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Abstract
Background A women’s chances of getting pregnant decreases in cases of infertility, which may have several 
clinical etiologies. The prevalence of infertility is estimated as 10–15% worldwide. One of the causes of infertility is 
endometriosis, defined as the presence of an endometrial gland and/or stroma outside the uterus, inducing a chronic 
inflammatory reaction. Thus, infertility and endometriosis are diagnoses that significantly affect women’s mental 
health. This study accessed and compared the levels of depression, anxiety, and quality of life in infertile women with 
and without endometriosis.

Methods was an observational and cross-sectional study which included 201 infertile women, 81 of whom were 
also diagnosed with endometriosis. The STROBE Guidelines was used. The data were collected using validated scales: 
Hamilton D Questionnaire, Beck Depression Inventory, and Fertility Quality of Life Questionnaire; The data were 
collected at the Ideia Fertil Institute (Santo Andre, Brazil), between February 28 and June 8, 2019.

Results the infertile women with endometriosis reported higher presence of depressive symptoms and a lower 
quality of life compared to women with infertility only. Similar presence of anxiety symptoms was observed regardless 
of being diagnosed with endometriosis. Women with infertility and endometriosis presented lower levels in quality-
of-life domains when compared to women with infertility only - Mind and Body (58.33 × 79.17, p < 0.001), Relational 
(75 × 81.25, p = 0.009), Social (66.67 × 77.08, p = 0.001), Emotional (50.62 × 67.43, p < 0.001).

Conclusion the findings indicate the need for increased psychosocial support care for women suffering from 
infertility and endometriosis to assist them in maintaining and managing their own mental health and achieving their 
reproductive goals.
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Background
Estimates show that healthy young women, under 25 
years old, have the best chances of becoming pregnant, 
with a progressive decline in fertility ranging from 4.5% 
(25 years old) to 100% (50 years old) [1]. However, this 
percentage decreases greatly in cases of infertility, which 
may have several clinical etiologies [2]. The prevalence of 
infertility is estimated as 10–15% worldwide [3]. One of 
the causes of infertility is endometriosis, defined as the 
presence of an endometrial gland and/or stroma outside 
the uterus, inducing a chronic inflammatory reaction [4], 
with a prevalence ranging from 5 to 10% among women 
of reproductive age [5]. .

Women with infertility lose control over reproduc-
tive decisions and experience feelings of guilt, sadness, 
shame, and social isolation [6, 7]. These feelings reduce 
quality of life and negatively affect mental health [8, 9]. 
The relationship between endometriosis and infertility is 
expressive, about 40% of women with endometriosis are 
infertile, and between 25% and 50% of infertile women 
have endometriosis [10]. In addition, clinical symptoms 
of endometriosis such as menstrual irregularity, chronic 
pelvic pain (CPP), dysmenorrhea, and dyspareunia can 
emotionally affect patients [11, 12].

Some of the disorders associated with endometriosis 
include depression and anxiety [12, 13]. A meta-anal-
ysis indicated that the magnitude of the difference in 
the occurrence of these two symptoms between healthy 
women and those with endometriosis is 0.71 for depres-
sion and 0.60 for anxiety, with both showing greater 
prevalence in the group of women with endometriosis 
[14]. Another study conducted in the United Kingdom 
with data from 202,276 women found that the group 
with endometriosis had a higher prevalence of depres-
sion (9.8%) and anxiety (3.6%) compared to the group 
of healthy women [15]. Additionally, endometriosis can 
impair women’s functional capacity [16], particularly in 
cases with dyspareunia [17].

Consequently, women diagnosed with endometriosis 
experience a reduction in quality of life (QoL) [18–20], 
which is defined as an individual’s perception of their 
own life, taking into account their cultural background, 
values, aspirations, and expectations [21–23]. A study 
[24] comparing QoL levels between healthy women and 
those with endometriosis revealed an average decrease of 
30 points in QoL among participants with endometriosis.

Previous studies [9, 11–13, 25] demonstrated that 
endometriosis and infertility negatively affect QoL and 
favor increased levels of anxiety and depression. To 
enable a more personalized and specific understanding of 
this demographic, this study uniquely identified and com-
pared anxiety, depression, and QoL levels among infertile 
women both with and without endometriosis, while also 
examining the correlations between these variables.

Methods
Participants and setting
This was an observational and cross-sectional. Interna-
tionally validated and self-applicable scales were used. 
This study used the STROBE [26] for the reporting of 
observational studies.

Sample size was calculated using the G*Power software, 
a significance value of 5% and a minimum test power of 
95% were used. The analysis indicated a minimum of 71 
participants per group. A larger number of participants 
were invited to ensure the minimum number was met, 
accounting for possible participant loss. The participants 
were subdivided into two groups: Comparator group (A): 
120 patients with infertility diagnosis only, and Endome-
triosis group (B): 81 patients with infertility and endome-
triosis diagnosed by video-laparoscopy and confirmed 
with histopathology. Patients included were at the earlier 
stage of the treatment, after the first consultation or dur-
ing the clinical testing before the first ovulatory induction 
cycle and in their first assisted reproduction treatment.

This study was conducted at the Ideia Fertil Reproduc-
tive Health Institute, located in São Paulo, Brazil. The 
sample was characterized as non-probabilistic type. The 
data were collected between February 28 and June 8, 
2019. A total of 230 women were invited to participate. 
However, 29 of these women declined their participation, 
indicating no interest or no time. There were 201 infer-
tile women who met the inclusion criteria: [1]age equal 
to or above 18 years and [2]diagnosis of infertility. The 
exclusion criteria were: [1]diagnosis of a psychiatric dis-
order [2], psychotherapy in the last six months [3], psy-
chotropic medication in the last six months [4], history of 
fibromyalgia [5], neuropathy [6], osteopathy, and [7]pres-
ence of malignant tumors. The participants were invited 
in person and individually exclusively by the author LPM 
to reduce possible biases while they waited for a medical 
consultation at that Institute.

Measures
Sociodemographic Questionnaire - developed ad-hoc for 
this study, included questions to characterize the partici-
pants, such as age, partner’s age, infertility time.

Fertility Quality of Life (FertiQol) [23] − 26 items in 
four domains: Mind-Body, Relational, Social, and Emo-
tional. The answers are on a five-point Likert scale. 
Higher scores mean higher QoL. The Brazilian version 
utilized in this study is official and accessible on the 
authors’ website (Cardiff University), which was adapted 
from the Portuguese language validation process [27]. 
Cronbach’s Alpha of the Fertiqol was 0.921.

Hospital Anxiety and Depression Scale (HADS), vali-
dated in Brazilian Portuguese [28] − 14 items, seven of 
which cover anxiety symptoms and seven cover depres-
sion. Each question is scored on a scale (0–3), composing 
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a maximum score of 21 points for each scale. Higher 
scores indicate higher levels of anxiety and depression, 
and the scale has a cutoff: up to or equal to seven points 
indicates no anxiety/depression, and eight or higher 
points indicates the presence of anxiety/depression. 
Cronbach’s Alpha of the HADS (alpha = 0.809).

Beck Depression Inventory II (BDI-II), validated in Bra-
zilian Portuguese [29] - measures depressive symptoms 
and consists of 21 items, each corresponding to a specific 
category of symptoms and attitude, such as sadness, pes-
simism, loss of pleasure, guilty feelings, and other aspects 
[23]. Each question is scored on a scale (0–3), with a total 
score ranging from 0 to 63. A score of 0–10 points indi-
cates no depressive symptoms, 11–63 points indicates 
the presence of depressive symptoms. Cronbach’s Alpha 
of the BDI (alpha = 0.877).

Statistical analysis
R 4.2.1 used for data transcription and analysis. Basic 
and Psych Packages were performed. The data were 
independently typed by two researchers (LPM and VZ) 
and then combined to avoid transcription errors. Miss-
ing data were checked and not found. The distribution of 
normality of continuous variables was verified using the 
Kolmogorov-Smirnov test. For the aim of identifying and 
describing the sample, levels of anxiety, depression, and 
QoL, we conducted descriptive statistical analyses (e.g., 
percentile, mean/median) for each group (A and B).

Reliability measures of the psychometric scales were 
verified using the Cronbach’s Alpha with a rigorous value 
(cutoff ≥ 0.80) [30], which indicated the exclusion of the 
depression dimension in HADS (alpha = 0.787).

For comparing variables between groups, we con-
ducted the chi-square test for categorical variables (e.g., 
presence of anxiety and group) and the Mann-Whitney 
U test for subgroups comparison (A and B). The Fer-
tiQoL emotional domain was the only variable showing 
a normal distribution, for which the t-test was applied 
to compare groups. Additionally, to explore correla-
tions between study variables, we conducted Spearman 

correlation analysis (for continuous scoring of psycho-
metric variables – QoL, anxiety, and depression).

A significance value of 5% was used. Correlation 
and Cohen coefficient values were considered as small 
(< 0.30), medium (0.30–0.49), or large (≥ 0.50) [31].

Results
The population was subdivided into two groups: 120 
patients (59.7%) were allocated to group A (with exclu-
sive diagnosis of infertility) and 81 patients (40.3%) to 
group B (with diagnosis of infertility and endometriosis). 
The groups were homogeneous for all sociodemographic 
variables tested: age (34.61 ±4.78), infertility time (4.43 
±3.11), partner’s age (36.71 ±6.31) and primary infertility 
(90.5%) (Table 1).

A significant difference was observed between groups 
A and B for levels of depressive symptoms (p = 0.002) and 
anxiety (p = 0.026), being greater for group B, (infertility 
and endometriosis). Both groups showed statistically sig-
nificant differences in relation to QoL, with group A hav-
ing better levels in all areas of QoL. Moreover, the effect 
sizes between the groups were significant, except for anx-
iety, indicating a medium effect for depression (higher 
levels in Group B), QoL Relation and Social (both with 
higher scores for Group A), and a large effect for QoL 
Mind and Body, and Emotional (both with higher scores 
in Group A) – as shown in Table 2.

Correlations between the psychometric variables stud-
ied were verified, all of which were significant (p ≤ 0.001), 
indicating inverse correlations of moderate level between 
the relational domain in FertiQoL and anxiety (rho= 
-0.360) and depression (rho= -0.412), and between the 
social domain in FertiQoL and anxiety (rho= -0.420). 
The other correlations between depression, anxiety, 
and the domains of QoL remained inverse and strong. 
Depression and anxiety were positively highly correlated 
(rho = 0.620).

Considering the division between Group A and B, a 
stronger inverse correlation between depressive symp-
toms and quality of life is observed in the group with 
endometriosis compared to the group with infertility 
only (Table 3).

Discussion
Summary of findings
This study measured QoL, and depressive and anxiety 
symptoms in women with infertility, verifying the pos-
sible impact between the psychological variables and the 
double diagnosis: infertility and endometriosis. The find-
ings indicate that women with an overlapping diagnosis 
(endometriosis-infertility) have higher levels of depres-
sive symptoms and lower QoL than women with infer-
tility only. In addition, lower QoL levels were related to 
higher levels of anxiety and depressive symptoms.

Table 1 Clinical and demographic characteristics of the 
participants (comparative)
Variable Group A 

(n = 120)
Group B 
(n = 81)

Mann-
Whitney 
(p)Mean(SD) Mean(SD)

Age (years) 34.35(5.39) 34.99(3.69) 0.591
Infertility (years) 4.54(3.53) 4.27(2.37) 0.477
Age partner (years) 36.95(7.14) 35.35(4.83) 0.938

n(%) n(%) Chi-
square (p)

Primary Infertility 106 (88.3) 76 (93.8) 0.192
SD = Standard Deviation; Group A: patients with infertility diagnosis only; Group 
B: patients with Endometriosis and infertility
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Data from the literature suggests that sociodemo-
graphic variables (e.g., age, infertility duration, partner’s 
age, and type of infertility) may influence QoL, anxiety, 
and depression [24, 32, 33], potentially introducing con-
founding factors in the psychometric measures used [34, 
35]. However, since our groups did not show differences 
in these variables, we suggest that they may not have 
been determining factors for the differences found in this 
study.

The levels of depressive symptoms found were higher 
than those in the general population, estimated at 4.4% 
according to a study by the World Health Organization 
[16], corresponding to less than a quarter of the pres-
ence of depressive symptoms in the population studied. 
Furthermore, higher levels of depressive symptoms were 
observed in participants with both diagnoses: endo-
metriosis and infertility. A similar result was found in a 
study involving women with endometriosis, which dem-
onstrated a correlation between depression and various 
comorbidities, including infertility, indicating a stronger 
link between depressive symptoms and the diagnosis of 
infertility in women with endometriosis than with other 
morbidities [36]. Additionally, such findings may be cor-
roborated by the influence of clinical symptoms of endo-
metriosis, beyond infertility, on an individual’s mental 
health [19, 20, 23].

QoL levels in both groups were lower than those of 
the general population, consistent with previous stud-
ies examining the impact of infertility on QoL [37, 38]. 
Specifically, lower QoL levels were observed in infer-
tile participants with endometriosis compared to infer-
tile women without endometriosis, aligning with prior 
research that identifies endometriosis as a factor exac-
erbating the decline in quality of life and mental health 
[3, 8, 32, 39–42]. This further supports a trend in the 
group with infertility alone towards higher quality of life 
and reduced levels of depressive and anxiety symptoms, 
as evidenced in this study through Cohen’s d, when con-
trasted with the group of women with endometriosis and 
infertility.

Endometriosis and infertility are associated with clini-
cal conditions that cause emotional morbidity, affecting 
social, sexual, and professional lives [4, 43]. The unregu-
lated immune and inflammatory reactions of endome-
triosis, which generate CPP, may explain a higher QoL 
decrease, and more depressive symptoms compared to 
women with only infertility [12]. To partially restore this 
impairment, clinical or surgical treatment has proven to 
be effective in relieving pain [32], but emotional aspects 
must also be respected and treated by specialists, such as 
psychologists [20].

Another potential explanation for the correlation 
between low QoL and mental health in the group with 

Table 2 Comparison between groups and depression, anxiety, and quality of life
Variables Group A (n = 120) Group B (n = 81) p Cohen d p

n (%) n (%) Chi-square
Anxiety -0.2292
Absent 85 (70.8) 45 (55.6) 0.026 0.055
Present 35 (29.2) 36 (44.4)
Depression -0.463 < 0.001
Absent 100 (75.6) 52 (64.2) 0.002
Present 20 (16.7) 29 (35.8)

Median (Interquartile range) Mann-Whitney U
Domains Quality of Life
Mind and Body 79.17 (25.00) 58.33 (42.00) < 0.001 0.8482 < 0.001
Relation 81.25 (24.00) 75.00 (23.00) 0.009 0.3465 0.009
Social 77.08 (29.00) 66.67 (31.00) 0.001 0.4623 0.001

Mean (Standard Deviation) T-Test
Emotional 67.43 (22.49) 50.62 (22.77) < 0.001 0.7437 < 0.001
Group A: patients with infertility diagnosis only; Group B: patients with Endometriosis and infertility

Table 3 Spearman correlation between BDI-II, HAD and quality of life domains
Geral Group A Group B
BDI-II HAD Anxiety BDI-II HAD Anxiety BDI-II HAD Anxiety

HAD Anxiety 0.620*** - 0.605*** - 0.584*** -
Domain FertiQoL Emotional − 0.628*** − 0.510*** − 0.543*** − 0.467*** − 0.637*** − 0.497***

Mind and Body − 0.599*** − 0.501*** − 0.515*** − 0.494*** − 0.589*** − 0.423***

Relational − 0.412*** − 0.360*** − 0.352*** − 0.345*** − 0.450*** − 0.359***

Social − 0.558*** − 0.420*** − 0.483*** − 0.427*** − 0.560*** − 0.357***
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endometriosis and infertility is the connection of endo-
metriosis with psychological factors [33, 36], such as per-
ceived pain and stress, sleep quality [33, 44], anxiety, and 
depression [37, 45].

Moderate correlations were found between the emo-
tional domain of QoL and depression, with a stronger 
correlation observed in the infertility with endometriosis 
group compared to the infertility group alone. This rein-
forces the connection between impaired mental health 
and reduced quality of life in situations of heightened 
anxiety and depression, as seen in infertile women with 
endometriosis. The findings also indicate that higher lev-
els of anxiety and depression are linked to lower QoL, 
consistent with previous studies investigating these vari-
ables [12, 25, 45].

There are few studies [19, 25, 36] that address psy-
chological aspects in women with both infertility and 
endometriosis diagnoses, and this study contributes to 
that field. The data indicates that infertile women with 
endometriosis exhibit more severe depressive symptoms, 
anxiety, and decreased quality of life compared to women 
solely diagnosed with infertility.

Clinical implications
These results emphasize the relevance of patient-cen-
tered education and psychological support for women 
struggling with endometriosis and infertility to help them 
manage possible mental health problems and achieve 
their reproductive goals successfully [13, 45]. Thus, is it 
possible to question what changes in the reproductive 
treatment routine which may provide support to patients 
with infertility and endometriosis. Based on our findings, 
one of the possibilities would be to include a psychologist 
in the reproductive team to support patients in maintain-
ing or re-establishing their mental health.

Strengths and limitations
Some limitations of the present study need to be dis-
cussed. First, the study population comprised women 
diagnosed with infertility and endometriosis at various 
time intervals since diagnosis. This variation could poten-
tially influence the overall levels of anxiety, quality of life, 
and depression examined [8, 37], thereby limiting the 
generalizability of findings to similar populations. Future 
studies should differentiate the time of diagnosis of each 
participant. Second, the numerical difference between 
the groups of infertile women with and without endo-
metriosis is a limiting factor, which hinders comparisons 
between the two sub-samples. However, the statistical 
tests used account for these differences in sample sizes, 
as well as satisfying the minimum sample size outlined by 
the power calculation.

The use of validated instruments to measure QoL, anx-
iety and depression in patients is an important strength 

of the present study, allowing a robust and internation-
ally comparable measurement [11, 18, 46, 47], which is 
important particularly when considering populations 
with higher vulnerability to psychiatric disorders such as 
individuals with infertility [29, 30, 37, 48] and endometri-
osis [23, 28, 39]. Another important aspect of this study 
was differentiating the variables studied for the diagnos-
tic overlap between endometriosis and infertility, which 
improves the knowledge of the emotional aspects of 
these populations, considering the high co-occurrence of 
infertility and endometriosis [10]. Additionally, the find-
ings provide information that supports better emotional 
support and care in reproductive treatment.

Conclusion
In conclusion, QoL in infertile women is impaired by 
increased depressive symptoms and anxiety. Compared 
to women exclusively diagnosed with infertility, infertile 
women with endometriosis are characterized by a sig-
nificantly worse emotional state in terms of depressive 
symptoms and QoL. This suggests the need for care and 
emotional support in infertility management, especially 
when associated with endometriosis.
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