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Abstract: Endometriosis is a chronic gynecological disease that impacts more than 176 million women
worldwide, having a strong impact on psychological morbidity. This study aimed to evaluate the
contribution of psychological morbidity, in women with endometriosis, taking into consideration
the duration of the couple’s relationship and the duration of the disease and also examined whether
women'’s sexual satisfaction had an impact on their psychological morbidity (actor effect) and on
their sexual partners” psychological morbidity (partner effect) and vice versa. Participants were
105 women and their partners, who answered the Hospital Anxiety and Depression Scale (HADS);
Couple Satisfaction Index (CSI-4) and the Global Measure of Sexual Satisfaction (GMSEX). The
results revealed a direct effect between the perception of symptom severity, marital satisfaction,
and women’s psychological morbidity. Sexual activity and the presence of infertility had an indi-
rect effect on the relationship between sexual satisfaction, diagnosis duration, and psychological
morbidity, respectively. Finally, women’s sexual satisfaction had a direct effect on their own and
their partner’s marital satisfaction that predicted less psychological morbidity, in both. Thus, a
multidisciplinary intervention focused on the couple’s sexual and marital relationship is needed to
promote psychological well-being in this population.

Keywords: endometriosis; psychological morbidity; patients; partners

1. Introduction

Endometriosis is a chronic and progressive inflammatory gynecological disease [1],
often defined by the presence of endometrial tissue in locations outside the uterus, which
can extend to any organ and induce chronic inflammatory reactions [2,3]. In the world, it
is estimated to affect about 10% to 15% of the female population at reproductive age [4],
which represents more than 176 million women [5,6]. In Portugal the incidence is estimated
to be about 700,000 cases [7].

The main symptoms of endometriosis are menstrual irregularities, chronic pelvic
pain, dysmenorrhea (cramps during the menstrual period), dyspareunia (pain during and
after intercourse), and infertility [8]. However, symptoms have no equal expression in all
women and about 3% to 22% of patients are asymptomatic [6]. Furthermore, symptoms
may represent signs of other medical conditions, so the disease is usually diagnosed with
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a significant delay, on average seven years, which leads to irreversible functional and
anatomical problems in women (e.g., reproductive organs) [9], with a major impact on their
psychological well-being [10].

According to the American Society for Reproductive Medicine [11], endometriosis
may be classified as minimal (stage I), light (stage II), moderate (stage III), or severe disease
(stage IV), the latter being the most extensive stage of the disease. The classification is
based on the size, depth, and location of the endometrial tissue implants, which reflect the
extent of the disease [12]. There is, however, no association between the disease stage and
the level of pain experienced by the patient [13].

The definitive diagnosis of endometriosis is made surgically, with the laparoscopic
approach recommended for both diagnosis and treatment [13]. After surgical treatment,
women reported a decrease in the intensity of dysmenorrhea, dyspareunia, and chronic
pelvic pain after 6 and 12 months, with improvement in their emotional well-being [14,15].

Endometriosis is a physically and mentally incapacitating disease, with high costs on
the patient, including adverse effects on intimate relationships, limitations in daily and
social activities, and an increased risk of obstetric and neonatal complications [10,13]. On a
psychological level, women develop anxious and depressive symptomatology (psychologi-
cal morbidity). The relationship between endometriosis and anxiety /depression symptoms
has been widely corroborated [16-18]. A systematic review of Barneveld et al. [19] showed
that symptoms of depression and anxiety occur frequently in women with endometriosis,
particularly related to chronic pain. Also, a recent study showed an increased risk of de-
pressive disorders, anxiety, and stress [20] in women with endometriosis. Women suffering
from dyspareunia and chronic pelvic pain reported high levels of anxiety and depression,
showing the importance of considering the intensity of endometriosis symptoms when
addressing the psychological impact of endometriosis [18,21]. The perceived severity of
endometriosis has an impact on psychological morbidity. In a study by Martins et al. [22],
perceived severity of symptoms played a moderating role in the relationship between
chronic pelvic pain intensity and the patient’s quality of life. In addition, a negative
association between psychological morbidity and quality of life was found [22].

Endometriosis impacts the patient’s partner as well [23,24]. According to Ameratunga
et al. [23], 92% of partners reported negative emotions regarding the impact of the dis-
ease on their lives. In partners, the results of qualitative studies showed high depression
and anxiety [24,25], as well as feelings of helplessness, frustration, worry and anger [25].
Partners of women with endometriosis reported their sexual life, intimacy and couple’s
relationship being negatively affected by endometriosis, which may cause serious problems
in their marital relationship. Relationship problems may become aggravated when there is
a lack of communication about sexuality, sexual dysfunction as well as avoidance of sexual
intercourse [26]. Endometriosis may also impact the couple’s relationship compromising
the social support from male partners to women, which may seriously damage the relation-
ship’s dyad [27]. However, literature is scarce in recognizing the impact of endometriosis
in male partners as well and, as a result, there is also a lack of social support provided to
partners [26].

In women with endometriosis, there is a decrease in the frequency of sexual inter-
course, mainly due to dyspareunia, with a negative impact on marital satisfaction [28].
Moradi et al. [28] reported perceived lack of support from the partner in 50% of women that
resulted in the ending of the marital relationship. Moreover, in asymptomatic women, infer-
tility associated with endometriosis, or concerns about infertility, impacted the relationship,
especially in young couples [29]. These results corroborate another study that revealed,
in young couples, that 67% of women with endometriosis reported severe relationship
problems and 19% ended their relationship due to disease symptoms [30].

There are no studies, to our knowledge, on the couple’s adaptation to endometriosis.
In cancer studies, there is a positive association between women’s psychological morbidity
and that of their partners [31,32]. The results of Ameratunga et al. [23] also reported the
impact of endometriosis on the partner’s financial and sexual life, which ultimately had
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a major impact on marital satisfaction. An association between marital satisfaction and
psychological morbidity, in the couple, has been reported in the literature, to the extent
that the complications of endometriosis and its symptoms had an impact on the couple’s
dynamics, at an emotional level [33].

Overall, recent studies emphasize the contribution of endometriosis to women’s sexual
satisfaction, as the disease includes dyspareunia that compromises sexual activity [34].
Dyspareunia is associated with less frequent and difficulties in sexual intercourse, which
contributes to decreased sexual satisfaction [34]. Tripoli et al. [35] found that 40% of women
with endometriosis with dyspareunia experienced lower sexual satisfaction. Moreover,
the presence of chronic pelvic pain was associated with an increase in sexual aversion and
a decrease in the frequency of sexual intercourse, impacting sexual satisfaction. Martins
et al. [22] also reinforced the contribution of frequency of sexual activity and marital
satisfaction to sexual satisfaction.

Regarding partners, a study by Smith and Pukall [36], on women with dyspareunia,
the results showed that partners were significantly less sexually satisfied compared to
partners of women without dyspareunia. This result corroborates other studies showing a
negative association between the frequency of sexual activity and partner’s sexual satis-
faction [37,38]. However, De Graaff et al. [30], concluded that endometriosis did not have
such an impact on a partner’s sexual satisfaction, since partners adjusted the frequency
and intensity of sexual activity to their female partner’s limitations, compared to partners
of women without the disease. Finally, a negative association was found between sexual
satisfaction and anxiety/depression, in the couple [39].

Endometriosis seems to have an impact in women and their partners. However,
studies to date have focused mainly on clinical symptoms, ruling out the influence of other
variables in the couple, such as the perceived severity of symptoms, marital satisfaction,
and sexual satisfaction. Nonetheless, it is important to assess how endometriosis impacts
the woman, the partner, and the couple’s dyad, in order to promote psychological health in
this population [28,40].

The present study was based on the Northouse et al.’s marital adjustment model [41]
that includes personal, social, and illness-related factors, as antecedent factors of psychoso-
cial adjustment to illness which are mediated by the cognitive appraisal of illness. In the
present study, the sociodemographic variables such as the patient’s age and frequency of
sexual activity were assessed. Social factors included the variables marital satisfaction
and sexual satisfaction of both the patient and her partner. As a disease-related factor,
the presence of infertility was considered. The perception of the severity of symptoms
was included under the cognitive assessment of the disease and, finally, the adjustment
to endometriosis included the psychological morbidity of the patient and the partner,
as proposed by the model. As the impact of chronic pelvic pain on women’s quality of
life is influenced by the duration of endometriosis [42] and also by the duration of the
relationship with the partner, due to the difficulties that endometriosis imposes on the
relationship [30], the present study assessed the moderating effect of such variables in the
predictive model regarding psychological morbidity.

This study aimed to examine the indirect effect of frequency of sexual activity and
the presence of infertility in the relationship between clinical variables (e.g., severity of
symptoms; diagnosis duration) and marital /sexual satisfaction on women’s psychological
morbidity taking into account the duration of the couple relationship and the duration
of endometriosis; as well as the impact of women’s sexual satisfaction on their psycho-
logical morbidity (actor effect) and on their partners’ psychological morbidity (partner
effect) and vice versa considering the indirect effect of marital satisfaction (Actor-Partner
Interdependence Mediation Model—APIMeM.

The following hypotheses were raised: (1) the frequency of sexual activity and the
presence of infertility as well as perception of symptom severity are expected to have an
indirect effect between marital /sexual satisfaction and women’s psychological morbidity;
(2) psychological morbidity will be higher in women with a shorter couple’s relationship
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and longer disease duration; (3) marital satisfaction is expected to have an indirect effect in
the relationship between sexual satisfaction and psychological morbidity, and this effect is
expected in the patient, partner and vice-versa.

2. Materials and Methods
2.1. Participants

The sample consisted of 105 women diagnosed with endometriosis, followed in the
gynecology consultation of three main hospitals in Portugal and their partners. In 46.2% of
women and 9.2% of partners, data were collected face-to-face. The study used a transversal
design. Women's sociodemographic and clinical characterization is shown in Table 1 and
the partners’ sociodemographic characterization in Table 2.

Table 1. Sociodemographic and clinical characterization of the women.

Sociodemographic Characterization N (%) Mean (SD) Minimum Maximum
Age 105 36.08 (6.11) 23 51
Years of Education 105 14.52 (3.46) 6 21
Frequency of sexual activity/month 105 6.63 (5.59) 0 30
Duration of the relationship 105 11.26 (6.65) 1 29
Nationality
Portuguese 103 (98.1)
Brazilian 2(1.9)
Marital Status
Married /Cohabiting 88 (83.8)
Single 11 (10.5)
Divorced 6 (5.7)
Professional Status
Actively employed 61 (93.8)
Unemployed 3(4.6)
Retired 1(1.5)
Absence from work 78 (74.3)

Clinical Characterization

Dysmenorrhea intensity 105 5.10 (4.11) 0 10
Dysuria intensity 105 0.85 (2.34) 0 10
Dyschezia intensity 105 2.51 (3.67) 0 10
Dyspareunia intensity 105 3.90 (3.84) 0 10
Chronic pelvic pain intensity 105 2.81(3.37) 0 10
Duration of diagnosis (months) 105 60.00(60.53) 2 360
Having Surgery 75 (71.4) 33.37 (37.66)
Infertility 37.1(37.1)
Perception of Symptom Severity
Light 19 (18.4)
Moderate 38 (36.9)
Severe 46 (44.7)
Stage of disease
I 1(1.0)
I 13 (12.4)
1 29 (27.6)
v 62 (59.0)
Table 2. Sociodemographic characterization of the partners.
Sociodemographic Characterization N (%) Mean (SD) Minimum Maximum
Age 105 37.73 (7.43) 20 59
Years of Education 105 12.81 (3.62) 4 22
Nationality
Portuguese 103 (98.1)
Brazilian 2(1.9)

Professional Status
Actively employed 101 (96.2)
Unemployed 4(3.8)
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2.2. Instruments

Sociodemographic and Clinical Questionnaires. For this study, two sociodemographic
questionnaires were designed, one for women with endometriosis and another for their
partners, assessing the sociodemographic variables (e.g., age, marital status, duration of the
relationship, professional situation, frequency of sexual activity). Women also answered
a clinical questionnaire that assessed clinical variables (e.g., perceived symptom severity,
symptom intensity, stage of endometriosis).

Hospital Anxiety and Depression Scale (HADS; Zigmond and Snaith, [43]; Portuguese
version of Sousa and Pereira, [44]) assesses anxiety and depression in clinical populations.
The instrument includes 14 items divided into two subscales: HADS-D (even items),
which measures depression symptoms, and HADS-A (odd items), which measures anxiety
symptoms. The full scale provides an overall assessment that corresponds to psychological
morbidity. Answers are rated in a 4-point Likert scale, where “0” corresponds to “not at
all/never” and “3” corresponds to “very/always”, with a maximum score of 21 points
for each subscale. For both subscales, scores between 0-7 are considered normal, between
8-10 mild, between 11-14 moderate, and between 15-21 severe. In the original version,
Cronbach’s alpha was 0.76 for the anxiety subscale, 0.72 for the depression subscale and
0.89 for the full scale. The Portuguese version showed a Cronbach’s alpha of 0.87 for the
full scale. In the present study, only the full scale was used with a Cronbach’s alpha of 0.91
for women and 0.86 for partners.

Couples Satisfaction Index (CSI-4; Funk and Rogge, [45]; Portuguese version of Ferraz,
Santos, Ribeiro and Pereira, [46]) assesses satisfaction with romantic/intimate partner(s).
The instrument is a reduced version of the original version and is composed of four items.
The first item is rated on a 7-point Likert scale, ranging from 0 to 6, and the remaining
items are rated on a 6-point Likert scale, ranging from 0 to 5, with ratings ranging from 0 to
21 points. Higher scores indicate higher marital satisfaction. In addition, there is a cutoff
point of 13.5, with equal or lower scores representing significant marital dissatisfaction.
As for internal consistency, the original version found a Cronbach’s alpha of 0.92. The
Portuguese version that included the sample of the present study found a Cronbach’s alpha
of 0.81 for women and 0.69 for partners.

Global Measure of Sexual Satisfaction (GMSEX; Lawrance and Byers, [47]; Portuguese
version of Pascoal et al. [48]) assesses sexual satisfaction through the subjective analysis
that each participant makes of their current sexual relationship with a partner and consists
of five items that rate the relationship according to a Likert scale of 7, with a maximum
score of 35 (e.g., from a rating of “Very Good”—7 to 1—"“Very Bad”). Higher scores indicate
greater sexual satisfaction. The original version found a Cronbach’s alpha of 0.90 and
the Portuguese version, with different samples (normative clinical online) found values
between 0.83 and 0.94. In the present study, Cronbach’s alpha was 0.97 for patients and
0.96 for partners.

2.3. Procedure

This study was approved by the Ethics Committee for Research in Social Sciences and
Humanities (CEICSH 013/2020) of the University of Minho and by the Ethics Committee
of the hospitals where the data were collected.

Data was collected face-to-face in two hospitals, and online in another one. Women
who fulfilled the criteria were invited to participate in the study by their gynecologist,
who explained the purpose of the study and the procedures. In the hospital, where data
collection took place online, the gynecologist asked the women’s email contact and partici-
pants were sent a link to answer the questionnaires online. The first online page presented
the purpose of the study and the informed consent form, followed by the questionnaires.
Participants had to sign the consent form to proceed to the sociodemographic questionnaire
followed by HADS, CSI-4, and GMSEX. Women also gave their permission to include the
partner in the study providing the partner’s email contact. The clinical questionnaire for
all women was completed by their gynecologist during the consultation or after online
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collection. If the partner agreed to participate in the study, the online questionnaires would
be sent, with a front page explaining the purpose of the study, followed by the informed
consent form. The survey took about 10 min to complete.

Of the total number of women invited (N = 129), 12 refused to participate in the study
due to time constraints. Regarding partners, 117 were invited, however, only 105 partici-
pated. Thus, the final sample consisted of 105 dyads (women with endometriosis and their
respective partners).

2.4. Data Analysis

Taking into consideration the transversal design of the present study, the nomenclature
indirect effect both in the path analysis and in the APIMeM was chosen regardless of the
latter having the word mediation in the acronym.

The indirect effect of sexual activity frequency and infertility in the relationship be-
tween clinical (e.g., intensity of dysmenorrhea), psychological variables and the dependent
variable was analyzed through a path analysis, taking into consideration the Northouse
model [41]. The adequacy of the theoretical model was examined through the follow fit
indexes: x?, Goodness Fit Index (GFI), Tucker-Lewis Index (TLI), Comparative Fit Index
(CFI), Root Mean Square Error of Approximation (RMSEA) and Standardized Root Mean
Square Residual (SRMR) indexes [49]. Adequate fit indexes for %2 should be non-significant,
for the GFI, TLI and CFI above 0.95, and for the RMSEA and SRMR below 0.60 and 0.80,
respectively [49].

To test the moderating effect of the duration of endometriosis and the duration of the
relationship with the sexual partner, a multigroup analysis was performed using: less than
40 months regarding the duration of endometriosis (1 = 54) versus more than 40 months
(n = 51) and less than 11 years regarding the duration of the relationship (n = 58) versus
more than 11 years (n = 47), respectively (based on the mean for both variables). The results
of the adjusted model without any constrains and the fully constrained model need to be
significantly different to prove the moderating effect.

To analyze the indirect effect of the marital satisfaction, the version of APIMeM [50]
with distinguishable dyads [51] was used. The APIMeM model included six variables and
examined the indirect effect of marital satisfaction of women with endometriosis and their
partners (two mediating variables) on the relationship between women’s and partners’
sexual satisfaction (two independent variables) and women'’s and partners’ psychological
morbidity (two dependent variables). This model was performed without standardization
of the scales and the regression values were used to analyze data. To examine the fit of
the APIMeM model to the data, the ratio x2/DF, should be less than 2, the CFI and the
RMSEA should be the same as those described above for the path analysis model [52]. The
nonsignificant paths were removed, allowing the estimation of the final model.

To analyze the indirect effect of marital satisfaction in the APIMeM, the bootstrap
technique with 3000 samples and 95% of confidential intervals (95% CI) was performed
(the interval should not include zero to be significant [53]).

The path analysis, multigroup analysis, and APIMeM analysis were performed with
the Amos version 22 of SPSS, using maximum likelihood estimation.

3. Results
3.1. The Indirect Effect of Infertility and Frequency of Sexual Activity on Women'’s Psychological
Morbidity—Path Analysis

The results showed that the frequency of sexual activity had an indirect effect on the
relationship between women sexual satisfaction and psychological morbidity of women
with endometriosis (3 = —0.083; p = 0.002). Moreover, infertility has an indirect effect
in the relationship between diagnosis duration and women’s psychological morbidity
(B = —0.062; p = 0.009). The final model also showed a direct effect between perception of
severity of symptoms (3 = 0.626; p = 0.001) and marital satisfaction (f = —0.249; p = 0.001)
with psychological morbidity of women with endometriosis (Table 3, Figure 1).
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Table 3. Indirect effects of sexual activity and infertility in women with endometriosis.
95% CI
Predictor Indirect Effect Outcome B SE UL p
Sexual Satisfaction Sexual Activity Psychological Morbidity —0.083 0.028 —0.142 —0.029 0.002
Diagnosis Duration Infertility Psychological Morbidity —0.062 0.032 —0.139 —0.015 0.009
Note: SE—standard error; 95% CI—95% of confidence interval; LL—lower limit; UL—upper limit.
Severit. Simpt. |—__ Og
Perceptions 26***
E‘?exua! i _0;{1333 -
/ Satisfaction | Sexual Activity 0 0.54
/ - =0.197*=* o .
10.032%**| — _,| Psychological
\ - Morbidit
] Marital 0289t - v
Satisfaction » 7._Q._1_,8_8.-7-
P Infertility
0.3_?9’.6,.'-76-'
Diagnosis —
Duration

Figure 1. Path Analysis (final model) in women with endometriosis (1 = 105). Note. Only the significant paths are shown in
the figure. The final model showed good fit to the data: x2(14) = 18.379; p = 0.190; GFI = 0.956; TLI = 0.952; CFI = 0.968;
RMSEA = 0.055 (0.000; 0.116); p = 408. ** p < 0.01; *** p < 0.001.

The final model revealed good fit indexes: X2(14) =18.379; p = 0.190; GFI = 0.956;
TLI = 0.952; CFI = 0.968; RMSEA = 0.055 (0.000; 0.116); p = 408, explaining 54% of the
variance of psychological morbidity.

3.2. Multigoup Analysis

The results of the adjusted model without any constrain and the model with full
constrains showed that the models were not significantly different, suggesting that either
the duration of endometriosis (Ax? (6) = 1.841; p > 0.05) or the duration of the relationship
with the sexual partner (AX? (6) = 4.637; p > 0.05) had no moderating effect, in both analyses.

3.3. Direct and Indirect Effects in the Actor—Partner Interdependence Mediation Model (APIMeM)

The initial model did not fit well the data, (x%(6) = 127.263; p = 0.000; x%/DF = 8.484;
CFI = 1.000; RMSEA = 0.268 (0.266; 0.312); p = 408). The preliminary analysis (see Table 4)
regarding the actor effects showed women'’s sexual satisfaction positively correlated with their
marital satisfaction and negatively with psychological morbidity. In partners, sexual satisfaction
correlated positively with marital satisfaction and negatively with psychological morbidity.
Regarding partner effects, partner’s sexual satisfaction correlated positively with women’s
marital satisfaction and negatively with women'’s psychological morbidity.

Table 4. Correlations, means, and standard deviations of the variables in the model.

1 2 3 4 5 6
1. Sexual Satisfaction—Women —
2. Sexual Satisfaction—Sexual Partner 0.431 *** —
3. Marital Satisfaction—Women 0.390 *** 0.262 ** —
4. Marital Satisfaction—Sexual Partner 0.007 0.453 *** 0.306 ** —
5. Psychological Morbidity—Women —0.365 *** —0.270 ** —0.357 *** -023 —
6. Psychological Morbidity—Sexual _0.072 _0233* 04187 _0042* 0.354 %+ .
Partner
Mean 27.83 27.41 15.76 15.44 15.04 10.38
SD 7.23 6.53 3.59 3.61 8.42 5.77

p < 0.05;* p < 0.01; ** p < 0.001.
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Figure 2 depicts the model initially tested. After the trimmed of the nonsignificant
paths in the model, represented in light color arrows (Figure 3), the final model showed a
good fit to the data (x?(8) = 8.918; p = 0.349; x2/DF = 1.115; CFI = 0.992; RMSEA = 0.033
(0.000; 0.123); p = 0.533, and explained 16% of the women'’s psychological morbidity and
6.5% of the sexual partner’ psychological morbidity.

] i
Marital Satisf. | (_E, 8
e & 3 P i
o i Patient | e S
- , E R 8 I Ey. )
= S g S N
— \\ = P - -
Sexual Satisf. S | Psych. Morb.
- Patient 3 \\ =) - Patient
- :
N -
1 '\,\-’ - o i G
27 - ~.
P ' S
. s B B |
.| Sexual Satisf. | o i .| Psych. Morb.
- Partner "] 5 -7 - Partner
— " - . —_ v
8 “ 5 = s
Y L i T (E; 3
.| Marital Satisf. | _— S~ TN,
- Partner - {8 )
J L

Figure 2. The conceptual actor—partner interdependence model with mediation in the relationship
between sexual satisfaction, marital satisfaction, and psychological morbidity of women and their
sexual partners (n = 105 dyads). Note: the solid arrows represent the actor effect and the dashed
arrows represent the partner effect.

Regarding the actor effect, in women, a direct effect between women’ sexual satisfac-
tion and psychological morbidity was found. An indirect effect between sexual satisfaction
and psychological morbidity through marital satisfaction in both women and partners was
also found. Regarding the partner effect, only a significant direct path between women’s
sexual satisfaction and the partner’s marital satisfaction was found.

According to the results, women'’s sexual satisfaction had an effect on both women
and the sexual partner’s psychological morbidity through women’s marital satisfaction
(B = —0.105; SE = 0.0035; 95% CI = —0.186 to —0.043; p = 0.001) and partner’s marital
satisfaction (3 = 0.033; SE = 0.020; 95% CI = 0.003 to 0.084; p = 0.028), respectively. In turn,
partner’s sexual satisfaction had an impact on their own psychological morbidity through
their marital satisfaction (3 = —0.119; SE = 0.048; 95% CI = —0.229 to —0.038; p = 0.005).

=

Marital Satisf. E; )

- Patient _
7 (/El
SN
Ve
Sexual Satisf. y 02877 Psych. Morb.
- Patient / o - Patient N
Ay i R, ; "
\ = w
20.144%4+ \ H ‘5;
AN .
N . .
Sexual Satisf. N Psych. Morb.
- Partner \O - Partner

bY}

-%‘\
O2ggm
Marital Satisf.

- Partner *

SO
a%‘*"" E2 )
—

Es |

Figure 3. Final Model of APIMeM. Note. Significant relationships between sexual satisfaction,
marital satisfaction and psychological morbidity in women and their partners are represented by
dark arrows. Solid arrows indicate the actor effect and dashed arrows indicate the partner effect.
Light colored arrows indicate the nonsignificant paths. * p < 0.05; ** p < 0.01; *** p < 0.001.
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4. Discussion

In women with endometriosis, the results showed an indirect effect of the frequency of
sexual activity in the relationship between sexual satisfaction and psychological morbidity.
Indeed, sexual activity in women with endometriosis who have dyspareunia is reduced,
and women experience less sexual satisfaction [34]. In addition, the frequency of sexual
activity, the presence of pain during sexual interaction and sexual dissatisfaction may create
some apprehension in the patient, being associated with the development of anxiety and
depression symptoms [34,39]. Therefore, it is important to ask women about their sexual
life in routine clinical assessments.

Results also showed an indirect effect of infertility in the relationship between the
duration of endometriosis and women’s psychological morbidity. Concerning infertility,
in endometriosis, anxious and depressive symptoms are associated with an increase in
the ineffectiveness of clinical treatments to resolve infertility [13,54]. In this sense, the
longer the duration of the disease without an efficient treatment or infertility resolution
may be associated with increased psychological morbidity. The discussion of infertility
and monitorization of anxiety and depressive symptoms is paramount regarding the
intervention in women with endometriosis.

The final path analysis model showed a direct effect between perceived severity
of symptoms and marital satisfaction with psychological morbidity in women with en-
dometriosis. Studies confirm that a perception of endometriosis symptoms as severe can
exacerbate anxiety and depression symptoms [55,56]. In addition, many women with
endometriosis report reduced social support and more relational difficulties with their part-
ners, showing less marital satisfaction [28,30], which in turn is associated with increased
anxious and depressive symptoms [33]. Therefore, it is important to assess and help women
to increase their social support in order to help decrease psychological morbidity.

Contrary to our expectations, there was no moderating effect of the duration of
endometriosis diagnosis or the duration of the relationship with the sexual partner. The
literature shows that a delay in the corrects endometriosis diagnosis, that may last in
average seven years [9] leads to several problems on a physical and psychological level
and is, therefore, associated with negative emotions [10], but after diagnosis the duration
of the disease may no longer have a significant expression, as the disease and treatment
options become known. Regarding the duration of the relationship with the partner, other
variables such as marital satisfaction and sexual satisfaction may have a more significant
effect and, therefore, explain the presence of psychological morbidity [33,34] regardless of
the duration of the relationship with the partner. More studies with a longitudinal design
are needed to understand the influence of the duration of the couple’s relationship [24], as
well as the impact of the duration of endometriosis, over time.

Regarding the dyadic analysis, the final model showed that the woman’s sexual
satisfaction had an effect on her psychological morbidity through marital satisfaction and
on the partner’s psychological morbidity through the partner’s marital satisfaction. Low
frequency of sexual activity and sexual dissatisfaction in patients with dyspareunia, due to
the presence of pain and difficulties during sexual intercourse, have been associated with
higher psychological morbidity in women [18,33]. In addition, women with less marital
satisfaction may experience greater difficulties during intercourse, which are associated
with greater anxious and depressive symptoms [29,33]. The literature emphasizes the
importance of sexuality, both individually and in the marital relationship [18], therefore,
it makes an intuitive sense that a patient’s sexual satisfaction may have an influence on a
partner’s sexual satisfaction and indirectly (through marital satisfaction) on psychological
morbidly. Interestingly, this was only true for women and not for partners. However,
contrary to our expectations, partner sexual satisfaction had no effect on psychological
morbidity in women. Perhaps other variables such as disease symptoms [19] and sexual
satisfaction [57] may have a greater impact on women'’s psychological morbidity, overriding
the effect of partner sexual satisfaction. More studies are needed to confirm this hypothesis.
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Partners’ sexual satisfaction had an impact on their psychological morbidity through
the partner’s marital satisfaction. This result is in accordance with the literature, as lower
marital satisfaction in partners has been associated with lower sexual satisfaction and
higher psychological morbidity, particularly in partners of women who have dyspareunia
or chronic pelvic pain [38,39]. Regarding the partner effect, the results also showed a
significant direct path between women’s sexual satisfaction and the partner’s marital
satisfaction. Ameratunga et al. [23] reported that partners are significantly affected in their
sexual life with a great impact on marital satisfaction. In another study, women’s sexual
satisfaction was associated with less difficulty in sexual activity [34] and partner’s marital
satisfaction, in couples coping with provoked vestibulodynia [38]. Patient and partner’s
psychological morbidity were also positively correlated, and this result is consistent with
the literature, showing that the couple experienced a spectrum of emotions together such as
anxiety and depression [24], helplessness, worry and anger [25], which may also negatively
affect their sexual function and intimacy, compromising the couple’s relationship [26].

Women's marital satisfaction had no indirect effect in the relationship between part-
ners’ sexual satisfaction and their psychological morbidity. Despite the difficulties pre-
sented by women with endometriosis, partners may be able to adapt to disease limitations
regarding sexual activity [57] with no repercussions on psychological morbidity. More
studies are needed to assess the relationships between these variables, over time.

Finally, as expected, the results showed a direct effect between women’s sexual satis-
faction and their psychological morbidity. This result is supported by the literature that
shows a strong association between sexual satisfaction and psychological morbidity in
women with endometriosis [24]. In patients with dyspareunia, this association is even
more significant due to the presence of pain during sexual activity and the inability to have
sexual intercourse that direct impacts psychological well-being, exacerbating anxious and
depressive symptoms [18,21]. Therefore, it is important that intervention in endometriosis
addresses ways to improve sexual satisfaction in order to decrease psychological morbidity.

This study presents limitations that need to be acknowledged. First, the cross-sectional
design and the small sample size, which does not allow causal inference and the gener-
alization of the results, respectively. In addition, only self-report instruments were used.
Future studies should focus on the impact of the endometriosis diagnosis and treatment
considering both the female and male’s perspectives, addressing the influence of the dis-
ease on sexual function, intimacy and relationship dynamics. Despite the limitations, the
study contributes to the understanding of the impact of endometriosis in women and their
partners not only at a theoretical level, but also for intervention.

5. Conclusions

According to the results, the intervention should focus on clinical variables, such as
perceived symptom severity, marital and sexual satisfaction in order to reduce psychologi-
cal morbidity in women with endometriosis particularly in those with a lower frequency
of sexual activity and infertility due to the disease. Routine gynecological consultations
should address and monitor women’s concerns regarding infertility and sexual activity,
since these variables are important for women'’s psychological morbidity. Male partners’
perceptions and sexual function should also be addressed, as women’s endometriosis may
impact profoundly the couple’s intimacy and dynamics requiring social support to adapt
to the disease and its treatment.

The results also showed the importance of women's sexual satisfaction on her psycho-
logical morbidity through marital satisfaction and on the partner’s psychological morbidity
through the partner’s marital satisfaction, suggesting the importance of marital satisfaction
in endometriosis. In fact, partner’s psychological morbidity is influenced by the women'’s
sexual satisfaction while the other way around was not found. Therefore, the results
emphasize the importance of assessing women with endometriosis together with their
partners, in a dyadic context. Treatment for endometriosis should address sexual satis-
faction and marital satisfaction in order to decrease psychological morbidity in patients
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and partners and promote a better adjustment to the disease. For those couples struggling
with adaptation to endometriosis, at the marital/sexual levels, couple’s therapy should be
recommended.

Author Contributions: M.G.P. and L.R. We're involved in the conceptualization and methodology
of the study; IL.R., H.E, FO. and C.N.-S. Conducted the collection of data; M.G.P.,, LR. and A.C.A.
contributed to the analyses and interpretation of data; M.G.P,, LR, H.F, FO., C.N.-5. And A.C.A. was
involved in writing the manuscript; M.G.P. were involved in the revision of the final version. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee for Research in Social Sciences and
Humanities of the University of Minho and by the Ethics Committee of the Hospitals where the data
were collected (protocol code CEICSH 013/2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: Data available on request due to restrictions, e.g., privacy or ethical.
The data presented in this study are available on request from the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  deMarqui, A.B.T,; Silva, M.P.C.; Irie, G.R. Disfung¢ao sexual em endometriosis: Uma revisao sistematica. [Sexual dysfunction in
endometriosis: A systematic review]. Medicina (Ribeirdo PretoOnline) 2015, 48, 478-490. [CrossRef]

2. Makiyan, Z. Endometriosis origin of primordial germ cells. Organogenesis 2017, 13, 95-102. [CrossRef]

3. Wang, Y,; Nicholes, K.; Shih, .M. The origin and pathogenesis of endometriosis. Annu Rev. Pathol 2020, 15, 71-95. [CrossRef]
[PubMed]

4. Giudice, L.C. Endometriosis. N. Engl. ]. Med. 2010, 362, 2389-2398. [CrossRef] [PubMed]

5. Adamson, G.D.; Kennedy, S.; Hummelshoj, L. Creating Solutions in Endometriosis: Global Collaboration through the World
Endometriosis Research Foundation. J. Endometr. 2010, 2, 3-6. [CrossRef]

6. deMarqui, A.B.T. Endometriosis: Do diagndstico ao tratamento [Endometriosis from the diagnosis to the treatment]. Rev. De
Enferm. E Atengio A Saiide 2016, 3, 97-105. [CrossRef]

7. Hospital DA luz. Endometriose: Sintomas, Diagnodstico e Tratamentos. Available online: https:/ /www.hospitaldaluz.pt/pt/guia-
de-saude/dicionario-de-saude/E/109/endometriose-sintomas-tratamentos (accessed on 27 July 2021).

8.  Stratton, P; Berkley, K.J. Chronic pelvic pain and endometriosis: Translational evidence of the relationship and implications. Hum.
Reprod Update 2011, 17, 327-346. [CrossRef] [PubMed]

9.  Staal, A.H.J.; Van Der Zanden, M.; Nap, A.W. Diagnostic delay of endometriosis in the Netherlands. Gynecol. Obs. Investig. 2016,
81, 321-324. [CrossRef] [PubMed]

10. Golfier, F; Chanavaz-Lacheray, I.; Descamps, P.; Agostini, A.; Poilblanc, M.; Rousset, P; Bolze, P.A ; Panel, P.; Collinet, P.; Hebert,
T.,; et al. The definition of Endometriosis Expert Centres. J. Gynecol Obs. Hum. Reprod 2018, 47, 179-181. [CrossRef] [PubMed]

11. Revised American Society for Reproductive Medicine classification of endometriosis: 1996. Fertil Steril. 1997, 67, 817-821.
[CrossRef]

12.  Haas, D.; Shebl, O.; Shamiyeh, A.; Oppelt, P. The rASRM score and the Enzian classification for endometriosis: Their strengths
and weaknesses. Acta Obs. Gynecol. Scand. 2013, 92, 3-7. [CrossRef]

13.  Agarwal, S.K.; Chapron, C.; Giudice, L.C.; Laufer, M.R.; Leyland, N.; Missmer, S.A.; Singh, S.S.; Taylor, H.S. Clinical diagnosis of
endometriosis: A call to action. Am. J. Abs. Gynecol 2019, 220, 354.e1-354.e12. [CrossRef]

14. Porto, B.T.C.; Ribeiro, H.S.A.A.; Galvao, M.A.L.; Sekula, V.G.; Aldrigui, ] M.; Ribeiro, P.A.A. Classificagao histologica e QV em
mulheres portadoras de endometriose. Rev. Bras. Ginecol. Obs. 2015, 37, 87-93. [CrossRef]

15.  Van den Broeck, U.; Meuleman, C.; Tomassetti, C.; D'"Hoore, A.; Wolthuis, A.; Van Cleynenbreugel, B.; Vergote, I.; Enzlin, P.;
D'Hooghe, T. Effect of laparoscopic surgery for moderate and severe endometriosis on depression, relationship satisfaction and
sexual functioning: Comparison of patients with and without bowel resection. Hum. Reprod. 2013, 28, 2389-2397. [CrossRef]
[PubMed]

16. Friedl, F; Riedl, D.; Fessler, S.; Wildt, L.; Walter, M.; Richter, R.; Schiifiler, G.; Bottcher, B. Impact of endometriosis on quality of
life, anxiety, and depression: An Austrian perspective. Arch. Obstet. Gynaecol. 2015, 292, 1393-1399. [CrossRef] [PubMed]

17. Lagana, A.S.; Condemi, I; Retto, G.; Muscatello, M.R.A.; Bruno, A.; Zoccali, R.A.; Triolo, O.; Cedro, C. Analysis of psychopatho-

logical comorbidity behind the common symptoms and signs of endometriosis. EUR ]. Abs. Gynecol. Reprod. Biol. 2015, 194, 30-33.
[CrossRef] [PubMed]


http://doi.org/10.11606/issn.2176-7262.v48i5p478-490
http://doi.org/10.1080/15476278.2017.1323162
http://doi.org/10.1146/annurev-pathmechdis-012419-032654
http://www.ncbi.nlm.nih.gov/pubmed/31479615
http://doi.org/10.1056/NEJMcp1000274
http://www.ncbi.nlm.nih.gov/pubmed/20573927
http://doi.org/10.1177/228402651000200102
http://doi.org/10.18554/reas.v3i2.809
https://www.hospitaldaluz.pt/pt/guia-de-saude/dicionario-de-saude/E/109/endometriose-sintomas-tratamentos
https://www.hospitaldaluz.pt/pt/guia-de-saude/dicionario-de-saude/E/109/endometriose-sintomas-tratamentos
http://doi.org/10.1093/humupd/dmq050
http://www.ncbi.nlm.nih.gov/pubmed/21106492
http://doi.org/10.1159/000441911
http://www.ncbi.nlm.nih.gov/pubmed/26742108
http://doi.org/10.1016/j.jogoh.2018.02.003
http://www.ncbi.nlm.nih.gov/pubmed/29510272
http://doi.org/10.1016/S0015-0282(97)81391-X
http://doi.org/10.1111/aogs.12026
http://doi.org/10.1016/j.ajog.2018.12.039
http://doi.org/10.1590/SO100-720320140004650
http://doi.org/10.1093/humrep/det260
http://www.ncbi.nlm.nih.gov/pubmed/23798058
http://doi.org/10.1007/s00404-015-3789-8
http://www.ncbi.nlm.nih.gov/pubmed/26112356
http://doi.org/10.1016/j.ejogrb.2015.08.015
http://www.ncbi.nlm.nih.gov/pubmed/26319653

Int. J. Environ. Res. Public Health 2021, 18, 10598 12 of 13

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Lagana, A.S.; La Rosa, V.L.; Rapisarda, A.M.C.; Valenti, G.; Sapia, F.; Chiofalo, B.; Rosseti, D.; Frangez, H.B.; Bokal, E.V.; Vitale,
S.G. Anxiety and depression in patients with endometriosis: Impact and management challenges. Int. ]. Women'’s Health 2017, 9,
323-330. [CrossRef] [PubMed]

van Barneveld, E.; Manders, J.; van Osch, EH.; van Poll, M.; Visser, L.; van Hanegem, N.; Lim, A.C.; Bongers, M.Y.; Leue, C.
Depression, Anxiety, and Correlating Factors in Endometriosis: A Systematic Review and Meta-Analysis. J. Women’s Health 2021.
[CrossRef] [PubMed]

Gao, M.; Koupil, L; Sjoqvist, H.; Karlsson, H.; Lalitkumar, S.; Dalman, C.; Kosidou, K. Psychiatric comorbidity among women
with endometriosis: Nationwide cohort study in Sweden. Am . Obstet. Gynecol. 2020, 223, 415.e1-415.e16. [CrossRef]

Facchin, F; Barbara, G.; Saita, E.; Mosconi, P.; Roberto, A.; Fedele, L.; Vercellini, P. Impact of endometriosis on quality of life and
mental health: Pelvic pain makes the difference. J. Psychosom. Obs. Gynaecol. 2015, 36, 135-141. [CrossRef]

Martins, J.; Ferreira, G.; Vilaga, M.; Ferreira, H.; Osorio, F.; Nogueira-Silva, C.; Pereira, M.G. Quality of life and sexual satisfaction
in women with endometriosis: The moderator role in symptom severity. Psychol. Sex. 2021. [CrossRef]

Ameratunga, D.; Flemming, T.; Angstetra, D.; Ng, S.K.; Sneddon, A. Exploring the impact of endometriosis on partners. J. Obstet.
Gynaecol. Res. 2017, 43, 1048-1053. [CrossRef]

Aerts, L.; Grangier, L.; Streuli, I.; Dallenbach, P.; Marci, R.; Wenger, ].M.; Pluchino, N. Psychosocial impact of endometriosis: From
co-morbidity to intervention. Best Pract. Res. Clin. Obstet. Gynaecol. 2018, 50, 2-10. [CrossRef]

Culley, L.; Law, C.; Hudson, N.; Mitchell, H.; Denny, E.; Raine-Fenning, N. A qualitative study of the impact of endometriosis on
male partners. Hum. Reprod. 2017, 32, 1667-1673. [CrossRef]

Norinho, P; Martins, M.M.; Ferreira, H. A systematic review on the effects of endometriosis on sexuality and couple’s relationship.
Facts Views Vis. Obgyn. 2020, 12, 197-205.

Hammerli, S.; Kohl Schwartz, A.S.; Geraedtz, K.; Imesch, P.; Rauchfuss, M.; Wolfler, M.M.; Haeberlin, F.; von Orelli, S.; Eberhard,
M.; Imthurn, B.; et al. Does endometriosis affect sexual activity and satisfaction of the male partner? A comparison of partners
from women diagnosed with endometriosis and controls. J. Sex. Med. 2018, 15, 853-865. [CrossRef] [PubMed]

Moradi, M.; Parker, M.; Sneddon, A.; Lopez, V.; Ellwood, D. Impact of endometriosis on women’s lives: A qualitative study. BMC
Women's Health 2014, 14, 1-12. [CrossRef] [PubMed]

Pluchino, N.; Wenger, ].M.; Petignat, P; Tal, R.; Bolmont, M.; Taylor, H.S.; Bianchi-Demicheli, F. Sexual function in endometriosis
patients and their partners: Effect of the disease and consequences of treatment. Hum. Reprod. Update 2016, 22, 762-774. [CrossRef]
[PubMed]

De Graaff, A.A.; D’hooghe, T.M.; Dunselman, G.A.].; Dirksen, C.D.; Hummelshoj, L.; WERF EndoCost Consortium; Simoens, S.;
Bokor, A.; Brandes, I.; Brodszky, V.; et al. The significant effect of endometriosis on physical, mental and social wellbeing: Results
from an international cross-sectional survey. Hum. Reprod. 2013, 28, 2677-2685. [CrossRef]

Camara, C.; Vos, M.C.; de Rooij, B.H.; Pijnenborg, ].M.; Boll, D.; van de Poll-Franse, L.V.; Ezendam, N.P. The role of positive
psychological changes in anxiety and depression of patients with ovarian tumors and their partners: An observational study of
the population-based PROFILES registry. Support. Care Cancer 2019, 27, 423-431. [CrossRef]

Chien, C.H.; Chuang, C.K; Liu, K.L.; Wu, C.T,; Pang, S.T.; Tsay, PK.; Change, Y.H.; Huang, X.Y.; Liu, H.E. Effects of individual
and partner factors in anxiety and depression in Taiwanese prostate cancer patients: A longitudinal study. Eur. J. Cancer Care
2018, 27, €12753. [CrossRef]

Trudel, G.; Goldfarb, M.R. Marital and sexual functioning and dysfunctioning, depression and anxiety. Sexologies 2010, 19,
137-142. [CrossRef]

van Poll, M.; van Barneveld, E.; Aerts, L.; Maas, ].W.; Lim, A.C.; de Greef, B.T.; Bongers, M.Y.; van Hanegem, N. Endometriosis
and Sexual Quality of Life. Sex. Med. 2020, 8, 532-544. [CrossRef] [PubMed]

Tripoli, T.M.; Sato, H.; Sartori, M.G.; de Araujo, EF,; Girao, M.].; Schor, E. Evaluation of quality of life and sexual satisfaction in
women suffering from chronic pelvic pain with or without endometriosis. J. Sex. Med. 2011, 8, 497-503. [CrossRef] [PubMed]
Smith, K.B.; Pukall, C.F. Sexual function, relationship adjustment, and the relational impact of pain in male partners of women
with provoked vulvar pain. J. Sex. Med. 2014, 11, 1283-1293. [CrossRef]

Muise, A.; Giang, E.; Impett, E.A. Post sex affectionate exchanges promote sexual and relationship satisfaction. Arch. Sex. Behav.
2014, 43, 1391-1402. [CrossRef]

Rosen, N.O.; Muise, A.; Bergeron, S.; Delisle, I.; Baxter, M.L. Daily associations between partner responses and sexual and
relationship satisfaction in couples coping with provoked vestibulodynia. J. Sex. Med. 2015, 12, 1028-1039. [CrossRef]

Verit, EF.; Verit, A.; Yeni, E. The prevalence of sexual dysfunction and associated risk factors in women with chronic pelvic pain:
A cross-sectional study. Arch. Abs. Gynaecol. 2006, 274, 297-302. [CrossRef]

Fernandez, I.; Reid, C.; Dziurawiec, S. Living with endometriosis: The perspective of male partners. J. Psychosom Res. 2006, 61,
433-438. [CrossRef]

Northouse, L.L.; Mood, D.; Templin, T.; Mellon, S.; George, T. Couples’ patterns of adjustment to colon cancer. Soc. Sci. Med. 2000,
50, 271-284. [CrossRef]

Centini, G.; Lazzeri, L.; Dores, D.; Pianigiani, L.; Lannone, P,; Luisi, S.; Petraglia, F.; Zupi, E. Chronic pelvic pain and quality of
life in women with and without endometriosis. J. Endometrial. Pelvic Pain Disord. 2013, 5, 27-33. [CrossRef]

Zigmond, A.S.; Snaith, R.P. The hospital anxiety and depression scale. Acta Psychiatr. Scand 1983, 67, 361-370. [CrossRef]
[PubMed]


http://doi.org/10.2147/IJWH.S119729
http://www.ncbi.nlm.nih.gov/pubmed/28553145
http://doi.org/10.1089/jwh.2021.0021
http://www.ncbi.nlm.nih.gov/pubmed/34077695
http://doi.org/10.1016/j.ajog.2020.02.033
http://doi.org/10.3109/0167482X.2015.1074173
http://doi.org/10.1080/19419899.2021.1943501
http://doi.org/10.1111/jog.13325
http://doi.org/10.1016/j.bpobgyn.2018.01.008
http://doi.org/10.1093/humrep/dex221
http://doi.org/10.1016/j.jsxm.2018.03.087
http://www.ncbi.nlm.nih.gov/pubmed/29706579
http://doi.org/10.1186/1472-6874-14-123
http://www.ncbi.nlm.nih.gov/pubmed/25280500
http://doi.org/10.1093/humupd/dmw031
http://www.ncbi.nlm.nih.gov/pubmed/27591248
http://doi.org/10.1093/humrep/det284
http://doi.org/10.1007/s00520-018-4327-6
http://doi.org/10.1111/ecc.12753
http://doi.org/10.1016/j.sexol.2009.12.009
http://doi.org/10.1016/j.esxm.2020.06.004
http://www.ncbi.nlm.nih.gov/pubmed/32712127
http://doi.org/10.1111/j.1743-6109.2010.01976.x
http://www.ncbi.nlm.nih.gov/pubmed/20722779
http://doi.org/10.1111/jsm.12484
http://doi.org/10.1007/s10508-014-0305-3
http://doi.org/10.1111/jsm.12840
http://doi.org/10.1007/s00404-006-0178-3
http://doi.org/10.1016/j.jpsychores.2006.06.003
http://doi.org/10.1016/S0277-9536(99)00281-6
http://doi.org/10.5301/JE.5000148
http://doi.org/10.1111/j.1600-0447.1983.tb09716.x
http://www.ncbi.nlm.nih.gov/pubmed/6880820

Int. J. Environ. Res. Public Health 2021, 18, 10598 13 of 13

44.

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

Sousa, C.; Pereira, M.G. Morbilidade psicoldgica e representagoes da doenga em pacientes com esclorese multipla: Estudo de
validagao da Hospital Anxiety and Depression Scale (HADS). Psicol. Saiide Doengas 2008, 9, 283-298.

Funk, J.L.; Rogge, R.D. Testing the ruler with item response theory: Increasing precision of measurement for relationship
satisfaction with the Couples Satisfaction Index. J. Fam. Psychol. 2007, 21, 572-583. [CrossRef]

Ferraz, A.S.; Santos, M.; Ribeiro, I.; Pereira, M.G. Validation of Portuguese version of the couples satisfaction index in women
with endometriosis and their partners. Sex. Relation. Ther. 2021. Submitted manuscript.

Lawrance, K.-A.; Byers, E.S. Sexual satisfaction in long-term heterosexual relationships: The interpersonal exchange model of
sexual satisfaction. Pears. Relatsh. 1995, 2, 267-285. [CrossRef]

Pascoal, PM.; Narciso, I.D.S.B.; Pereira, N.M.; Ferreira, A.S. Processo de validacao da Global Measure of Sexual Satisfaction em
trés amostras da populagao portuguesa. Psicol. Reflexdo E Critica 2013, 26, 691-700. [CrossRef]

Brown, T. Confirmatory Factor Analysis for Applied Research; Guilford Press: New York, NY, USA, 2006.

Ledermann, T.; Macho, S.; Kenny, D.A. Assessing mediation in dyadic data using the actor-partner interdependence model.
Struct. Equ. Model. 2011, 18, 595-612. [CrossRef]

Cook, W.; Kenny, D.A. The actor-partner interdependence model: A model of bidirectional effects in developmental studies. Int.
J. Behav. Dev. 2005, 29, 101-109. [CrossRef]

Schweizer, K. Some guidelines concerning the modeling of traits and abilities in test construction. EUR J. Psychol. Assess. 2010, 26,
1-2. [CrossRef]

Hayes, A. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; Guilford Press:
New York, NY, USA, 2013.

Roomaney, R.; cage, A. Salient aspects of quality of life among women diagnosed with endometriosis: A qualitative study. J.
Health Psychol. 2018, 23, 905-916. [CrossRef]

Knowles, S.R.; Austin, D.W.; Sivanesan, S.; Tye-Din, ].; Leung, C.; Wilson, J.; Castle, D.; Kamm, M.A.; Macrae, F.; Hebbard, G.
Relations between symptom severity, illness perceptions, visceral sensitivity, coping strategies and well-being in irritable bowel
syndrome guided by the common sense model of illness. Psychol. Health Med. 2017, 22, 524-534. [CrossRef] [PubMed]
Knowles, S.R.; Castle, D.J.; Biscan, S.M.; Salzberg, M.; O’Flaherty, E.B.; Langham, R. Relationships between illness perceptions,
coping and psychological morbidity in kidney transplant patients. Am. J. Med. Sci. 2016, 351, 233-238. [CrossRef] [PubMed]

De Graaff, A.A.; Van Lankveld, J.; Smits, L.J.; Van Beek, ]J.J.; Dunselman, G.A.]. Dyspareunia and depressive symptoms are
associated with impaired sexual functioning in women with endometriosis, whereas sexual functioning in their male partners is
not affected. Hum. Reprod. 2016, 31, 2577-2586. [CrossRef] [PubMed]


http://doi.org/10.1037/0893-3200.21.4.572
http://doi.org/10.1111/j.1475-6811.1995.tb00092.x
http://doi.org/10.1590/S0102-79722013000400009
http://doi.org/10.1080/10705511.2011.607099
http://doi.org/10.1080/01650250444000405
http://doi.org/10.1027/1015-5759/a000001
http://doi.org/10.1177/1359105316643069
http://doi.org/10.1080/13548506.2016.1168932
http://www.ncbi.nlm.nih.gov/pubmed/27045996
http://doi.org/10.1016/j.amjms.2015.12.009
http://www.ncbi.nlm.nih.gov/pubmed/26992250
http://doi.org/10.1093/humrep/dew215
http://www.ncbi.nlm.nih.gov/pubmed/27619771

	Introduction 
	Materials and Methods 
	Participants 
	Instruments 
	Procedure 
	Data Analysis 

	Results 
	The Indirect Effect of Infertility and Frequency of Sexual Activity on Women’s Psychological Morbidity—Path Analysis 
	Multigoup Analysis 
	Direct and Indirect Effects in the Actor–Partner Interdependence Mediation Model (APIMeM) 

	Discussion 
	Conclusions 
	References

