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Abstract

Background: Intimate partner violence affects about a third of women in their lifetimes and can result in short- and
long-term health consequences, including less favorable performance on measures of cognitive function.

Objectives: We assess whether experiencing physical intimate partner violence in midlife was associated with steeper
declines in subsequent tests of cognitive performance.

Design: This study used data from 1713 women in the longitudinal cohort Study of Women’s Health Across the
Nation to relate baseline information on physical intimate partner violence to declines in scores from the Symbol Digit
Modalities Test, the East Boston Memory Test and the Digit Span Backwards spanning follow-up visits 7 through 15.
Methods: Separate linear mixed models were constructed for each cognitive test outcome. Analyses were adjusted for
race-ethnicity, education, financial strain, depressive symptoms, trouble sleeping, and bodily pain.

Results: At Study of Women’s Health Across the Nation baseline, 3.1% of participants reported experiencing physical
intimate partner violence in the prior year. In adjusted models, women who reported violence evidenced a statistically
significant greater annualized decline (=0.17 points, 95% Cl: —0.28, —0.06) in working memory (Digit Span Backwards
test), compared to women who had not reported prior-year violence at baseline.

Conclusion: Midlife women with a history of physical intimate partner violence exhibited a persistent decrease in
the trajectory of working memory. These longitudinal findings extend previous cross-sectional reports which found
that physical intimate partner violence had detrimental effects on working memory. These findings provide additional
evidence that intimate partner violence is associated with decreases in working memory performance. They underscore
the importance of further research into intimate partner violence and cognition during middle age, a particularly
understudied life stage.

Plain language summary

Physical intimate partner violence is associated with declines in test of working memory

Introduction: Approximately a third of women in the United States experience intimate partner violence (IPV) during
their lifetimes. Physical IPV is one form of partner violence characterized by physical harm perpetrated by a current or
former intimate partner. Physical IPV has previously been linked to poorer cognitive performance, indicated by lower
scores on tests of working memory and concentration. Few studies have examined the cognitive performance of women
in midlife who have experienced physical IPV.
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2 Women’s Health

Methods: This study included 1,713 women in the Study of Women’s Health Across the Nation. Participants are from
seven sites in the United States and were in midlife and premenopausal at study enrollment. This study includes data
spanning the baseline study visit (1996-1997) through Study Visit |15 (2015-2016). Surveys captured experience of physical
IPV, health conditions, and sociodemographic factors at the initial study visit. Participants completed several cognitive
tests at multiple subsequent study visits. Statistical analysis examined the relationship between reported physical IPV at
the initial visit and later changes in cognitive performance.

Results: About 3% of participants had experienced physical IPV in the year before their first SWAN study visit. Women
who experienced physical IPV showed greater decreases on a test of working memory than women who had not
experienced IPV.

Conclusion: Over time, physical IPV may be associated with greater declines in working memory in women moving
from midlife into older adulthood. Future studies should investigate potential mechanisms for this greater decline. This
study offers additional evidence of the harms of physical IPV.
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Introduction

Upwards of 30% of women experience intimate partner
violence (IPV) at some point in their lives.! IPV comes in
many forms, including physical violence, emotional vio-
lence, and sexual violence, and many women experience
overlapping forms of violence. IPV may be an isolated
event but is more often repeated and experienced over
many years.? While it is critical to address structural driv-
ers of IPV that may leave women vulnerable, identifying
survivors of IPV and addressing potential health conse-
quences is an essential path toward supporting women’s
health and well-being.? Although women ages 18-24 are at
greatest risk of violence from an intimate partner, women
of all ages experience IPV."?> Women in midlife and older
adulthood are often excluded in research related to IPV,
even though approximately 4.1% of U.S. women ages 45—
54 and 1.4% of U.S. women ages 55 or older have experi-
enced physical violence, sexual violence, or stalking from
an intimate partner in the past year.'* Further research is
needed to illuminate how violence and aging interact to
influence health, particularly in midlife.’

Although few studies have examined whether physical
IPV influences cognitive function, existing work points to
associations between physical IPV and cognitive function,
including working memory and concentration.®’ However,
most previous studies are cross-sectional, and the few
extant longitudinal studies have small sample sizes.®

When considering the cognitive effects of physical IPV,
traumatic brain injury (TBI) may be one mechanism of
cognitive change. Of women who have experienced IPV, a
significant proportion report experiencing trauma to the
head, neck, and face, or attempted strangulation.’ Direct
trauma to the head, neck, or face can result in a TBI, and
strangulation can result in an acquired brain injury (ABI).

Both forms of brain injury can have marked effects on
physical, emotional, and cognitive function.” 12
Estimates of the prevalence of TBI in female IPV survi-
vors range from 19% to 100%.%!1371¢ As TBI can
adversely influence cognitive functioning, with recurrent
TBI increasing risk, physical violence at the hands of an
intimate partner may be associated with cognitive decline
as women age.!” Only about a quarter of I[PV survivors
seek clinical care for a potential TBI, and these women are
vulnerable to experiencing adverse cognitive health conse-
quences, especially in the case of repetitive TBL”!7!8
Using data from the prospective Study of Women’s
Health Across the Nation (SWAN), this article examined
whether reports of physical IPV at the cohort baseline visit
were associated with subsequent declines in cognitive per-
formance among midlife women. We hypothesized that
women who reported having experienced physical IPV,
compared to those who have not, would have greater
declines in measured cognitive performance over time.

Methods

This study is a longitudinal analysis of the association
between exposure to physical I[PV assessed once at base-
line and trajectories of cognitive performance measured
longitudinally starting from 7years after baseline. The
SWAN is a longitudinal cohort of 3302 midlife women
who were enrolled in 1996-1997 when they were aged
42-52 years old and pre- or early-perimenopausal.'® To be
eligible for the cohort, women had to have had a menstrual
period in the previous 3 months, could not be pregnant,
lactating, or using hormones, and had to have a uterus and
at least one ovary. The seven clinical sites enrolled Black
(Boston, Chicago, Pittsburgh, and southeast Michigan),
Chinese (northern California), Japanese (Los Angeles), or
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Figure I. Timeline of SWAN study visits.

Hispanic (New Jersey) women with all sites also enrolling
white women. After the baseline clinical visit, participants
were followed approximately annually for up to 15 follow-
up clinic visits, at which time SWAN remained in contact
with 75% of surviving participants. The study protocol
was approved by the institutional review board at each
clinical site and women provided informed consent prior
to each clinic visit. The reporting of this study conforms to
the STROBE reporting guidelines.?

Sociodemographic information was ascertained at base-
line. At all study visits, women completed questionnaires
about their medical history, menopausal stage, mental health,
sleep, lifestyle, and stressful life events. Cognitive measures
were introduced at follow-up visit 4 (2000-2001).

To be eligible for this analysis, women had to partici-
pate in cognitive testing at visits 4, 6, 7, and have at least
one additional visit with cognitive testing. Study partici-
pants who reported a stroke prior to visit 7 (2003—-2004)
were ineligible for analysis, leaving 1718 (52.0% of the
original cohort) eligible women.?! As cognitive measures
were not assessed at all of the three qualifying visits for
both Hispanic and White women at the New Jersey site,
participants from this site are not included in this analysis.
Additionally, five women were excluded from the analysis
as they were missing information on their experience of
physical IPV at baseline. In sum, women were excluded
from analyses: (a) if they were missing data on physical
IPV at baseline; or (b) did not have cognitive measures
from all three initial cognitive testing visits (4, 6, and 7); or
(c) did not have at least one additional visit with cognitive
testing subsequent to visit 7. Women were also excluded if
they reported a stroke prior to Visit 7 and were censored if
a stroke occurred thereafter. Thus, the final analytic sam-
ple included 1713 (51.9% of the original cohort) women,

who participated at study baseline (1996-1997) and in
cognitive assessments beginning in 2000 and continuing
through 2016. Study timeline is shown in Figure 1.

Cognitive measures

Cognitive performance was assessed at follow-up visits 4,
6 through 10, 12, 13, and 15. Visit 4 was administered
between 2000 and 2001 and Visit 15 was administered in
2015-2016. Measures included the Symbol Digit
Modalities Test (SDMT), for which scores range from 0 to
110, the East Boston Memory Test (EBMT) and the Digit
Span Backwards (DSBs) for which scores range from 0 to
12. In each test, higher scores indicate better performance.
The SDMT measures cognitive processing speed and com-
plex attention by asking participants to match as many dig-
its to given symbols as possible within 90s.”2 The EBMT
measures verbal episodic memory by prompting women to
repeat a story they hear from the interviewer. The EBMT
has two portions — immediate (EBMT-I), which is assessed
directly after hearing the story, and delayed (EBMT-D),
which is assessed later in the cognitive assessment.”* The
EBMT-I did not decline with age, in this or in prior SWAN
analyses; therefore, we include only the EBMT-D. DSB
measures working memory by having the interviewer read
a series of numbers to participants and asking participants
to repeat the numbers in reverse order.?* Average SDMT,
EBMT-D, and DSB scores decline in midlife, indicating
sensitivity to aging-related change.?'"*>?’” Tests were
administered in English, Chinese, and Japanese, with test-
ing language accounted for in all analyses. To minimize
practice effects, we consider Visit 7 (2003—-2004), the third
application of cognitive measures, to be the baseline cog-
nitive measure in these analyses.?"»?
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Experience of physical IPV was assessed as one item in
an assessment of prior-year experience of stressful life
events. This assessment was part of a self-administered
questionnaire women completed during the SWAN base-
line visit. In response to the question, “During the last
12 months, have you experienced. . . ‘Slapped, kicked, or
otherwise hurt by husband/partner or someone else impor-
tant to you’,” women could respond “No,” “Yes Not at all
upsetting,” “Yes Somewhat upsetting,” or “Yes Very upset-
ting.” We dichotomized responses into “No,” indicating a
participant did not report any prior-year physical IPV, or
“Yes,” a participant reported prior-year physical IPV.
Small cell sizes prevented analysis of level of distress;
however, 92.5% of those who reported violence at baseline
indicated the violence was somewhat or very upsetting.

Covariates

Sociodemographic covariates included self-reported race
and ethnicity (Black, Chinese, Japanese, and White), level
of education (high school or less versus some college or
more), and financial strain, assessed by a woman’s self-
reported difficulty paying for basic necessities (not at all
versus somewhat or very difficult). These covariates were
ascertained contemporaneously at cognitive testing visits.
Alcohol use was categorized as none, infrequent (<2 serv-
ings per week), light to moderate (2—7 servings per week),
or heavy (>7 servings per week). Depressive symptoms
(yes/no based on the top quartile (=13) of scores) were
assessed by the Center for Epidemiological Studies
Depression Scale.?>? Anxiety symptoms were assessed
via four questions regarding anxiety symptoms in the past
4 weeks, including irritability or grouchiness, feeling tense
or nervous, heart pounding or racing, and feeling fearful
for no reason. Response options included not at all (0),
1-5days (1), 6-8days (2), 9—13days (3), and every day
(4), which were then summed across the four questions;
women were classified as having anxiety symptoms based
on scoring in the top quintile (=4).3! Trouble sleeping
(yes/no) was defined as having trouble falling asleep one
or more times per week in the past 2weeks. Pain was
assessed based on the SF-36 scale of bodily pain, which
combines responses to two questions about how much
bodily pain a woman had in the past 4 weeks (none to very
severe) and how much pain interfered with normal work
(not at all to extremely); scores are then scaled from 1 to
100, and greater values indicate less pain.’? Covariates
were selected based on a priori knowledge regarding fac-
tors known to be associated with IPV and/or known to
influence cognitive performance.

Statistical analyses

To minimize practice effects, follow-up visit 7, which was
the third time cognitive performance was tested in SWAN,

is the cognitive baseline in this analysis.?! Practice effects
may occur when a participant encounters the same assess-
ment multiple times. Scores may show an improvement
due to “practice” rather than a true improvement in cogni-
tive function. Practice effects may be especially strong in
the visits closest to first administration; thus, we define the
third visit with cognitive testing as the cognitive baseline
to diminish the impact of expected practice effects.?®° We
calculated means and standard deviations of continuous
variables and frequencies of categorical variables. We ran
separate linear mixed models for each cognitive test out-
come with the primary exposure of physical IPV reported
at the SWAN baseline (Table 2). Linear mixed models
allow for the analysis of repeated measures, and repeated
observations from women in this analysis contribute to the
model at different ages. The cognitive baseline (Visit 7)
and all subsequent cognitive test scores were included in
the model. Women who reported a stroke after cognitive
baseline were censored at time of stroke. Based on prior
SWAN work, we modeled the SDMT and DSB slope over
time with a knot at age 61 and the EBMT-D with a knot at
age 58.3 Initial models were adjusted for number of
missed cognitive testing visits and, in SDMT models,
residual practice effects. An indicator variable for fourth
and later cognition testing visits was included to capture
practice-related improvement in test scores from third to
subsequent visits.?! Only SDMT exhibited a significant
residual practice effect. No practice effect was observed
for DSB or EBMT-D outcomes.> We subsequently
adjusted for race/ethnicity, testing language (English,
Cantonese, or Japanese), education (some college or more
versus high school degree or less), and difficulty paying
for basics (very/somewhat versus not at all; time-varying).
To this model, we added each of the following covariates
individually: depressive symptoms, pain, trouble sleeping,
anxiety, and alcohol use. We retained covariates that were
significantly associated with cognition for our final
adjusted model. Final models were further adjusted for
depressive symptoms, pain, and trouble sleeping. We
included random intercepts for each woman and random
slopes for each woman before and after age 61 (SDMT/
DSB) or 58 (EBMT-D). All covariates were assessed at
SWAN baseline (V0), except for difficulty paying for
basics, which was measured at cognitive baseline (V7) and
allowed to vary over time. Time-invariant covariates
(including physical IPV) were modeled as affecting both
cognitive test level and annualized cognitive test slope;
time-varying difficulty paying for basics was modeled as
affecting cognitive test level, and values at cognitive base-
line were allowed to affect annualized cognitive test slope.
In models of the SDMT, all covariates were modeled as
having the same effect on annualized cognitive test slope
before and after age 61; for the DSB and EBMT-D, covari-
ates were modeled as affecting only the slope after the
knots at ages 61 and 58, respectively. We also modeled
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potential interactions between [PV and depressive symp-
toms and [PV and anxiety symptoms. All statistical analy-
ses were run using SAS 9.4 (SAS Institute, Inc., Cary, NC,
USA). Statistical significance was defined as o < 0.05.

Results

This study included 454 (26.5%) Black, 868 (50.7%)
White, 181 (10.6%) Chinese, and 210 (12.3%) Japanese
women. At baseline, study participants had a mean age of
46.5years (range 42-52), 51% had a college degree or
more education, and 25% reported that it was very or
somewhat difficult to pay for basic necessities (Table 1).
Depressive symptoms, anxiety symptoms, and trouble
sleeping were reported by 26.5%, 19.1%, and 21.2% of
women, respectively. The mean SF-36 score for bodily
pain was 72.1 (standard deviation=21.1). The average
follow-up time between baseline IPV and the final cogni-
tive observation was 17.6 years (range 8.8-20.9).

At baseline, 53 (3.1%) reported experiencing physical
IPV by a husband/partner or someone else important to her
in the previous year. Women who reported physical IPV at
baseline were slightly less likely to be included in the ana-
lytic sample than those who had not reported physical [PV,
though this difference was not statistically significant
(p=0.118). Of those women included in the analytic sam-
ple, 3.1% had reported physical IPV. Of those women not
included in the analytic sample, 4.2% had reported physi-
cal IPV.

In the base model, experience of physical IPV was
associated with a statistically significant —0.18 (95%
confidence interval (CI)=-0.29, 0.07) greater decline
per year in DSB scores after age 61 compared to women
who did not report experience of physical IPV (Table 2).
Adjustment for race and ethnicity, level of education,
level of financial strain, and testing language reduced this
decline only slightly to —0.17 (95% CI=-0.28, —0.07)
per year. Additional adjustment for depressive symp-
toms, trouble sleeping, and pain had no further influence
on the estimate for decline in DSB score associated with
experience of physical IPV (—0.17 (95% CI=-0.28,
—0.06)). There was no interaction between IPV and
depressive symptoms or IPV and anxiety symptoms.
Physical IPV was not associated with baseline levels of
any cognitive test or longitudinal declines in the SDMT
or EBMT scores.

Discussion

This is one of the few prospective studies to examine the
longitudinal association between women’s experience of
physical IPV and subsequent decline in cognitive perfor-
mance in a community-based sample of midlife women.

Table I. Descriptive characteristics of study population
(N=1713).

Characteristic N (%)
Mean (SD)
Race/ethnicity
Black 454 (26.50)
White 868 (50.67)
Chinese 181 (10.57)
Japanese 210 (12.26)
Missing 0
Education
Less than high school 49 (2.86)
High school degree 246 (14.36)
Some college 547 (31.93)
College degree 394 (23.00)
Post-college 477 (27.85)
Missing 0
Difficulty paying for basic necessities
Very 72 (4.20)
Somewhat 347 (20.26)
Not at all 1270 (75.14)
Missing 24 (1.40)
Testing language
English 1568 (91.54)
Cantonese 69 (4.03)
Japanese 76 (4.44)
Missing 0
Depressive symptoms
No 1259 (73.50)
Yes 454 (26.50)
Missing 0
Anxiety
No 1369 (79.92)
Yes 324 (18.91)
Missing 20 (1.17)
Trouble sleeping
No 1345 (78.52)
Yes 362 (21.13)
Missing 6 (0.35)
Alcohol use
None 807 (47.11)
Infrequent (<2 servings/week) 158 (9.22)
Light to moderate (27 servings/week) 418 (25.40)
Heavy (>7 servings/week) 255 (14.89)
Missing 75 (4.38)
Menopausal stage
Premenopausal 32 (1.87)
Early perimenopausal 427 (24.93)
Late perimenopausal 170 (9.92)
Natural postmenopausal 870 (50.79)
Surgical postmenopausal 111 (6.48)
Unknown due to hormone therapy use 103 (6.01)

(Continued)
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Table I. (Continued)

Characteristic N (%)
Mean (SD)
Missing 0
SF-36 bodily pain 72.07 (21.06)

Difficulty paying for basic necessities (not at all versus somewhat or
very difficult) is a measure of financial strain. Depressive symptoms
(yes/no based on the top quartile (=13) of scores) were assessed by
the Center for Epidemiological Studies Depression Scale.’® Anxiety
symptoms were assessed via four questions regarding anxiety symp-
toms in the past 4weeks, including irritability or grouchiness, feeling
tense or nervous, heart pounding or racing, and feeling fearful for no
reason. Response options included not at all (0), 1-5days (1), 6-8days
(2), 9-13 days (3), and every day (4), which were then summed across
the four questions; women were classified as having anxiety symptoms
based on scoring in the top quintile (= 4).3' Trouble sleeping (yes/

no) was defined as having trouble falling asleep one or more times

per week in the past 2 weeks. Alcohol use was categorized as none,
infrequent (<2 servings per week), light to moderate (2-7 servings
per week), or heavy (>7 servings per week). Menopausal stage was
assessed by asking about bleeding history in previous 12 months.
Premenopausal indicates a menstrual period in previous 3 months with
no change in regularity in previous 12 months, early perimenopausal
indicates a menstrual period in previous 3 months with a change in
regularity in previous 12 months, late perimenopausal indicates a men-
strual period more than 3 months but less than 12 months ago, natural
menopause indicates no menstrual period within past |2 months, and
surgical menopause indicates those who had a bilateral oophorectomy
with or without hysterectomy. Pain was assessed based on the SF-36
scale of bodily pain, which combines responses to two questions about
how much bodily pain a woman had in the past 4 weeks (none to very
severe) and how much pain interfered with normal work (not at all to
extremely); scores are then scaled from | to 100, and greater values
indicate less pain.323*

We found that women who had experienced physical IPV
in the year prior to the baseline SWAN interview demon-
strated greater declines on an assessment of working
memory after age 61 than women who had not reported
prior-year physical IPV. These longitudinal findings sup-
port and extend the results of prior cross-sectional stud-
ies, lending further credibility to the idea that physical
IPV can have long-lasting repercussions for cognitive
performance.

Physical IPV was associated with a 10-year decline in
baseline DSB scores by 0.73 standard deviations (SDs),
equating to a decrease of 24.5% of the average DSB score
10years after age 61 (Figure 2). Physical IPV was not
associated with cognitive baseline levels at Visit 7 of DSB,
SDMT, or EBMT or with declines in the SDMT or EBMT
scores.

Results presented here suggest that physical IPV has a
long-lasting effect on working memory. Several mecha-
nisms exist through which the experience of physical IPV
may affect working memory. First, physical IPV can lead
to brain injury directly through a blow to the head, neck, or
face or indirectly through a hit to another part of the body
or through whiplash. Direct and indirect brain injury can

damage neurons and set off an inflammatory response, dis-
rupting connectivity within regions of the brain like the
prefrontal cortex, the parietal cortex, the cingulate gyrus,
and the basal ganglia that are involved in working mem-
ory.'%3543 We acknowledge that these brain regions are not
exclusive to working memory and may be involved in
other dimensions of cognitive function; however, we
observed an association with working memory only. Since
other measures of cognitive performance did not show
similar associations in this study, further work should
examine whether other cognitive processes may be
affected by IPV as women age. Second, experiencing part-
ner violence can result in adverse mental health conditions
such as posttraumatic stress disorder (PTSD) that can have
long-term negative impacts on cognition. Longitudinal
analyses with the Nurses’ Health Study II cohort indicated
that women with elevated PTSD symptoms demonstrated
worse performance on tests of memory and attention, even
after adjusting for comorbid depression.* Previous cross-
sectional studies have reported associations between [PV-
related PTSD and processing speed.* Thus, evaluation of
mental health conditions as potential mediators of the
association between IPV and cognitive performance is
also needed.

This study has some limitations. First, a major limita-
tion is that physical IPV was assessed only once through a
single item that inquired about physical violence in the
prior year measured at SWAN cohort baseline, which took
place an average of 7years prior to the cognitive analysis
baseline at follow-up Visit 7. This question also did not
capture specific forms of violence that could lead to brain
injury, like non-fatal strangulation. The participant may
have experienced physical IPV prior to study baseline. By
the time of the cognitive assessments, a participant may
have experienced continual violence or may have stopped
experiencing violence; these two experiences may lead to
distinct profiles of cognitive performance which cannot be
differentiated in this analysis. Moreover, IPV is often
experienced repeatedly, so it is possible that women who
reported IPV at baseline continued to experience IPV in
the years thereafter.***® Because of the stigma associated
with experiencing violence, women may have under-
reported this experience. Also, women who reported phys-
ical IPV were marginally less likely to be included in the
analytic sample. Women may have been excluded from
analysis due to death, loss to follow-up, or missing data,
reasons which could be linked to experiencing IPV.
However, these limitations in ascertainment and possible
differential loss to follow-up of women who experienced
violence would likely lead to an underestimation of the
association between physical IPV and cognitive
performance.

Cognitive measures were objective and assessed at
multiple study visits, but only a few domains of cognitive
performance were evaluated. A plausible hypothesis is that
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Table 2. Unadjusted and adjusted linear mixed models.

Model DSB SDMT EBMT-D
DSB level DSB annualized SDMT level SDMT EBMT-D level EBMT-D
slope annualized slope annualized slope
B (95% CI) B (95% Cl) B (95% CI) B (95% CI) B (95% CI) B (95% CI)
p-value p-value p-value p-value p-value p-value
Model |: Base model
Physical IPV
No Ref Ref Ref Ref Ref Ref
Yes -0.40 -0.18 -1.23 -0.04 -0.06 —-0.001
(-0.95, 0.15) (—0.29, -0.07) (-4.00, 1.54) (-0.21, 0.13) (—0.40, 0.28) (-0.069, 0.066)
p=0.158 p=0.001 p=0.385 p=0.683 p=0.722 p=0.976
Model 2: Adjusted for sociodemographics
Physical IPV
No Ref Ref Ref Ref Ref Ref
Yes -0.17 -0.17 0.64 -0.02 0.06 0.003
(-0.69, 0.35) (—0.28, -0.07) (-1.87,3.16) (-0.19, 0.15) (—0.27, 0.38) (-0.064, 0.069)
p=0.527 p=0.002 p=0.616 p=0.821 p=0.729 p=0.934
Model 3: Fully adjusted
Physical IPV
No Ref Ref Ref Ref Ref Ref
Yes -0.12 -0.17 0.83 -0.01 0.09 0.00008
(—0.64, 0.40) (—0.28, -0.06) (-1.67, 3.33) (-0.19, 0.16) (—0.24, 0.41) (—0.066, 0.066)
p=0.655 p=0.002 p=0.515 p=0.865 p=0.601 p=0.998

Model |: Adjusted for number of missed cognitive test visits, practice effect indicator (SDMT only), and slopes before and after age 61 (SDMT/DSB)

or 58 (EBMT-D).

Model 2: Adjusted for variables in model | and race/ethnicity, education, financial strain, and testing language.
Model 3: Adjusted for variables in model 2 and depressive symptoms, bodily pain, and trouble sleeping (see section “Methods” and Table | for

definitions of these variables).
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Figure 2. Age and digit span backwards scores, by self-report
of physical IPV in the year prior to SWAN baseline interview.
These trends are for a referent woman (White, age 54 at
cognitive baseline, no missed visits, no difficulty paying for
basics, at least some college education, testing language English,
no depressive symptoms, no trouble sleeping, and average
bodily pain score).

the link between IPV and a greater rate of decline in cogni-
tive performance is brain injury; however, we have no

direct data (e.g., imaging studies or medical records) as
part of this study to support this. Additionally, only work-
ing memory was associated with IPV, and if the mecha-
nism were TBI, we would expect a more global effect.*’ It
is plausible that SWAN’s small test battery, which assessed
only a few domains, was not sufficient to capture other
outcomes of IPV. Other aspects of cognitive performance,
including those influenced by TBI such as visual memory,
are not captured in these measures.>® Mental health condi-
tions, which can co-occur with a history of IPV, were
assessed in these visits through self-report of symptoms.
Further work should explore the association between
physical IPV and mental health conditions. There is the
possibility of unmeasured confounders which may account
for all of part of the decline in working memory scores.
Finally, we did not do a power analysis; this is a secondary
analysis of cohort data; thus, the sample size was fixed.
This study also has several notable strengths. The data
come from a large, prospective, multiracial, and multieth-
nic cohort of women who have been followed since 1996
through and beyond the menopausal transition. The cogni-
tive assessments were objective and validated measures of
cognitive performance that were repeated at multiple study
visits, allowing for the tracking of performance over time
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while also accounting for learning effects. Only a small
number of factors have been linked to decline in cognitive
performance during midlife.3*335! This study explored one
factor, IPV, that may influence the rate of cognitive aging.
Cognitive aging may or may not lead to a tangible func-
tional deficit; one theory of cognitive aging is that it even-
tually crosses a threshold after which functional decline is
manifest.’? Thus, minimizing the rate of cognitive decline
could be a means of maintaining optimal cognitive func-
tion. This study suggests that physical IPV may also lead
to decline in cognitive performance over time, offering a
novel area of further exploration.

Current clinical guidelines for IPV screening recom-
mend screening for women of reproductive age, based on
evidence of harm from IPV for this age group and the
availability of evidence-based interventions to improve
their health.%~% Evidence for similar guidelines and inter-
ventions in older adults, including postmenopausal
women, is currently deemed insufficient by the U.S.
Preventive Services Task Force. The current study under-
scores the importance of expanding our knowledge about
the possible harms of IPV in peri- and postmenopausal
women, to whom the present screening guidelines do not

apply.

Conclusion

In conclusion, this study indicates that midlife women who
experienced physical IPV may have greater declines in
working memory performance during the menopause tran-
sition and early postmenopause compared to women with-
out this experience, thereby broadening available
information about the deleterious health effects of IPV to
include older, non-reproductive age women.
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