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Abstract

Background: Previous studies have suggested that violence victimization is prevalent among women with
premenstrual syndrome (PMS). However, it is unclear whether early life abuse contributes directly to PMS or
whether associations are explained by the high prevalence of PMS risk factors including smoking and obesity
among women reporting childhood abuse.

Methods: We have assessed the relation of early life abuse and the incidence of moderate-to-severe PMS in a
study nested within the prospective Nurses’ Health Study 2. Participants were aged 27-44 years and free from
PMS at baseline, including 1,018 cases developing PMS over 14 years and 2,277 comparison women expe-
riencing minimal menstrual symptoms. History of early life emotional, physical, and sexual abuse was self-
reported in 2001.

Results: After adjustment for obesity, smoking, and other factors, emotional abuse was strongly related to PMS
(PTrena <0.0001); women reporting the highest level of emotional abuse had 2.6 times the risk of PMS as those
reporting no emotional abuse (95% confidence interval, 1.7-3.9). Women reporting severe childhood physical
abuse had an odds ratio of 2.1 (95% confidence interval, 1.5-2.9; prreng <0.001) compared with those reporting
no physical abuse. Sexual abuse was less strongly associated with risk. Adjustment for childhood social support
minimally affected findings.

Conclusions: Findings from this large prospective study suggest that early life emotional and physical abuse
increase the risk of PMS in the middle-to-late reproductive years. The persistence of associations after con-
trol for potential confounders and mediators supports the hypothesis that early life abuse is importantly related
to PMS.

Introduction

PREMENSTRUAL SYNDROME (PMS), characterized by the
cyclic occurrence of physical and emotional symptoms
prior to menses that causes substantial impairment, is expe-
rienced by 8%—20% of reproductive aged women.'™ The
development of PMS likely involves a complex interplay of
hormonal, neural, dietary and behavioral factors.> Evidence
suggests that psychosocial factors including exposure to early
life emotional, physical, and sexual abuse also may contrib-
ute. Several small studies have reported that abuse history is

common among women experiencing PMS or premenstrual
dysphoric disorder (PMDD), a more severe form of PMS in
which emotional symptoms predominate.®'* For example,
Girdler et al. reported that PMDD cases (n=28) were sig-
nificantly more likely than controls to report sexual and
physical abuse, as well as younger age of first abuse.’ Simi-
larly, Perkonigg et al. found that women with PMDD were
6.7 times more likely to report childhood sexual abuse than
controls (95% confidence interval [95%CI], 3.2-14.1).*
Most previous studies of abuse and PMS have been unable
to control for potentially important confounders, such as
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smoking, alcohol use, and obesity. It thus remains unclear
whether abuse contributes directly to the pathophysiology of
PMS, or whether observed associations are explained largely
by behavioral factors associated with risk of PMS'*'® that
are also common among women with a history of abuse.'”'®
It is also unknown whether abuse in childhood and adoles-
cence have different relations with PMS, and whether emo-
tional, physical, and sexual abuse each independently
influence risk. We have assessed these relations in a substudy
nested within the Nurses’ Health Study 2 (NHS2).

Methods
Study population

The NHS?2 is a prospective cohort study of 116,686 U.S.
female registered nurses who responded to a mailed ques-
tionnaire in 1989. Aged 25-42 years at baseline, participants
provided information on medical history and health-related
behaviors including smoking and oral contraceptive use.
Cohort members have completed questionnaires every two
years thereafter to update information on risk factors and
report new diagnoses. The response rate for each question-
naire has been =89%. The study protocol was approved by
the Institutional Review Board at Brigham and Women’s
Hospital.

Assessment of premenstrual syndrome

This analysis includes members of the NHS2 PMS Sub-
study, described previously.'®?° Briefly, we identified all
NHS2 members who had not reported a diagnosis of PMS
on their main NHS2 questionnaire in either 1989 or 1991,
and were thus at risk for being diagnosed with PMS during
follow-up. We then identified all premenopausal women who
self-reported on a NHS2 questionnaire between 1991 and
2005 that they had been newly diagnosed with PMS by a
physician (n=4,108; Fig. 1). As a comparison group, we
randomly selected 3,248 premenopausal women who did not
report PMS during the follow-up period (1991-2005). To
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make sure that women with PMS and comparison women
provided information about comparable time periods, we
assigned each a ‘“‘reference year.”” For PMS cases, reference
year was equal to year of PMS diagnosis. Because compar-
ison women did not have a year of diagnosis, we assigned
each a randomly chosen reference year between 1991 and
2005. To reduce the likelihood of including women with
PMS-type symptoms caused by conditions other than PMS,
from both groups we excluded women who reported cancer,
endometriosis, highly irregular menstrual cycles, infertility,
or hysterectomy prior to their reference year.

Participants were sent a questionnaire based on the Calendar
of Premenstrual Experiences,ZI on which we assessed the oc-
currence of 26 physical, behavioral and affective symptoms,
symptom timing during the menstrual cycle, and the impact of
symptoms on multiple domains of daily functioning. Com-
pleted questionnaires were received from 3,579 (87%) of the
women self-reporting PMS and 3,087 (95%) women in the
comparison group. Women responding to the PMS question-
naire did not differ substantially from nonrespondents in terms
of age (34.4 vs. 34.5 years), body mass index (BMI) (24.0 vs.
24.8 kg/m?), ever use of oral contraceptives (81.9% vs. 83.7%)
and other baseline characteristics.

We used responses to further limit our case group to wo-
men who met established criteria for moderate-to-severe
PMS.?! Case criteria included: (1) the occurrence of at least
one physical/behavioral and one affective menstrual symp-
tom; (2) overall symptom severity of moderate or severe, or
symptom impact on one or more life activities and social
relationships rated as moderate or severe; (3) symptoms be-
ginning within 14 days before onset of menses; (4) symptoms
ending within 4 days after onset of menses; and (5) symptoms
absent in the week after menses ends. Overall, 1,257 (35%)
self-reported cases met these additional criteria (Fig. 1).

We also used menstrual symptom questionnaires to further
limit the comparison group to women who confirmed that
they experienced no menstrual symptoms or only mild
symptoms of no personal impact. Ultimately, 2,463 (80%)
comparison women met these control criteria. Women who

NHS Il Cohort
(n=116,678)

[ Exclusions: PMS self-reported in £1991, history of

cancer, endometriosis, infertility, etc. ]

L ] 2
New PMS diagnosis 1991-2005 No PMS diagnosis 1991-2005
FIG. 1. Selection of participants n=4108 (n = 3248, randomly selected)
into the Nurses’ Health Study 2 v v
Premenstrual Syndrome Substudy [ COPE questionnaire mailing ]
and present analysis. v I
3579 (87%) responses received 3087 (95%) responses received
i ¢ i &
1257 (35%) meet PMS case criteria 2463 (80%) meet control criteria
v v
1018 (81%) PMS cases completed 2277 (92%) controls completed
violence questionnaire (2001) violence questionnaire (2001)
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did not meet either case or control criteria were excluded
from further analysis. This procedure allowed us to compare
women at extreme ends of the spectrum of menstrual
symptom experience, thereby minimizing the likelihood of
misclassification between PMS cases and controls.

The validity of our approach to identifying PMS cases and
controls was assessed previously among 135 substudy mem-
bers first reporting PMS in 2001 and 371 not reporting PMS
(1989-2001).%° Cases meeting our criteria for PMS were very
similar to cases also reporting clinician-supervised prospective
symptom charting, in terms of symptom frequency (e.g., mean
number of physical symptoms: 5.5 vs. 6.1, p>0.05), timing of
occurrence (e.g., mean number of days symptoms began be-
fore onset of menses: 5.7 vs. 6.1, p>0.05), and severity (e.g.,
symptoms caused moderate-severe social isolation: 10% vs.
17%, p >0.05). Furthermore, odds ratios for the associations of
the two risk factors evaluated (age and calcium intake) with
PMS risk using both case definitions were nearly identical,
suggesting that our method is comparable to prospective
charting in its ability to classify PMS cases and controls in
large epidemiologic studies.

Assessment of early life abuse

A violence questionnaire was sent to 91,286 NHS2
members in 2001. Completed responses were received by
68,518 (75%) women, including 1,018 PMS Substudy cases
(81%) and 2,277 controls (92%). This questionnaire was
designed after an extensive literature review, in consultation
with experts in the field of violence assessment, and has been
described in detail previously.'”'® Questions measuring pu-
nitive parenting occurring before age 11 were derived from
the Childhood Trauma Questionnaire (CTQ) short form.?>%
Two items measured physical abuse and corporal-type pun-
ishment: ““People in my family hit me so hard that it left me
with bruises and marks’’; and “‘I was punished with a belt, a
board, a cord, or some other hard object.” Two items measured
emotional abuse: ‘“Someone in my family yelled or screamed
at me’’; and ‘“People in my family said hurtful or insulting
things to me.” A fifth item measured perception of punish-
ments: “The punishments I received seemed cruel to me.”
Responses were reported on a Likert scale, with the following
scores assigned: never true=1; rarely true=2; sometimes
true =3; often true =4; very often true=5. We calculated total
CTQ score by summing responses to these five items, with
total scores ranging from 5 (no evidence of maltreatment) to 25
(frequent maltreatment). Additionally, one CTQ item mea-
sured social support: “Someone in my family made me feel
special.” This item was not included in the CTQ score, but was
instead evaluated as a mediator of the effects of childhood
maltreatment.

Questions on physical abuse in childhood (before age 11)
and adolescence (ages 11-17) physical abuse were adapted
from the Revised Conflict Tactics Scale.”* Women were
asked: Did a parent, stepparent or other adult guardian ever:
spank you for discipline; push, grab, or shove you; kick, bite,
or punch you; hit you with something that hurt your body;
choke or burn you; or physically attack you in some other
way. Response options included never, once, a few times, and
more than a few times. We derived four categories of abuse
based on the most severe level of abuse reported at each time
period, following methods established previously by Rich-
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Edwards et al (2010).>> “None” corresponded with no re-
ported physical abuse. “Mild” included being pushed,
grabbed, or shoved one or more times; being kicked, bitten, or
punched once; or being hit with something once. ‘“Moder-
ate”” included being hit with something more than once or
being physically attacked once. ‘““Severe’ included being
kicked, bitten, or punched, physically attacked more than
once, or ever choked or burned. The question on spanking for
discipline was not included in the abuse categorization.

Questions on inappropriate sexual touching or forced sex
were adapted from the Sexual Experiences Survey.?® Ques-
tions were: ‘“Were you ever touched in a sexual way by an
adult or an older child, or were you forced to touch an adult or
an older child in a sexual way when you did not want to?”’
and ‘“‘Did an adult or older child ever force you or attempt to
force you into any sexual activity by threatening you, holding
you down, or hurting you in some way when you did not want
to?” Response options for these questions were: ““No, this
never happened’’; *‘Yes, this happened once’’; or ““Yes, this
happened more than once.” We categorized sexual abuse
during childhood (< 11 years) and adolescence (11-17 years)
as follows: ‘“‘none,” ‘“‘unwanted sexual touching,” “‘forced
sex once,”” or ‘“‘forced sex more than once.”” As with physical
abuse, we assigned women to categories based on the most
severe level of abuse reported at each time period.”

Finally, we created summary variables that captured co-
occurrence of exposure to emotional, physical and sexual
abuse in childhood, and cumulative violence exposure in
childhood and adolescence, following the method described
previously by Boynton-Jarrett et al.?’

Assessment of other factors

Factors measured at baseline included age, age at menar-
che, and race/ethnicity. Information on number of full-term
pregnancies, age at first birth, oral contraceptive use, and
smoking history was collected at baseline and then updated
every 2 years. Childhood socioeconomic factors including
mother’s education, father’s education, and home ownership
when the participant was an infant were reported in 2005.
Current household income was assessed in 2001.

Participation in physical activity was measured in 1991,
1997, and 2001 by asking how much time women spent each
week participating in specific recreational activities. Re-
sponses were used to calculate metabolic equivalent hours
per week of activity. Information on food and nutrient intake
was collected in 1991, 1995, 1999, and 2003 by validated
semiquantitative foods frequency questionnaire”® and was
used to estimate intake of calcium, vitamin D, B vitamins,
and other nutrients. All nutrients were adjusted for total en-
ergy intake using the residual method.?

Participants reported their height at baseline and reported
current weight on each biennial questionnaire, which we used
to calculate BMI {weight (kg)/[height (m)]z}. In addition,
at baseline participants were shown diagrams of female body
figures and asked to identify which best represented their
body at age 5 years (range from 1 =very thin to 9 =extremely
obese). Responses were used to derive a childhood soma-
togram score.””

Physical and sexual abuse occurring in adulthood (i.e.,
between age 18 and the year 2001) was measured on the 2001
violence questionnaire. Finally, participants reported history



732

of clinically diagnosed depression, use of antidepressant
medications and the timing of each, on the questionnaire used
to assess menstrual symptoms.

Statistical analysis

All statistical analyses were conducted with SAS (SAS
Institute, Inc., Cary, NC). We compared age-standardized
baseline characteristics of PMS cases and controls with
generalized linear models (PROC GLM) adjusting for age.
We then compared characteristics of women reporting dif-
ferent levels of abuse.

We used logistic regression to estimate odds ratios for
PMS for women across categories of abuse, and calculated
95% confidence intervals (95%CI). We built three sets of
models following methods used previously in studies of early
life abuse and risk of conditions including type 2 diabetes,?’
hypertension,®’ chronic inflammation,®” heart disease, and
stroke.* In Model 1, we adjusted for age and characteristics
during early life (i.e., prior to or contemporaneous with
abuse), which we considered potential confounders. These
included race/ethnicity, somatogram at age 5, maternal edu-
cation, paternal education, and home ownership in the nurse’s
infancy. In Model 2, we further adjusted for characteristics
that (1) could vary between early life and PMS onset, (2) may
be affected by abuse, and/or (3) were associated with risk of
PMS in previous studies in our population.'#'%193473¢ Wwe
considered these factors potential mediators. These included
BMI, physical activity, age at menarche, household income
(in adulthood), alcohol intake, pack-years of cigarette
smoking, history of depression, physical abuse occurring in
adulthood (between age 18 and 2001), sexual abuse in
adulthood, and dietary intake of vitamin D, calcium, vitamin
B6, and potassium. Under assumptions including the absence
of exposure-mediator interaction and no residual confound-
ing, adjustment for mediators may yield estimates of direct
effects.®” In Model 3, we further adjusted for social support in
childhood.

We conducted two sensitivity analyses. First, we assessed
relations only among women first reporting PMS after com-
pletion of the 2001 violence questionnaire (i.e., 2003-2005),
to address potential recall bias related to the timing of abuse
assessment versus PMS diagnosis. Second, we excluded
women reporting any clinical diagnosis of depression or
antidepressant use prior to their reference year, to determine
whether associations were robust to potential misclassifica-
tion of depression as PMS. Finally, we assessed whether
childhood social support was an effect modifier of the abuse—
PMS relation by stratifying by high versus low social support
and comparing abuse—PMS associations across strata and by
testing for multiplicative interaction.

Results

Age-standardized baseline characteristics of the 1,018 PMS
cases and 2,277 controls are presented in Table 1. Cases were
slightly younger, had slightly higher BMI, and had slightly
lower intake of vitamin D from foods than controls. Cases were
more likely to have used oral contraceptives, and to have
smoked cigarettes. History of depression and baseline antide-
pressant use was more common in cases than controls
(p<0.0001 for both). Cases and controls did not differ sig-
nificantly in terms of alcohol intake, parity, or physical activity.
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TABLE 1. AGE-STANDARDIZED BASELINE (1991)
CHARACTERISTICS OF PREMENSTRUAL SYNDROME CASES
AND CONTROLS COMPLETING CHILDHOOD VIOLENCE
QUESTIONNAIRES, NURSES’ HEALTH STUDY 2
PREMENSTRUAL SYNDROME SUBSTUDY

Cases Controls
n=1018 n=2277
Characteristic Mean SD Mean SD p Value®
Age 339 43 344 39 <0.0001
Body mass 246 49 238 54 <0.0001
index (1991)
Body mass index 213 33 21.1 3.6 0.051
at age 18
Age at menarche 124 14 125 1.6 0.056
Number of full 1.6 1.2 1.6 1.3 0.26
term pregnancies
Age at first birth® 256 44 258 49 0.34
Physical activity 38,5 115 326 126 0.16
(METs/week)
Alcohol intake 31 63 30 69 0.80
(grams/day)
Vitamin D intake 257 126 267 134 0.03
from foods
(IU/day)
% %
Parents owned home 45 49 0.10
in nurse’s infancy
Household income >$100,000¢ 31 34 0.19
Ever used oral contraceptives 87 79 <0.0001
Used oral contraceptives 43 38 0.009
>4 years
Current smoker 13 7 <0.0001
Former smoker 26 18 <0.0001
History of clinician-diagnosed 8 4 <0.0001
depression
Ever used antidepressants® 12 4 <0.0001

All characteristics except age standardized to the age distribution
of cases and controls in 1991.

Calculated using the F statistic.

bAmong parous women.

“Assessed in 2001.

dAssessed in 1993.

MET, metabolic equivalent; SD, standard deviation.

Childhood Trauma Questionnaire (CTQ) scores of >16
were reported by 11% (n=373), and 34% (n=1,120) reported
moderate or severe physical abuse in childhood or adolescence
(Table 2). Unwanted sexual touching was reported by 22%
(n=729), and 9% (n=303) reported forced sexual activity
during childhood or adolescence. Current smoking, history of
depression, and antidepressant use were more common among
women reporting the highest levels of each type of abuse
(p<0.001). Mean adult BMI increased by severity for each
type of abuse (p <0.01). Other factors including physical ac-
tivity, alcohol intake, and oral contraceptive use did not differ
by abuse history. As expected, experiences of each type of
abuse were highly correlated.

CTQ score was significantly associated with risk of PMS
(Table 3). After adjustment for confounders including ma-
ternal and paternal education and race/ethnicity, women with
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TABLE 3. RELATIVE RISKS OF PREMENSTRUAL SYNDROME BY HISTORY OF PUNITIVE PARENTING,
NURSES’ HEALTH STUDY 2 PREMENSTRUAL SYNDROME SUBSTUDY (1991-2005)

Model 1: Adjusted

Model 2: Adjusted for Model 3: Adjusted for age,

for age and age, confounders confounders, mediators
confounders® and mediators and social support®
Type of abuse Cases  Controls OR 95% CI OR 95% CI OR 95% CI
CTQ score
5 (none) 65 288 1.0 1.0 1.0
6-10 510 1350 1.7 1.2-2.2 1.6 1.1-2.1 1.5 1.1-2.1
11-15 269 440 2.7 2.0-3.7 2.3 1.6-3.2 2.2 1.5-3.1
16-20 122 143 3.7 2.5-53 2.8 1.9-4.2 2.6 1.7-3.9
21-25 (high) 52 56 3.7 2.3-6.0 2.1 1.2-3.5 1.9 1.1-3.2
PTrend < 0.0001 PTrend < 0.0001 PTrend < 0.0001
CTQ emotional abuse items®
2 (none) 82 347 1.0 1.0 1.0
34 308 881 1.4 1.1-1.9 1.4 1.0-1.8 14 1.0-1.8
5-6 321 663 1.9 1.4-2.5 1.7 1.2-2.2 1.6 1.2-2.2
7-8 172 245 2.7 1.9-3.7 2.2 1.5-3.2 2.1 1.5-3.0
9-10 135 141 34 2.3-5.0 2.6 1.7-4.0 2.5 1.6-3.8
PTrend < 0.0001 PTrend < 0.0001 PTrend < 0.0001
CTQ corporal punishment items*
2 (none) 439 1219 1.0 1.0 1.0
3-4 355 732 1.1 1.0-1.4 1.1 0.9-1.3 1.1 0.9-1.3
5-6 128 218 1.1 0.9-1.5 1.1 0.8-1.4 1.1 0.8-1.4
7-8 71 78 1.3 0.9-1.9 1.1 0.7-1.7 1.1 0.7-1.7
9-10 25 30 1.1 0.6-2.0 0.8 0.4-1.5 0.8 0.4-1.5
PTrend = 0.16 PTrend = 0.68 PTrend = 0.74
CTQ social support item®
Never 31 46 1.0 1.00
Rarely 125 167 1.2 0.7-2.0 1.1 0.6-1.9
Sometimes 213 396 0.8 0.5-1.4 0.9 0.5-1.4
Often 286 635 0.7 0.4-1.1 0.8 0.5-1.3
Very often 361 1027 0.6 0.4-0.9 0.7 0.4-1.1
PTrend < 0.0001 PTrend = 0.0002

#Adjusted for age and confounders: mother’s education, father’s education, white race, home ownership in infanc,y and childhood somatogram.

Adjusted for age, confounders listed above, and mediators: income, parity, oral contraceptive use and duration, body mass index, and
pack-years of cigarette smoking, MET hours per week of physical activity, history of depression, physical abuse during adulthood, sexual
abuse during adulthood, alcohol intake, and dietary intake of calcium, vitamin D, vitamin B2, vitamin B6, and potassium.

“Adjusted for age, confounders and mediators listed above, and the Childhood Trauma Questionnaire (CTQ) social support item.

Emotional and corporal punishment items adjusted for each other in all models.

¢““Someone made me feel special.”
95% CI, 95% confidence interval; OR, odds ratio.

the highest CTQ scores had 3.7 times the risk of developing
PMS as those with the lowest CTQ score (95%CI=2.3-6.0;
PTrena <0.0001). Results were attenuated but remained sig-
nificant after adjustment for mediating factors including
BMI, smoking, and abuse during adulthood; the odds ratio
(OR) for women in the highest vs. lowest category of CTQ
score was 2.1 (95%CI=1.2-3.5; Prrena <0.0001). Social
support in childhood was inversely associated with risk of
PMS. In analyses adjusted for confounders and mediators,
women reporting the highest social support had an OR of 0.7
(95%CI=0.1-1.1) compared to those reporting low social
support ( Prrena =0.0002). Adjustment of CTQ score for so-
cial support (Model 3) attenuated findings modestly, but
associations remained strong and significant (OR for highest
vs. lowest score =1.9; 95%CI=1.1-3.3; priena <0.0001).
The CTQ emotional abuse items were strongly related to
PMS risk (Table 3). After full adjustment (Model 3), women
reporting the highest level of emotional abuse had an OR of
2.5 (95%CI=1.6-3.8) compared with those reporting no

emotional abuse, with evidence of a linear trend (prieng <
0.0001). When we repeated this analysis among the 345 cases
and 1,064 controls reporting no other types of abuse on the
CTQ, emotional abuse remained significantly and strongly
associated with risk of PMS (results not shown); for example,
the OR for highest level of emotional abuse versus none was
3.8 (PTrena=0.001). In contrast, the CTQ corporal punish-
ment items were not related to risk.

Physical abuse during childhood and adolescence as as-
sessed by the Revised Conflict Tactics Scale were associated
with higher risk of PMS (Table 4). For example, after ad-
justment for confounders and mediators, women reporting
severe physical abuse in childhood had an OR of 2.0
(95%CI=1.5-2.8; Prrena=0.0001) compared to those re-
porting no physical abuse. Social support modestly attenu-
ated associations, but results remained significant.

History of sexual abuse was not consistently associated
with risk of PMS (Table 4). After adjustment for confounders
and mediators, women reporting forced sex more than once in
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EARLY LIFE ABUSE AND PREMENSTRUAL SYNDROME

adolescence had a non-significant 40% higher risk compared
to those not reporting sexual abuse ( prienqg=0.02). Findings
were attenuated after adjustment for social support.

Table 5 presents results for emotional, physical, and sexual
abuse evaluated together. For analyses of childhood abuse
only, results suggested that emotional and physical abuse
were more strongly related to risk of PMS than sexual abuse.
When type, severity, and chronicity of abuse were evaluated
simultaneously in our cumulative abuse measure, ORs for
PMS were significantly elevated for every level of abuse.
Women with the highest level of abuse (forced sex during
both childhood and adolescence and severe physical abuse
during both time periods) had an OR of 2.8 (95%CI=1.5-
5.3) compared to those without any exposure to abuse. Social
support attenuated these findings only modestly.

Results from sensitivity analyses limited to women re-
porting PMS after completion of the violence questionnaire
(138 cases and 390 controls with reference years 2003-2005)
were consistent with those from the main analysis (results
not shown), though our power for these comparisons was
relatively low. For example, after adjusting for mediators, wo-
men with the highest CTQ scores had an OR of 4.1 compared
to those with the lowest scores ( prreng =0.09). Results limited
to women with no report of depression or antidepressant use
prior to PMS diagnosis or reference year (811 cases and 2,071
controls) were highly similar to those from the main analysis
(results not shown). For example, after adjusting for media-
tors, women reporting with the highest CTQ scores had an
OR of 2.3 compared to those with the lowest ( pyeng <0.001).
Finally, analyses stratifying by level of childhood social
support (high vs. low) did not suggest that this factor modi-
fied the associations between emotional, physical and sexual
abuse and risk of PMS (all pyeraction>0.10; results not
shown).

Discussion

We observed evidence that early life abuse substantially
increased risk of premenstrual syndrome in the middle-to-late
reproductive years, even after accounting for the effects of
age, smoking, obesity, and other PMS risk factors. Associa-
tions were stronger for physical abuse and emotional abuse
than for sexual abuse. While social support in childhood was
inversely related to PMS, adjustment for social support had
limited effect on the abuse—PMS relation. Finally, while re-
sults did not suggest that abuse in childhood versus in ado-
lescence had markedly different effects, risk was highest
overall among women reporting chronic abuse of multiple
types.

Early life abuse may impact PMS development by altering
hypothalamic-pituitary-adrenal axis function in response to
stress.>®*? Girdler and colleagues suggest that persistent
physiologic effects of abuse may differ in women with and
without PMS or PMDD.” In laboratory experiments, abuse
history was associated with abnormal response to stressors in
all subjects, but the direction of effect was modified by
PMDD status; among women with PMDD, abuse was asso-
ciated with heightened stress reactivity, while in women
without PMDD, abuse was associated with blunted cortisol
and sympathetic nervous system responses to stress. In other
experiments, PMDD cases reporting prior abuse demon-
strated higher resting and stress-induced blood pressure than
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both symptom-free controls and PMDD cases without a
history of abuse.” Additional evidence suggests that abuse
history may contribute to dysfunction of the hypothalamus-
pituitary-thyroid axis in women with PMDD.4°

Furthermore, a common polymorphism in the serotonin
transporter gene (5-HTTLPR), which appears more common
in women with PMDD than controls, may contribute to more
severe consequences of early life abuse in women with an
underlying genetic vulnerability to PMS/PMDD.*!

Early life abuse may also contribute to dysregulation of
immune function leading to chronic inflammation, as sug-
gested bg/ laboratory experiments in humans and in animal
studies.>*** In the NHS2, we found that plasma levels of C-
reactive protein and interleukin-6 were higher in women re-
porting sexual abuse in adolescence and childhood compared
to those reporting no abuse (p=0.04 and 0.03, respectively),
even after adjustment for obesity, smoking and other fac-
tors.>> To date, very few studies have assessed whether
menstrual symptoms may be associated with chronic in-
flammation and results have been inconsistent.***** This hy-
pothesis warrants further study.

It is unclear why emotional abuse, and perhaps physical
abuse, was more strongly related to PMS risk than sexual
abuse, but these ﬁndin%s are consistent with studies of other
affective disorders.*™*’ For example, in the Adverse Child-
hood Experiences Study (n=9,460), women with a history of
childhood emotional abuse had a 2.7-fold higher lifetime risk
of depressive disorders (95% CI=2.3-3.2), while risks as-
sociated with childhood physical (OR=2.1; 95%CI=1.8-
2.4) and sexual abuse (OR=1.8; 95%CI=1.5-2.0) were
somewhat lower.** In 857 psychiatric outpatients, Gibb et al.
found scores on the emotional abuse subscale of the 53-item
version of the Childhood Trauma Questionnaire more strongly
related to prevalent depressive disorder than scores on either
the physical or sexual abuse subscales.*® In this study,
emotional abuse was significantly related to depression even
among patients reporting no physical or sexual abuse. Clin-
ical experiments suggest that hypothalamus-pituitary-adrenal
axis function and stress reactivity may be impacted by early-
life emotional abuse, independently of other types of child-
hood maltreatment.*® Given the high prevalence of childhood
emotional abuse in the general population,*® additional in-
vestigation into the impact of emotional abuse on PMS is
highly warranted.

Our study of incident PMS is nested within a large, on-
going prospective cohort of over 116,000 women. Conse-
quently, we were unable to use prospective symptom diaries
to classify PMS. However, we used established criteria to
identify women meeting strict criteria for moderate to severe
PMS,?" and to identify controls experiencing few symptoms
of no personal impact. We excluded women meeting neither
case nor control criteria from analysis, and excluded women
with a history of depression and/or antidepressant use in
subanalyses. Some investigators have suggested that retro-
spective assessment of PMS could potentially be subject to
overreport of symptom severity” and consequently lead to
the inclusion of women without true PMS in the case group in
studies using retrospective measures. However, it is impor-
tant to note that this type of misclassification would attenuate
associations between PMS and abuse, rather than exaggerate
them, and thus cannot explain our findings. Finally, our re-
sults are comparable to the few other population-based
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surveys of abuse and PMS/PMDD, which have also relied on
single questionnaire assessments to identify cases.*!%!?

It is possible that the likelihood of completion of the violence
questionnaire was influenced by abuse history, but response
rates were very high. Self-report of childhood abuse is likely
more accurate than objective reports (i.e., police records), as
only a small proportion of cases are reported to authorities. The
levels of physical and sexual abuse reported by our participants
are comparable to other population surveys using similar in-
struments.® It is conceivable that experience of PMS may have
influenced recall of abuse. However, results from a sensitivity
analysis limited to cases diagnosed after abuse was reported in
2001 were very similar to those from the main analysis and
suggest that associations are not explained by recall bias.

In addition, it is possible that our analysis is affected by
uncontrolled confounding, both with regard to main analyses
and assessment of mediation. However, we note that between
the large sample size, large number of measured confounders
and mediators, and the minimal influence adjustment for
confounding had on risk estimates, the impact of such con-
founding is likely to be minimal and is unlikely to alter our
main findings.

Our participants were =27 years old at baseline and we
followed them prospectively for new PMS diagnoses. We
were therefore not able to assess how early life abuse is as-
sociated with PMS developing before age 27. We would
expect early life abuse to be strongly related to PMS devel-
oping in the teens and early 20’s, as was reported in another
population-based study evaluating abuse history and PMS/
PMDD in women aged 14-27 years.*

Conclusions

Ours is one of the first large population-based studies of the
impact of early life abuse on PMS developing in the middle-to-
late reproductive years. Findings suggest that abuse, espe-
cially emotional and physical abuse, is a strong risk factor for
moderate-to-severe PMS. The persistence of associations be-
tween abuse and PMS, even after control for established risk
factors for PMS and for potential mediators of direct effects,
supports the hypothesis that early life abuse is importantly
related to the etiology of PMS. These findings provide further
evidence that early life abuse may have long-term conse-
quences on women’s physical and emotional health.
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