

  jcm-14-01835




jcm-14-01835







J. Clin. Med. 2025, 14(6), 1835; doi:10.3390/jcm14061835




Article



Evaluation of Long-COVID Syndrome in a Cohort of Patients with Endometriosis or Adenomyosis



Anjeza Xholli 1, Isabella Perugi 1,2, Francesca Cremonini 1,2, Ambrogio Pietro Londero 2,3 and Angelo Cagnacci 1,2,*





1



Academic Unit of Obstetrics and Gynaecology, IRCCS Ospedale Policlinico San Martino, 16132 Genova, Italy;






2



Department of Neurology, Rehabilitation, Opthalmology, Genetics, Maternal and Infant Health (DINOGMI), 16132 Genova, Italy






3



Obstetrics and Gynecology Unit, IRCCS Istituto Giannina Gaslini, 16147 Genova, Italy









*



Correspondence: angelo.cagnacci@unige.it







Citation: Xholli, A.; Perugi, I.; Cremonini, F.; Londero, A.P.; Cagnacci, A. Evaluation of Long-COVID Syndrome in a Cohort of Patients with Endometriosis or Adenomyosis. J. Clin. Med. 2025, 14, 1835. https://doi.org/10.3390/jcm14061835



Academic Editors: Philippe R. Koninckx and Jacob Ablin



Received: 20 December 2024 / Revised: 4 March 2025 / Accepted: 6 March 2025 / Published: 8 March 2025



Abstract


Background: Long-COVID is characterized by the persistency of COVID-19 symptoms beyond 12 weeks, and it is probably consequent to immune dysregulation induced by SARS-CoV-2 infection. Immune dysregulation is associated with and probably involved in the pathogenesis of chronic gynecological conditions like endometriosis and adenomyosis. This study evaluated whether the presence of endometriosis or adenomyosis increases the risk of long-COVID, i.e., the persistence of COVID-19 symptoms beyond 12 weeks since infection. Methods: This retrospective observational study was performed at the outpatient service for endometriosis and chronic pelvic pain, at a university hospital. The diagnosis of endometriosis/adenomyosis was primarily based on clinical symptoms and ultrasonography assessment. Data regarding infection, vaccination, symptoms associated with SARS-CoV-2 infection, and their persistence for a minimum of 12 weeks were collected. Results: This study included 247 women, 149 controls without and 98 cases with endometriosis/adenomyosis. Among these, 194 (116 controls and 78 cases) had suffered from SARS-CoV-2 infection. Rates of infection and vaccination were similar in the two groups. The distribution of the SARS-CoV-2 vaccine was uniform across the two cohorts. COVID-19 patients with endometriosis or adenomyosis exhibited a higher prevalence (p < 0.001) of dyspnea and chest pain. The prevalence of long-COVID beyond 12 weeks was higher in cases than controls (42% vs. 12%; p < 0.001) with chest pain (p < 0.001) and ageusia (p < 0.05), forming the most representative symptoms. Conclusions: Symptoms of long-COVID are more frequent in women with than without endometriosis/adenomyosis.






Keywords:


endometriosis; adenomyosis; SARS-CoV-2 infection; long-COVID syndrome












1. Introduction


Endometriosis is a chronic gynecological condition of premenopausal women, with about 10% global prevalence and a diagnostic delay ranging from 8 to 10 years [1,2]. It is histologically characterized by ectopic endometrial tissue, typically within the pelvis [3,4], while adenomyosis is characterized by the presence of ectopic endometrial glands and stroma within the myometrium [5]. Menstrual pain, intermenstrual pain, and pain at intercourse are common symptoms associated with these pathologies [4,5], which are treated either by symptomatic medicines or hormones [6,7]. Symptoms and their aggravation are the consequence of a chronic activation of the immune system and marked local inflammation [8,9,10,11,12].



Intense immune activation with a cytokine storm leading to major respiratory and cardiovascular disease were identified as main causes of morbidity and mortality due to SARS-CoV-2 infection. The persistence of immune activation and inflammation induces the persistence of some COVID-19 symptoms, like shortness of breath, chest pain, fatigue, anosmia, ageusia, muscle aches, stress, anxiety, and depression [13,14,15].



In the four years following the COVID-19 pandemic, it has been determined that in one to five affected individuals, symptoms of COVID-19 persist for more than four weeks and in one to ten for more than twelve weeks [13]. The National Institute for Health and Care Excellence (NICE) guidelines define the post-COVID-19 syndrome, or long-COVID, as the persistence of symptoms for more than 12 weeks [14,15]. In spite of immune dysregulation [16,17], contributors to the risk of long-COVID seems to be age and comorbidities like hypertension, dyslipidemia, cardiovascular disease, and endocrine and metabolic dysregulation [17].



Symptoms of endometriosis/adenomyosis are increased by SARS-CoV-2 vaccines [18] and by COVID-19 [19]. In addition, a high percentage of women with endometriosis experienced symptoms of post-traumatic stress syndrome after viral infection [20].



The aim of this study is to assess whether the prevalence of long-COVID is different between women with and without endometriosis/adenomyosis. The secondary objective is to evaluate whether the manifestation of long-COVID is different between women with and without endometriosis/adenomyosis.




2. Materials and Methods


This study adhered to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guideline [21]. The local ethics committee approved (Comitato Etico Regione Liguria N 260/2022) this observational retrospective study, which was conducted between October 2022 and September 2023 at the outpatient facility for gynecological ultrasonography and at the outpatient facility for endometriosis and chronic pelvic pain at a university hospital. Cases we considered were all consecutive women of reproductive age (18–45 years) with an ultrasound and clinical diagnosis of endometriosis or adenomyosis. Cases were all in regular follow-up and all with a diagnosis before the onset of SARS-CoV-2 infection. Controls we considered were all consecutive women of reproductive age (18–45 years of age) with negative ultrasound findings and the absence of a clinical manifestation of endometriosis or adenomyosis. All controls accessed the ultrasound outpatient facility after SARS-CoV-2 infection. All women affected by SARS-CoV-2 infection (cases or controls) had experienced the infection at least 6 months prior to the actual investigation. SARS-CoV-2 infection had been documented by a positive swab test as reported by the patients. For both groups, the exclusion criteria were women not of reproductive age, pregnancy, and women with autoimmune and chronic inflammatory disease.



2.1. Data Collection


At the time of the investigation, baseline information was collected encompassing age, parity, and current hormonal therapies. The revised scoring system of the American Society for Reproductive Medicine (rASRM) was used to stage the cases [22]. The history of SARS-CoV-2 infection was retrospectively evaluated in terms of length of infection, number of infective episodes, total number of vaccine doses received, and symptoms of SARS-CoV-2 infection, like asthenia (defined as weakness or lack of energy in carrying out daily activities), chest pain, dyspnea (defined as shortness of breath), loss of taste (ageusia), and loss of smell (anosmia) [14,23,24]. A secondary questionnaire investigated the long-term persistence of symptoms for a period of over 12 weeks following the initial COVID-19 manifestation [15,25].




2.2. Diagnosis of Adenomyosis and Endometriosis


Ultrasound investigations were conducted by level III experienced sonographers utilizing a GE E6 ultrasound machine (GE Medical Systems, Zipf, Austria) and a transvaginal wideband transducer with a frequency range of 5–9 MHz [26].



According to the current literature, transvaginal ultrasound is recommended for the diagnosis of endometriosis or adenomyosis [6,27].



The diagnosis of endometriosis and adenomyosis was conducted using the criteria established by the International Deep Endometriosis Analysis Group (IDEA) and the revised Morphological Uterus Sonographic Assessment, respectively [28,29,30,31]. The International Ovarian Tumor Analysis Consensus (IOTA) was employed for the eventual description of the ultrasound appearance of ovarian masses [32,33,34].




2.3. Sample Size


To determine a clinically significant effect size (Cohen’s h) of 0.5, with 90% power at a significance level of 0.05, 76 COVID-19 individuals in the case group and a minimum of 95 COVID-19 individuals in the control group were necessary. The sample size was calculated using a two-proportion different sample size formula where cases were a constant based on women in regular follow-up and controls were variable. Hence, based on the preliminary prevalence data from our setting, we estimated that at least 98 cases and 149 controls would yield the necessary number of women with COVID-19 to guarantee sufficient statistical power for our analysis.




2.4. Statistical Analysis


Continuous data’s normality distribution was assessed using the Kolmogorov–Smirnov test. Continuous variable comparisons were conducted using either Student’s t-test or the Wilcoxon rank-sum test, depending on the appropriateness of the data. Categorical variables were analyzed using the chi-square test or Fisher’s exact test, as appropriate. Continuous data were expressed as the mean ± standard deviation (SD) or median with interquartile range (IQR), contingent upon the distribution of the data. Logistic regression analysis was conducted to determine factors linked to the incidence of long-COVID. The dependent variable was the status of long-COVID, indicated by its presence or absence. Independent variables included group classification (cases vs. controls), age, and other possible confounders. Initially, univariate logistic regression was performed for each variable, and those with p-values less than 0.1 were incorporated into the multivariate model to account for potential confounders. Results are presented as odds ratios (ORs) and 95% confidence intervals (95%CI). Statistical analyses were performed utilizing R software (version 4.4.2). A p-value below 0.05 was deemed statistically significant.





3. Results


3.1. Population Description


This study included 247 women, of whom 194 had a positive history of SARS-CoV-2 infection and 181 had developed COVID-19 symptoms. None had experience symptoms requiring hospitalization. Among the 247 women, 149 were without (controls) and 98 were with endometriosis or adenomyosis (cases). Endometriosis and adenomyosis were present in 38.8% (38/98) of cases, with endometriosis alone in 36.7% (36/98) and adenomyosis alone in 24.5% (24/98). The median age of women was 27 years (IQR 25–32 years), with controls being significantly younger than cases (27.0 years, IQR 24.0–28.0 years vs. 32.0 years, IQR 27.0–38.7 years, p < 0.001) (Table 1). The median BMI of the population was 21.8 (IQR 17–32), differing between cases (22.0; IQR 21.0–24.0) and controls (21.0; IQR 20.0–22.0) (p < 0.001) (Table 1). Smokers were similarly distributed between the two groups (Table 1).



Among cases, the median time from the diagnosis of endometriosis or adenomyosis was 38 months (IQR 1–300 months). The median rASRM score was 7 (IQR 2–20), and in 64% of cases, the stage was I or II. Furthermore, there were no significant differences in endometriosis stage between women with (stage II–IV 30%) and without (stage II–IV 35%) long-COVID (p = 0.640). The use of hormonal contraceptives or hormonal therapies was more frequent in cases than controls (78.0% vs. 45.6%; p < 0.001). The rates of SARS-CoV-2 infection were similar in cases and controls (79.6% vs. 77.8%; p < 0.745). The median length of time since SARS-CoV-2 infection was 20 months (IQR 16–23 months), and it was similar in the two groups. The coverage of SARS-CoV-2 vaccination was very high and comparable between the two groups (Table 1).




3.2. Symptoms Due to SARS-CoV-2 Infection


Prevalence of COVID-19 symptoms was not significantly different between cases and controls (97.4% vs. 90.5%; p = 0.059), but symptoms like dyspnea and chest pain were more frequent (p < 0.001) and asthenia less frequent (p < 0.001) in cases than in controls (Table 2).



Prevalence of long-COVID was significantly higher in women with than without endometriosis/adenomyosis (42.1% vs. 11.4%; p < 0.001) (Table 2, Figure 1). We conducted a sensitivity analysis to evaluate the prevalence of long-COVID across specific subgroups: combined endometriosis and adenomyosis (51.72%, 15/29), isolated endometriosis (40.00%, 12/30), and isolated adenomyosis (29.41%, 5/17). The prevalence in all subgroup cases was significantly higher than that in controls (p < 0.05). This difference was still significant after multivariate adjustment for possible contributing factors (Table 3, Model 1). Indeed, the OR remained highly significant when the analysis was adjusted for confounding 5.82 (2.21–15.35, <0.001) (Table 3, Model 1). In the univariate logistic regression analysis, both women’s BMI (OR 1.15, CI.95 1.01–1.31, p = 0.032) and age (OR 1.06, CI.95 1.01–1.11, p = 0.025) demonstrated significant associations with long COVID. Neither BMI (OR 1.09, CI.95 0.95–1.26, p = 0.226) nor age (OR 1.01, CI.95 0.96–1.06, p = 0.761) was significant in the multivariate model. The rASRM score demonstrated no significance in both univariate (OR 1.03, CI.95 1.00–1.06, p = 0.086) and multivariate analyses (OR 1.00, CI.95 0.96–1.03, p = 0.809). A sensitivity analysis revealed significant associations between endometriosis (OR 5.21, CI.95 2.53–10.75, p < 0.001) and adenomyosis (OR 3.56, CI.95 1.71–7.39, p < 0.001) with long-COVID. However, adenomyosis alone loses significance after adjusting in multivariate models (Table 3, Models 2 and 3). Symptoms of long-COVID differed between cases and controls. Chest pain (p < 0.001) and ageusia (p < 0.05) were more common, and asthenia (p < 0.002) was less common in cases than in controls (Table 2, Figure 2). Use of hormonal therapy or hormonal contraceptives was more frequent in cases than controls (78.0% vs. 45.6%; p < 0.001), but it was related neither to the risk of long-COVID nor to its clinical manifestation.





4. Discussion


4.1. Principal Findings


No significant difference for SARS-CoV-2 infection or vaccination was noted between cases and controls. Prevalence of long-COVID was significantly higher in women with than without endometriosis/adenomyosis, and its clinical manifestation was also different.




4.2. Interpretations


There was no significant difference in the prevalence of SARS-CoV-2 infection between women with and without endometriosis or adenomyosis, in accordance with a recent case–control study and meta-analysis [35,36].



The prevalence of long-COVID in controls was like that previously reported in the general population [13] Conversely, in women with endometriosis/adenomyosis, long-COVID was about four times more frequent. Three previous studies have indicated a higher prevalence of long-COVID in women with endometriosis, without evaluating the possible presence of adenomyosis. A two-times-higher risk of long-COVID was reported in women with menstrual pain or endometriosis [37], and a 20% to 43% increased risk in another two studies performed in women with a historical [38] or surgical [39] diagnosis of endometriosis [39]. Immune dysregulation, cytokine storms, gut microbiota alteration, and microvascular complications are likely involved in the pathogenesis of long-COVID [24,40], and immune dysregulation [1,2,11,12], microbiota alteration [41], and micro-clots [42] are commonly found in women with endometriosis/adenomyosis.



Analysis of symptom distribution during acute COVID-19 revealed different patterns between controls, who more frequently suffered from asthenia, and cases, who more frequently suffered from chest pain and dyspnea. Similarly, symptoms of long-COVID were different between cases and controls, with the latter reporting more asthenia, and the former reporting more chest pain with the addition of a more frequent persistence of loss of taste (ageusia). The data align with a previous report showing that women with endometriosis symptoms are different from the general population and often atypical [35]. Hormones may influence SARS-CoV-2 infection and its clinical manifestation, with women of reproductive age behaving differently from women of older age [36,43]. Yet, in women of reproductive age, the use of a hormonal contraceptive had little influence on the manifestation of the COVID-19 syndrome [44]. The present data complement this observation by showing that the use of hormones or hormonal contraceptives does not modify the prevalence or the clinical manifestation of long-COVID.



Similarly to Wang et al., in our multivariate analysis, we found endometriosis to be associated with long-COVID independently of women’s ages and BMIs [39]. Long-COVID was found to be associated with inflammatory clusters [45,46]. Endometriosis is also known to be associated with the activation of the immune system [47,48]. The immune dysregulation linked to endometriosis may result in an increased inflammatory response, potentially complicating the clinical presentation for individuals infected with COVID-19 [23]. This immune response resembles that seen in long-COVID, characterized by persistent inflammation and immune dysregulation [45,46,49]. Also, BMI and age were found to be associated with inflammatory clusters [45], The loss of significance in our multivariate analysis of BMI and women’s age may be related to a smaller effect size of these two factors compared to endometriosis, which can be secondary to a smaller association with inflammatory profiles than endometriosis.



There are only limited data in the literature about the endometriosis rASRM stage and COVID-19, and the results show no significant effect of the endometriosis stage on COVID-19 [23,35]. We confirm the previous literature results, showing no significant impact of the endometriosis stage; in fact, immune dysregulation with a considerable role of macrophages is present in both early and advanced endometriosis stages [23,35].




4.3. Strengths and Weaknesses


This study was specifically focused on a population of women with an actual diagnosis of endometriosis/adenomyosis versus a population in which these disturbances were accurately excluded by ultrasonography and clinical symptoms. This is at variance with previous studies based on a past diagnosis of endometriosis, where the actual presence of the disease was confirmed in cases, but not appropriately excluded in controls [37,38,39]. The diagnosis of both adenomyosis and endometriosis was based on ultrasonography and clinical symptoms. For both endometriosis and adenomyosis, as a highly reliable tool to reach an accurate diagnosis of the disease, without the need of surgical procedures [5,29,50].



According to the existing literature, TVS’s specificity for detecting adenomyosis was 75% (CI.95 63–84%), while its sensitivity was 81% (CI.95 60–92%) [51]. Transvaginal ultrasonography has a sensitivity of at least 95% and specificity of at least 50% for endometriomas [52]. The specificity of transvaginal ultrasonography in detecting deep endometriosis varies depending on the site: with the identification of DIE in the rectosigmoid as the most common site, pooled sensitivity was 85% (CI.95 68–94%) and specificity was 96% (CI.95 85–99%) [53].



For endometriosis, a sensitivity of 100% and specificity of 95% were recently reported by our group [54]. If a woman with endometriosis/adenomyosis is assigned as a control or vice versa, this may result in a reduction in the difference in long-COVID prevalence between cases and controls. Accordingly, the main result of this study would not be altered.



Endometriosis and adenomyosis are pathologies that may not coexist [54,55]. This study indicates that adenomyosis may have a comparable effect to endometriosis in affecting the risk of long-COVID. However, in our multivariate models, the association for adenomyosis became non-significant, likely due to the limited number of cases in this subgroup. Although the association’s direction aligned with that of endometriosis, the effect size was diminished, preventing with our data a definitive conclusions about adenomyosis’s isolated impact on long-COVID risk. Moreover, women with both endometriosis and adenomyosis exhibit the highest risk, suggesting that the simultaneous occurrence of these conditions may enhance the overall risk of long-COVID.



Most of the findings we found are consistent with the current literature on long-COVID and inflammatory diseases, and they contribute to increasing the evidence that chronic inflammatory conditions are associated with a heightened risk of long-COVID [1,10,23].



Although adequate for the initial analysis, the sample size may only partially represent the variability present within and between groups, and a larger multicenter study would improve the robustness and reliability of the findings.



A further limitation is the dependence on self-reported symptoms of COVID-19 and long-COVID, potentially leading to recall bias. The comparable time since SARS-CoV-2 infection in both groups reduces the potential influence of recall bias, as both cohorts likely possess a similar capacity to recall and report symptoms.



We did not investigate all the symptoms possibly related to long-COVID. This may have led to underestimation of the rate of long-COVID. Yet, the rate we obtained in the controls was like the one observed in a previous epidemiological study performed in the general population [13], and the rate obtained in the cases was like the one observed in another epidemiological investigation on women with a surgical diagnosis of endometriosis [39].




4.4. Generalizability, Clinical Implications, and Research Implications


The generalizability of this study’s findings is affected by specific limitations. The single-center design, concentrated on a specific region and country, may not adequately address variations in healthcare access, diagnostic practices, or population demographics in other regions or countries. Cultural and genetic differences among populations may affect the prevalence and manifestation of both endometriosis/adenomyosis and long-COVID, indicating a need for further studies in diverse contexts. Yet, the similarities between the findings of this study and those in the existing literature enhance its relevance to broader female populations globally, despite the constraints encountered. The persistent patterns of elevated long-COVID prevalence in individuals with inflammatory conditions and the symptom-specific variations noted between cases and controls underscore universal mechanisms that may surpass regional disparities. Future research must address the limitations of this study by incorporating larger, multicenter, international cohorts to enhance the generalizability of the findings and provide a more comprehensive understanding of the intersection between chronic inflammatory diseases and long-COVID. Examining the biological mechanisms that connect endometriosis, adenomyosis, and long-COVID, including immune dysregulation, will provide valuable insights into the identified associations and aid in formulating targeted interventions.





5. Conclusions


This study indicates that women with endometriosis or adenomyosis exhibit a markedly higher prevalence of long-COVID in comparison to women without the diseases, even though the rates of initial SARS-CoV-2 infection and vaccination coverage were comparable. These findings indicate that women with endometriosis or adenomyosis are exposed to increased clinical sequelae as the consequence of their diseases, leading to intense and prolonged immune activation.
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Figure 1. Prevalence of long-COVID in women without (controls) and with (cases) endometriosis/adenomyosis (p < 0.001). The p-value refers to the chi-square test. 
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Figure 2. Prevalence of symptoms of long-COVID in women without (controls) and with (cases) endometriosis/adenomyosis with long-COVID. * p < 0.05; ** p < 0.002; *** p < 0.001 vs. cases (the p-values refer to the chi-squared test or Fisher’s exact test). 
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Table 1. Demographic and clinical characteristics in women without (controls) and with (cases) endometriosis or adenomyosis. The p-values refer to the chi-squared test and Wilcoxon test.
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	Variables
	Controls (149)
	Cases (98)
	p





	Patient characteristics
	
	
	



	Women age (years)
	27.0 (24.0–28.0) (*)
	31.0 (27.0–38.7) (*)
	<0.001



	Nulliparity
	0%
	20.6% (†: 1)
	<0.001



	BMI
	21.0 (20.0–22.0) (*)
	22.0 (21.0–24.0) (*)
	<0.001



	Smoking
	20.8%
	18.4%
	0.638



	Hormonal therapy/contraception
	45.6%
	78.0% (†: 7)
	<0.001



	SARS-CoV-2 vaccine
	98.7%
	95.9% (†: 1)
	0.167



	SARS-CoV-2 vaccine doses
	
	
	0.456



	 One dose
	3.4% (†: 2)
	5.4% (†: 5)
	



	 Two/three doses
	96.6% (†: 2)
	94.6% (†: 5)
	



	SARS-CoV-2 infection
	77.8%
	79.6%
	0.745



	Time since SARS-CoV-2 infection (months)
	20.0 (16.0–23.0) (*)
	20.0 (17.0–23.0) (*)
	0.918







(*) median and interquartile range (IQR). (†) number of missing values.













 





Table 2. Analysis of COVID-19 symptom distribution and long-COVID prevalence in women without (controls) and with endometriosis or adenomyosis (cases). The p-values refer to the chi-squared test or Fisher’s exact test.
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	Variables
	Controls
	Cases
	p





	Number
	116
	78
	



	Symptomatic COVID-19
	90.5%
	97.4%
	0.059



	Number
	105
	76
	



	COVID19 symptoms distribution
	
	
	



	 Chest pain
	12.4%
	96.0%
	<0.001



	 Asthenia
	68.6%
	14.5%
	<0.001



	 Cough
	78.1%
	88.2%
	0.080



	 Dyspnea
	26.7%
	67.1%
	<0.001



	 Anosmia
	30.5%
	36.8%
	0.369



	 Ageusia
	34.3%
	38.2%
	0.592



	Number
	105
	76
	



	Frequency of Long-COVID
	11.43%
	42.1%
	<0.001



	Number
	12
	32
	



	COVID19 symptoms distribution in long COVID
	
	
	



	 Chest pain
	25.0%
	100.0%
	<0.001



	 Asthenia
	75.0%
	21.9%
	<0.001



	 Cough
	91.7%
	93.7%
	0.807



	 Dyspnea
	41.7%
	59.4%
	0.293



	 Anosmia
	41.7%
	40.6%
	0.950



	 Ageusia
	50.0%
	81.2%
	0.038










 





Table 3. Simple and multiple (*) logistic regression analyses of factors associated with long COVID. This table displays the main analysis (Model 1) and two sensitivity analyses (Models 2 and 3). In Model 2, endometriosis and adenomyosis are analyzed as dummy variables, while in Model 3 the three subgroups (endometriosis and adenomyosis combined, endometriosis only, and adenomyosis only) are examined separately.
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	Variables
	N
	OR (CI.95)
	p
	OR (CI.95) (*)
	p (*)





	Main analysis
	
	
	
	
	



	Long COVID
	
	Model 1
	
	Model 1 (†)
	



	Groups
	
	
	
	
	



	 Controls
	105
	Reference
	1.000
	Reference
	1.000



	 Cases (endometriosis/adenomyosis)
	76
	5.64 (2.65–11.98)
	0.001
	5.82 (2.21–15.35)
	<0.001



	Sensitivity analyses
	
	
	
	
	



	Long COVID
	
	Model 2
	
	Model 2 (†)
	



	Endometriosis
	59
	5.21 (2.53–10.75)
	<0.001
	5.16 (1.98–13.39)
	<0.001



	Adenomyosis
	46
	3.56 (1.71–7.39)
	<0.001
	2.39 (0.99–5.82)
	0.054



	Long COVID
	
	Model 3
	
	Model 3 (‡)
	



	Groups
	
	
	
	
	



	 Controls
	105
	Reference
	1.000
	Reference
	1.000



	 Endometriosis and adenomyosis
	29
	7.99 (3.12–20.43)
	<0.001
	6.80 (2.52–18.36)
	<0.001



	 Only endometriosis
	30
	5.05 (1.97–12.93)
	<0.001
	4.44 (1.68–11.77)
	0.003



	 Only adenomyosis
	17
	3.30 (1.01–10.85)
	0.049
	2.73 (0.78–9.54)
	0.117







Controls = Women without endometriosis or adenomyosis; Cases = Women with endometriosis or adenomyosis. OR = Odds Ratio; CI.95 = 95% Confidence Interval. (*) Multivariate models. (†) Multivariate model adjusted for age, BMI, hormonal therapy/contraception, and rASRM score (included if p < 0.100 in univariate analysis). (‡) Multivariate model adjusted for age and BMI; variables were included only if p < 0.05 in the univariate analysis, given the smaller sample sizes.
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