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Abstract

Objective: To test whether cumulative estrogen exposure, as determined by age at menarche, age
at menopause, female hormone use, hysterectomy, and parity, has an effect on the development of
primary Sjdgren’s syndrome (pSS).

Methods: We performed a case-control study of 2680 women from the Sjogren’s International
Collaborative Clinical Alliance (SICCA) registry, including 1320 pSS and 1360 participants with
sicca symptoms but no key features of pSS (“sicca controls™). Composite estrogen score (CES)
was calculated by point assignment for early menarche (< 10 years), high parity (>3 pregnancies),
hysterectomy, use of hormone therapy, and late menopause (=53 years). Cumulative menstrual
cycling (CMC) was calculated as years menstruating minus time pregnant.

Results: Using a regression model adjusting for age, recruitment site, ethnicity, education,
employment status, and smoking, we observed a progressive inverse trend between pSS and CES.
The odds ratio (OR) and 95% confidence interval (Cl) were as follows for the sicca control group:
CES1, OR 0.8[95% Cl, 0.67-0.99]; CES 2, OR 0.7[95% ClI, 0.57-0.97]; CES 3, OR 0.5[95% Cl,
0.30-0.86]. This finding was corroborated by analysis of CMC. At the highest level of CMC
within the postmenopausal group there was a 24% reduction in cumulative sex hormone exposure
among pSS registrants relative to controls.

Conclusions: Women with pSS have lower estrogen exposure and CMC compared to a sicca
control. Increasing estrogen exposure was negatively associated with development of pSS. Further
longitudinal studies of sex hormone exposure in pSS are needed to confirm these findings.
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Introduction

Methods

Primary Sjogren’s syndrome (pSS) is a disease characterized clinically by oral and ocular
sicca and pathologically by lymphocytic infiltration of the lacrimal and salivary glands.
Females are affected 10 times more often than males, making pSS the most female-
predominant autoimmune disease (1). Of further interest, the age of onset of pSS typically
occurs around the time of menopause when female sex hormones decrease precipitously (1).
Both the female predominance and the perimenopausal time of disease onset implicate a role
for sex hormones in the pathogenesis of pSS.

Various sex hormones may play a role in the pathogenesis of pSS, including
dehydroepiandrosterone (DHEA), prolactin, and estrogen (2-4). However, few
epidemiologic studies have examined reproductive or menstrual history and development of
pSS. Small observational studies have failed to demonstrate an association of pSS with age
of menarche or menopause (5, 6).

We sought to investigate a pathogenic role for sex hormone exposure in pSS through an
analysis of the Sjogren’s International Collaborative Clinical Alliance (SICCA) registry, an
NIH-funded international project with more than 3,500 registrants (7). We examined
reproductive and menstrual factors and pSS prevalence in 1320 female pSS compared to
1360 female registrants who did not have pSS. This study represents the largest study to date
evaluating sex hormone exposure with the primary aim to investigate whether reproductive
or menstrual history is associated first with the development of pSS and second with specific
pSS phenotypic features.

Study population

SICCA is an NIH-funded international registry, based at the University of California, San
Francisco, that enrolled individuals with suspected or established pSS from 2003 to 2012
(7). Participants were enrolled from nine international research institutions. Inclusion criteria
included sicca symptoms, multiple dental caries without other risk factors, a previous
diagnosis of pSS, bilateral parotid enlargement, or abnormal serology (antinuclear antibody
(ANA), rheumatoid factor (RF), anti-SSA antibody, or anti-SSB antibody). To be eligible,
participants had to be at least 21 years old and capable of signing informed consent. They
were also excluded if they had known hepatitis C, human immunodeficiency virus, past head
and neck radiation, graft-versus-host-disease, active tuberculosis, amyloidosis, sarcoidosis,
current treatment with daily glaucoma eye drops, vision corrective corneal surgery in the last
five years, cosmetic eyelid surgery, or a physical or mental condition that would impede
study participation. As per the Helsinki Declaration, informed consent was provided by all
participants.

Once enrolled in the registry, all participants completed an initial visit that included an
interview and questionnaires, physical examination, blood, tear, and saliva collection, and
labial salivary gland biopsy. All examinations and data collection were performed adhering
to a uniform protocol at each SICCA site. Evaluation for other autoimmune disease
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including systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA) was performed
on all registrants with subsequent classification as SLE or RA if they met American College
of Rheumatology (ACR) criteria. Details of enrollment procedures are provided at http://
sicca.ucsf.edu/ and previously described in the literature (8, 9).

The current study included female registrants who fulfilled the ACR/European League
Against Rheumatism (EULAR) 2016 criteria for pSS (10) who did not have another
autoimmune disease. The control group was defined by the presence of at least one objective
sicca sign but lacked both an anti-SSA antibody and a biopsy showing focal lymphocytic
sialadenitis with a focus score of =1. Sicca signs were defined as unstimulated whole
salivary flow (UWS) <0.1ml/minute, maximum ocular staining score (OSS) =5, and
Schirmer’s test <5mm/5 min for baseline mean Schirmer’s of both eyes.

Data/Outcome collection

Menstrual and reproductive history.—Menstrual history included age of menarche
(<12, 12, 13, 214 years), age of menarche <10 years (binary variable with age cut off at 10
years), age of menopause (<46, 46-50, 51-52, 53-55, =56 years), and age of menopause =
53 years (binary variable with age cut off of 53 years). Reproductive history included
number of pregnancies, number of full term pregnancies, number of pregnancies resulting in
miscarriage (15¢, 2"d and 3" term), use of female hormones at the time of enrollment (birth
control pills, estrogen/progestin as pills, patches or injections), and hysterectomy history (no
information was available on oophorectomy history).

Composite and cumulative scores.—To calculate composite estrogen score (CES),
one point was assigned for each of the following variables: early menarche (< 10 years),
high parity (>3 pregnancies), hysterectomy, use of hormone therapy, and late menopause
(=53 years) (11). CES total score ranged from zero to five. Hysterectomy is most commonly
indicated for fibroids, a benign tumor dependent on estrogen presence (12, 13). Thus,
hysterectomy without oophorectomy serves as a surrogate marker of estrogen exposure and
was included in the CES as in previous similar composite scores (11, 14). The diagnosis date
of pSS frequently lags behind onset of this disease; thus, we utilized onset of sicca
symptoms as an indicator of date of onset of pSS. Cumulative menstrual cycling (CMC)
years for premenopausal registrants were calculated as the age of the registrant minus years
since first sicca symptom onset, menarche age, and time pregnant (15-17). For each live-
born child, 0.75 years (hine months) were subtracted and for each miscarriage/stillborn, 0.25
years (three months) were subtracted (18). CMC years for postmenopausal women was
calculated as age of menopause or date of onset of sicca symptoms (whichever was first)
minus age of menarche and time pregnant. CMC was reported in quartiles or quintiles based
on population distribution.

Variables related to pSS and disease severity.—Phenotypic characteristics of pSS
including OSS, UWS, Schirmer’s test score, arthritis (joint stiffness>1 hour, joint pain or
swelling, or synovitis on examination), RF, anti-SSA antibody, focus score =1, and germinal
center presence on labial gland biopsy. Germinal center presence was assessed only on tissue
sections stained with Haemotoxylin and Eosin (H&E). Additional pSS variables included

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2021 September 01.


http://sicca.ucsf.edu/
http://sicca.ucsf.edu/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McCoy et al.

Page 4

presence of lymphadenopathy, parotid/submandibular gland swelling, or a history of
lymphoma, cutaneous vasculitis, interstitial lung disease (ILD), glomerulonephritis, renal
tubular acidosis, interstitial nephritis, anemia, thrombocytopenia, lymphopenia, and
neutropenia. The top ten most prevalent phenotypic features of pSS were selected for
analysis of association with pSS. Less frequent phenotype features were present in such low
numbers that a meaningful association could not be established.

Data Analysis

Results:

This is a case-control study of women from the SICCA registry. Covariates included age,
referral source, race, education level, employment status, smoking status, and recruitment
site. Since all patients were women, there was no need to account for sex in the model.
Differences in baseline characteristics by pSS and controls groups were compared via Chi-
square test for categorical variables and t-test for continuous variables. Multivariable logistic
regression was used for outcomes against the predictors of interest and all results are
interpreted in terms of odds ratios. CMC was divided into quartiles, with the lowest quartile
as reference group. We used Spearman’s rho correlation coefficient to analyze the
correlation between CES and CMC. Statistical analyses were performed using STATA
software, version 15 (Stata Company, College Station, Texas).

Demographic Characteristics

Association

2680 women were included in the study, resulting in a case-control study of 1320 pSS and
1360 sicca-control registrants. Demographic characteristics of the pSS and the sicca control
group are presented in Table 1. The mean ages (+standard deviation [SD]) of the pSS and
the sicca control group were 52.04+13.45 and 54.04+12.93 years, respectively. Referral
source was similar between sicca-control and pSS; however, age, ethnicity, tobacco use,
education, employment, and recruitment site varied between the two groups (Table 1).

between pSS and menstrual/reproductive history

Statistical analyses are reported for CES categories of 1 to =3, given the paucity of
registrants with CES levels of four or higher. pSS registrants had significantly reduced
cumulative estrogen exposure, when compared to controls, as measured by CES1 to CES=3
(Table 2). This risk reduction increased progressively from the CES1 to CES=3 strata in the
sicca control group. pSS registrants were half as likely to have had CES=>3 compared to
sicca controls (OR 0.5 [95% CI, 0.30-0.86]). This finding was corroborated by the analysis
of CMC, after adjusting for covariates (Table 2). pSS was associated with lower CMC
compared to sicca controls. In the premenopausal group there was significant reduction in
risk within the 2"d and 3" quartile (3 quartile OR 0.49 [95% CI 0.30-0.80]) but this trend
did not reach significance in the 4t quartile (OR 0.69 [95% CI 0.38-1.26]). Similarly, there
was a trend toward reduced CMC in pSS compared to sicca control in the post-menopausal
group, although statistical significance was not achieved (4! quartile OR 0.76 [95% ClI
0.56-1.04]).
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When individual components of reproductive and menstrual history were compared between
pSS and sicca control, the latter had lower odds of hysterectomy (OR 0.71 [95% CI 0.57—
0.89]), younger age of menarche (p=<0.00001), and more registrants currently taking female
hormones (p<0.001) (Table 3). pSS had a trend toward young age of menarche (<10 years)
that did not reach significance (p=0.059). The age of menarche followed a Gaussian
distribution. There was no clear association between pSS and other individual components
of menstrual and reproductive history including pregnancies, miscarriages, and menopause.
There was weak positive association between CES and premenopausal CMC (Spearman’s
rho=0.22, p<0.0001) and no association between CES and postmenopausal CMC
(Spearman’s rho=-0.01, p=0.61).

between reproductive history and phenotypic characteristics of pSS

Statistical analyses are reported for CES levels of 1-3, given the paucity of registrants with
CES levels of four or higher. Among pSS registrants with CES levels of three compared to
those with CES levels of zero, there was a statistically significant reduced risk of abnormal
0SS, hypergammaglobulinemia, RF, and anti-SSA antibodies and increased risk of arthritis
(Table 4). There was no association between CES and UWS, Schirmer’s test score, germinal
center-like structures, anemia, focus score, or RF. These findings were not corroborated by
an analysis of CMC. Indeed, greater CMC was inversely associated with inflammatory
arthritis. CMC was associated with abnormal UWS in premenopausal and postmenopausal
groups, whereas CMC was inversely associated with abnormal Schirmer’s test score and
OSS in the premenopausal group. No association was seen between CMC and labial gland
biopsy germinal center-like structures, anemia, hypergammaglobulinemia, focus score, RF,
or anti-SSA antibody.

Discussion

This case-control study utilizing data from the SICCA registry demonstrates an inverse
association between risk of pSS and both CMC and CES. This relationship was progressive
in CES, suggesting a dose-response between pSS and historical reproductive hormone
exposure. We adopted accepted measures of systemic sex hormone exposure widely used in
epidemiologic studies, the CES and CMC, for use with data available in the SICCA registry
(11, 15-21).

Although the CES and CMC both showed reduced odds of pSS with greater systemic sex
hormone exposure, the CMC did not parallel the same dose-response that CES
demonstrated. The discordance between CES and CMC might be explained by several
factors. First, the CES is a composite score of multiple factors associated with greater female
sex hormone exposure whereas the CMC evaluates only duration of menstruation as a sex
hormone exposure event. Thus, the CES might have greater power to detect a difference in
odds of pSS based on the higher number of female sex hormone exposure events included in
this composite score. Second, the other individual components of the CES might have a
greater influence on pSS than duration of menstruation included in the CMC. The CES
includes both hysterectomy and hormone use, both factors that are significant when
evaluated individually. Finally, CMC could also play a role in the development of dry eye or
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mouth symptoms, reducing the ability to detect a difference between the pSS and control
population.

Previous observational studies examined the relationship between pSS and reproductive and
menstrual factors. One such study identified a possible increased risk of pSS with >1
pregnancy (5), but we could not confirm this finding. Additionally, previous studies did not
find significant association between reproductive and menstrual history and pSS (5, 6).
However, these studies were smaller than the current reported case-control study.

Our findings are consistent with previously reported studies that show greater reproductive
hormone exposure prior to clinical onset of disease might protect against the development of
pSS. This would also be consistent with the epidemiology of pSS in which the onset is
typically in the perimenopausal time-period, upon estrogen and progesterone withdrawal. In
humans, breast cancer patients treated with aromatase inhibitors develop pSS at increased
frequency (4). Mouse models provide additional support for the protective effect of estrogen.
Mice lacking aromatase have destruction of acinar cells of the major salivary glands with
age (22) and normal mice who undergo ovariectomy develop apoptosis of the salivary gland
epithelial cells (23). Additionally, retinoblastoma-associated protein 48 induces apoptosis
within exocrine glands, creating autoimmune lesions similar to those found in pSS, and this
process is dependent on estrogen absence (24). In another mouse model, ovariectomy in
predisposed mice leads to accelerated onset of a pSS-like syndrome (25).

Although experimental evidence favors a protective role for estrogen, less is known about
other female systemic hormones involved in menstruation and reproduction such as
progesterone and prolactin. Prolactin levels may be higher in pSS patients; it is unclear if
there is any relationship to systemic manifestations of pSS (26, 27). Progesterone may be
present at lower levels compared to estrogen or prolactin in pSS patients compared to
control (28), but no correlation with pSS activity has been studied. DHEA conversion to
estrogen and dihydrotestosterone is impaired intracellularly within the salivary gland and
this is suspected to contribute to the pathogenesis of pSS (29).

pSS and many other autoimmune diseases share a marked female predominance, but pSS is
distinctive in exhibiting a peak onset of symptomatic disease around the age of menopause,
despite the presence of autoantibodies up to 20 years earlier (30). Many factors have been
postulated to account for the female predominance of autoimmune disease, including X-
chromosome gene dosing, enhanced female hormone exposure, and environmental
differences (31-33). The prevalence of trisomy X (XXX) is 2.9 times higher than in women
with XX, a higher reported rate than that of systemic lupus erythematosus (34). Identified X-
linked genes that might play a role in pSS-related autoimmunity include X-linked
ectodermal dysplasia receptor and Foxp3 mutation (33, 35). X-chromosome-related sex
hormone expression also influences autoimmunity as discussed above. Finally,
environmental exposures such as gut microbiota may also explain sexual dimorphism. Male
and female non-obese diabetic (NOD) mice develop type 1 diabetes a varying rates, this
process is dependent on gut microbiota, which in turn regulates sex hormone levels and risk
for autoimmunity (36-39). It is this complex interplay between different genetic,
environmental, and estrogen exposures that might contribute to the variable and more severe
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phenotype of younger onset pSS compared to later onset pSS (40-43). Our findings suggest
cumulative estrogen exposure may have a modulating effect on factors that predispose
women to autoimmune disease. In the case of pSS, lower cumulative estrogen exposure
appears to augment the clinical expression of disease.

We also demonstrated potential relationships between pSS phenotype and reproductive and
menstrual hormone exposure. However, these findings were not consistent across CES and
CMC score. For example, inflammatory arthritis was associated with increasing risk with
increased CES, whereas it appeared to be associated with reduced CMC score. It is possible
this difference could be attributed to CES providing a measurement of estrogen exposure,
whereas CMC measures overall menstrual cycling. Estrogen exposure and other sex
hormones involved in menstruation may differentially influence features of pSS. UWS was
associated with greater CES and CMC, whereas OSS, hypergammaglobulinemia, focus
score, and rheumatoid factor were inversely associated with CES and CMC. Because
germinal centers were identified by H&E, a method that has low sensitivity for germinal
center detection, it is possible that specimens were falsely reported as negative. These
findings indicate that menstrual and reproductive factors might influence pSS phenotype;
however, additional larger studies are needed to evaluate this possibility adequately.

Strengths of this study include the large sample size and broadly representative population.
The SICCA registry includes participants from across the world and from a multitude of
recruitment sources including rheumatology, ophthalmology, dentistry, and local
organizations. The variety of participants and locations included in the SICCA registry helps
to mitigate selection bias and make the findings of this study more generalizable.

The findings of this study must be interpreted in the context of the limitations of a case-
control study. Case-control studies identify association and we cannot confirm a causative
effect of reproductive or menstrual factors on pSS. Certain confounders known to impact
reproductive and menstrual factors were not available to include as covariates in our model,
including body mass index, alcohol use, and physical activity (44). Another significant
limitation to this study is the lack of information available through the SICCA registry
detailing menstrual cycling and reproductive factors. No data are available describing
menstrual regularity or lactation, both factors known to influence hormone-dependent
disease outcomes (45). No details are available on the type, duration, or time-period of
exogenous hormone or oral contraceptive use. Another limitation of this study is that the
control population was not a standard healthy control as nearly all individuals recruited to
the registry who did not have pSS had ocular or oral sicca. It is possible that the sicca-
control group represent an incomplete form of pSS. However, this might actually strengthen
our results, as a more similar control group would reduce the chances of the significant
findings we report. Although a limitation, the use of a sicca-control population has some
advantage in that most individuals seen in clinic for the question of pSS have some form of
sicca, making sicca-control a clinically relevant control group. The SICCA registry included
self-reported past reproductive and menstrual history, and such retrospective information
may be subject to recall bias. Another potential concern is the accuracy of pSS diagnosis
given that pSS patients might be misdiagnosed as RA or SLE (46). However, the SICCA
registry performed a rigorous and standardized assessment of all patients using ACR and
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EULAR criteria to minimize this risk. Finally, survival bias may affect the findings of this
registry-based study.

Conclusion

Women with pSS have lower estrogen exposure and cumulative menstrual cycling compared
to a sicca control group. As estrogen exposure increased, there was a trend toward decreased
risk of pSS. Reproductive and menstrual factors might influence pSS phenotype, but this
finding was not as compelling. Further longitudinal studies of sex hormone exposure in pSS
are needed to confirm these findings
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Significance & Innovation
. Female sex hormones might be protective in primary Sjogren’s syndrome.

. The finding that female sex hormones might be protective in primary
Sjogren’s syndrome provides insight into potential novel mechanisms of
pathogenesis in this disease.

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2021 September 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

McCoy et al.

Table 1.

Demographic characteristics of female SS and sicca controls from the SICCA registry

Age (mean, SD)

Age (Years)

Ethnicity *

*
Tobacco

Education

Employment*

Recruitment Site

*
Referral Source

18-39
40-59
60-79
80+

Caucasian/Middle eastern

Hispanic/Latino
Native American
Asian/Pacific Islander
African Column

Ever

Never

None

Primary/grammar school
Some high school

Graduate from high school
Some college/university
Complete college/university

Full-time

Part-time
Homemaker full time
Retired

Student

Temporarily not working
Disability

Argentina

China

Denmark

India

Japan

us

UK

Sjogren’s clinic
Dentist
Rheumatologist
Ophthalmologist
Other doctor

SS
n=1320
52.04(13.5)
n(%)
254(19)
648(49)
401(30)
17(1)
569(43)

895(71)
22(2)
168(13)
117(9)
271(21)
234(18)
508(38)
480(36)

185(14)
216(16)
274(21)
202)
45(3)
99(8)
154(12)
233(18)
161(12)
50(4)
182(14)
421(32)
119(9)
331(25)
111(8)
376(29)
95(7)
47(4)

Sicca Control
n=1360
54.04(12.93)
n(%)
199(15)
678(50)
461(34)
20(1)
879(65)
171(13)
52(4)
222(16)
34(3)
366(40)
895(60)
13(1)
199(15)
77(6)
206(15)
316(23)
549(40)
394(29)

189(14)
178(13)
320(24)
17(1)
46(3)
215(16)
208(15)
53(4)
284(21)
22(2)
110(8)
563(41)
120(9)
310(23)
127(9)
378(28)
100(7)
73(5)

p

0.0001

<0.001

<0.0001

<0.0001

<0.0001

<0.0001
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Website

Advertisement
Support Group
Friend/Relative

Other

SS
n=1320
145(11)

48(4)
72(5)
41(3)
50(4)

Sicca Control
n=1360
144(11)

46(3)
57(4)
55(4)
65(5)

*
Data missing for ethnicity (n=3), smoking (n=251), employment (n=2), referral source (n=9) categories
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Table 2.
Association between CES and CMC and SS
SS Sicca Control
n=1320 n=1360 P OR 95% ClI
(49%)  (51%)
CES 0 667(51) 528(39) <0.001 ref
1 462(35) 546(40) 0.81 0.67-0.99
2 164(12) 233(17) 0.74 0.57-0.97
>3 272)  53(4) 050 0.30-0.86
cmc*
Premenopausal Q1 154 95 0.01 ref
Q2 136 114 0.64 0.41-0.98
Q3 122 123 0.49 0.30-0.80
Q4 121 127 0.69 0.38-1.26
Postmenopausal Q1 203 213 0.4 ref
Q2 208 215 0.89 0.66-1.21
Q3 191 226 0.82 0.60-1.12
Q4 176 224 0.76  0.56-1.04

CES: Composite estrogen score; CMC: cumulative menstrual cycling; Q: Quartile;

Missing data for SS CMC (n=9) and for sicca control (n=23) due to unavailable dates of menarche or menopause.
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Association between individual reproductive and menstrual factors and SS

Table

3.

SS Sicca Control
n=1320 n=1360
n(%) n(%) P OR 95%Cl
Menarche age (mean, SD) 13.1(1.7) 12.8(1.7) <0.00001
Menarche < 10 yrs (n) 53 70 0.06
Pregnancies 0 229(17)  217(16) 0.29 ref
1 159(12)  161(12) 0.8 0.60-1.15
2 319(24)  332(24) 0.9 0.65-1.14
3 289(22)  295(22) 08 0.62-1.11
>3 322(24)  352(26) 0.8 0.63-1.12
Hormone Use * No 1135(86) 1074(79) <0.001  ref  0.68-1.08
Yes 185(14)  285(21) 0.86
Hysterectomy * No 1117(85) 1037(76)  <0.001  ref
Yes  203(15)  322(24) 0.7 0.57-0.89
Menopause (mean, SD) 47.4(5.8) 47.2 0.55
Menopause = 53 105 134 0.39

Data missing for pregnancies (n=5), hormone use (n=1), and hysterectomy (n=1) categories
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Association between phenotypic features of Sjogren’s Syndrome and menstrual/reproductive history

Arthritis UWS (625) Schirmer's OSS (666) Hyper-GG RF (431) anti-SSA
(702) (322) (368) (489)
OR OR OR OR OR OR OR
(95%Cl) (95%Cl) (95%Cl) (95%CIl) (95%Cl) (95%Cl) (95%CIl)
CES 0 ref ref ref ref ref ref ref
1 1.2(1.0-1.5) 1.3(1.1-1.6) 0.9 (0.7-1.1) 0.8(0.6-0.9) 0.8(0.7-1.0) 0.9(0.8-1.1) 1.0(0.7-1.0)
2 1.3(1.0-1.7) 1.2(0.9-1.6) 0.9 (0.7-1.2) 0.8 (0.6-1.0) 0.8(0.6-1.1) 0.9(0.7-1.1) 0.7 (0.6-1.0)
3 25(1.3-5.00 1.1(0.6-1.8) 1.0 (0.5-1.7) 0.4(0.2-0.7) 0.3(0.1-0.8) 0.5(0.2-0.9) 0.5(0.3-0.9)
Premenopausal Q1 ref ref ref ref ref ref ref
Q2 0.7(05-12) 1.8(1.1-2.8) 0.8 (0.5-1.4) 0.8(0.5-1.3) 09(0.6-15) 0.8(0.5-1.2) 0.8(0.5-1.2)
Q3 09(05-14) 21(1.3-33) 0.9 (0.5-1.5) 0.7 (0.4-1.1) 1.0(0.6-1.8) 1.0(0.6-1.7) 0.8(0.5-1.3)
Q4 0.7(0.4-12) 35(2.0-6.0) 0.5 (0.3-0.9) 0.6 (0.3-1.0) 05(0.3-0.9) 0.5(0.3-0.9) 0.5(0.3-0.9)
Q5 05(0.2-1.0) 4.1(21-7.9) 0.4 (0.2-0.9) 05(0.3-1.0) 05(0.2-1.0) 0.8(0.4-15) 0.7 (0.4-1.5)
Postmg&og ausal Q1 ref ref ref ref ref ref ref
Q2 08(05-11) 1.0(0.7-1.4) 0.7 (0.5-1.1) 09(0.6-1.2) 08(05-1.2) 1.0(0.7-1.5) 1.0(0.7-1.3)
Q3 0.7(05-09) 13(0.9-18) 0.78(0.5-1.1) 1.1(0.8-1.6) 0.9(0.6-1.4) 1.0(0.7-1.4  0.9(0.7-1.3)
Q4 06(0.4-09) 1.3(0.9-1.9) 0.7 (0.5-1.0) 11(0.8-1.5) 0.8(0.5-1.3) 0.9(0.6-1.2) 0.8(0.5-1.1)
Q5 0.6(04-09) 15(1.1-2.2) 0.9 (0.6-1.3) 1.0(0.7-14) 0.8(0.6-1.3) 09(0.6-1.3) 0.7 (0.5-1.1)

CES: Composite estrogen score; CMC: cumulative menstrual cycling; Q: Quintile; UWS: unstimulated whole salivary flow; OSS: ocular staining
score; Hyper-GG: Hypergammaglobulinemia; RF: Rheumatoid Factor
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