Have vou ever had °
) wher was the last time you had »
{If one episode onliy. indicate this
-
¢ Mow 0ld were you when you first had =

(Probe “Younger than 20, _old.z than, etc. "

(iF MORE THAN ONE EPISODE, UST AGE PARAMITERS REPORTID ANT

/ CONTINUE e.g. 1f respondent states that his firs: erisode was
arcund age 6, and the most recen: age 2%, then tzate "Frer
the time vou were age six unt:l you were }C, how frequent.y

wcu.l you say ycou had > etc.™)

d) How frequently (how many Times) would vou 38y vou exper.enced

Detween he ages of

i) 22-25

iv} 30-39
v) 4l
Interviewer does not have to fillg
¢) How many episodes of woulld yqu sav you've had ir

4..?7 (Help respondent add these ujp.)

PROMPT: “During this time period would YyOu say you had this as suych
as once 8 year?”
I1f Yes: “Was this more than once a year’"
Mo ——Precord as l/year
Yeou: —J’Hu this as msuch as twice a year’"
Wo ——Mpecord as 2 l/year (greater than l/year)
Yes: —gWas this twice a year?
Yas —7>I.cord as Z/yonr
. "’u this mOTY than twice a year?"
- Yes.
~ R Continue as above taking the respondents to the
. next level.
\‘\
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Suriect Jocde Ne T

vaccinations and Iniections

The v@CCINATIONS OT mediCATIONS tThat we rece.ve may affect our

susceptibility te viruses f_\_/

¢%. a) Have you been immur.zed vaccinated aga.ns

T Wher® (3 e at what age’) Were you fairst ccrk:\aud againscz

. (e} AEprToOX. Age
R Sy (e.g. S age 12, >23° Y (W)
. h
. Peolac ) ' <
2. Smallpox
3. Tetanus
| -
«. Typhus r
$. ODiptheria - g
6. Fi. Shots %
(Cold shots) - .
7. Other (specify)

Blood Trlmfunc.m .

26. Have you ever had a bliocod transfusion®

Yes 1 4 N
No p; GO TO Q. D)
Don't know 8 .
. N.A. 91 '
a
- »
- rd




Subrect Joce No

a) How old were vou wher vou f:rst had a blood

transfusion’ (Probe Befcre age 1C, 20, etc.)

L5,

b’ Approximately how many bleod transfusions have you had

Ny

since then ? (Probe More than 10, less than 3, etc '

Specify

c' What was the rTeascn for the transfusion

Specify
d, Have you ever donarted bdlood?

Yes + r—]

| S

lo < =~

Jon ‘'t Imc:\-rei

Ko answer S

e

Vira, Exposure:

For exampls, children =av catch colds or flu from schooi-
&
mates.
27. How manv persons live in \\:our :ome at present® (Includ:ing
28. How manv rooms are there in your home, nQt count:ing

29.

30.

Family size mav affect our chance of exmosure to0 vireses.

bathrooms and kitchen®

Please trv to think Lack to when ybu were age thirteen.

L

respondent!

1]

How many persans lived with vou in véur home then® (Including respondent!

-

How- manvy rooms, nNOot countine bethrooms and kitchen were
there in your home the n?

h 4

BN

S,

5364



Subrect lode No.

Sexual Intercourse

We are trying to assess all of the ways in which viral
exposure may occur. One of these ways is through the close

physical contact of sexual intercourse.

3: .. Have you ever had sexual intercourse”

Yes 1
Mo 2 €& GO TO Q.44
Don't knows
N.A. 9 .

Contraception:

The types of protection used during intercourse may
affect our opportunity for emposure o viruses at different
times of 1ife. So that we mav estimate yon‘r chance of
exposure, ! will ask you about v-u-iou: types of protection
at di‘ffomt times of life. We are Interested in the
commonly used kinds of protection between you and vour

partner such ss the condom or disphregm, intratterine device

and birth control pill.

32. Have you or your partner ever usecd any forw of protection

during intercourse?

\J ~»
Yas 1 . N
. (GO TO COTTAL |
No e ¢ QUESTIONS, PAGE 23%)
- 1
Don't know -
. N.A. 9

3685



Subtect lodc 10

0. Mt

ONLY
(o SE CHART.
2. CTONDOM
FOR ZAThH METHMCOD USCO
(Juestion 32}
a4} How 0l were you when you first used .
(Probe '"younger than .6, older than 20, etc.')
Y When did you last (most recently) use
c) During vour {(age interval), when you had intercourse rnqularly’dxd you
use this? (SEE EXAMPLE)
Wouid you say this was used
b Regularly (al. of the time;

e.3 neariy evcry sexual,lhccunter
2 Ofter (most of the time)

e.g most of the montn, excep: around
3  Occassisnaily (some of the time!

e.g.- only during certsin times

v

“) Rare.y (once in a while)

e. g ciperx-cntal use, Or with one spei1fic pariner

Tried method out, but NCT used as 3 Tregu.ar methos

366
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Su.bjc:t Code No. 20. Fema(

G'Ly

For sach method that you have used, we will want to knmow when you firse
used this, how frequently and how long this was used. .

313. Has vour partner ever used a condom during intercourse’

Yes 1‘——_iL

No 2
Don't know 8 .
N.A. 9

34. Nave you ever used s diaphragm during intercourse?

Yes 1

Mo 2

Don't know 8

o (

35. Have you aver used an intra-uterite (1.U.D.) device during

intarcourse?
Yes - 1
Bo P

Don't know 8
N.A. ‘,’ 9

36.Have you ever taken the birth control pill?

Y 1 .
o <

»o 2

Don't know ¢

N.A. 9 . ‘¢




Sub-ect lode No.

L]
'

(USE IHART, SV LEST CAZ» MDTHOD ulET )
37. CORDCH

38. DIAPWNRAGH

3s LD

«0. BIRT™ CONTROL PILL

FOR EAC™ METHOD USED
(Queszions 37-u4Q)

a) How old were you when you (your partner)first used >
{Probe: "younger than 16, older than 20, etc.") Note For Zondom “How
cld were you when a condom wes first used during intercourse>"

%) Wwhen did you last (most recently) use ?

¢) Duri-g voiur (age interva.), when you had intercourse how regqularly would
you say this method was used? (SEE EXAMPLE) Suggest

Would you say this was used
b Regularly (all of the tide)
€. - nNearly every sexusa. encounter.
b Ofzen (most cf the Time)
e.g. most of the month, cxcop;.lround menses, €%C.
J ‘3) Occassionally {(some of the time)}
e.g. only during certain times (such as ovulation)
“) R{rel} (once in a while)
¢.§. experimental use, or with one specific partner.

.

Tried method ocut, but not used &3 & regu.ar mezhosd.

& -

36
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Sublect CTode No. 22

EXAMPLE: AGE INTERVALS
FOR EACH METHOD, TO RECORD FREQUENCY OF USE, TAKE AGES REPOATED [N

DECADE INTERVALS, FROM AGE AT FIRST USE TO LAST. i

E.G.

Condom

1
'
- i
]
i
|

- Age &% first use .6
- Age 2t BOST Tecent uge: 3
1) "From the time you were 16, until you were out of your teens, sav
before the sge of 20, ‘hov frequently was ,the condom used?"
2) "When you were in your twenties, how frejuently ¥as the condom yused’" -
3) "When you gurnod thirety, uptil you were 34, when you stopped using the

condom, how frequently was this used®”

— > - - - -
USE AS APPROPRIATE. (Age ihtervals
Question 37-40, Part c) . . e .
During your teens, hou frequently was the used?
During yoyr twenties, how often a9 the used?
During your thirties, how fﬂqucntly- was Zhe used’

During your forties, how often was the used?
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Sub-ect Code No. 23.

e —————.

Use

The

and

, Jdse

{
CODES FOR ZONTRACEPTIVE USE !
Oucst;oni IT-wC 1
|
[
{
i
I
|

(2 dag:")

i

Interva. Port.on of the Year Degree of Use
(V) check mark (1f respundent states that 1 = Regu.ar!ly
age at f:irse the wethod was used for 2 = Dfrter
nOST recent on.y PART, e:g. the first 3 = Dccasionally
6 montns of a year!) « = Rare.w
. C = Entire vear -
1 = Part of the vear
{less than & monzhs)
EXAMPLE
Age Interval P D
i8 vt o 0 ?

Indicares method was often

used for the entire year.

.
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Subject Code No.

CONTRACLPTION

.0

BIRTH CONTROL

()

~

D

P

-

- g o

i

- e - =

4+

b =
fllA

PILL
(a=-D)
Interval

39

()

P D

7174

.U.

1
(a-b)
Interval

Q.38

(e)

iLlJ

-4

DIAPHRAGHM

(a-b)
Interval

3?

CONDOM
(a-b) {
Interval

(¢)

P D

Age
at

Use

13
1
18
16
18
19
20
4
23
%

45

28

26

30
3
3
40
el
Y4
43




Subject Code No.

.

There are s nuaber of questions rerarding semsal intercourse

that ve must ask.

Sc that the answe™: to These questions mav remgin COMPLITLLY

confidential, even from the (ntervigswer, we are Askine that vou

.complete this portion of the questionnairc voursel?.

When you have flnished anrwcring all qf the guestions (to
the a3t of vour memorvy), plesse-fold thiz forwm, place it in the
envelomm provided, seal it and give it to ne.

This will be ntu::od to the Study Centre and coded
separately froc the rest of the quest;onmaire. Therefore,

neither ! nor anv sembers of the studv staff, will be able 0

1dentifv vour answers to these gquestions.

If you should \ave anv difficulty in answering any of the

<

questions, please 10.1 me dnow.

Provide COITAL QUESTIONNAI®L AND ENVELOPL

There is & great veriation in the population as to when
sach person 'bm:inl having intercourse. Some gecpls b‘cain earlv

in life and 3o0e pecple Lemin later on.

-,

Futhermore, over the years, hany p‘/oplc WAV have a number

-

-

of sexual partpers. ) ) \

(Respondent is given a pencil, el and ‘s
instructed to dDexin the quntiomuin“(

Pieasa Keep i.n ‘V'd that you are free t0 No: answer

\
any question that -you wish.

=

~

372
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Subject Cede No. 30.

. Begin End

. 1
Specifv ages

a). Dpuring your (20's ) how much did you smoke®
r

nNére than 2 packs per day 1
‘4
b packs per dav . 2

more than 1 pack, but less than 2 -

per day : :
1/2-1 pack per dav %

lecs than 1/2 pack per dav

s

occasionally (not everv dayH ’

Don'® know T . e

e - “NK.A. - - \

b). Did. wou smoke filter or non-filter cigarettes

during this time *

Filter

3 ‘ Non-filter * 2

Both

Don't know 8




Subject Code No.

Please loo.k at the questionnaire.

AS VOu can see, we are asking about the nmumber of s.cml ’
partners during various life periods. Therefore a partner vou
are with for manv ysars may be counted several times.

For example, somecne who has been your sexual partner
over your lifetime would be counted again in your 20's, again
in your 30's, and so on.

4. Do you have any questions”®

Specify Question

Please begin:

"26.

373
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|
Subject Code No. 27.
(At the end of the Coital Questionmaire)
2. Were there any questions that you were unable o
answer?
Yes 1
" S
a) Yhat was the number of the question(s)?
(e.x. 1- 8)
(Explain question to respondent and allow a second try)
53. Have you answered all of the questions which apply ’
to you?
4
Yeas D
- - N y
No 2 p— .

L

Ask Respondant if you can be of assistance in hclps.\q them to answer the
. b
questions. If this is refused or m._h.rvilc. collect the Coital Questionnaare,

thank the respondant and continue the interview without comment.

}

»

- : '

COLLECT COITAL QUESTIOMMAIRE
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) Su.bject Code No. 28.

Smokine distorv:

N
In is possible that the condition of ocur lunss nav
affect our chance of respiratory infection due tOvimiges,

Smoking can affect our lungs.

«-. .n&ve vou ever smoked cigarettes’
Yes 1 . .
Ho 2 GO TO Q. 5%

N.A. 9 .
45. How old were vou vhen you first smoked cigarettes®
Specifs Ape ‘ .

6. Do you still smoke cizarettes®

v -
N *
 Yes sl 30 TO 7. u8 :
Ho 20 T .
Don't know 8 )
.
N.A. 9
47. How 0l were vou vhen’ vyou stopped )
> s
., M -
{50 to approfiriates age category: e.g. If respondent started ° X

’ L]
saokine at age 17 and stopped at age 35,'";1:.:"'—\
"Trom the time you started smoking until you wvere age 22,

how Yuch did you smoke?" , . : .

USE Decade Catoqéi'hl-:' e.¢. -smoking began at age 17,
+ .

age 20 i the cut-off point). *
b P

- %

- ’

©




Subject Code No. i 29. "5

——————————

ukﬁﬂi!‘m ] Begin End
u8,

Specilv Age (e.g. 17-20)

8). During vour (teens ) how much did (do) you

-y

smoke”
N 1
More than 2 packs per dav 1
. 2 packs per day 2 )
~ more than 1) ﬁcck. less than 2 packs 3
. per day
$ - iek P oay : 4 : d

1 : .

occasionally (not every dny)d

; , “1®®s than 1/2 pack: per day 5

Don't know

8
’ S —
9

N.A.

b). Did you smoke filter or non-filter cigarettes

* during this time> .
filt!r ) 1
- non-filter ?

both 3
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Subject Code No. 30.

. Begin tnd
9. l w
Specitv ages

a).  puring your (20's

) how much did you sroke®

nére than 2 packs per dav L
{

Y packs per dav . 2

more than 1 pack, but less than 2

per day J -t
1/2<1 pack per dav

lescc than 1/2 pack per dav

occasionally (not every day N

Don't imow T T

- ——— -~ N.A. -

b). Did. wvou smoke filter- or non-filter cigarettes

during this time *

Filter

] . Non-filter * 2 -

Both

Don't know 8

N.A.




Subject Code No.

50.

Specily Ages

'
a). During your thirties (the present or

ane stormod) how muciy did vou wske?

. .-.Ildrcthanipackspcrdav
2 packs per dav

more than 3 pack, but less thah 2 cks
’ . - . pch;.y

1/2-1 packs per day

less than 1/2 pack per dav
. - .  Ooccasionally {not everv ?ay)
. ; Don't know
N.A.

b). Did you smoke filter or non-filter cizarettes
during this timo?- . ‘
- Filter ;
Non-filter
Both

Don't know

N.A.

(]

o

in

31.

End

378




Subject Cede No. ' 32.

Specify Ages

a}. TFrom the time you turned «0, how much did

you smoke?

More than 2 packs per day 1

- 2 packs per day 2

more than 1 pack, but less than 2 3
¢ packs per day
o 4-1 pack per day 4
less than & pack per day S s [

occasionally (not every day) 6

R . Don't know 8

N.A. 9

- . b). Did you smoke filter or non-filvrer cigarettes

during this_time? .

Filteér - 1

< ~ Ron-filter : 2

’ - )
S . ‘Both _ 3 —
’ T N Don't know 8 . l—J

N.A.
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VITAMINS:

2 As an adult, say since yeu vere in your twenties, have

" you ever taken a vicamin supplement such as a multiple vitamin -,
or vitamin C?

D yes

DBO———‘ Go to quastion S3 [}
Dothcr

For each:

a) What kind of vitamins are these?

b) When did you start taking them?
c) When did you last take them? (can be present time)

d) #How frequently do you take them? Suggest
‘ : 1) Daily _ .
2) Only at Special Times
. (e.g. as colds)
3) Occasionally
Aftar Rach.

e) What other vicnim,hnvi‘you taken?- (Qoback to a) - 4).

Q b ) ) d)
Vitamin Whan 1lst Last Fragquemcy
¢« | takdn taken of Use
: R s T T
1 A ' 1 : H |
~ T 0 v N
2 : 1 : [
; . - i S
i) . ' ) .
3 y 1 . —




Subject Code No, - .

General Information: - .

I'd like tc ask you some general 'questions.

- (PROMPT IF NECESSARY: "We ask these questions because our work or
-’ )
marital status may affect our health.™)
Marital Status:
We would like to know your present marital status.
53. Are you married, widowed, divorced, separated, living common-law,
. or single? .
I Married 1
Consider Widowed 2
as ever
married Divorced 3
. Separated &
L Living common-law 5| |°
- Single ’ 6
Don't know 8 GO TO Q. 54
) N.A. ' 9
(IF EVER MARRIED)
a). Have you ever been married before? a
- Yes . 1
> ’- v - )
. - No . ?
. -
b). —How many times have you been married? ~
(including present marriage) I I
) (Total including this one)
1f once only, GO TO Q. 53 ’
(IF MARRIED) . ’
€). How old were you when you werse first married?
Specify age
\
'
- , ’ ‘ -
.—_—-.—-"__-" ' T - - . . ¥ -\ » -




3s.
Subject Sode No.
(IF MORE THAN ONL MARRIAGE) .
d). How old were you when &ou married for the
(2nd, 3rd, etc. tine)?_ S
i) marriage number 2 Specify age
ii) marriage number 3 Specify. age
iii) marriage number 4 Specify age
Ask if ever married or living cosmon law: o
e). Was your partnerever married before his
marriage te you? i
Yas . i
No T 2| |——60T0 Q. 54 -
Don’t know 8
N.A. 9
‘f). How many marriages cid he have in all? h
(Including this one) \
It scyaraud. divorced, or widowed: ' ‘
g). How old were you wiwen _ “Specify 46t ————— ——°
v (seraarmd, yostsab S
Education - 10emtd) . .
§4.What was the highest grade of public or high school that
you completed? . T
a). Did you have any schooling or training after that?
Yes S
- No - 2 GO TO Q. s5

1) If yes, what was that (specify) ‘ : »

TN

{i) How long did it take? °

(years, months)

‘

382



36.
Subject Code No.

$5. 1In all, how many years of schooling and training

‘aid you have?

Education of current or mcst recent spouse - if widowed or divorced.
Ask if ever married or living common-law:

56. What was the highest grade of public or high school that ———— .
your partner completed”® i——J

a). Die he have anischooling or training i
after that? :
Yes 1
. B No 2 ‘
1) If yes, what was that” Specify -
¢
ii) How long did it take”?
(years, months) ) )
iii) In all, how' many years of schcoling or -
training did he have? ’
years
Work: (Respondent)
57. what kina of work dc you Ao now? Specify -
a). If not working for pay now (e.g. unemployed, housewife,
student):
i) What was the last job you worked at for pay?
Specify - o ) l l




Subject Code No. - : .

Ask only if presently sarried or presently living common law:

b).

s8.

a).

b).

c).

Does your work require that you stay avay from
home frequently? (Say ;b%t as such ag four times

each year?) (For periods of time ocutside the city)

Yes 1

No 2

Don't know 8

V]

IF EVER MARRIED

-What kind of work does yocur spouse {(or most recent

N

-

spou'sc) GO now? .

Specify -

(If spouse not working for pay now)

What was the last joti that he worked at for pay?

Specify - - : ‘ |
. 5 ’
- IF _PRESENTLY MARRIED or presently living common law:

Does his work require that he stay away from home

frequently? (S3y 3% much as four times per year) (for periods of time
qutside the cicty)

Yas 1
No o 2
Don't know 8 N
N.A. 9

How is his health?

Good 1

Not good 2

Don't know a8l

: \' . R
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Subject Code No.

4). Wouls you say that he catches colds or fliu more or lass

frequently than you do”

More .1
Less 2|
Same 3 »

on't know 8

-

3

. before that?”)
59, What doeas (did) your father do for a living”

-
A

N

¢ Parents' Occupation: (If parents retirgd or deceased: "What dJa¢ they do

&

)
60. What ¥ces (dig) your mpther do for a living?

-

Income:
———— . . v ‘.

61. Lastly, could you piease tell me which number coér?sponcs
to the income group of your total combinec family income
‘}bcforc'taxci): ‘
01 - Legs than S$4,500 per year
02 - $5,000 °.58,9?9~p0t year -
03 - $9,000 - 16,399 per year

ou - 517,000 - $24,999 per year o0

. " o 0% " $28.000 - $29,999 par year o .

t 06 - $30,000 - $34,999 per year [:]

07 - $35,000 - $39,999 per year
) 08 - 540,000 or more per Qccr
77 - Refused . N
88 - Don't kuow ‘ :

99 - N.A. ) .

. T . Time at this portior;,‘f the intmio\r

v e sV a.e

.



Subject Code No. 9. -
- ﬁ
\
\

62. "As 1 have m’tim;d earlier, thisg is a study of
virel illnesses. It is :gf‘tcn possible to tell
Hhcthl.r or not we h_avey in the past, had a cold
or rirus, by examining the blood. ) I . 4

e

The persons that we talk with are asked to give
‘ w" sample. This is taken by me, as
* \ am ified in this procecure. <

May I take a sample of your blood at this time>

\

Yes - 1 '

A

No 2 ' -

Other, spccifylii

N Would this be more convenient at another time> ' -

-

- . 1 - R
- ' .

) -
Specify

A




61.

64.

65.

Sub)-.ct Code No.

Since the age oftJ)S, have you ever been hospitalized

stayed over night 1in a hospital) for any reason?

’

Have you ever participated in a survey before

(that 1s

Yes

No

40.

Don’'t Know

Are there any questions about our inquiries that you would like to

ask me2 Yes

No

Specify: (write out nnpond'cnt's comments} .

!

like to thank you on behalf of Dr. K. Stavraky,

of this study.

feel free to contact us if you should have any comments or questions with

I will leave thisz note with you (provide Thank You Note).

regard to the study.

Please

Time:

Length in Minutes:

You have been very kind to take the time to talk with me. ‘f*would

the principal investagatar

-

-
yes
no

don't
RO,

O



Subject Code No.

INTERVIEWER 'S COMMLNTS

-

TO BE COMPLITED OUTSIDE THE HOME, AFTER THE INTERVIEW

1.  Was the interview done in comnlete privacv”
Yes 1

No

2 - S
Don*t kmow 8 . I

Specifv -

2.

Were thare any distractions during the interview®
A .

Yés 1

- No‘. ’_'.."‘:‘

Specifv - B

3. Was anyone else in‘the hooe during the interview’

(other rooms, etc.) . -
Yes 1 T
No

2 ) l_i
Don't know 8 :

Specify - )

L
»

4. Did the respondent have any difficulty in rm&rim facts

or in ansvering any of the questions®

Yes S

.

All of the questions

Some of the queastiona (-pocifx)
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A
Subject Code No. w2
S, llow do vyou think the respondent found the interview®
N E
' Enjovable 1
- Acceptable 2
Uncomfortable 3
Intrusive " - *
€. Do vou think that the answers are: el %—\9
Ofted incorrect 1 ’-_*i%
Sometimes incorrect g i
4 e xR
Usually correct 3 I N T
Caipletely correct
N

7. How would vou describe the respondent's cocperation?

Poor 1

_ Fair _ 2 L_J

s ) Good 3
Excellent .
8. Please comment on the cleanliness of the rooms vouf vere

able to see

Rate ihe cleanliness on a scale of 1 - 10.

1l = very dirty
¢ 10z extremely clean Rate

3 Rate the tidiness on a scale of 1 - 10.
[ ] - h .
l = vary untidy!
. . A
10* extremely tidy Yate -~
10 Other comments on the interview




Sudbiect Code No.

-

Tvpe of pwalling:

¢ dwellinr dows the respondent 1ive in?

single House : D

Attached Rouse

11. What sort ©

uplex

Trivlex
Townhouse D

Apartment
w01d" (> 30 vrs.)

n"“n ("mdmn tw.)

Room (’Bﬁ; house)

mobile Home

Other




OUESTIONS REGARDING

SEXWAL - INTEPCOURSE

Fore A

30 that bie ansers 2o these queslions may Aemain
comleteln conildential, even from the inleavigver, »mw axe
asFama Mot gou comvcle thus part of the ques tiommaire
{WM‘".s

D

. -

WHEN YNOU HAVE FINISHED ANSWERUWG ALL Of THE QUESTIONS,
PLLCASE TOLD THIC FORM, PLACF, IT IN THC ENVELOPE PROVIDFD,
SCAL IT, AKD AIVE IT TO TUL INTCHEVILWTR.

A Y

- THERF AREL 8 NUESTIONS TO ®E ANSWLRID. IT ANY OUESTION
ONNS NOT APPLY TO YOU, PLFASE CHICK TUE BOX THAT STATES:
“DAES NOT APPLY™.

.

1. How 0ld were vou -':hcn vou first had aexual
intercourse®

Are at first intercourae

PL.TASE BTN ANSWERING THE NESTIONS FROM THT. AGE
CATEAORY Wt YOU, FIRST HAD INTCRCOURSE. -

[

]
AN

,; L.
o _ 2. Durine vour teenage vears, how many different
_ parsons did vou have sexual intercourss with?

K . - Q. *
RS . NMumper of sexual nartnors , .

Does not applv to me as I had not vet
berun heving intercourse in my tesms.

3. During your twenties., how many different
persons did yvou have gexusl intercoursze with?

—————————

Humber of saxual partners . ~

Noes not applv to me a3 I had not vet
hegun- having sexual intercourse in mv
twenties.

Cpde Wumber

“s
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2.

Forwm A Code Number

4, Juring your thirt'ios. how many different persons did
you have sexual intercourse with?

Number of sexual partners

S. From the time you became age 40 until the present time, how .
sany different persons did you have sexual intercourse with®

Humber of sexual parthers

Does not apply to me as I am not yet uC. D

f. During ycur whole lifetime so far, how many different
persons have you had sexual intercourse with®

»
Number of sexual partpers

-

“. In the last year, that is 12 months ago from today,
hew many different persons have you had sexual intercourse
with?

Number of sexual’ partners

i
8. Have you answered all the questions that apply to you? - : \

-~ »

Yes

" No

« If no: Please state the reason below:

=

1F YOU MAVE HAD ANY DIFFICULTY WITH ANY OF THESE QUESTIONS, _?LEASE' A

ASX THE INTERVIEWER FOR HELP. .
r

Thank you for angvering these questions. Please fold this form,
geal {t in the envelope provided, and give' it to tie interviewer.

I 4

~®



PERMISSION FOR INTERVIEW

-~
/

1, - , agree to-be intervieved

for a survey of the frequeney of coamon ,iliness due to viruses, such

as the common cold, especially ;1th regard to things which make pecple '
susceptible to these illnesses. 1 understand that a few of these ‘
qdistions‘arc of an intimate nature, such as contracsptive use and sexual
partners, as these factors may affect exposure to virugns. I alseo uqur-
stand that all information gathered will be kept in the strictest

-

confidenca. .

L understand that this information will be used sclaly for the

purpose of scicntific research.

. . \ L 4

1

Deportment of Ep;dernnolggg & Preventive Medcine : ' ‘
FQ(UI(B of Medicine Kresge Bulidlng
-London.eonado NEASBT - -

N

. r'Y




-

18781978
The Unversty ot
Western Ondne

PERMISSION FOR BLOOD SAMPLE

I agree to have a small sample of blood taken as part of my
participation in this survey.

I understand that a small sample of blood (10cc, or less than
1 02.) will be taken from a superficial vein (blood vessal) in =/
are with a nesdle and syringe sccording Yo customary medical procedure
I. know that some pecple feel momentarily faint from the necessary pin
prick and this could happen tc me.

I understand that the blood sample will make the informat:on
gathered in the interview useful, because the purpose of taking blood
iz to examine it for evidence of past illnesses due to viruse<,

Signature

Date

394



S

The University of Western Ontario

Dear Participant:

We sppreciste the opportunity to talk with you in our curvey
of the frequency of iilness and the spread of viruses.

All of the inforwation gathered will be kept in the strictest
confidence. ihen the information you have given i{s comdined with
that given by other survey participants, we hope to learm about the
patterns of virel illness in Toreoto.

. If you should have mny questions or cogments with regard to
our study, plsase feel free to contact ms.

L]
Ve are greteful for your cooperstiom. ,

.

Yours sincerely,

Kathleen M. Stavreky, M.D. , Ph.D.
Associzte Professor .

.
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APPENDIX 1IX
ASSESSMENT OF THE EFFECTS OF ASSAY VALIDITY, NON-RESPONSE

ON STUDY RESULTS

»



APPENDIX IX

J

Total Years of Education and HSV-2 Antibody:
WOMEN: Original aned Adjusted Estimates Based
upon Previgus Investigations

Non Respoase: Theoretical Esticates. .
Reallocation of Participants Without
Serologic Information

~

-
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p APPENDIX IX

- - TABLE A

-

Comparison of RIA ana MN Results
from Rawls et al., 1980 anda the
Present Investlgation

N
« WOMEN

HSV-2 ANTIBEDY

POSITIVE : NEGATIVE : ) .
: 1) : :
YEARS < 12: 46 (+45) 106 : 197
OF
EDUCATION . o 2) : :
: = 13: 29 (+45) 200 : 229
120 K 306 : 426

1) 302‘reallocated to low educational level

O.R. = a(d)

Observed odds ratio //
- 5.92 ~ from study data = 2,10 ‘/

/

2) 302 reallocated to high educational  level
o ——r
N o.r. 46(200)
74(106) @

). 1,17 | .

s . : . g
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APPENDIX IX

Sum—
TABLE B
. .
» Non-Response: Theoretical Estimates: Reallocation of Participants
. without Serologic Information
MEN
. ' :
Variable: Total Number of Sexual Partners . )
. ' in a Lifetime
[
. . 4 RASV-2 ANTIBODY
EXPOSLURE POSITIVE : NEGATIVE : NC SERA : TO1AL
-, . : - R.=
NUMBER  Many (>10): a=25 : b=125 i e=28 ) 178
OF SEXUAL N ' .
PARTNERS . ) R, =
Few (<9) : <=9 : d=129 : f=31 : 139
\ i . ~ .-
» T=
Total Cl¢36 :C2-254 :C3-SQ 0347
Odds Ratioc for those with Sera t
e B89 _ 25(129) _
O-R- T % " 1zst9y — XA ,
- N '\
» . .
- A .
' \‘ N
' -«
- ; ) . , -
. : . P ' )
; N . e
// N rd LI
. A 3 ',’j -
- . . " .
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ESTIMATES OF THE POSSIB EFFECTS UPON THE MEASURE OF ASSOCIATION
(THE ODDS RATIC) THROUGH THE HYPOTHETICAL ALLOCATION OF THOSE WITHOUT
SEROLOGIC IN?ORHATION TO THE ANTIBODY GROUPS.

- MEN: Number of Sexual Partners
Original Odas Ratio = 2.87

ALLOCATION OF THOSE WITHOUT SERA TO ODDS RATIO  EFFECT UPON
THE ORIGINAL

ESTIMATE

I HNumber of Sexual Partners Distributed
as knowo in the No Sera Group
1. To HSV-2 Negative

(a)(df) _ (25)(129+31) 2 90
(b+e)(c)  (125+28)(9) .

O.R. =

2. To HSV-3,PO5E53Ve (25028)0120) | L3
T6)(e+ ) © T125)(9+31) :

3. Dxltrxbuted as Positive to Negative
with regard to Antiboay Status

(e)]{d+P, (£)]
O.R. T_‘"boP (e)][c'ber(fﬂ

e [25+0.17(289]I}2900.93(31)I - 2.91
- [125+0.83(28)]19+0.07(31)] )

-

-

I1 Number of Sexual Partners ceallocated
(as well as Antibody Status)

i, Proportiouatgly distributed as
Sers Group with regard to
Antxbody Status and Number of . . -
Sexual Partoess .

O.R. = (l*C P P )(d"’C3P Puf) .

- .¢115(a+27) - 25+5(129+27) . 2.87
b+ c+ 125+25(3+2) ) ®



-

2. To Many Partners, Distributed as
Antiboay Groups '

- la+Pp(C. ) ]a
0.R. TST?EngTTZ

[25+0.12(59))129 _
[125+0.88(59)]9

3. To Few Pafrtners, Distributed as
Antibody Groups

A

ald+Pn(C

- ) |
0.R. FTE??ETEgTT

25(129+0.88(59)]
125[(9+0.12(59)]

Exposure varying with Antibody Status:

4. To Few Partners, Positive

a(a) - 25(129)

O.-R. =  $lcscy ™ 125(9+59)

5. To Many Partners, Negative

O.R. = a(d) - 25(129) -
(C¢C3)(c) (125+5)9(9)
ST
6. To Few Parrners, Negative

a(a+C.) _'25(129+59) ;
(T 125(97

O.R.

7. To Many ‘Partners, Positive

o.R. = £8%C.)(d) % (25+59)(129)
Y 3 M 125(9)

(8]

.59

.26

. 38

.95

.18

.63

401



h

PROPORTIONATE DISTRIBUTION OF:
Pdésitive to Negative: .

P = Proportion Positive = ( 0.12
1
P fl * C2 P
Pn = Propprtion Negative = | - C} . ‘P 0.88
* Cl + CZ)
Sexual Partners: Many to Few
P_=p tion Many = =— ‘P = 0.52 )
o roportion Many -ET—:—E;— ‘P .52
P, = P ¢ Few =1 -&22b p 0.43
£ roportion Few ¢ ‘ ‘B .
1 2 . :
I -
Sexual Partners: Many to Few HSV-2 Positive :
. _ s )
P = Porportion Many in Positives = 2. i 4 0.74
pm ’ + Cl . . p=
. . a .
pr Proporrtion Few 1n Positives 1- ET :pr. .26
'Sexual Pavtners: Many to Few HSV-Z Negative
P = Proportion Many in Negatives = b~ 0.69’
na . C2 nm..
P = Proportion few.ln Ne aiiVES = 1-'2— :P 0.51
nf . P e . g - C2 nf -9
: - n - L ]
Positive to Negative with Regard to -
Number of Sexudl Partners *
v - -
P_. = Praportion Positive in hany . : .
"o -2 ;P 0.17
a+b T mp i
P = Proportion Negative in Many - :
an . -1- 2 :P__= 0.83
. a+b . mn .
. P = Propprtion Positive in Few : . \
fr -2 P, = 0.07
c+a _fp )
P = Proportion Negagive in Few :
fe - 1- = P, = 0.93
.. c+d o :
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Sexual Partners: Many to Few No Sera Group .
' e - '. C Co.
Pnsm = ?r?portlon Mgny = ro 'Pnsm = 0.47 )
in'no sera’ 3
N e- .
LS Proportion Few 1- = 'Pnsf 0.53
10 ne sera ~ 3 :
* ’ »
I . -
{
.
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