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Abstract: Purpose: Intersex is an umbrella term used to describe the diversity or differences in the
characteristics of physical sexual development. Approximately 1.7% of the population are born
intersex, and 1 in every 2000 babies at birth presents genital variation. Unfortunately, there is a lack of
research on the health of intersex-identifying persons in Latin America. This study aimed to document
experiences of discrimination and violence among self-identifying intersex individuals in Puerto Rico
and to determine if there is a significant difference in the quality of life, psychological well-being,
and social well-being between intersex-identifying and endosex individuals. Methods: This was a
quantitative method pilot study with a cross-sectional approach and exploratory comparative group
design. An online survey was used, where a total of 12 self-identifying intersex adult participants
were recruited, and 126 endosex adult participants served as a comparative group. Results: The
findings show that 83% of the participants reported experiences of discrimination and different
types of violence due to their intersexuality. There was a significant difference between the intersex-
identifying and endosex groups in psychological well-being, including in three of its dimensions
(positives relations, autonomy, and environmental mastery). However, there were no significant
differences between the groups in quality of life or social well-being. Conclusion: The findings
of this study provide a preliminary understanding of the health disparities of intersex-identifying
individuals in Puerto Rico and suggest the need for more profound research, especially the inclusion
of other Caribbean and Hispanic countries. The findings also preliminarily imply the need for local
and global interventions to reduce physical and mental health disparities and to improve health,
quality of life, and well-being among intersex-identifying individuals.

Keywords: intersexuality; differences in sex development; quality of life; psychological well-being;
social well-being

1. Introduction

The term intersex is defined as an umbrella term used to describe the differences in the
characteristics of physical sexual development [1,2] that do not fit the typical binary notions
of mela and female [3]. These characteristics include aspects related to chromosomes,
gonads, sex hormones, genitals, internal reproductive organs, and secondary sex character-
istics [1]. Approximately between 0.05% and 1.7% of the population are born with intersex
traits (also known in medicine as intersex conditions), and 1 in every 2000 neonates presents
some degree of genital atypia [2,3]. With the intention of categorizing babies within the sex
binary, medically unnecessary surgeries are frequently performed, sometimes even without
parental consent [4]. The literature has documented that, occasionally, these surgeries can
cause more harm than good [5–8], and communities and organizations are lining up to
fight against non-consensual medical interventions [9]. In other cases, intersexuality is not
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identified until puberty or adolescence, when primary and/or secondary sex characteristics
begin to develop [1].

Scientific research on the intersex spectrum has been increasing in recent years, includ-
ing that on intersexuality as an identity [10]. However, as our understanding of intersex
individuals increases, we are becoming more aware of their most significant health-related
issues. One example is maintaining healthy levels of mental health, which, accordingly to
the World Health Organization [11], can be experienced as a state of well-being, where an
individual realizes their own abilities, can cope with the normal stresses of life, can work
productively, and is able to contribute to their community. This state of well-being, more
than the absence of mental disorders or disabilities, encompasses the capacity of having
joy in life, in interpersonal relationships, and in intrapersonal experiences [11]. Research
has shown that individuals with intersex traits have poorer levels of mental health and
greater psychiatric diagnoses and distress than endosex individuals (persons with the
socially expected characteristics of physical sexual development) [12]. A national study
with intersex-identifying individuals in the United States of America [13] showed that over
43% rated their physical health and that 53% rated their mental health as fair or poor. In
addition, 28.6% had planned their suicide but did not attempt it; 10.1% attempted it but
did not want to die; and 21.7% attempted it and really hoped to die.

The most common clinical diagnoses and symptoms reported in intersex individuals
are depression, anxiety [12–19], isolation [14], stress [2], a low self-esteem, a low self-
concept, a low quality of life [20], low sexual satisfaction and sexual traumas [2], a low
sexual quality of life [21], difficulties in sexual development adaptation [22], difficulties in
searching for partners, a lack of identification with a community group, and the feeling
of a lack of understanding [23]. Moreover, the suicide attempt rate is 6.8% higher among
intersex individuals than endosex individuals [24].

Quality of life is defined as an “individual’s perception of their position in life in
the context of the culture and value systems in which they live and in relation to their
goals, expectations, standards, and concerns” [25]. It is a multidimensional concept that
assesses different aspects of life. Quality of life is divided into many domains, including
work, living space, education, neighborhood, community, culture, values, spirituality, and
general health [26]. Research in Germany has shown that adult intersex individuals with
genital reconstruction normally have a low quality of life in regard to their sexual and
relational aspects compared with a sample of women who have not undergone genital
reconstruction [21]. Quality of life has also been measured in children and adolescents since
it is at this age when changes in growth and puberty affect most intersex individuals [27].
In Brazil, Gilban et al. [27] found a loss of health-related quality of life in intersex children.
The self-report was concordant in key areas with their parents’ assessment, which shows
coherence between the parents’ and children’s reports.

However, well-being is interpreted as a positive outcome, where people’s perception
states that their lives are going well. Thus, psychological well-being is a multidimensional
model that focuses on personal development, the style and way of facing life challenges,
and the effort and eagerness to achieve goals. It is composed of six dimensions: self-
acceptance, positive relationships with other people, autonomy, mastery of the environment,
purpose in life, and personal growth [28]. Additionally, social well-being is an individual’s
assessment of their circumstances and functioning within society. It is composed of five
social dimensions: integration, acceptance, contribution, actualization, and coherence [29].

There is a lack of research about intersex-identifying persons in America, including in
Puerto Rico [30,31]. Only a few countries, such as Argentina and Chile, have legislated to
protect the rights of intersex individuals and help them receive appropriate care. Colombia,
for example, has legislated that cosmetic surgery will only be performed with parental
authorization after extensive education related to the process [32]. There are gaps in the
research regarding experiences of discrimination and violence, as well as regarding quality
of life and psychological and social well-being, among Hispanic intersex individuals,
including among those in Puerto Rico.
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The aims of this study were (1) to document experiences of discrimination and violence
among self-identifying intersex individuals in Puerto Rico and (2) to determine if there
is a significant difference in quality of life, psychological well-being, and social well-
being between intersex and endosex individuals. Considering prior research on intersex
individuals, albeit a small sample, we hypothesized that experiences of violence and
discrimination and a lower quality of life and well-being will be reported, similar to
global findings.

2. Methods

This pilot study used a quantitative method with a cross-sectional approach and a
comparison group design. This study was an online survey and used convenience and
snowball sampling. Due to the lack of limited resources and knowledge about the term
“intersex,” the participation of self-identifying intersex individuals was lower than expected.
After a year of recruiting, the team decided to include a community–academic partnership
(CAP) to give feedback on the method and design and to support the recruitment process.
This approach helped the team to recruit seven new participants.

The selection of participants was based on the following inclusion criteria: (1) being
over 21 years old, (2) residing in Puerto Rico, (3) identifying as intersex, (4) knowing how
to read and write, and (5) being able to consent to participate. The selection of endosex
participants was based on the following inclusion criteria: (1) being over 21 years old,
(2) residing in Puerto Rico, (3) knowing how to read and write, and (4) being able to
consent to participate; the exclusion criterion was identifying as intersex.

3. Instruments
3.1. Demographic Data Questionnaire

A 19-item questionnaire was created to collect demographic information, such as age, sex
assigned at birth (e.g., male, female, intersex, and other), current gender identity (e.g., male,
female, intersex, and other), sex/gender that was assigned on the birth certificate (e.g., male,
female, and other), gender expression (e.g., masculinity, femineity, trans, non-binary, and
other), sexual orientation, sexual behavior, relationship, place and area of residence, income,
functional diversity, religious affiliation, intersex traits, Differences of Sexual Development
diagnosis, and chromosomic syndromes. In addition, experiences of discrimination (yes or
no) and violence (being harassed on the streets, being sexually abused, being beaten, being
followed when walking, and being robbed) were explored. The comparative group’s (endosex
persons) demographic data only include the first 13 questions.

3.2. World Health Organization Quality of Life Brief Questionnaire (WHOQOL)

The WHOQOL is an instrument developed by the World Health Organization in 1996.
This scale measures quality of life in a global way. The WHO initially developed the com-
plete model in English, consisting of 100 items. With the help of 15 collaborating centers in
strategic points around the world, the questionnaire was translated and validated in 19 lan-
guages and versions, including the WHOQOL-BREF Spanish version. This version consists
of 26 items and measures the following scales: physical health (α = 0.80), psychological
health (α = 0.78), social relations (α = 0.75), and environment (α = 0.78). This instrument
was validated with a Spanish population, presenting an acceptable Cronbach alpha for
its dimensions (α = 0.75–0.080) [24]. The measures are carried out using a five-category
response format from 1 to 5 with different options.

3.3. Psychological Well-Being Scale (PWBS)

Developed by Ryff, the PWBS is an instrument that measures six dimensions related
to psychological well-being. These dimensions include the following areas: self-perception
(α = 0.83), positive relationships (α = 0.81), autonomy (α = 0.73), mastery of the environment
(α = 0.71), purpose in life (α = 0.83), and personal growth (α = 0.68). To validate this
instrument, three researchers generated 80 items per dimension. A total of 32 of the items
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were administered to 321 adults, and then the items were reduced to 20. Finally, to make
the instrument more viable, nine reagents per scale were chosen. The measures are carried
out using a six-category response format, from 1 = strongly disagree to 6 = strongly agree.
To validate the Spanish version, a sample of 467 people between 18 and 72 years of age was
chosen. These participants responded to the PWBS translated in Spanish by Díaz et al. [28].
The scale showed good internal consistency, with Cronbach values between 0.84 and 0.70.

3.4. The Social Well-Being Scale (SWBS)

The SWBS was created by Keyes and translated and adapted to Spanish by Blanco and
Díaz [29], and it has an internal consistency ranging from α = 0.68 to α = 0.89. This scale
consists of 25 items focused on measuring aspects of social integration (α = 0.69), social
acceptance (α = 0.89), social contribution (α = 0.70), social updating (α = 0.79), and social
coherence (α = 0.68). The measures are carried out using a five-category response format,
from 1 = strongly disagree to 5 = strongly agree. The validation was carried out with a
sample of 469 participants from the Universidad Autónoma de Madrid and 277 workers from
different companies in the community of Madrid. The original English scale consisted of
33 items translated into Spanish, where 8 items were eliminated due to low correlation
(>0.30) for a final scale of 25 items.

4. Recruitment and Procedure

Upon Institutional Review Board approval (#1903007095) at Ponce Health Sciences
University, we used a variety of approaches to recruit self-identifying intersex participants
from around the island. We used Facebook ads to promote the study as a convenience
sampling method and delivered flyers to cooperating endocrinologists, gynecologists,
urologists, and geneticists in the three main cities of the island (San Juan, Ponce, and
Mayagüez). Given that the LGBT+ and sexually diverse communities in Puerto Rico are
interconnected, snowball sampling was likely to occur by having members of the trans
community promote the study. Later on, our community member created educational
videos and infographics about intersexuality to promote the project flyer.

To recruit the comparative group (endosex persons), we used a separate Facebook ad
based on a convenience sampling method. The REDCap platform was used to access the
anonymous survey. After accepting the platform’s informed consent, the participants were
able to complete the sociodemographic questionnaire and instruments.

5. Statistical Analyses

Our study population was described by group using relative and absolute frequencies.
The distribution of the data was assessed using the Shapiro–Wilk test and Bartlett’s test
prior to any statistical analyses. Nonetheless, non-parametric alternatives were chosen
due to the small sample size of the intersex group and because not all variables fulfilled
the assumptions for normality. Associations for categorical variables were assessed using
Fisher’s Exact Test, while continuous variables were assessed using the Mann–Whitney
Test. p-values ≤ 0.05 were considered statistically significant. All statistical analyses were
carried out using STATA SE 16.

6. Results
6.1. Participants
6.1.1. Intersex Group

A total of 13 self-identifying intersex participants contributed to this study; however,
only 12 of them completed the instruments (92%). The mean age of this group was 34 years
(SD = 14.65), with a range of 21 to 69. In addition, the majority of the group was assigned
female at birth (58.3%; f = 7), currently identify their gender as female (50%; f = 6), and
identify their gender expression as feminine (45.5%; f = 5). While documenting sex trait
variations or characteristics to identify as intersex, 91.7% (f = 11) indicated hormonal
characteristics, 50% (f = 6) genitalia, 41.7% (f = 5) internal reproductive organs, 33.3%
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(f = 4) chromosomal characteristics, and 16.7% (f = 2) gonadal characteristics. Only one
participant (8.3%) reported having a Differences of Sexual Development (DSD) diagnosis.
Regarding their sexual orientation, 25% (f = 3) identify as bisexual, 25% (f = 3) as gay or
lesbian, 16.7% (f = 2) as heterosexual, 16.7% (f = 2) as pansexual, and 16.7% (f = 2) as other
(demisexual and “pansexual bisexual and asexual”). When exploring sexual behavior, it
was found that 16.7% (f = 2) have never had a sexual experience, 83.3% (f = 10) have had
sex with men, 58.3% (f = 7) have had sex with women, and 16.7% (f = 2) have had sexual
relations with another intersex person.

Moreover, 41.7% (f = 5) reported having a partner, 91.7% (f = 11) were from an urban
area, 25% (f = 3) disclosed a functional diversity, and 66.7% (f = 8) had a religion or
spiritual affiliation. Areas of residence were also reported, with 58.3% (f = 7) living in the
metropolitan area. Moreover, 91.7% (f = 3) reported an approximate income below USD
30,000 (see Table 1).

Table 1. Demographic Characteristics of the Participants.

Variables
Total

n= 138
f (%)

Intersex

p 1No
n = 126
f (%)

Yes
n = 12
f (%)

Place of Birth 0.005 *
Urban 73 (52.9) 62 (49.2) 11 (91.7)
Rural 65 (47.1) 64 (50.8) 1 (8.3)

Sex Assigned at Birth 0.087
Male 21 (15.2) 17 (13.5) 4 (33.3)
Female 117 (84.8) 109 (86.5) 8 (66.7)

Current Gender Identity 0.002 *
Male 22 (15.9) 17 (13.5) 5 (41.7)
Female 115 (83.3) 109 (86.5) 6 (50.0)
Intersex 1 (0.7) - 1 (8.3)

Gender Expression 0.010 *
Masculine 22 (16.06) 18 (14.3) 4 (36.4)
Feminine 109 (79.56) 104 (82.5) 5 (45.5)
Transgender or Non-

Binary 6 (4.38) 4 (3.2) 2 (18.2)

Sexual Orientation <0.001 *
Heterosexual 101 (74.3) 99 (78.6) 2 (20.0)
LGB+ 35 (25.7) 27 (21.4) 8 (80.0)

Income 0.948
<USD 10,000 61 (44.2) 56 (44.4) 5 (41.7)
USD 10,000–USD 30,000 56 (40.6) 50 (39.7) 6 (50.0)
USD 30,000–USD 50,000 15 (10.9) 14 (11.1) 1 (8.3)
USD 50,000 or more 6 (4.4) 6 (4.8) 0

Functional Diversity (Impairment) 0.125
No 123 (89.1) 114 (90.5) 9 (75.0)
Yes 15 (10.9) 2 (40.0) 3 (25.0)

Religious Affiliation 0.552
No 60 (43.5) 56 (44.4) 4 (33.3)
Yes 78 (56.5) 70 (55.6) 8 (66.7)

Note: 1 p-values were obtained using Fisher Exact Test. * Statistically significant values (p < 0.05).

6.1.2. Endosex Group

For the comparative group, 126 participants completed the questionnaire. The average
age of this group was 36 years (SD = 12.59), with a range of 21 to 71. In addition, the
majority of the group was assigned female at birth (86.5.3%; f = 109) and currently identify
their gender as female (84.9%; f = 107) and their gender expression as feminine (82.5%;
f = 104). Regarding their sexual orientation, 78.6% (f = 99) identify as heterosexual, 10.3%
(f = 13) as bisexual, 7.9% (f = 10) as gay or lesbian, 2.4% (f = 1) as pansexual, and 0.8%
(f = 1) as asexual. When exploring sexual behavior, it was found that 0.8% have never had
a sexual experience, 90.5% (f = 114) have had sex with men, 21.4% (f = 27) have had sex
with women, and 0.8% have had sex with an intersex person.
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In addition, 62.7% (f = 79) reported to have at least one partner, 49.2% (f = 62) were
from an urban area, 9.5% (f = 12) disclosed a functional diversity, and 55.6.3% (f = 70) had
a religion or spiritual affiliation. Areas of residence were also reported, with 18% (f = 23)
living in the metropolitan area. Moreover, 84.1% (f = 106) reported an approximate income
below USD 30,000 (see Table 1).

6.2. Internal Consistency of the Instruments

The analyses revealed that all scales obtained adequate values of internal consistency
higher than 0.90 (WHOQOL, α = 0.91, PWBS, α = 0.94, and SWBS, α = 0.94). A series of
Fisher Exact Tests were conducted to examine the comparability of the groups (see Table 1).

6.3. Aim 1

As expected, 83.3% of the participants reported experiences of discrimination related
to their intersex identity. Experiences of violence due to their intersexuality were also
reported in all options: being harassed on the streets (50%), being sexually abused (50%),
being followed when walking (50%), being beaten (33.3%), and being robbed (33.3%).

6.4. Aim 2
6.4.1. Quality of Life

There was no significant difference in the levels of quality of life between the intersex
(Mdn = 72.5) and endosex (comparative) (Mdn = 81) groups (U(Ninter = 12, Nendo = 126) = 591.50,
z = −1.243, p = 0.0214). There were also no significant differences in the quality of life
dimensions of social relations (U(Ninter = 12, Nendo = 126) = 794.00, z = 0.288, p = 0.773);
physical health (U(Ninter = 12, Nendo = 126) = 606.00, z = −1.137, p = 0.255); psychological
health (U(Ninter = 12, Nendo = 126) = 582.50, z = −1.317, p = 0.0188); and environmental
(U(Ninter = 12, Nendo = 126) = 593.50, z = −1.230, p = 0.219) (see Table 2 and Supplementary
Figure S1a).

Table 2. Independent Samples’ Mann–Whitney Test Results Comparing Quality of Life and Psychoso-
cial Well-Being Between Intersex and Endosex Groups.

Variables

Total
n = 138
Median

(p25–p75)

Groups

p 1
Endosex
n = 126
Median

(p25–p75)

Intersex
n = 12

Median
(p25–p75)

Quality of Life 81 (69–93) 81 (69–93) 72.5 (62–91) 0.214
Physical Health 21 (18–24) 21 (18–24) 20.5 (19–24) 0.773
Psychological

Health 19 (17–22) 20 (17–22) 17.5 (16–21.5) 0.255

Social Relations 9 (7–11) 9 (7–11) 7.5 (6–9.5) 0.188
Environmental 25 (21–30) 26 (21–30) 23.5 (17.5–29) 0.219

Psychological Well-Being 126.5 (104–146) 129 (105–148) 106 (83.3–125.5) 0.034 *
Self-Acceptance 21 (14–26) 22 (15–26) 17 (11.5–21.5) 0.089
Positive Relations 18 (14–24) 18 (15–24) 14.5 (9.5–19) 0.042 *
Autonomy 26 (20–31) 27 (21–31) 21.3 (17.5–25.5) 0.045 *
Environmental

Mastery 20.5 (16–24) 21 (16–25) 15 (13–19) 0.006 *

Purpose in Life 23 (15–26) 23 (15–26) 20.5 (9–26) 0.445
Personal Growth 19 (16–23) 19 (16–23) 20.5 (15.5–22.5) 0.822

Social Well-Being 86 (70.5–96) 87 (73–98) 74 (54–89) 0.061
Social Integration 18 (14.5–21) 18 (15–21) 12 (9–17) 0.024 *
Social Acceptance 16 (12–20) 16.5 (12–20) 15 (8–18) 0.374
Social Contribution 20 (16–24) 20.5 (16–24) 15 (9–24) 0.130
Social Actualization 16 (14–20) 16.5 (14–20) 13.5 (12–15) 0.070
Social Coherence 15 (12.5–18) 15 (13–18) 15 (12–19) 0.957

Note: 1 p-values using Mann–Whitney Test. * Statistically significant values (p < 0.05).
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6.4.2. Psychological Well-Being

There was a significant difference in the levels of psychological well-being between
the intersex (Mdn = 46.13) and endosex (comparative) (Mdn = 71.73) groups (U(Ninter = 12,
Nendo = 126) = 475.50, z = −2.120, p = 0.034). There was also a significant difference in the psy-
chological well-being dimensions of positive relations (U(Ninter = 12, Nendo = 126) = 487.00,
z = −2.036, p = 0.042); autonomy (U(Ninter = 12, Nendo = 126) = 490.50, z = −2.009, p = 0.045);
and environmental mastery (U(Ninter = 12, Nendo = 126) = 394.00, z = −2.740, p = 0.006).
However, the self-acceptance (U(Ninter = 12, Nendo = 126) = 531.00, z = −1.703, p = 0.089);
purpose in life (U(Ninter = 12, Nendo = 126) = 655.00, z = −764, p = 0.445); and personal growth
(U(Ninter = 12, Nendo = 126) = 785.50, z = 0.225, p = 0.822) dimensions were not significant (see
Table 2 and Supplementary Figure S1b).

6.4.3. Social Well-Being

There was no significant difference in the scores for social well-being between the in-
tersex (Mdn = 46.05) and endosex (comparative) (Mdn = 70.28) groups (U(Ninter = 12,
Nendo = 126) = 405.50, z = −1.872, p = 0.061). Despite this result, there was a signifi-
cant difference in the social well-being dimensions of social integration (U(Ninter = 12,
Nendo = 126) = 360.50, z = −2.253, p = 0.024). However, the social contribution (U(Ninter = 12,
Nendo = 126) = 449.50, z = −1.513, p = 0.130); social actualization (U(Ninter = 12,
Nendo = 126) = 523.50, z = −0.890, p = 0.374); social acceptance (U(Ninter = 12,
Nendo = 126) = 413.50, z = −1.812, p = 0.070); and social coherence dimensions (U(Ninter = 12,
Nendo = 126) = 636.50, z = 0.054, p = 0.957) were not significant (see Table 2 and Supplemen-
tary Figure S1c).

7. Discussion

This pilot study is one of the first steps to generate preliminary data and knowledge
about self-identifying intersex individuals’ health disparities in Puerto Rico. It should
be noted that the intersex-identifying participants seemed to have participated because
they self-identify as intersex and not because they have been diagnosed with DSD. The
team had limitations recruiting the minimum number of participants, which could mean
that it is not feasible to recruit intersex-identifying persons in Puerto Rico for larger or
generalizable quantitative studies. However, the sample could be suitable for qualitative
studies. Overall, our study found that the intersex-identifying participants reported more
experiences of violence and discrimination and lower levels of quality of life, psychological
well-being, and social well-being than the comparative group of endosex participants, but
only the differences in psychological well-being were statistically significant. These results
are not consistent with various studies, where individuals with intersex traits reported a
significantly lower quality of life [21,25,27]. Therefore, it is congruent with other research
that presents a significantly reduced well-being [33]. We hypothesize that these results
could be explained, as most studies have largely explored the association between a lower
quality of life and well-being in individuals with a DSD diagnosis and/or who have
undergone genital surgeries related to intersexuality [7,8]. However, our study focused
on the psychological dimension of identity (self-identifying intersex individuals), and
information on the presence of any surgery was not collected.

Quality of life is part of an individual’s health. The intersex-identifying participants
reported a lower quality of life, including a lower quality of life in its dimensions; however,
those differences were not statistically significant. Studies that report significant differences
in quality of life among individuals with intersex traits tend to associate these with difficul-
ties in finding a partner, a lack of identification with a community group, and the feeling of
a lack of understanding [22]. Almost half of our sample reported having a partner, and the
majority also identified as a sexual minority (e.g., lesbian, gay, bisexual, and pansexual).
This characteristic may have influenced the results.

In addition, the literature supports the notion that, although participants usually
report good physical health, they experience more general health problems [13]. On
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the contrary, individuals with intersex traits in other studies have exhibited diminished
sexual responsiveness and pleasure due to surgical procedures and may have discomfort
associated with repeated surgical procedures and humiliation by physicians [34]. This is
why it is important to explore these surgical procedures and the barriers that they create.

Regarding psychological well-being, significant differences were found, including in
the dimensions of positive relations, autonomy, and environmental mastery. Bohet et al. [12]
showed that individuals with intersex traits report worse mental health levels than endosex
individuals. Research has also documented that individuals with intersex traits report low
self-esteem [20] and anxiety due to their physical appearance [16]. Since the environmental
dimension measures an individual’s ability to manage their life and surroundings [35],
individuals with intersex traits could feel a lack of control in life by living in a binary
society and a culture that makes decisions on other people’s bodies, sometimes without
consent. The dimension of autonomy can also be explained by the previous reason, as
intersex individuals can lose their feeling of independence.

Moreover, social well-being showed no significant differences. As we discussed earlier,
our sample was mostly composed of people with a partner. In addition, the participants self-
identified as intersex; therefore, assuming and living this identity could provide benefits in
terms of acceptance, contribution, and social coherence, increasing their social well-being.
Previous research, including Schönbucher et al. [21], found that individuals with intersex
traits may have difficulties finding a partner and are considered more insecure in social and
sexual situations. Likewise, Ediati et al. [15] found that women with intersex traits tend to
isolate themselves socially. This could explain why our sample reported significantly lower
levels of social integration.

7.1. Strengths and Limitations

Our pilot study has strengths and limitations that deserve to be acknowledged. Some
of the strengths are as follows: the intersex-identifying group was diverse in terms of
sex and gender identity, the study had a comparative group of endosex individuals that
allowed us to better describe the variables, and the internal consistency of the instruments
was adequate. However, the limitations are as follows: it was a small non-probabilistic
sample due to the difficulty of recruiting intersex-identifying individuals in Puerto Rico.
Recruiting intersex-identifying individuals for the study was extremely challenging. We
believe that there is a wide-ranging lack of knowledge and misinformation about the term
in the general population. Thus, the results do not represent the population of people
in Puerto Rico with intersex traits or those who identify as intersex in the absence of
evidence of DSD. Only one participant reported a DSD diagnosis; therefore, comparisons
between the participants with and without the diagnosis were not possible. In addition,
minors under 21 years of age were not included, and those who identify as male, with a
masculine identity, and as a sexual minority (LGB+) were significantly underrepresented in
the endosex group when compared with the intersex group.

7.2. Future Directions

For futures studies, we recommend expanding the sample using community outreach
and exploring physical and mental health disparities and the social determinants of health
impacting the health, quality of life, and well-being of intersex-identifying individuals and
individuals with intersex traits, as well as individuals with DSD diagnoses for comparison.
Researching surgeries related to intersexuality, barriers to health care, and perceived stigma
are also recommended. Qualitative in-person interview methods are also encouraged to
better understand what is categorically impacting their quality of life, well-being, and
physical and mental health from their own perspective. Longitudinal studies could also be
useful to measure outcome changes over time. Studies using medical record searches for
DSD diagnoses in databases are also encouraged. It is essential to continue researching this
vulnerable population, specifically the protective factors of their overall health.



Int. J. Environ. Res. Public Health 2023, 20, 2899 9 of 10

7.3. Conclusions

This is the first study in Puerto Rico and one of the first in Latin America that mea-
sures quality of life and well-being among intersex-identifying adult individuals. Due
to the nature of an experimental study, we cannot make conclusions or generalizations
about the results, but we understand that the findings of this study enrich preliminary
awareness/knowledge of health disparities among intersex-identifying individuals on the
island. Our findings also suggest the need for more research, especially in other Hispanic
countries and Hispanic individuals living in the continental United States of America. The
findings also imply the need for local and global interventions to reduce physical and
mental health disparities and to improve health, quality of life, and well-being among
intersex individuals.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/ijerph20042899/s1, Figure S1: Box Plots and Whiskers for Quality-of-Life (a),
Psychological Well-Being (b) and Social Well-Being (c).

Author Contributions: Conceptualization, C.E.; Writing—original draft, D.I.O.-R., Y.I.M.-P., L.R.-V.,
C.J.-R. and E.M.-T.; Writing—review & editing, V.F.-A. All authors have read and agreed to the
published version of the manuscript.

Funding: The project described was supported by the Ponce Research Institute (PRI) and the Research
Centers in Minority Institutions (RCMI) under the Award Number U54MD007579 from the National
Institute on Minority Health and Health Disparities (NIMHD). The content is solely the responsibility
of the authors and does not necessarily represent the official views of the National Institutes of Health.

Institutional Review Board Statement: Institutional Review Board approval (1903007095) at Ponce
Health Sciences University, approval date 28 March 2019.

Informed Consent Statement: Online informed consent was available before accessing the study.

Data Availability Statement: Please contact PI: cesteban@psm.edu.

Acknowledgments: We wish to extend special thanks to Leslie Oquendo for the recruitment of
participants. Moreover, special thanks to the Biostatistics, Epidemiology, and Research Design Core
of The Hispanic Alliance for Clinical and Translational Research (ALLIANCE) (Award Number
U54GM133807) for its support in the statistical analyses (https://alliance.rcm.upr.edu/, accessed on
1 December 2022).

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

References
1. American Psychological Association. Answers to Your Questions about Individuals with Intersex Conditions. 2006. Available

online: http://www.apa.org/topics/sexuality/intersex.pdf (accessed on 1 December 2022).
2. InterAct. Intersex 101: Everything You Need to Know. 2018. Available online: https://dhf.2b0.myftpupload.com/wp-content/

uploads/2018/07/4intersex-101.pdf (accessed on 1 December 2022).
3. Free & Equal, United Nations for LGBT Equality. Fact Sheet: Intersex. 2017. Available online: https://www.unfe.org/wp-

content/uploads/2017/05/UNFE-Intersex.pdf (accessed on 30 January 2023).
4. Bauer, M.; Truffer, D.; Crocetti, D. Intersex human rights. Int. J. Hum. Rights 2020, 24, 724–749. [CrossRef]
5. Behrens, K.G. A principled ethical approach to intersex pediatric surgeries. BMC Med. Ethics 2020, 21, 108. [CrossRef] [PubMed]
6. Carpenter, M. The “normalization” of intersex bodies and “othering” of intersex identities in Australia. J. Bioethical Inq. 2018,

15, 487–495. [CrossRef] [PubMed]
7. Fraser, S. Constructing the female body: Using female genital mutilation law to address genital-normalizing surgery on intersex

children in the United States. Int. J. Hum. Rights Healthc. 2016, 9, 62–72. [CrossRef]
8. Nokoff, N.J.; Palmer, B.; Mullins, A.J.; Aston, C.E.; Austin, P.; Baskin, L.; Bernabé, K.; Chan, Y.-M.; Cheng, E.Y.; Diamond, D.A.; et al.

Prospective assessment of cosmesis before and after genital surgery. J. Pediatr. Urol. 2017, 13, 28.e1–28.e6. [CrossRef]
9. Jorge, J.C.; Valerio-Pérez, L.; Esteban, C.; Rivera-Lassen, A.I. Intersex care in the United States and international standards of

human rights. Glob. Public Health 2021, 16, 679–691. [CrossRef]
10. Ainsworth, C. Sex redefined. Nature 2015, 518, 288–291. [CrossRef]
11. World Health Organization. Mental Health: Strengthening Our Response. 2018. Available online: https://www.who.int/news-

room/fact-sheets/detail/mental-health-strengthening-our-response (accessed on 1 December 2022).

https://www.mdpi.com/article/10.3390/ijerph20042899/s1
https://www.mdpi.com/article/10.3390/ijerph20042899/s1
https://alliance.rcm.upr.edu/
http://www.apa.org/topics/sexuality/intersex.pdf
https://dhf.2b0.myftpupload.com/wp-content/uploads/2018/07/4intersex-101.pdf
https://dhf.2b0.myftpupload.com/wp-content/uploads/2018/07/4intersex-101.pdf
https://www.unfe.org/wp-content/uploads/2017/05/UNFE-Intersex.pdf
https://www.unfe.org/wp-content/uploads/2017/05/UNFE-Intersex.pdf
http://doi.org/10.1080/13642987.2019.1671354
http://doi.org/10.1186/s12910-020-00550-x
http://www.ncbi.nlm.nih.gov/pubmed/33121480
http://doi.org/10.1007/s11673-018-9855-8
http://www.ncbi.nlm.nih.gov/pubmed/29736897
http://doi.org/10.1108/IJHRH-05-2015-0014
http://doi.org/10.1016/j.jpurol.2016.08.017
http://doi.org/10.1080/17441692.2019.1706759
http://doi.org/10.1038/518288a
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response


Int. J. Environ. Res. Public Health 2023, 20, 2899 10 of 10

12. Bohet, M.; Besson, R.; Jardri, R.; Manouvrier, S.; Catteau-Jonard, S.; Cartigny, M.; Aubry, E.; Leroy, C.; Frochisse, C.; Medjkane, F.
Mental health status of individuals with sexual development disorders: A review. J. Pediatr. Urol. 2019, 15, 356–366. [CrossRef]

13. Rosenwohl-Mack, A.; Tamar-Mattis, S.; Baratz, A.B.; Dalke, K.B.; Ittelson, A.; Zieselman, K.; Flatt, J.D. A national study on the
physical and mental health of intersex adults in the U.S. PLoS ONE 2020, 15, e0240088. [CrossRef]

14. D’Alberton, F.; Assante, M.T.; Foresti, M.; Balsamo, A.; Bertelloni, S.; Dati, E.; Nardi, L.; Bacchi, M.L.; Mazzanti, L. Quality of life
and psychological adjustment of women living with 46,XY Differences of Sex Development. J. Sex. Med. 2015, 12, 1440–1449.
[CrossRef]

15. Ediati, A.; Faradz, S.; Juniarto, A.Z.; Van Der Ende, J.; Drop, S.; Dessens, A.B. Emotional and behavioral problems in late-identified
Indonesian patients with Disorders of Sex Development. J. Psychosom. Res. 2015, 79, 76–84. [CrossRef] [PubMed]

16. van Rijn, S.; Stockmann, L.; Borghgraef, M.; Bruining, H.; van Ravenswaaij-Arts, C.; Govaerts, L.; Hansson, L.; Swaab, H. The
social behavioral phenotype in boys and girls with an extra x chromosome (Klinefelter Syndrome and Trisomy X): A comparison
with Autism Spectrum Disorder. J. Autism Dev. Disord. 2014, 44, 310–320. [CrossRef]

17. Engberg, H.; Strandqvist, A.; Nordenström, A.; Butwicka, A.; Nordenskjöld, A.; Hirschberg, A.L.; Frisén, L. Increased psychiatric
morbidity in women with Complete Androgen Insensitivity Syndrome or Complete Gonadal Dysgenesis. J. Psychosom. Res. 2017,
101, 122–127. [CrossRef]

18. Green, T.; Fierro, K.C.; Raman, M.M.; Foland-Ross, L.; Hong, D.S.; Reiss, A.L. Sex differences in amygdala shape: Insights from
Turner Syndrome. Hum. Brain Mapp. 2016, 37, 1593–1601. [CrossRef] [PubMed]

19. Lenroot, R.K.; Blumenthal, J.D.; Wallace, G.L.; Clasen, L.S.; Lee, N.R.; Giedd, J.N. A case-control study of brain structure and
behavioral characteristics in 47,XXX Syndrome. Genes Brain Behav. 2014, 13, 841–849. [CrossRef] [PubMed]

20. Close, S.; Fennoy, I.; Smaldone, A.; Reame, N. Phenotype and adverse quality of life in boys with Klinefelter Syndrome. J. Pediatr.
2015, 167, 650–657. [CrossRef]

21. Schönbucher, V.; Schweizer, K.; Rustige, L.; Schützmann, K.; Brunner, F.; Richter-Appelt, H. Sexual quality of life of individuals
with 46,XY Disorders of Sex Development. J. Sex. Med. 2012, 9, 3154–3170. [CrossRef]

22. Schweizer, K.; Brunner, F.; Schützmann, K.; Schönbucher, V.; Richter-Appelt, H. Gender identity and coping in female 46, XY
adults with Androgen Biosynthesis Deficiency (intersexuality/DSD). J. Couns. Psychol. 2009, 56, 189–201. [CrossRef]

23. Diamond, M.; Beh, H.G. Changes in the management of children with intersex conditions. Natl. Clin. Pract. Endocrinol. Metab.
2008, 4, 4–5. [CrossRef]

24. Falhammar, H.; Claahsen-van der Grinten, H.; Reisch, N.; Slowikowska-Hilczer, J.; Nordenström, A.; Roehle, R.; Bouvattier, C.;
Kreukels, B.; Köhler, B.; DSD-LIFE Group. Health status in 1040 adults with Disorders of Sex Development (DSD): A European
multicenter study. Endocr. Connect. 2018, 7, 466–478. [CrossRef]

25. Lucas-Carrasco, R. The WHO quality of life (WHOQOL) questionnaire: Spanish development and validation studies. Qual. Life
Res. 2012, 21, 161–165. [CrossRef]

26. Mbada, C.E.; Onayemi, O.; Ogunmoyole, Y.; Johnson, O.E.; Akosile, C.O. Health-related quality of life and physical functioning
in people living with HIV/AIDS: A case-control design. Health Qual. Life Outcomes 2013, 11, 106. [CrossRef]

27. Gilban, D.L.S.; Alves Junior, P.A.G.; Beserra, I.C.R. Health related quality of life of children and adolescents with congenital
adrenal hyperplasia in Brazil. Health Qual. Life Outcomes 2014, 12, 107. [CrossRef] [PubMed]

28. Díaz, D.; Rodríguez-Carvajal, R.; Blanco, A.; Moreno-Jiménez, B.; Gallardo, I.; Valle, C.; van Dierendonk, D. Adaptación española
de las escalas de bienestar psicológico de Ryff [Spanish adaptation of the Ryff Psychological Well-Being Scales]. Psicothema 2006,
18, 572–577.

29. Blanco, A.; Díaz, D. El bienestar social: Su concepto y medición [The social well-being: Its concept and measurement]. Psicothema
2005, 17, 582–589.

30. Esteban, C.; Toro-Alfonso, J. Is it a boy or a girl? Intersexual?: Introduction, problematization and recommendations for
psychology. Eureka J. 2016, 13, 108–122.

31. Esteban, C.; Ortiz-Rodz, D.I.; Muñiz-Pérez, Y.I.; Ramírez-Vega, L. Una vida interyacente: Una exploración a la calidad de vida y
salud psicofísica de las personas intersexuales [An interjacent life: An exploration of the quality of life and psychophysical health
of intersex people]. Behav. Sci. J. 2018, 33, 19–50.

32. Thorn, E.D. Drop the knife! Instituting policies of nonsurgical intervention for intersex infants. Fam. Court Rev. 2014, 52, 610–621.
[CrossRef]

33. Jones, T. The needs of students with intersex variations. Sex Educ. 2016, 16, 602–618. [CrossRef]
34. Frader, J.; Alderson, P.; Asch, A.; Aspinall, C.; Davis, D.; Dreger, A.; Edwards, J.; Feder, E.K.; Frank, A.; Hedley, L.A.; et al. Health

Care Professionals and Intersex Conditions. Arch. Pediatr. Adolesc. Med. 2004, 158, 426–428. [CrossRef]
35. Springer, K.W.; Hauser, R.M. An assessment of the construct validity of Ryff’s Scales of Psychological Well-Being: Method, mode,

and measurement effects. Soc. Sci. Res. 2006, 35, 1080–1102. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/j.jpurol.2019.04.010
http://doi.org/10.1371/journal.pone.0240088
http://doi.org/10.1111/jsm.12884
http://doi.org/10.1016/j.jpsychores.2014.12.007
http://www.ncbi.nlm.nih.gov/pubmed/25563666
http://doi.org/10.1007/s10803-013-1860-5
http://doi.org/10.1016/j.jpsychores.2017.08.009
http://doi.org/10.1002/hbm.23122
http://www.ncbi.nlm.nih.gov/pubmed/26819071
http://doi.org/10.1111/gbb.12180
http://www.ncbi.nlm.nih.gov/pubmed/25287572
http://doi.org/10.1016/j.jpeds.2015.06.037
http://doi.org/10.1111/j.1743-6109.2009.01639.x
http://doi.org/10.1037/a0013575
http://doi.org/10.1038/ncpendmet0694
http://doi.org/10.1530/EC-18-0031
http://doi.org/10.1007/s11136-011-9926-3
http://doi.org/10.1186/1477-7525-11-106
http://doi.org/10.1186/s12955-014-0107-2
http://www.ncbi.nlm.nih.gov/pubmed/25115634
http://doi.org/10.1111/fcre.12110
http://doi.org/10.1080/14681811.2016.1149808
http://doi.org/10.1001/archpedi.158.5.426
http://doi.org/10.1016/j.ssresearch.2005.07.004

	Introduction 
	Methods 
	Instruments 
	Demographic Data Questionnaire 
	World Health Organization Quality of Life Brief Questionnaire (WHOQOL) 
	Psychological Well-Being Scale (PWBS) 
	The Social Well-Being Scale (SWBS) 

	Recruitment and Procedure 
	Statistical Analyses 
	Results 
	Participants 
	Intersex Group 
	Endosex Group 

	Internal Consistency of the Instruments 
	Aim 1 
	Aim 2 
	Quality of Life 
	Psychological Well-Being 
	Social Well-Being 


	Discussion 
	Strengths and Limitations 
	Future Directions 
	Conclusions 

	References

