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The growing reliance on online communities has reshaped how individuals articulate, validate, 
and navigate psychological distress. However, the value of online peer support spaces remains 
insufficiently studied, particularly in the context of underrecognized conditions such as Premenstrual 
Dysphoric Disorder (PMDD). Here we investigated r/PMDD, a Reddit-based peer support community 
comprising 17,332 participants over a 12-year period (2012–2024), contextualized by their activity 
across 112 other mental health subreddits. We found a substantial decrease in the association of 
PMDD with depression and anxiety, evident both in general cross-community activity trends and at 
the individual level shortly after users become active in r/PMDD. Despite PMDD’s clinical classification 
as an affective disorder, users frequently discussed both psychological and physical symptoms. These 
discussions largely aligned with DSM-5-TR diagnostic criteria, though substantial heterogeneity was 
evident across individuals. Users clustered around distinct treatment types, with SSRI antidepressants, 
contraceptives, and complementary medicine as the most prominent. These three medication 
types were negatively associated between each other, indicating a compartmentalized approach 
to treatment. Moreover, users posting about SSRI antidepressants in r/PMDD exhibited higher 
cross-community activity across most disorders compared to those posting about contraceptives. 
The findings underscore the value of online peer support communities as a complement to clinical 
understanding of diagnostically complex conditions like PMDD, particularly in relation to comorbidity 
patterns, symptomatology, and treatment.
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There is growing recognition of the relationship between hormonal fluctuations and mental health, particularly 
the impact of the menstrual cycle on psychological well-being, as evidenced by several recent initiatives, such 
as the Menarche, Menstruation, Menopause and Mental Health (4M) consortium1 and the journal special issue 
Menstruation Matters2. Among menstrual-related disorders, Premenstrual Dysphoric Disorder (PMDD) has 
received particular attention due to its significant psychological and functional impairments3,4. PMDD is a 
severe, cyclical mood disorder characterized by emotional, cognitive, and physical symptoms that occur during 
the luteal phase of the menstrual cycle and resolve shortly after menstruation begins5–9. Prevalence varies by 
diagnostic method and cultural context, ranging from 1.6% (95% CI 1.0–2.5%) for confirmed DSM diagnoses to 
7.7% (95% CI 5.3–11.0%) for provisional cases10–13, with the highest rates reported in African samples and the 
lowest in North America.

Although the impact of menstruation on mental health has been documented in academic literature as early 
as 193114, Premenstrual Dysphoric Disorder (PMDD) was not formally recognized until the Fifth Edition of the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-5, 2013)15 and later included in the International 
Classification of Diseases (ICD-11, 2019)16. Since then, several key initiatives have specifically aimed to advance 
PMDD research, diagnosis, and support, including the UK PMDD Research Agenda17 and the iHera Project 
(EUniWell, 2023)18. Collectively, these efforts highlight the growing momentum in PMDD research.

Despite its recognition, PMDD remains a contentious diagnosis19. A central challenge lies in the reliance on 
self-reported symptom tracking, which requires individuals to document symptoms over multiple menstrual 
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cycles to ascertain a cyclical pattern. This process is particularly difficult for those experiencing acute distress 
or irregular menstrual cycles, as well as for individuals struggling to communicate their experiences in a 
way that aligns with clinical criteria20. The complexity of diagnosis is further compounded by the substantial 
symptom overlap between PMDD and other mental health conditions, including Bipolar Disorder, Anxiety, and 
Depression, often leading to misdiagnoses before PMDD is correctly identified19. Since symptoms occur only 
in the luteal phase, tracking temporal patterns is crucial for diagnosis. However, research indicates that affected 
individuals may struggle to access appropriate care, highlighting systemic gaps in menstrual health services9,19,21.

Platforms such as Reddit have become vital spaces for anonymous mental health discussions, enabling online 
peer support and collective knowledge exchange22–24. In the context of menstrual health disorders, limited 
institutional recognition and support often drive individuals to these communities in search of alternative 
resources, whether to navigate healthcare systems, advocate for their needs, or manage their condition 
independently19,21. User-generated content has fueled a growing body of research that investigates large-scale 
social media data to study mental health conditions such as suicidality, depression, and eating disorders25–27. 
These studies have advanced to early detection models, improved symptom identification, and contributed 
to understanding online peer support dynamics28–30. While such findings have yet to be fully integrated into 
clinical guidelines, they increasingly inform risk assessment tools, digital mental health interventions, and 
personalized support systems31,32. Given the diagnostic challenges surrounding PMDD, these platforms offer 
a valuable opportunity to extend research beyond traditional clinical settings, capturing the lived experiences 
of individuals who self-manage the condition, encounter barriers to care, or find existing support insufficient. 
Despite this potential, no prior work has examined PMDD-related discussions on Reddit or other social media 
platforms.

Building on the recognition of online peer support communities as meaningful sources of mental health 
support, this study investigates PMDD-related discussions on Reddit as a contemporary resource for accessing 
firsthand accounts that often go unreported in clinical research. We conducted a large-scale analysis of the 
r/PMDD subreddit, an active peer support community focused on PMDD, spanning twelve years of user 
engagement. To examine challenges in diagnosis and treatment, we analyzed how individuals describe their 
symptoms, conceptualize their condition, and navigate treatment options, both within r/PMDD and across 
adjacent mental health communities. Our investigation focused on two main questions: (1)  How frequently 
do users of r/PMDD engage with other mental health communities, and what patterns of participation emerge 
following their involvement in r/PMDD? (2) What symptoms and treatments are most frequently discussed, 
and how do they co-occur in reported experiences? While r/PMDD may not fully represent the population of 
individuals affected by PMDD, it offers a unique lens into how people actively make sense of the condition, seek 
support, and manage symptoms across formal and informal care contexts.

Methods
Data sources and study design
We analyzed user activity from r/PMDD, a dedicated Reddit community for individuals discussing experiences, 
symptoms, and treatments related to premenstrual dysphoric disorder (PMDD). Publicly available posts were 
collected via the Pushshift.io Reddit API33, spanning March 2012 to January 2024. The dataset comprised 41,177 
posts authored by 17,332 unique users. To safeguard privacy, all users were assigned pseudonymous identifiers. 
Posts by deleted or suspended accounts were excluded.

To situate PMDD-related discussions within the broader mental health landscape, we additionally curated 
112 disorder-specific, support-oriented subreddits, collectively referred to as the   Mental Health Subreddit 
Network (MHSN). These subreddits were manually selected from the 20,000 most popular communities, 
retaining only those dedicated to specific mental health conditions. Each was mapped to DSM-5-TR diagnostic 
categories, the text revision of the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders11 
(e.g., r/bipolar2 categorized under Bipolar and Related Disorders). General, non-disorder-specific communities 
(e.g., r/MentalHealth) were not considered in the study to maintain diagnostic specificity. A detailed list of 
included subreddits and their DSM categories is provided in Supplementary Table S1. In summary, in addition 
to r/PMDD, 47.23% of the users active in r/PMDD were also engaged within the rest of MHSN, contributing to 
additional 80,905 posts that complete our dataset.

To account for substantial variation in posting activity over time, particularly the pronounced upward trend 
observed in r/PMDD, we incorporated explicit temporal adjustments into our analysis. Posting volume in this 
subreddit rose from just a few dozen posts per month in the early 2010s to several hundred per month by 
the 2020s, a trajectory that closely mirrors overall engagement in the MHSN (ρ > 0.9, p < 0.001). This likely 
reflects both Reddit’s platform-wide growth and, to a lesser extent, increased cross-participation within mental 
health communities and rising awareness of PMDD. To mitigate potential biases from such temporal trends, 
all primary results are reported as averages computed over six-month sliding windows. We further assess the 
robustness of this approach through sensitivity analyses on window size and stride for each affected result (see 
Fig. A2a, Fig. A2c, and Fig. A2e). Supplementary Fig. A1 visualizes the posting trajectory of r/PMDD in context 
with broader disorder-category trends from the MHSN.

We further note two important aspects of the study design. First, we focused on studying behaviour around 
posts rather than comments, as posts are more likely to capture individuals actively seeking help or sharing 
personal experiences with PMDD. Prior work shows that in mental health subreddits, posts are the primary 
venue for individuals to share personal experiences and struggles related to their condition, while comments 
tend to be more reactive, offering feedback, support, or advice23. Second, participation in a disorder-specific 
community such as r/PMDD does not necessarily indicate a clinically confirmed diagnosis. Rather, posting 
behavior reasonably reflects individuals who identify with or experience symptoms related to the condition, 
consistent with research showing that mental health subreddits function as spaces for self-expression and help-

Scientific Reports |        (2025) 15:34300 2| https://doi.org/10.1038/s41598-025-19220-2

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


seeking around perceived illness challenges23,34. Accordingly, the behaviors and content analyzed here capture 
how individuals frame and discuss their experiences, rather than verified medical histories.

Stationarity testing
Stationarity refers to the property of a time series where its statistical attributes, such as mean or variance, 
remain constant over time. To test for stationarity, we applied the Dickey-Fuller (D-F) and Kwiatkowski-
Phillips-Schmidt-Shin (KPSS) tests35,36 in two temporality scenarios: (1) co-posting activity in MHSN among 
users active in r/PMDD (Fig. 1b), and (2) mentions of medication types by users in r/PMDD (Fig. 4d). Both tests 
were conducted under the classical assumption of no deterministic trend, meaning the model included only a 
constant term, as no prior assumption about trend components was imposed.

The D-F test assumes a null hypothesis of non-stationarity, specifically that the time series has a unit root. The 
test estimates the following autoregressive model:

	 ∆yt = α + γyt−1 + ϵt,

where yt is the time series at time t, ∆yt = yt − γyt−1 is the first difference, α represents a constant term and 
γ is the coefficient for the lagged level. The null hypothesis of a unit root (γ = 0) is tested to determine if the 
series is non-stationary.

In contrast, the KPSS test assumes stationarity under the null hypothesis and is designed to detect 
deterministic trends or structural changes. The KPSS statistic evaluates the residuals of a regression of the time 
series on a deterministic component (constant or trend):

	
KP SS = 1

T 2σ2

T∑
t=1

S2
t ,

where T is the number of observations (in our case number of sliding windows), σ is the standard deviation 
of residuals, and St is the cumulative sum of residuals. Large values of the KPSS statistic indicate a rejection of 
stationarity.

We use both tests to achieve complementary perspectives on stationarity. The D-F tests for non-stationarity by 
detecting a unit root, while the KPSS checks for stationarity by identifying potential structural or deterministic 
trends. In this work, we use the pair of methods to investigate whether co-posting and medication discussions 
significantly change over time.

Difference-in-differences analysis
To examine behavioral shifts as an effect of joining the r/PMDD community, we applied a difference-in-
differences (DiD) analysis. This method aimed to isolate changes specific to r/PMDD participation while 
controlling for broader trends, e.g., the rising popularity of r/ADHD or the decline of r/depression. More 
specifically, we analyzed user activity before and after their first post, comparing changes against a null model 
derived from general engagement trends in mental health subreddits. The purpose of the null model is to capture 
typical fluctuations in subreddit activity, independent of individual user behaviors. Deviations from this baseline 
would indicate shifts in cross-community participation linked to r/PMDD, ensuring that observed effects were 
not merely artifacts of overall Reddit dynamics.

Fig. 1.  Cross-community activity patterns of r/PMDD users across subreddits related to other mental health 
disorders. The left panel shows the average percentage of r/PMDD users co-posting in subreddits associated 
with the top 10 most co-posted disorder categories. The right panel depicts the temporal dynamics of co-
posting from 2015 to 2024, highlighting notable declines in co-posting related to depressive and anxiety 
disorders, alongside a marked increase in co-posting for Attention-Deficit/Hyperactivity Disorders (ADHD) 
and autism.
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Difference-in-Differences Framework In the proposed framework, the activity difference for each r/PMDD 
user (∆obs

i ) was calculated as:

	 ∆obs
i = Ai,post − Ai,pre,

where Ai,post and Ai,pre represent activity levels after and before their first post in r/PMDD, respectively. 
The corresponding expected activity difference under the null model (∆null

i ) was computed using subreddit 
engagement patterns derived from general trends. Specifically, for each user in r/PMDD, we generate a 
corresponding synthetic user based on the null model, sampling their activity according to the overall probability 
distribution of community engagement. The average difference-in-differences (∆∆) is then computed as:

	
∆∆ = 1

N

N∑
i=1

∆obs
i − 1

N

N∑
j=1

∆null
j ,

where N  is the number of r/PMDD users analyzed, and also the number of synthetic users generated from the 
null model.

To account for variations in the number of active users over time, we computed differences between observed 
values and the null model within six-month sliding windows. The null model was derived from overall activity 
trends during each respective window. This approach generated a distribution of difference-in-differences values 
(∆∆T ), which we tested against zero using a one-sample t-test:

	 H0 : µ∆∆T
= 0.

A mean of zero indicates no significant deviation from expected engagement trends, while a positive or negative 
mean suggests distinct behavioral shifts following participation in r/PMDD.

Symptom and medication extraction
We studied the prevalence and trends of symptoms and medications in r/PMDD posts using a mixed-method 
approach. We first used the Bio-Epidemiology-NER37 model, a Transformer-based38 named entity recognition 
(NER) system39 designed for detecting biomedical and epidemiological terms in textual data. This model, built 
on DistilBERT40, is optimized for both efficiency and performance, achieving predictive F1 scores of 0.9 across 
multiple benchmark datasets. Trained on domain-specific corpora, it classifies 42 distinct entity types, such as 
disease names, symptoms, medications, and demographic attributes.

To ensure a precise and medically relevant set of entities, we followed with filtering and manually curating 
symptom and medication references. First, we selected entities detected by the model and classified as either 
Symptoms and Signs or Medication with confidence scores exceeding 0.8. These high-confidence entities were 
then manually reviewed and categorized according to predefined clinical frameworks: symptoms were mapped to 
diagnostic criteria according to the Diagnostic and Statistical DSM-5-TR diagnostic criteria11, while medications 
were grouped into the following relevant PMDD medication categories: contraceptives, SSRI antidepressants, 
non-SSRI antidepressants, benzodiazepines, antipsychotics, antiepileptics, stimulants, beta blockers, azapirones, 
vitamins/minerals, other hormonal therapy, and finally other medications which do not belong to any of the 
earlier categories. A list of the 100 most frequent entities and their labels for both Symptoms and Signs and 
Medication is provided in the Supplementary Materials (Table S2 and Table S3).

After the manual stage, the curated labels were systematically applied to all entities detected to be Symptoms 
and Signs or Medications, with the aim to achieve a comprehensive dataset coverage while preserving the 
precision established during the manual stage. Sensitivity analyses confirming the stability of our results across 
varying model confidence thresholds are presented in Fig. A2).

Results
Cross-community activity of r/PMDD users
To investigate the relationship between PMDD and other mental health disorders in the context of both 
differential diagnosis and comorbidity, we analyzed the cross-community posting activity of r/PMDD users 
across the MHSN. We calculated the percentage of r/PMDD users who also posted in each of the 112 MHSN 
subreddits, aggregating co-posting values by DSM category and averaging them over six-month sliding windows 
to account for potential statistical trending effects (see Fig. 1, with robustness analysis in Fig. A2a). The two DSM 
categories with the highest co-posting rates were Depressive Disorders at 11.61%(±0.20) and Anxiety Disorders 
at 11.60%(±0.15), suggesting substantial diagnostic overlap with PMDD and highlighting the challenges 
of differential diagnosis in practice41. These were followed by Attention-Deficit/Hyperactivity Disorders at 
10.16%(±0.08), which—along with Anxiety Disorders—has previously been shown to be exacerbated by 
premenstrual conditions, including PMDD42–44.

The cross-community activity patterns have remained relatively consistent for most disorder categories 
over time since the inception of the r/PMDD subreddit. However, significant shifts in co-posting behavior 
were observed precisely in respect to the three disorder categories with the largest communities. As illustrated 
in Fig.  1, co-posting after 2018 on Depressive and Anxiety Disorders has declined threefold and twofold 
respectively. Conversely, co-posting on Attention-Deficit/Hyperactivity Disorders has shown a sharp increase of 
40% between 2020 and 2021, a result that coincides with the general increase of posts on Reddit in this category 
(see Fig. A1). A non-stationarity statistical test confirmed the significance of the observed trends for all three 
disorder categories (p < 0.001, test statistic range: 2.45 < KPSS < 8.66).
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Shifts in cross-community activity
To explore how joining r/PMDD relates to broader support-seeking behavior, we analyzed user participation 
patterns across the MHSN. Specifically, we examined changes in posting activity before and after a user’s first 
contribution to r/PMDD, assessing whether involvement in this specialized community coincides with shifts in 
participation in others, such as those focused on depression and anxiety. If PMDD is a significant concern for 
users, we expect their participation in r/PMDD to alter their engagement with other mental health communities—
either by reducing their need for external support, shifting their focus to co-occurring symptoms, or refining 
their self-perception.

We measured co-posting activity for each user over two 90-day periods—one preceding and one following 
their first post in r/PMDD. To account for the growth of r/PMDD and other subreddits in MHSN over time, 
we used six-month sliding window averages. Each window included all individuals who made their first post 
in r/PMDD within that period, capturing their co-posting activity in the corresponding pre- and post-periods. 
We then applied a difference-in-differences (DiD) analysis, comparing the observed changes in the r/PMDD 
cohort against a population-based null model sampled from general subreddit activity trends during the same 
time windows. This approach allowed us to isolate changes specific to r/PMDD users by controlling for broader 
platform-wide trends, ensuring that observed shifts were not mere artifacts of general platform dynamics.

The results on cross-community activity shifts are shown in Fig. 2. First, we observed an overall increase in 
MHSN activity for individuals after their initial engagement with r/PMDD, with an average of 0.56 (±0.03) posts 
per user prior to joining compared to 0.63 posts after joining (±0.03). Despite this overall increase, there was a 
significant decrease in co-posting activity for two disorder categories: Depressive Disorders (−0.439% ± 0.060) 
and Anxiety Disorders (−0.156% ± 0.051). Conversely, we observed significantly higher increases than expected 
under the null model for Post-Traumatic Stress Disorders (+0.438% ± 0.019), Obsessive-Compulsive 
Disorders (+0.234% ± 0.023), and Social Anxiety Disorders (+0.162% ± 0.023). These shifts suggest that 
after engaging with r/PMDD, users may begin to recontextualize or expand their understanding of their mental 
health by moving away from broader, more generic diagnostic categories and increasingly associating their 
experiences with more specific or nuanced conditions that better reflect their symptom patterns.

Fig. 2.  Changes in co-posting activity on subreddits related to other mental health conditions before and after 
a user’s first post in r/PMDD. The top panel illustrates the overall average number of posts per user before and 
after joining r/PMDD, highlighting a slight increase in posting activity. The main panel presents the changes 
in co-posting activity for the 10 most co-posted disorders, comparing r/PMDD users (colored bars) to a 
population-based null model (gray bars). Statistically significant differences between r/PMDD users and the 
null model, as determined by a difference-in-differences test, are annotated with p-values.
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The observed increase in co-posting activity for Post-Traumatic Stress Disorder may partly reflect the 
association between PMDD and early-life trauma, which is hypothesized as a significant risk factor for the 
disorder45,46. Similarly, hormonal fluctuations associated with the menstrual cycle are known to exacerbate 
obsessive-compulsive symptoms, potentially explaining the increase in co-posting activity related to Obsessive-
Compulsive Disorders47,48. Although direct studies linking PMDD to Social Anxiety Disorders are lacking, the 
simultaneous reduction in co-posting for general Anxiety Disorders and increase for Social Anxiety Disorders 
may indicate a shift in users’ self-perception and symptom categorization. The re-evaluation of anxiety-related 
experiences could be influenced by engagement with the r/PMDD community and underscores the potential of 
further research to explore how community interaction shapes symptom identification and reporting.

Symptoms
We examined how PMDD symptoms are discussed in the r/PMDD community to find out how the experiences 
of users align with clinical diagnostic criteria. A clear understanding of PMDD symptoms is essential for 
accurate clinical diagnosis and for those affected to manage their condition in daily life. However, individual 
manifestations may be more complex and may not fully align with the diagnostic criteria outlined in the DSM 
and ICD. According to the diagnostic criteria of DSM-5-TR11, the defining characteristic of PMDD, named 
as criterion A, is the distinct temporal pattern: symptoms emerge in the final week before menses, improve 
within a few days after onset, and remain minimal or absent in the post-menses weeks. However, the specific 
cyclical symptoms outlined as diagnostic criteria are broad and significantly overlap with other conditions, 
as no individual symptom outside of criterion A is unique to PMDD. The diagnostic framework categorizes 
these symptoms into two groups: criteria B include emotional symptoms such as affective lability, irritability, 
depressed mood, and anxiety, while criteria C encompass physical symptoms such as fatigue, changes in appetite, 
and difficulty concentrating. For a PMDD diagnosis, at least one symptom from each group must follow the 
temporal patterning defined by criterion A. Given the generality and diagnostic overlap of criteria B and C with 
other mental health conditions, we examined user discourse to understand how individuals articulate their 
experiences in relation to the clinical definition of the condition.

Symptom references in r/PMDD posts were identified through a mixed automated and manual process, 
combining transformer-based biomedical entity detection with manual validation aligned to DSM-5-TR criteria 
(see Methods for details). A list of the 100 most frequent symptom entities is provided in Supplementary Table S2.

The symptom (Fig. 3) analysis showed that 55.47% (±0.14) of users referred to at least one B symptom. 
Among these, the most commonly reported was depressed mood (B3), mentioned by 33.75% (±0.16) of users, 
followed by affective lability (B1) at 29.05% (±0.19) and anxiety (B4) at 24.91% (±0.08). Irritability and/
or anger (B2) was mentioned by the fewest users, at 21.41% (±0.15). On the other hand, 42.73% (±0.14) 
of users referred to at least one C symptom. Among these, physical symptoms (C7) were the most frequently 
reported, mentioned by 34.40% (±0.13) of users, followed by fatigue (C3) at 15.01% (±0.07) and changes in 
appetite (C4) at 4.62% (±0.05). Finally, only 3.79% (±0.05) of users referred to psychological symptoms not 
explicitly covered in the DSM-5-TR diagnostic criteria for PMDD49 (labeled as Other), with depersonalization, 
body dysmorphia, and forgetfulness being the most commonly mentioned. This indicates that the diagnostic 

Fig. 3.  Symptoms reported in the r/PMDD community. The top panel illustrates the percentage of r/PMDD 
users who referred to symptoms grouped according to the DSM-5-TR diagnostic criteria, with emotional 
symptoms (criteria B) and physical symptoms (criteria C) represented separately. The bottom panel provides a 
more detailed breakdown, showing the frequency of specific symptom groups within these criteria. Depressed 
mood (B3) and general symptoms from Criterion C were the most frequently mentioned.
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criteria largely align with the symptoms discussed within the community. These results were computed using 
distributions over six-month sliding windows to mitigate potential statistical trending effects. Robustness of the 
findings with respect to window size and stride is examined in Fig. A2d.

We also analyzed associations between symptoms mentioned in PMDD-related discussions, as understanding 
how symptoms co-occur can help differentiate variations of PMDD and distinguish it from related conditions, 
such as severe premenstrual syndrome (PMS). We measured the association patterns of criteria B and criteria C 
by computing their co-appearance in a single post (shown in Fig. 5). Using a chi-squared test for independence 
(Bonferroni-adjusted p < 0.001), we found the strongest association (OR = 2.82) between subjective difficulty 
in concentration (C2) and lethargy (C3). This reflects the documented interplay between cognitive and 
physical fatigue symptoms, which often overlap in their symptomatology50,51. The second strongest association 
(OR = 2.77) was between marked anxiety (B4) and a sense of being overwhelmed or out of control (C6), a 
pair of symptoms that conceptually overlap as they both reflect heightened emotional dysregulation and feelings 
of loss of control. Notably, four pairs of symptoms were significantly less likely to co-occur than expected by 
chance, all involving pairs of the general physical symptoms (C7) and the four emotional symptoms from criteria 
B. The lowest odds (OR = 0.46) were observed between physical symptoms (C7) and depressed mood (B3). 
Such results are suggesting a subgroup of r/PMDD users who primarily focus on physical symptoms outlined in 
criteria C. This pattern may reflect cases in which users experience milder forms of PMDD or symptoms more 
closely aligned with severe premenstrual syndrome (PMS), a condition that, unlike PMDD, is not classified as a 
mental health disorder.

Medications
We analyzed patterns of medication-related discussions in the r/PMDD community to understand treatment 
preferences and trends over time. Various medications have been shown to effectively alleviate the physical 
and emotional symptoms of PMDD, including antidepressants, anxiolytics, hormonal contraceptives, and other 
hormonal treatments, with the majority of research focusing on Selective Serotonin Reuptake Inhibitors (SSRI 
antidepressants)52,53. However, these treatment options differ significantly in their mechanisms of action, usage 
patterns, and side effect profiles. Hormonal treatments require sustained use and directly influence the endocrine 
system, while SSRI antidepressants can be used intermittently. Given these distinctions, it is essential to examine 
the prevalence of posts about specific medication use, how discussions around different treatments have evolved 
over time, and whether distinct user subgroups emerge based on treatment preferences. To address this, we 
analyzed patterns of medication-related discussions in the r/PMDD community, assessing both the longitudinal 
trends in treatment mentions and the extent of overlap between different medication types.

We extracted information about medications using the same text-processing pipeline applied in the symptom 
analysis. Here, the detected medications were classified into 12 mutually exclusive types (listed in Fig. 4a). Once 
again, to account for potential statistical trending effects, prevalence was computed using distributions over 
six-month sliding windows. Robustness analyses related to model confidence are presented in Fig. A2d, and 
those concerning the choice of window size and stride are shown in Fig. A2e. A list of the 100 most frequent 
medication entities is provided in the Supplementary Materials (Table S3).

The results revealed that contraceptives are the most frequently discussed medication types, with 
20.63% (±0.16) of users mentioning such treatments in their posts. Within this medication type, oral 
estroprogestins are the most mentioned (≥ 2.69%), followed by localized hormonal intrauterine devices 
(≥ 1.02%) and leuprolide (≥ 0.55%), a gonadotropin-releasing hormone typically prescribed for severe PMDD 
cases (see Fig.  4b). SSRI antidepressants are the second most discussed medication type, being referred by 
18.14% (±0.26) of users. Fluoxetine (≥ 5.21%) is the most frequently mentioned in this group of medications, 
followed by sertraline (≥ 4.25%) and escitalopram (≥ 1.51%), all of which are studied for their effects via 
intermittent usage. Non-SSRI antidepressants were infrequently discussed, appearing in only 5.03% (±0.11) 
of users’ posts. While anxiolytics can alleviate certain PMDD symptoms, benzodiazepines were referenced by 
just 2.01% (±0.07) of users. Noteworthy, despite the strong association between r/PMDD users and Attention-
Deficit/Hyperactivity Disorder (ADHD), stimulants (commonly prescribed for ADHD) were mentioned by only 
0.61% (±0.03) of users. This suggests that r/PMDD users ADHD and PMDD treatment distinct, reflecting a 
clear conceptual differentiation between the two disorders.

To examine the evolution of treatment strategies and user adaptation, we computed the percentage of users 
referencing each medication type over time using the six-month sliding window approach (Fig. 4d). A non-
stationarity test indicated that all medication types, except non-SSRI antidepressants (p < 0.001, test statistic 
range: 0.46 < KPSS < 2.66), exhibited non-stationary trends, yet no qualitative shifts in medication practices 
were observed after 2019. Despite a significant decline in the association between r/PMDD users and users 
posting to Depressive and Anxiety Disorders since 2019 (Fig. 1), antidepressant mentions remained stable. This 
discrepancy may stem from either (1) the slow evolution of medication practices, particularly in the absence of 
major advances in alternative treatments, or (2) a decoupling of antidepressant use from their traditional role in 
treating depression. This decoupling might be further emphasized in PMDD treatment, as SSRI antidepressants 
are also prescribed intermittently during the luteal phase to target PMDD-specific symptoms rather than chronic 
mood disorders.

Our analysis of medication co-occurrence patterns in posts revealed distinct treatment clusters within 
the r/PMDD community (Fig. 5). SSRI antidepressants and contraceptives co-occurred three times less often 
than would be expected by chance (OR = 0.39, Bonferroni-adjusted p < 0.001). Similarly, contraceptives 
exhibited low co-occurrence with five other medication types, reinforcing a separation in treatment approaches. 
In contrast, vitamins and minerals frequently co-occurred with medications classified as Other, indicating a 
subgroup of users focused on complementary medicine. As a follow-up, we analyzed cross-posting behavior 
among those discussing contraceptives and SSRI antidepressants. Users in the SSRI group were more likely to 
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Fig. 4.  Presence and trends of discussed medications in the r/PMDD community. (a) Bar plot showing the 
percentage of r/PMDD users mentioning medications from 12 different types, highlighting contraceptives and 
SSRI antidepressants as the most frequent categories. (b) Bar plot detailing the percentage of users mentioning 
specific medications within the types. (c) Cross-community engagement patterns, comparing users who 
post about contraceptives in r/PMDD with those discussing SSRI antidepressants. (d) Temporal dynamics of 
medication mentions, depicting six-month averages for the percentage of users mentioning each medication 
type. While early years exhibit higher volatility due to lower activity, no significant qualitative shifts in 
medication trends are observed in later years.
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engage in subreddits related to various other disorders (Fig. 4c). The most pronounced differences were observed 
for Post-Traumatic Stress Disorder, where the SSRI group had an 81%(±4.86%) higher co-posting rate, and 
Autism Spectrum Disorder, where the SSRI group exhibited a 69%(±2.40%) higher co-posting rate.

Finally, we measured co-appearances of symptoms and treatment types in a single post (Fig. 5). The strongest 
positive association was between anxiety (B4) and benzodiazepines (OR = 2.33, Bonferroni-adjusted 
p < 0.001), aligning with their established use for acute anxiety relief. Only a weak association was observed 
between depressed mood (B3) and contraceptives (OR = 1.17). Conversely, we identified seven significantly 
negative associations, with the strongest being between physical symptoms (C7) and SSRI antidepressants 
(OR = 0.57), suggesting that users concerned with physical symptoms may be less inclined to discuss this 
medication type as a relevant treatment option. This aligns with the symptom analysis, which indicated a 
subgroup primarily experiencing physical symptoms more characteristic of PMS rather than PMDD.

Discussion
Our analysis of over twelve years (2012 2024) of posts from the online peer support community r/PMDD, 
alongside 112 related mental health subreddits, reveals large-scale patterns in comorbidity, symptom expression, 
and treatment preferences that are rarely captured in clinical research. Over time, co-posting with depression and 
anxiety subreddits declined, while engagement with ADHD-related subreddits increased markedly after 2019. 
While the growing prominence of ADHD discourse only reflects broader trends beyond the PMDD community, 
our findings suggest that individuals joining r/PMDD may reassess their relationship with depression and 
anxiety—evidenced by decreased engagement with those subreddits following their initial post. Rather than 
indicating a diagnostic shift, this change may reflect a reconfiguration of symptom interpretation and comorbid 
associations prompted by participation in a peer support space that better resonates with users’ lived experiences.

PMDD is clinically classified as an affective disorder, yet physical symptoms were reported by 34.4% of users, 
and psychological symptoms co-occurred with physical symptoms less frequently than expected (OR < 1). This 
pattern suggests that some individuals engaging in r/PMDD may present with symptom profiles more consistent 
with PMS than PMDD, highlighting heterogeneity among those seeking support for the condition.

Regarding treatment, contraceptives were the most frequently referenced medication type, followed by 
SSRI antidepressants. Despite the declining engagement with depression subreddits, discussions of SSRI 
antidepressants remained stable over time. Additionally, a strong negative association emerged between 
discussions of antidepressants, contraceptives, and complementary medicine (OR < 0.4), suggesting that users 
tend to focus on one treatment strategy at a time rather than considering multiple approaches concurrently. 
Expanding on this, users discussing SSRI antidepressants in r/PMDD exhibited greater cross-community 
activity across most mental health conditions compared to those discussing contraceptives. This underscores 
the interaction between comorbidities and treatment choices, showing that mental health conditions are best 

Fig. 5.  Associations of symptoms and medications discussed in r/PMDD posts. The figure presents three 
heatmaps illustrating the odds ratios for the co-appearance of symptom-symptom pairs (top left), medication-
medication pairs (top right), and symptom-medication pairs (bottom) in a single post. Only significant 
associations (Bonferroni-adjusted p < 0.001, based on a chi-squared test) are shown. The odds ratios are 
represented by color intensity, with red indicating positive associations (greater co-appearance than expected 
by chance) and blue indicating negative associations (less co-appearance than expected by chance).
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understood not in isolation, but as part of a complex, interconnected system in which diagnoses and interventions 
dynamically shape one another.

Relevance to research and clinical practice
The episodic nature of PMDD, its reliance on self-tracking, and the diagnostic ambiguity pose challenges for 
traditional clinical research. Conventional assessments, often limited to peak symptom severity, provide only 
a narrow snapshot of the condition. In contrast, online mental health communities offer a broader and more 
diverse sample, including individuals without formal diagnoses or access to healthcare. These platforms enable 
spontaneous, user-driven discussions that yield unfiltered insights into symptom conceptualization, peer support, 
and treatment exploration. As such, studies on online mental health support communities can help identify gaps 
in care, prevalent misconceptions, and diagnostic challenges, ultimately guiding more precise patient education 
and diagnostic criteria. Furthermore, integrative studies combining online and offline data can pave the way into 
studying not only potential comorbidities, but also detailed coping strategies and patient treatment dynamics, 
with unique perspectives on the progression of PMDD and help-seeking behaviors, ultimately allowing for more 
efficient and personalized treatment approaches.

While exploratory, this study illustrates the potential of online mental health data to complement traditional 
research, particularly for underdiagnosed and understudied conditions. As mental health increasingly intersects 
with digital platforms, recognizing these communities as valuable sources of patient perspectives can enhance 
our understanding of how individuals navigate complex disorders like PMDD. Integrating findings from these 
discussions into clinical practice could help bridge gaps between patient experiences and medical guidelines, 
leading to more patient-centered care.

Limitations
We acknowledge several limitations in this research. First, Reddit data, while offering a rich and organic source 
of user-generated content, is subject to demographic skew. The platform predominantly attracts a younger, 
Western, and U.S.-based audience, which may limit the generalizability of our findings to older or non-Western 
demographics54,55. Additionally, as participation is voluntary, self-selection bias is possible, with individuals 
experiencing more severe symptoms or distress potentially being overrepresented21. However, this characteristic 
of online peer support communities can also serve as a strength, offering access to candid, real-world narratives 
that may be underrepresented in clinical settings.

Second, Reddit data does not inherently provide clinical validation and user-generated content does not 
necessarily align with standardized diagnostic criteria used in medical and epidemiological research21. This 
introduces uncertainty regarding the clinical diagnoses of users and variability in how individuals describe their 
symptoms, making it challenging to verify self-reported experiences56. While shifts in engagement in r/PMDD 
provide important clues about symptom trajectories, it remains unclear whether changes in posting behavior 
reflect actual shifts in symptom severity, evolving self-perception, or exposure to new diagnostic narratives. 
The observational nature of this study also limits our ability to determine whether engagement in r/PMDD 
actively influences users’ understanding of their symptoms or simply reflects pre-existing beliefs. Despite these 
limitations, given the large volume of data analyzed and the stability of results, individual inconsistencies 
are unlikely to overshadow the broader patterns that emerge, as strong trends in discussions, symptom and 
medication descriptions, and co-posting behaviors persist despite the inherent noise.

Future research aiming to address these limitations could benefit from integrating online peer support 
data with self-reported information collected through online surveys. Combining these sources would 
not only validate findings but also contextualize engagement patterns, distinguishing between passive 
participation, active symptom discussion, and exploratory engagement with different diagnostic categories. 
More specifically, extending this type of research with survey-based methods would capture critical factors not 
typically present in peer support discussions, such as menstrual cycle tracking, formal diagnoses, and medical 
history, offering a more comprehensive view of the symptomatology across different healthcare access levels.

Privacy and ethical considerations
The subreddits analyzed in this study are publicly accessible, require no login credentials, and host large, active 
user bases. As such, individuals posting in these spaces are knowingly sharing content in a context where it 
is reasonable to expect observation by strangers. Reddit’s pseudonymous account system further reduces the 
likelihood of linking posts to real-world identities. To enhance privacy protection, usernames were additionally 
pseudoanonymized prior to analysis.

Given the sensitive and personal nature of the disclosures that may appear in these spaces, we prioritized strict 
adherence to ethical and privacy standards throughout the research process. The study was purely observational 
and involved no direct interaction or intervention with users. We made no attempt to contact individuals, and 
all findings were reported in aggregate, with no focus on individual cases.

Our approach aligns with widely recognized ethical frameworks for internet-mediated research57–61. In 
particular, under the U.S. Department of Health and Human Services (45 CFR 46), research is considered to 
involve human subjects only when it includes direct interaction or the use of identifiable private information—
neither of which applied here. Furthermore, our methodology follows the British Psychological Society’s Ethics 
Guidelines for Internet-Mediated Research (2021), which emphasize proportional safeguards based on the level 
of risk and acknowledge that informed consent may not be required when analyzing data from platforms where 
there is no reasonable expectation of privacy and where individuals could expect to be observed.

This study received ethical approval from the MVLS College Ethics Committee at the University of Glasgow 
(Reference number: 200240023).
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Data availability
Subreddit metadata and aggregated data supporting the findings of this study are provided in the supplementary 
materials. This data will also be made publicly available upon publication via the Figshare repository: ​h​t​t​p​s​:​/​
/​d​o​i​.​o​r​g​/​1​0​.​6​0​8​4​/​m​9​.​f​i​g​s​h​a​r​e​.​2​8​6​9​5​2​5​7​​​​​. Due to platform terms of service, raw Reddit post content cannot be 
publicly shared. Additional aggregated data may be made available upon reasonable request by contacting the 
corresponding author.

Code availability
The code used to produce all figures in the paper is available at https://github.com/boevkoski/rPMDD.
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