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Abstract

Little is known regarding the impact of premenstrual dysphoric disorder (PMDD) on
specific aspects of life quality within the home, such as spousal/partner relationships.
Moreover, the impact of PMDD on the partners of those with the condition has not been
investigated. Therefore, the present study examined the ways in which PMDD can affect
the perceived life and relationship quality of both those with the condition, and their
partners. Across two studies, cross-sectional survey methods were used to compare per-
ceived quality of life and relationship quality between PMDD patients (n = 216) and con-
trols (n = 187), and between PMDD partners (n = 92) and controls (n = 59). In both PMDD
patients and their partners, perceived quality of life was lower across most domains
compared to controls. Additionally, both PMDD patients and their partners reported lower
relationship quality compared to controls, for all domains except love and commitment.
Our findings indicate that PMDD has a wide-ranging impact on both the affected individual
and their partner. Future clinical research should aim to develop PMDD-specific interven-
tions that support both the person with PMDD and their partner.

1. Introduction

Premenstrual symptoms (PMS) are common, affecting an estimated 80%-90% of those with
a naturally occurring menstrual cycle [1-3]. Typical symptoms include affective lability (e.g.,
mood swings, irritability, low mood), cognitive disturbances (e.g., memory impairment,
executive dysfunction), and physical discomfort (e.g., cramping, bloating, pain in breasts)
[4]. However, substantial individual differences exist and for most people these symptoms
do not reach clinically significant levels of severity [5]. Nevertheless, approximately 1.6% of
those with natural menstrual cycles experience symptoms that meet the diagnostic criteria
for premenstrual dysphoric disorder (PMDD) [6]. PMDD is a potentially disabling condition
characterised by the cyclical recurrence of clinically distressing and/or impairing affective,
psychological, and physical symptoms during the luteal/premenstrual cycle phase (i.e., two
weeks before menstruation onset, [7-10]. Typical affective symptoms include irritability/
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anger, rejection sensitivity, depressed mood/anhedonia, feelings of worthlessness/guilt, anx-
iety, and suicidal ideation. Patients may also experience cognitive impairment (e.g., memory
impairment, executive dysfunction). Diagnosis of PMDD according to the DSM-V requires
the presence of at least five symptoms, of which one must be affective, during the luteal phase,
as confirmed by prospective cycle tracking and symptoms monitoring. While PMDD affects
similar domains as PMS, it differs in severity and in the degree of impairment caused, with
psychological/psychiatric symptoms being particularly prominent in PMDD.

Evidence to date suggests that PMDD has a significant negative impact on the individual’s
quality of life and daily functioning, particularly during the symptomatic phase [1]. For exam-
ple, greater PMDD symptom severity has been associated with a reduction in quality-
adjusted life years [11], increased absenteeism and decreased productivity [12-15], increased
use of multiple health services [12,16], reduced school efficiency [13,17], and reduced partici-
pation in social activities [12,13,17,18]. Indeed, the impact of PMDD on quality of life is likely
comparable to that seen in other psychiatric conditions (e.g., dysthymia and major depressive
disorder, [8]).

In contrast little is known about the potential for PMDD to impact specific aspects of life
quality and functioning within the home, specifically regarding interpersonal relationship
quality with spouses/partners [7,8]. The limited evidence base suggests that PMDD (which
is sometimes referred to, incorrectly, as “severe PMS” in previous studies) is characterised
by functional impairment within the home [14] and reduced marital relationship satisfac-
tion [19,20]. Such findings are important, as evidence from other psychiatric populations
indicates that high quality interpersonal relationships (including marital and other roman-
tic relationships) can act as a protective factor against the impact of psychiatric symptoms
[21,22]. However, the studies of PMDD effects on interpersonal relationships are subject
to limitation. Firstly, most of these studies either conflate PMDD and PMS or use refer to
PMDD as “severe PMS”. Given that the formal diagnostic criteria for PMDD is stringent
and designed to differentiate PMDD from (severe) PMS, it is possible that the true impact of
PMDD has been underestimated in these studies. Secondly, studies to date have not consid-
ered the impact of PMDD on non-marital relationships (e.g., cohabiting long-term partners)
or non-heteronormative relationships (e.g., same-sex partnerships, transgender PMDD
patients/partners). Therefore, further research that accounts for these limitations is necessary
considering evidence suggesting that interpersonal conflict (e.g., conflict between PMDD
patients and their partners) may result in increased PMDD symptom severity [23].

While investigating the impact of PMDD on interpersonal relationships is important with
regards to PMDD patients themselves, it is also important to consider the impact of PMDD
on their partners (e.g., husband, wife, spouse etc). These individuals typically sit at the inter-
section of being a partner and a familial caregiver for their PMDD-affected partner. Studies
in other psychiatric populations (e.g., depression, bipolar disorder, and schizophrenia) have
shown that familial caregivers (including partners) are at higher risk of developing physical
[24] and/or mental illness [25-27]) compared to the general population. These risks are inde-
pendent of other stressors, and further increased in instances of limited social or professional
support [26]. In contrast, access to psychosocial support (e.g., psychoeducation, group-based
talking therapies, professional nursing support) for familial caregivers of individuals with a
mental illness is associated with a reduction in risk to physical/mental health for the caregiver
[28-31] and in turn, increased caregiving capacity, ultimately resulting in a better quality of
life for all involved, including the patients themselves [32,33]. Such studies are needed for
PMDD, as the ability of the partner to provide care and/or negate interpersonal conflict may
be compromised if they also become unwell. In addition, given the relatively unknown nature
of PMDD compared to other psychiatric diagnoses, social support for the families of patients
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is likely [7]. Therefore, examining how PMDD affects partners regarding their perceived life
and relationship quality, is likely to provide valuable insight concerning their support needs,
which will in turn inform caregiver-focused support, resulting in benefits for both the care-
giver and their PMDD-affected partner.

In sum, while evidence to date suggests that PMDD can have a significant impact on life
quality and functioning, no studies have investigated the ways in which PMDD can affect
interpersonal relationships and functioning within the home. Moreover, knowledge is lacking
regarding the impact PMDD may have on the partners of those with the condition.. Such
studies are needed to provide insight regarding the support needs of both parties [7]. There-
fore, we designed two studies to investigate the specific aspects of life and relationship quality
that may be affected by PMDD in both those with the condition and their partners. In Study 1,
the effect of PMDD was investigated by comparing several outcome measures between those
with the condition and a control group (i.e., those who have a naturally occurring menstrual
cycle but are not diagnosed with PMDD). In Study 2, the effect of PMDD on the quality of
life and relationships in people who are partners of someone with PMDD was investigated
by comparing outcomes between them and a control group (i.e., people who are partners of
someone with a naturally occurring menstrual cycle who do not have PMDD). It was hypoth-
esised that across both studies, the presence of PMDD would be associated with lower life
quality, and lower perceived relationship quality.

2. Study 1
2.1. Materials and methods

2.1.1. Participants. Four hundred and three participants (from a total of 1061) with
a mean age of 31.34 years (SD = 8.84) were included in the analysis. Participants were
excluded if they met one of more of the following criteria: did not provide full consent, had
missing responses (e.g., skipped questions), were not in a relationship (e.g., single, casually
dating), reported having no periods and/or were unsure of their current menstrual cycle
phase. Participants were recruited using community sampling, responding to an online
study advert targeting people with menstrual cycles. This included public-facing posts on
social media (e.g., Facebook, X/Twitter), and targeted advertising via the International
Association for Premenstrual Disorders (IAPMD) webpage and social media to recruit those
with PMDD. Additional control participants were recruited from the undergraduate student
population of the first author’s institution. No incentives were offered for completing the
study. All data was collected between November 2021 and December 2022. Participants
provided informed consent using a digital consent form; after reading the information
sheet, participants navigated to the consent form on the following screen and indicated their
consent to participate via a tick box. Participants were then able to access and complete each
of the questionnaires listed in 2.1.2. Ethics approval (for both studies) was obtained from the
Psychology Research Ethics Committee of the first author’s institution.

Participants were assigned to either the PMDD group (n = 216) or the control group
(n = 187) based on their scores from the Premenstrual Symptoms Screening Tool (PSST,
see 2.1.2). It should be noted that approximately 74% of the control group met the PSST
criteria for PMS, and some had previously been formally diagnosed PMDD or suspected
they may have PMDD (approx. 35%). However, as they did not meet the threshold for
PMDD at the time of testing according to their PSST scores they were placed in the
control group. We posit that this results in a control group that more accurately reflects
the non-PMDD population, which in turn allows for meaningful comparisons to be
made that can be generalised beyond the current study’s sample. Moreover, splitting the
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groups into samples of PMDD, PMS, suspected PMDD, and no symptoms would result in
unbalanced, small samples, which would render any differences difficult to interpret and
unlikely to be meaningful. Participants were further divided according to their self-
reported cycle phase (i.e., menstrual phase, follicular phase, luteal phase, premenstrual
L1y = 17.98,
<.001, qu =.044), with the PMDD group being older than the control group compared to
the control group; however, we note that this is a small-medium effect size, suggesting
that the practical impact of age on our DV’ is minimal and other factors likely contribute
to the variance more than age. It is likely that the difference in age is due to the length of
time associated with the PMDD diagnostic process (e.g., an average delay of 20 years was
recently reported by [34]). Demographic information for the whole sample and their part-

phase). A factorial ANOVA revealed a significant group effect on age (F,

ners is shown in Table 1.

2.1.2. Questionnaires. Relationship and menstrual cycle screening: All participants were
asked to provide their current relationship status from a series of options: In a relationship
(not married, living apart), in a relationship (not married, living together), Married but
not living together, married and living together, or other. Participants who selected “other”
were asked to provide details using free text boxes. Participants were then asked to provide
demographic information for themselves and their partner (i.e., age, sex, gender, ethnicity,
education history, current employment).

Menstrual cycle length and regularity was assessed using self-report screening questions
adapted from previous studies [35] and following current guidance for studies in which
menstrual cycle phase is not the primary variable of interest [7,36]. Participants were asked
to indicate how regular their menstrual cycle is (“Very regular (period starts within 3-4 days

» « » «

of its due date)”, “Regular (period starts within 5-7 days of its due date)”, “Usually irregu-

» « » » «

lar”, “Always irregular”, “No periods”, “Unsure”), their typical cycle length (< 21 days, 22-25
days, 26-31 days, 32-39 days, 40-50 days, > 50 days, “Too irregular to estimate”, “unsure”),
the number of days since their the start of their more recent period, and their current cycle
phase (“Currently menstruating”, “ Follicular phase (i.e., most recent period started 10-14
days ago), “Luteal phase (i.e., most recent period started more than 15 days ago and next
period has not started yet)”, “Pre-menstrual (i.e., next period is about to start/is due in the
next few days)”, “Unsure”. Participants were excluded if they had no periods/were unsure of
their current cycle phase, meaning most participants reported a regular or very regular cycle
(approx. 82%).

Premenstrual Symptoms Screening Tool (PSST): The PSST [37] is a 19-item questionnaire
that uses the categorical DSM criteria associated with PMDD and PMS as a symptom rating
scale, with degrees of severity. It contains items covering the emotional and physical symp-
toms associated with PMDD/PMS, as well as items assessing the impact of symptoms on

daily function. Each item is rated on a 4-point scale indicative of symptom severity (‘not at

all’ to ‘severe’). PMDD is indicated if participants respond ‘severe’ to at least one item in the
emotional category, ‘moderate’ to ‘severe’ in at least four other items, and the impact of symp-
toms is ‘severe’ in at least one area of daily function. PMS is indicated if participants respond
‘moderate’ or ‘severe’ to at least one item in the emotional category, ‘moderate’ to ‘severe’ in at
least four other items, and the impact of symptoms is ‘moderate’ or ‘severe’ in at least one area
of daily function. Participants who do not meet any of these criteria are classified as having no
premenstrual symptoms. In the present study, we used PSST scores and self-reported diagno-
ses to create participant groups.

World Health Organisation Quality of Life Questionnaire - Brief Version (WHOQoL-BREF):
The WHOQoL-BREEF [38] is a 26-item questionnaire comprised of four subscales designed to

assess life quality in four domains: physical health, psychological health, social relationships,
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and environmental health, with a higher score indicating higher quality of life in that domain.
All items are rated using a 5-point Likert scale and all scores were transformed to a 0-100
scale. Scores from each subscale, as opposed to the total score, were included in the analysis to
fully identify the specific domains in which PMDD impacted quality of life.

Perceived Relationship Quality Component Scale (PRQC): The PRQC [39] is an 18-item
questionnaire comprised of six subscales designed to assess quality across different aspects

of romantic relationships including relationship satisfaction, commitment, trust, intimacy,
passion, and love. All items are rated using a 7-point Likert scale, and scores for each subscale
were calculated by averaging across the relevant items with a higher score indicating higher
perceived quality. Scores from each subscale, as opposed to the total score, were included

in the analysis to fully identify the specific aspects of relationships that may be affected by
PMDD.

2.1.3. Data analysis. All data was submitted to a multivariate analysis of variance
(MANOVA) using SPSS 27. A MANOVA was chosen as this allows for simultaneous, multiple
comparisons across the dependent variables (i.e., individual subscales), which reduces the
risk of Type 1 error by providing a composite outcome. Where post-hoc tests were needed
to explore effects on individual dependent variables following a significant MANOVA
result, Bonferroni corrections were applied to adjust for multiple comparisons. Age was not
included as a covariate in the analysis, as it is likely that the higher age in the PMDD group
is due to time taken to obtain a diagnosis and therefore, age is more likely to be a collider as
opposed to a confounding variable. As such, controlling for age would render the results less
generalisable to the wider PMDD population. For PMDD patients/controls, each MANOVA
included group (PMDD, control) and cycle phase (menstrual, follicular, luteal, pre-menstrual)
as a between subjects’ factors and subscale scores from each questionnaire as the dependent
variables.

3. Results
3.1. World Health Organisation quality of life brief version

Box’s M was non-significant (p =.624), and so equal covariance matrices are assumed.
The overall multivariate MANOVA results for the WHOQoL-BREF subscales revealed
a significant effect of group with a large effect size (Pillai’s Trace: V =.209, F, ,,, =
25.854, p <.001, sz =.209), indicating an overall difference between the PMDD and
control groups. This was supported by follow-up univariate tests, which showed sig-
nificant differences between the groups for all four individual subscales (all F > 21.871,
all p <.001). Bonferroni corrected pairwise comparisons showed that the PMDD group
scored significantly lower than the non-PMDD group, for each individual subscale (all
p <.001, Fig 1).

The MANOVA also revealed a significant effect of cycle phase (Pillai’s Trace: V =.067,
Fij 1150 = 2243, p <.05, n ? =.022). However, follow-up univariate tests indicated signif-
icant effects of cycle phase for the physical (F, .., = 4.135, p <.05, n * =.03) and social
(F3 305 = 3632, p <.05, n *.027) subscales only. Moreover, both the MANOVA and follow-
up univariate tests yielded small-medium effect sizes, suggesting that the impact of cycle
phase was small compared to other influences on these scores. Bonferroni corrected
pairwise comparisons showed that for the physical scale, there was a significant difference
between the follicular phase and both the menstrual (p =.05) and pre-menstrual phases
(p =.012). In both cases, the follicular group scored significantly higher (M = 58.07, SE =
1.806) compared to both the menstrual (M = 51.09, SE = 1.921) than the pre-menstrual

group (M =49.79, SE = 1.97).
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Fig 1. Mean WHOQoL-BREF scores and standard error means for each subscale according to group (PMDD,
control) for each subscale. Higher scores indicate a higher perceived quality of life in the respective domain (* =
p <.001).

https://doi.org/10.1371/journal.pone.0322314.9001

3.2. Perceived Relationship Quality Component Scale

Box’s M was significant (p <.001), meaning the covariance matrices cannot be assumed as
equal. The MANOVA revealed a significant effect of group and a medium-large effect size
(Pillai’s Trace: V=074, F , . =.074, p <.001, n * =.964), indicating an overall difference
between the PMDD and control groups. Examination of the follow-up univariate tests
revealed a significant effect of group for relationship satisfaction (F,_ ,,; = 18.66, p <.001, n ?
=.045), intimacy (F<1,395) =9.57, p <.002, r]p2 =.024), trust (F<1,395) =5.70, p <.05, r]p2 =.014), and
passion (F,, .. =6.704, p <.01,n * =.017), all with small-medium effect sizes. Bonferroni cor-
rected pairwise comparisons showed that the PMDD groups scored significantly lower than
the non-PMDD group for each of these subscales (all p <.02). No effect of group was found for

commitment or love (both F < 3.62, both p >.058, see Fig 2). There was no effect of cycle phase

(Pillai’s Trace: V =.062, Fg 117 = 1.398,p =.138), and no interaction effect (Pillai’s Trace: V'
=054, F ., =1.202, p=251).
4. Study 2

4.1. Materials and methods

4.1.1. Participants. One hundred and fifty-one participants (from a total of 528) with a
mean age of 33.85 years (SD = 10.28) were included in the analysis. The consent procedure,
and exclusion criteria were the same as in Study 1. The recruitment method was also largely
the same as Study 1, with additional advertising done via PMDD Partner Support Groups,
convened by IAPMD and facilitated by one of the authors (AK). All data was collected
between November 2021 and December 2022.

Participants were asked to indicate whether their partner had PMDD, thus creating two
groups: the PMDD partners group (n = 92) and the control group (n = 59). It should be
noted that the PSST was not administered in this study, participants were included based
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Fig 2. Mean PRQC scores and standard error means for each subscale according to group (PMDD, control).
Higher scores indicate greater levels of the respective component (* = p <.02).

https://doi.org/10.1371/journal.pone.0322314.9g002

on a self-report of their partners’ PMDD only. Participants who indicated that their partner
had PMDD were also asked when the diagnosis occurred with respect to the relationship
(e.g., before or during the relationship), and if their partner was currently symptomatic. It
should be noted that approximately 33% of the control group reported that their partners had
another mental health condition (e.g., depression, anxiety). However, as the aim of this study
was to investigate the effect of PMDD specifically, we included these participants in the con-
trol groupAn independent samples t-test revealed that, like the PMDD patients, the PMDD
partners were significantly older than the control group (¢, ., = 6.18, p <.001). Demographic
information for the whole sample and their partners is shown in Table 2.

4.2.1. Questionnaires. Relationship screening questions and the PRQC were
administered as in Study 1.
Adult Carer’s Quality of Life Questionnaire (AC-QoL): The AC-QoL [40] was used instead
of the WHO-QoL BREF to assess partners’ quality of life. This questionnaire consists of 40
items designed to assess life quality in adult carers across eight domains: support for caring,
caring choice, caring stress, money matters, personal growth, sense of value, ability to care,
and carer satisfaction. All items are rated using a 4-point Likert scale and summed to provide
a score of 0-15 for each subscale. While participants in this study may not identify themselves
as carers, this questionnaire was chosen as it contains items that directly relate to the potential
issues faced by the partners of someone with PMDD (e.g., “I am happy with the professional
support provided to me.”, “I have a good relationship with the person I am caring for.”). More-
over, for the purposes of this study, the questionnaire instructions were clarified accordingly
for participants as follows: “This questionnaire asks you about different aspects of your life as
a carer/partner of someone with premenstrual dysphoric disorder/a menstrual cycle (deleted
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Table 2. Age (mean + standard deviation), sex, gender (of respondent and their partner), and relationship type.

PMDD partners Control partners
N=92 N=59
Respondent age 37.66 * 8.99 27.89 £10.04
Respondent gender 14 Female 15 Female
76 Male 40 Male
1 Non-binary 4 Non-binary
1 Other
Respondent sex 15 Female 20 Female
76 Male 39 Male
1 Other
Partner age 35.68 +£7.26 27.36 +9.04
Partner gender 89 Female 56 Female
3 Non-binary 3 Non-binary
Relationship type 13 in a relationship living separately | 26 in a relationship living separately
3 married living separately 17 married and cohabiting
44 married and cohabiting 1 married living separately
30 in a relationship and cohabiting | 15 in a relationship and cohabiting
2 other

NB. ‘other’ relationship types included cohabiting but “recently separated” couples, included as they still labelled the
other as a partner

https://doi.org/10.1371/journal.pone.0322314.t002

accordingly). Although questionnaire is used for carers, please answer it in as much as it applies
to yourself as we will compare your responses to those who care for someone with premenstrual
dysphoric disorder/someone with a menstrual cycle (deleted accordingly).”

4.1.3. Data analysis. All data was submitted to a MANOVA, which included group
(partner of someone with PMDD, partner of someone without PMDD) as a between-subjects
factor and scores from each questionnaire as the dependent variable. Cycle phase was not
included in this analysis, as most respondents were unable to provide this information at the
time of testing.

5. Results
5.1. Adult Carer’s Quality of Life Questionnaire (AC-QoL)

Box’s M was significant (p <.05) meaning the covariance matrices cannot be assumed as equal.
The MANOVA results for the AC-QoL subscales revealed a significant effect of group and a
large effect size (Pillai’s Trace: V'=.040, F, |, = 11.82, p <.001, n * =.400, indicating an overall
difference between partners of PMDD patients and control partners. Examination of the
follow-up univariate tests revealed a significant effect of group for caring support, caring
choice, caring stress, personal growth, sense of value, ability to care, and satisfaction with
caring (all F > 10.77, all p <.01, see Fig 3). Only the financial implications of caring subscale
yielded a non-significant difference between the groups and a small effect size (F, , =.001, p

(1,151
=.995,n 2 <.001).

5.2. Perceived Relationship Quality Component Scale (PRQC)

Box’s M was significant (p <.001) meaning the covariance matrices cannot be assumed as
equal. The MANOVA results for the PRQC subscales revealed a significant effect of group and
alarge effect size (Pillai’s Trace: V =216, F_ ,,, = 6.62, p <.001, n * =216, indicating an overall
difference between the PMDD partners and control partners. Examination of the follow-up

univariate tests revealed a significant effect of group for relationship satisfaction (F ,, =
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Fig 3. Means scores and standard error means according to group (PMDD partners, control partners) for each
subscale of the AC-QoL. Higher scores indicate a higher quality of life in the respective domain (* = p <.01).

https://doi.org/10.1371/journal.pone.0322314.9g003

23.04, p <.001, n ? =.134), intimacy (F,, ., = 15.93, p <.001, n * =.097), trust (F, ,, = 18.70 p
<.001.n?=.111), and passion (F, ,, = 8.25, p <.01, n * =.052), all with medium-large effect
sizes. Bonferroni corrected pairwise comparisons showed that the PMDD partners scored sig-
nificantly lower than the non-PMDD group for each of these subscales (all p <.005). No effect

of group was found for commitment or love (both F < 2.37, both p >.126, see Fig 4).

6. Discussion

The present studies aimed to investigate the ways in which PMDD can affect the quality of life
and relationships in both those with the condition and their partners. Study 1 revealed that having
PMDD was associated with significantly lower life quality compared to controls, in all four of the
assessed domains (physical, psychological, social, environment). There was a significant effect

of cycle phase however, and both PMDD and non-PMDD groups reported lower scores in the
physical domain during the menstrual and premenstrual phases, relative to the follicular phase. It
seems likely that this is due to a similar pattern of physical symptoms during the pre- and men-
strual phases in both groups (e.g., cramping, bloating, discomfort). Perceived relationship quality
was also significantly lower in the PMDD group, for all domains except love and commitment.
Study 2 revealed that PMDD partners also experienced lower quality of life compared to controls
in most of the assessed domains (support for caring, caring choice, caring stress, personal growth,
sense of value, ability to care, carer satisfaction); only the financial domain was associated with no
difference between the groups. Regarding perceived relationship quality, Study 2 revealed a sim-
ilar pattern of results to those seen in Study 1; that is, perceived relationship quality was signifi-
cantly lower for the PMDD partners, for all domains except love and commitment.

PLOS ONE | hitps://doi.org/10.1371/journal.pone.0322314  April 23, 2025 10/17



https://doi.org/10.1371/journal.pone.0322314.g003

PLOS ONE PMDD impact on life and relationships

7
* T * *__L —
6 - T
*
. L
l\' HPMDD
=
o 4 0 Control
S
(7]
3
2
1
Q X 3\ & S &
'bd‘\o .v\@é\ '\@/b(’ & &° &
& & N ?
B S
C
Subscale

Fig 4. Mean scores and standard error means according to group (PMDD, control) for each subscale of the
PRQC. Higher scores indicate greater levels of the respective component (* = p <.005).

https://doi.org/10.1371/journal.pone.0322314.9004

In line with the hypotheses and previous findings [11,17,18], PMDD was associated with
lower quality of life in all the domains measured. This finding was consistent between cycle
phases for the psychological, environmental, and social domains, suggesting that the effect
of PMDD on life quality in these domains is maintained beyond the symptomatic phase (i.e.,
luteal/premenstrual). Examining each subscale yields further insight regarding the implica-
tions of this finding. For example, as the psychological subscale focuses on patients’ cogni-
tions, this suggests that consistent non-pharmacological support is needed. Additionally,
examining the social subscale, which focuses on the social support available to patients, reveals
that psychoeducation for the families/partners of PMDD patients may be needed. Finally,
as the environmental scale focuses on the physical conditions in which the patient lives, this
suggests that more community-based support for PMDD is needed.

Taken together, these findings suggest that consistent, non-pharmacological support for
PMDD is needed. The medium-large effect sizes that were consistently yielded in our studies
when comparing the PMDD and non-PMDD groups further emphasise this need as they indi-
cate that adapting clinical intervention to support patients’ interpersonal relationships (e.g.,
relationship quality) would have clinically significant impact. Indeed, family-focused therapy
(FFT), comprised of psychoeducation, communication-enhancement, and problem-solving
skills training, may provide support for both patients and their families in each of the affected
domains. However, while evidence supporting the use of FFT exists for some disorders (e.g.,
bipolar disorder, [41]), non-pharmacological interventions for PMDD lack supporting evi-
dence [6]. It is also possible that couples’ interventions would be beneficial for those affected
by PMDD. Indeed, a systematic review [42] reports that couples’ interventions (including
cognitive behavioural therapy and relationship counselling) for chronic physical health con-
ditions generally yield better physical and psychological outcomes compared to patient-only
interventions. Successful interventions focused on skill development for managing complex
emotions, as well as elements of counselling and cognitive behavioural therapy. However,
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such interventions been applied to or studied in a limited number of conditions, and typically
focus on physical illnesses as opposed to mental illnesses. Thus, the present study supports the
need for future studies to investigate the effectiveness of family and/or couples’ interventions
for PMDD, with couples involved in the development of the intervention and with partner
outcomes routinely acknowledged alongside patient outcomes.

Lower quality of life was also present in the PMDD partners compared to controls in all
domains, except for the financial domain. We note that medium-large effect sizes were present
across all comparisons where a significant difference was found, indicating that our findings
have practical implications. Specifically, this suggests that tailored support accounting for the
needs of PMDD partners is lacking in current practice. Indeed, the mean score in the “support
for caring” domain was in the low quality of life range (0-5), indicative of significant problems
and/or difficulties [43]. This subscale assesses the extent of practical and professional support
that carers receive, as well as the extent of support available to them for their own emotional/
psychological needs. This finding is important as it suggests that the support needs of PMDD
partners are currently going unmet, potentially placing them at risk of developing mental and/
or physical illness themselves [26]. Furthermore, it is possible that difficulties in this domain
underpin the differences in scores for other domains, as previous research suggests that access
to support for carers is associated with increased caregiving capacity, ability, and satisfaction
[32,33]. Therefore, future research is needed to develop evidence-based support specifically
for the partners and informal carers of those with PMDD. For example, evidence from other
disorders has shown that peer support groups (e.g., for informal carers, families, partners) can
have a positive outcome on informal carers’ mental health and support them when faced with
caring-related challenges [44,45]. Finally, the lack of a difference between the groups for the
financial domain warrants discussion. Both groups scored in the mid-range for this domain,
suggesting that neither group experienced a high or low quality of life. Therefore, it seems
likely that this finding reflects the universally negative effects of the current “cost-of-living cri-
sis”, characterised by a global decrease in disposable incomes and increased energy costs [46].

Concerning relationship quality, both participants with PMDD and their partners per-
ceived less intimacy, trust, and passion in their relationship compared to controls (with
medium-large effect sizes), while no differences were found for love and commitment. Exam-
ining the items for intimacy, trust, and passion, it is possible the group differences are driven
by the cyclical nature of PMDD symptoms, and the behaviour associated with the symptoms.
For example, items on the trust subscale rely on the respondents’ perception of the partner,
and as such, responses are likely susceptible to state effects, such as anxiety [47]. In contrast,
items on the love and commitment scales refer to emotions that are not typically attenuated
by anxiety but have been shown to reduce anxiety and other negative emotions [48]. It is
also noteworthy that the love and commitment scores are comparable between those with
PMDD and the partners (e.g., love: M = 6.19 and 5.82, commitment: M = 6.35 and 6.17 for the
partners and those with PMDD respectively). Therefore, it seems likely that the relationship
experience is homogenous with regards to the difficulties each party perceives. However, it is
important to note that other factors, not measured in the present study, may also influence
perceived relationship quality. For example, it is possible that co-occurring mental health
conditions in the person with PMDD and/or their partner may be driving these effects. Alter-
natively, the impact of PMDD on the individual’s ability to work/participate in childcare could
lead to additional stressors for both parties and the relationship dynamic as whole. None-
theless, the medium-large effect sizes reflect the practical implications of our findings and
support the need to develop PMDD-specific interventions that support both the person with
PMDD and their partner (e.g., PMDD specific relationship guidance). Indeed, these findings
suggest that couples may benefit from acknowledging the impact PMDD has had for both
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parties (i.e., both perceive trust to be an issue in the relationship) and from exploring the ways
in which they may work through the perceived issues together.

The samples included in the present study consisted of multiple transgender and non-
binary menstruators in the PMDD and non-PMDD group, as well as participants in same sex/
queer relationships. This inclusive approach is important for both PMDD research and men-
strual cycle research more generally. Firstly, previous research has shown that queer-identified
people, especially non-binary and transmasculine menstruators, are often negatively impacted
by the societal perception of menstruation (and related concepts, such as PMDD and PMS)
as a feminine concept. It has been shown that transgender/non-binary menstruators often
engage in “menstrual suppression”, by masking the fact that they have periods or avoiding
public restrooms [49], while others report feeling unsafe using their gender-aligned restroom
(i.e., male-assigned), due to fear of being “outed” as transgender for using menstrual hygiene
products [50]. As such identity concealment is known to have a negative effect on the mental
health outcomes of transgender and non-binary individuals [51] it is important for future
PMDD research to adopt an inclusive, non-heteronormative approach to recruitment to
ensure the experiences of such individuals are acknowledged, and to give societal perceptions
of menstruation motivation to adapt in an inclusive manner.

There are limitations that should be considered when interpreting the present findings.
Firstly, as the study was conducted using online survey methods, self-selection bias may be
present [52]. Specifically, the final sample is likely biased towards people for whom the men-
strual cycle is salient; this may explain presence of those with PMS symptoms in the “control”
group of Study 1, as opposed to this group being comprised of participants with no menstrual-
cycle related symptoms. Secondly, the use of self-report to assess participants cycle phase is a
limitation. Indeed, previous studies had to exclude large numbers of participants (up to 46%,
[53]) because hormone assays revealed that participants were not in the reported cycle phase.
Therefore, the lack of cycle phase effects, and the small effect sizes (e.g., in the relationship
quality data of Study 1) may be due to such inaccurate self-reports leading to mislabelling of
participant cycle phase (e.g., participants labelled as luteal who may be follicular). Such inac-
curacy would likely result in additional variability in the data, in turn masking any true cycle
phase effects. It should also be noted that cycle phases were not compared in a pairwise manner
in the current study, which may also limit any conclusions about the influence of cycle phase
effects. However, it should be noted that cycle phase effects were not the primary variable of
interest in this study; nevertheless, future studies of PMDD that wish to investigate the effect of
cycle phase should aim to validate cycle phase reports using include direct hormone measures
[36]. Thirdly, it should be noted that we did not use a diagnostic process to identify PMDD
participants for the present study (e.g., via prospective ratings of symptoms across two men-
strual cycles). While this was largely due to the exploratory nature of the study, it limits the
interpretation of our results as it is possible that not all participants in our PMDD group would
meet the DSM criteria for PMDD. Finally, the cross-sectional design of the present study limits
the interpretation of the results to mere associations. That is, we cannot conclusively infer the
direction of causality with respect to the association between PMDD and poor relationship/life
quality.

However, the findings do pose questions for future research concerning the nature of this
relationship. The present findings particularly highlight the need for longitudinal studies to
fully understand the nature and direction of the association between PMDD and relationships.
Such studies will aid in uncovering the potentially bidirectional relationship between PMDD
and relationship quality. For example, it is possible that increased interpersonal conflict within
the relationship may trigger or exacerbate PMDD symptoms, heightened symptom severity
may trigger or maintain interpersonal conflict, creating a vicious cycle for both parties in the
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relationship. Thus, longitudinal studies that track symptoms, daily function, and relationship
quality across the menstrual cycle are needed to further our understanding of this association,
and in turn, inform practical interventions for PMDD couples. Such studies would also allow
researchers to precisely determine the possible impact of age as a mediating variable, some-
thing which was not possible in the present study. It would also be possible for longitudinal
studies to include track participants through the diagnostic process which would ensure that
all participants meet the DSM criteria for PMDD and undergo appropriate diagnostic mea-
sures (i.e., prospective cycle tracking for at least two months). While such studies would likely
require self-reported data, the inclusion of objective measures in a complementary manner

to reduce bias (e.g., third-party/clinician observations of symptoms) and error (e.g., using
hormone assays in addition to self-reported cycle phase) would be beneficial.

Additional studies would also benefit from adopting a mixed-methods approach, via
in-depth interviews or focus groups with those who have PMDD and their partners, to gain
further insight into the effects seen in the present study. Specifically, it is not clear why love
and commitment scales seem unaffected by PMDD, and there are a range of possible reasons
for this. For example, commitment could be driven by genuine commitment to the person/
relationship, or it could be underpinned by guilt on the partners’ behalf, and a subsequent
reluctance to leave the relationship. Examining the lived experiences of partners in this way
is vital to develop a more comprehensive understanding of the impact that PMDD may have
on partners themselves, and the relationship dynamic. Moreover, such studies could also aid
in identifying possible mediators and moderators regarding the impact of PMDD on part-
ners; given the lack of professional support, it is likely that partners have developed their own
support systems and coping mechanisms, which may provide valuable insight for the develop-
ment of professional support and PMDD-specific interventions.

In conclusion, the present study demonstrated that perceived quality of life was lower in
most domains assessed in both those with PMDD and their partners, compared to controls.
Relationship quality was also lower for those with PMDD and their partners, for all domains
assessed except love and commitment. Taken together, the present studies highlight the need
for PMDD-specific support beyond the management of symptoms for the affected individual.
Specifically, the findings concerning quality of life in those with PMDD suggest that
community-based support and family-focused support may be of benefit. However, at pres-
ent, non-pharmacological treatments for PMDD lack an evidence base, and further research
is needed to appropriately inform the design of such interventions. The present findings
also highlight the support needs of the partners of those with PMDD. The development of
such support (e.g., PMDD-specific relationship guidance, peer support groups) is important
as partners often taken on the role of an informal carer for the person with PMDD, and as
such, support for the partners wellbeing will likely have a positive impact on the person with
PMDD.
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