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Abstract

The University of Sdo Paulo Twin Panel (Painel USP de Gémeos), based at the Institute of Psychology of the University of Sdo Paulo, started
formally in 2017. Our registry is new, but in only two years of formal existence, it comprises a volunteer sample of 4826 registered individuals
(98% twins and 2% higher-order multiples), recruited at the University of Sdo Paulo and by social media campaigns. Our main aim is to
conduct and promote research with twins on psychological processes and behavior. The University of Sdo Paulo is the largest higher education
and research institution in South America, and the Painel USP de Gémeos has great potential for fostering research on twin-related issues from

a psychological perspective in Brazil and South America.
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The University of Sao Paulo (USP) Twin Panel (Painel USP de
Gémeos) was formally founded in 2017 at the Institute of
Psychology of the USP by a faculty team under the leadership of
Professor Emma Otta. It brings together twins interested in partici-
pating in research on basic psychological processes and behavior,
and who are also interested in accessing services provided by the
university. The main areas of research include subjective well-being
and personality, the twin relationship as an attachment bond,
cooperation and competition, and the development and cross-cultural
adaptation of psychological questionnaires. In spite of being a new
registry, in only two years of formal existence, it now comprises a
database of 4826 participants. The Painel USP de Gémeos is regis-
tered at the USP Innovation Agency (AUSPIN) and at the Brazilian
National Institute of Industrial Property (INPI-BR; Process
913418420). Figure 1 shows our logo. Considering that the USP
is the largest higher education and research institution in South
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America, the Painel USP de Gémeos has great potential for fostering
research on twin-related issues from a psychological perspective in
Brazil and South America.

Our research network brings together faculty and students from
different Brazilian regions: Southeast (the USP), North (the Federal
University of Para [UFPA]), Center West (the University of Brasilia
[UnB]), and Northeast (The Catholic University of Salvador
[UCSAL]). Our research network also includes colleagues from
Uruguay (Universidad de la Republica [Udelar]) and the United
States (Twin Studies Center at California State University,
Fullerton [CSUF]). This research is part of the Center for Applied
Research on Well-Being and Human Behavior, jointly sponsored
by Sao Paulo Research Foundation, FAPESP, a public agency for
research support, and Natura, a Brazilian private cosmetics company.
We also receive funding from the Brazilian National Council
for Scientific and Technological Development (CNPq), the
Coordination for the Improvement of Higher Education Personnel
(CAPES) and USP’s Unified Scholarship Program (PUB USP).

Challenge Facing the Painel USP de Gémeos: To Encourage
Twin Research From a Psychological Perspective in Brazil

Brazil has not given enough priority to twin research from a
psychological perspective. The most comprehensive meta-analysis,
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based on 50 years of research with twins, was published in 2015
(Polderman et al., 2015). From 2748 publications, only five studies
were conducted by Brazilian researchers in comparison with the
United States (947), United Kingdom (377) and Australia (259).
These few Brazilian studies were from the areas of genetics
(Jacques et al,, 1977, Rapaport et al., 1991), medicine (Custodio
et al,, 2007), and physical education (Machado et al., 2010; Reis
et al.,, 2007). No Brazilian psychological research was included
in the meta-analysis, which is remarkable, especially considering
that among the most studied issues (according to the meta-analy-
sis) were topics related to behavioral problems, cognition, and
social interaction. We expect that Painel USP de Gémeos will
encourage high-quality twin studies on psychological processes
and behavior in Brazil and throughout Latin America.

Recruitment

E-mails are sent by the Information Technology Superintendency
at the beginning of the academic year to all faculty members,
administrative staff and students of the Universidade de Sio
Paulo inviting twins to become members of the Painel USP de
Gémeos and to participate in research studies. We created a
website (https://www.paineluspdegemeos.com.br/) to explain to
the public the importance of knowledge generated from studies
of twins, disseminate research knowledge and to promote the regis-
ter. Brazilian twins are invited to participate in our research pro-
gram. The internet website domain was registered. We also use
social media to promote communication and connection with
and among twins. Our Facebook community has 2270 members
(https://www.facebook.com/PainelUSPdeGemeos/). On Instagram
(https://www.instagram.com/paineluspgemeos/) we have 1509
followers.

Annual Twin Festivals have been organized by the Painel USP
de Gémeos since 2016. We are now organizing the 4° Encontro de
Gémeos na USP [4th Twins’ Meeting at USP] with the objective of
offering recreational and cultural activities for twins and their fam-
ilies at the Sports Practice Center of the USP (Centro de Praticas
Esportivas— CEPEUSP). The festivals have attracted interest from
the media with interviews and articles in newspapers and coverage
on TV, radio and internet, and the Painel USP de Gémeos is
becoming popular. We have been contacted by twins and multiple
birth clubs (e.g., Confraria das Maes de Gémeos, MeTwo).

The Painel USP de Gémeos registration form can be completed
online at https://www.paineluspdegemeos.com.br/voce-e-gemeo-
cadastre-se in just a few minutes and is mobile-friendly. There
are different forms for adult twins (>18 years), adult higher-order
multiples (>18 years), parents/guardians of twins and parents/
guardians of higher-order multiples. Each form consists of basic
questions such as first and last name, twin’s name, mother’s name,
age, sex, place of residence, contact (e-mail, mobile number, and
preferred method of contact) and self-perceived zygosity. To fill
out the registration form does not necessarily mean obligation
to participate in research projects of the Painel USP de Gémeos,
but it does mean agreement to receive invitations to participate.

Ethical Commitment

The Painel USP de Gémeos takes precautions to ensure the rights
of the enrolled twins. We use an online tool integrated with our
website for twins’ registration. Information is sent encrypted across
the internet and is stored in a worksheet that can only be accessed
through an account login.
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Fig. 1. Logo of the Painel USP de Gémeos.

Our research projects are evaluated by ethics evaluation com-
mittees that follow the Brazilian ethical guidelines for research
involving humans defined by the National Health Council (see
Jacome et al., 2017) and that are in line with international ethical
guidelines (see Sandu & Frunza, 2019).

We do not provide personal information of the registered indi-
viduals to third parties. Access to the data is restricted, and the data
are anonymized for statistical analyses. The Painel USP de Gémeos
has a steering committee that examines requests from researchers
interested in conducting collaborative research or inviting twins to
participate in their studies.

We are also participating in discussions of Best Practices in
Scientific Data Management. The Provost Office of Research of
the USP and the Sao Paulo Research Foundation (FAPESP) are fos-
tering information exchange and debates on challenges and oppor-
tunities in the management of research data, aiming to promote
sound data management policies.

Current Status of Painel USP de Gémeos

The Painel USP de Gémeos has 4826 individuals currently regis-
tered (98% twins and 2% higher-order multiples). Figure 2 shows
their distribution by the geopolitical macroregions into which
Brazil is divided. It is noteworthy that all the macroregions of
the country were represented in the Painel USP de Gémeos,
although with a stronger presence in the Southeast region, due
to the base of the registry in the state of Sao Paulo. It is also notable
that 59 participants were Brazilians living abroad.

Table 1 shows the sex distribution of the participants (self-reg-
istered or registered by their parents) according to zygosity (self-
perception or parent-reported zygosity). Among the twins enrolled
by their parents, the distribution with respect to sex is balanced,
whereas adult females are overrepresented. This means that from
their late teens onward, females are more interested in participat-
ing in research projects on psychological issues related to twinship.
Furthermore, among self-registered participants, there is a slight
predominance of MZ over DZ twins, whereas among participants
registered by their parents, there is a clear predominance of DZ
over MZ twins. This finding contrasts with that of Lykken et al.
(1978), who reported an excess of MZ female twins in volunteer
twin samples. It is possible that parents misclassified MZ twins
as DZ. Since self-registered participants are adults and those
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Europe n= 22
North American=21

BR Northeast n=220

BR North n=75 BR West n =179

BR South n=725
BR Southeast n=3568

Latin America n=15

registered by parents are children, an alternative explanation could
be the increase in DZ twins produced in the last decades due
to ART.

The age distribution of the participants is shown in Table 2. A
negative association of enrollment with age is notable. Among chil-
dren, the highest percentage of enrollments was found in the youn-
ger age range (47.3% at 0-5 years), with a marked decrease
thereafter (to 6.7% at 12-17 years). Among adults, the youngest
age range of 18-30 years had more registrations (18.2%) than
the older ones. The peak of registrations at 18-30 years may reflect
the huge number of students at the university in which the Painel
USP de Gémeos is based, while the predominance of young chil-
dren in our register may reflect the parents’ needs and curiosity
about the psychological and behavioral development of their twins.

Summary of Research

Table 3 presents an overview of the main research projects of
Painel USP de Gémeos, the current status and future directions.
They will be briefly described below, with a focus on the key
findings.

Population Studies on Twinning Rates

Having noted the lack of basic data on twinning rates in Brazil (e.g.,
Smits & Monden, 2011), before beginning studies in our main
research focus, we conducted the first population studies investi-
gating twinning rates: (1) this was based in the city of Sio
Paulo, the most populous city of the country for the years 2003
and 2014, using data from the Brazilian Health Department data-
base (Otta et al., 2016); (2) we also used data from all the Brazilian
states for the years 2002 and 2013 (Varella et al., 2017a, 2019).
Brazil is a huge (with an area of 8,510,820,623 km?) and populous
country (estimated population of 210,867,954 in 2019), and is cul-
turally, ethnically and economically diverse, with much to offer for
psychological twin research.

Considering the whole city of Sao Paulo (Otta et al., 2016), the
overall average rates of twin and multiple births per 1000 mater-
nities (%) were 11.96 (7.15 DZ and 4.42 MZ) and 0.36, respectively.
Over the whole time period considered, we found that the twin
birth rate increased 30.8% from 2003 (10.19%) to 2014
(13.33%). Considering the whole country of Brazil (Varella
et al.,, 2017a), the overall average rates of twins and multiple births
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Fig. 2. Distribution of the participants of Painel
USP de Gémeos according to the five geopoliti-
cal macroregions of Brazil (BR). Participants
living abroad are included. (Map licenced by
Creative Commons. https://upload.wikimedia.
org/wikipedia/commons/9/9c/Location_Brazil.
svg.)

were 9.39% and 0.23%, respectively. Over the whole time period
analyzed, we found that the twin birth rate increased 14.54% from
2002 (8.80%) to 2013 (10.08%). Analyzing the data according to
the Brazilian regions, we found the highest twinning rates in the
Southeast (10.34%) and in the South (10.06%) and the lowest rates
in the North (7.32%), with intermediate values in the Central-West
(9.05%) and in the Northeast (8.68%o). Among the factors that
could explain this regional discrepancy are higher maternal age
and greater use of assisted reproduction technologies (ART) in
the more developed regions (Southeast and South). The ethnic
composition could also play a role in explaining the regional dis-
crepancy found. It is known that Asiatic populations have the low-
est twinning rates compared to other ethnicities, and Brazilian
native Americans are closely related to Asiatic populations. In
the North of Brazil, there is the highest proportion of indigenous
intermixed individuals within the population (Varella et al., 2019).

We took part in another population study in which the birth
rate of Uruguay was investigated for the first time, over the years
1999-2015, from Uruguay’s Ministry of Public Health database, in
partnership with Painel USP de Gémeos (Gémez et al., 2019). We
expect that other countries in Latin America will feel encouraged to
conduct similar population studies, since these data are still lack-
ing. In Latin America; only Brazil (Ferreira et al., 2016, Varella
et al., 2017b), Cuba (Marcheco-Teruel et al., 2013) and Chile
(Ivanovic et al., 2006) have twin registries.

Zygosity Determination

Considering the need of a brief valid zygosity assessment question-
naire that could be widely and uniformly used by interested
researchers, we took the initiative to validate in Brazil an instru-
ment of four questions (Christiansen et al., 2003) about physical
similarity between twins (for ‘so alike as two peas in a pod’, the
corresponding Brazilian saying is ‘cara de um, focinho do outro’)
and difficulties in telling them apart (see Appendix). This ques-
tionnaire has been used for more than half a century by the
Danish Twin Registry.

Zygosity can be misdiagnosed from examination of placentae
and fetal membranes (chorions and amnions) at the time of deliv-
ery, and this misdiagnosis may be communicated to parents.
Approximately one third of MZ dyads have separate placentae
and fetal membranes, as do most DZ dyads (Segal, 2017). Self-
perception was compared with classification based on the zygosity
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Table 1. Sex distribution of self-registered adult twins and of twins registered by their parents according to reported zygosity

MZ n 472 161 0 633 565 533 0 1098 1731
% 74.6 254 0.0 100 515 48.5 0.0 100
Dz n 230 148 180 558 637 611 798 2046 2604
% 41.2 26.5 323 100 311 29.9 39.0 100
Multiples n 3 0 5 8 6 0 12 18 26
% 37.5 0.0 62.5 100 333 0.0 66.7 100
Unknown n 51 19 0 70 111 129 0 240 310
% 72.9 27.1 0.0 100 46.3 53.8 0.0 100
Total N 756 328 185 1269 1319 1273 810 3402 4671%*
% 59.6 25.8 14.6 100 38.8 374 238 100
Note: MZ = monozygotic, DZ = dizygotic, UZ = unknown zygosity.
*Considering missing data for reported zygosity, the analysis was conducted with N =4671.
Table 2. Age distribution of twins and multiple participants of painel USP de Gémeos
0-5 n 656 1325 86 15 2082
% 40.0 52.7 38.7 57.7 47.3
6-11 n 262 451 52 3 768
% 16.0 17.9 234 11.5 17.4
12-17 n 102 179 16 0 297
% 6.2 7.1 72 0.0 6.7
18-30 n 361 395 37 7 800
% 22.0 15.7 16.7 26.9 18.2
31-40 n 150 94 17 1 262
% 9.1 3.7 77 3.8 6.0
41-50 n 55 32 8 0 95
% 34 13 3.6 0.0 2.2
51-60 n 37 30 4 0 71
% 23 1.2 1.8 0.0 1.6
>61 n 18 8 2 0 28
% 11 0.3 0.9 0.0 0.6
e n 1641 2514 22 2 4403+
% 100 100 100 100 100

Note: MZ = monozygotic, DZ = dizygotic, UZ = unknown zygosity.
*Considering missing data for age, the analysis was conducted with N = 4403.

determination questionnaire. Of 52 twins self-perceived as MZ,
94% were classified as MZ by the questionnaire. Of 28 dyads
self-perceived as DZ, 64% were classified as MZ by the question-
naire, and 36% were classified as DZ.

Overall, there are currently 90 twin pairs, 22 males and 68
females, with ages ranging from 12 to 65 years, who have had
DNA analyzed by the team of Professor Cintia Fridman Rave at
the USP Medical School (FMUSP). Genomic DNA was extracted
from 5 ml of peripheral blood samples following a standard
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salting-out procedure (Miller et al., 1998). DNA samples were
quantified using Nanodrop 2000 (Thermo Fisher Scientific) and
stored at —20 °C. The PowerPlex® Fusion System (Promega) kit
was used to analyze 22 autosomic STR loci (D3S1358, D1S1656,
D2S8441, D10S1248, D13S317, D16S539, DI18S51, D2S1338,
CSF1PO, THO1, vWA, D21S11, D78820, D5S818, TPOX, D8S1179,
D12S391, D19S433, D2251045, FGA, Penta E and Penta D) plus
amelogenin and DYS391, according to manufacturer’s instruc-
tions, in order to genotype the individual profile. Typing was
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Table 3. Overview of research projects of Painel USP de Gémeos: current status and future directions

Research project N twins Current status of the project
Population studies on twinning rates
Séo Paulo 24,589 Otta et al. (2016) Varella et al. (2019)
Brazil 329,006 Varella et al. (2017a, 2019)
Uruguay (in partnership) 18,297 Goémez et al. (2019)
Zygosity determination
Self-perception versus questionnaire classification 104 Ongoing
Questionnaire classification versus DNA (in partnership) 90 Ongoing
Anthropometric measures
Height, weight, BMI 87 Ongoing
Waist-to-hip ratio (WHR), shoulder-to-hip (SHR) 87 Ongoing
Handgrip strength (HGS) 87 Ongoing
2D:4D digit ratio 87 Ongoing
Nonverbal behavior
Facial expressions 87 Ongoing
Voice recordings 87 Ongoing
Gaze patterns 87 Ongoing
Psychological assessment tools
Twin relationships in adulthood 233 48 Manuscript in preparation, de Costa (2018)
Klein Sexual Orientation Grid 50 Brandao (2017)
Twin relationships in childhood 1266 Manuscript in preparation
Well-being and personality 822 Data analysis
The Psychological Care Branch of Painel USP de Gémeos
Twinship psychological difficulties 18 Ongoing

New perspectives

Behavioral research in children: cooperation and competition; emotional regulation

carried out using ABI 3130 Genetic Analyser (Applied Biosystems)
and the analysis was performed using GeneMapper ID Software
v4.0 (Applied Biosystems). The zygosity determination was done
to investigate the match between the genetic profile of each pair,
since MZ twins have exactly the same genetic profile for the
STR markers tested, while for DZ twins we can observe the variable
number of shared alleles, as for non-twin siblings. The genetic
analysis of the 90 twin pairs showed that 83% were MZ twins
and 17% were DZ. The tetrachoric correlation with the question-
naire zygosity classification was .98 (p =.001). Comparable high
agreement between the DNA test and zygosity determination by
Christiansen et al. (2003) questionnaire has been found at the
Danish Twin Registry.

Anthropometric Measures

Anthropometric measures are regularly taken at our laboratory.
Height and weight are registered and the body mass index
(BMI) is calculated. Waist and hip circumference, shoulder
breadth and hip breadth are also measured using the methodology
of Hughes and Gallup (2003). The waist-to-hip ratio is calculated
by dividing the circumference of the waist by that of the hip.
Shoulder-to-hip ratio (SHR) is calculated by dividing the shoulder
breadth to hip breadth. HGS, a measure of the muscle strength of
an individual, is measured using a digital dynamometer. Finger
lengths are measured from scans (see Manning, 2002; Nanda &
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Samanta, 2017). The 2D:4D ratio is used as a proxy measure of pre-
natal testosterone exposure. Anthropometric measures were taken
from 87 twin pairs. HGS and finger-length measures were taken
from both the right and left hands.

Nonverbal Behavior

Given our interest in unique twin nonverbal behavior signatures,
we compared the facial expressions and voices of MZ and DZ twin
pairs. Facial expressions were elicited by emotion-inducing films.
Twins were simultaneously shown three short (on average 1 min)
happiness-, disgust- and sadness-inducing films without seeing
each other’s reactions. The twins’ facial responses were videotaped
with a camera placed in front of them. We have videotapes of 87
adult twin pairs that are being analyzed by the software FaceReader
(Danner et al., 2014; Lewinski et al., 2014). Data are still being col-
lected. These analyses are being conducted at the Social and
Cognitive Neuroscience Lab at Universidade Presbiteriana
Mackenzie under the supervision of Professor Paulo Boggio.
Individual voice samples of the twins — all native speakers of
Brazilian Portuguese — were recorded with no background noise
in the laboratory with the help of a high-quality microphone. Voice
recordings were made as each individual said a standard phrase:
My name is ...°, read the lyrics of the well-known song
‘Happy Birthday to You’, and when he/she sang it. These data
are being analyzed with the software Praat (version 6.0.50 by
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Boersma & Weenink, 2019) with reference to the following param-
eters: formant frequencies F1(HZ), F2(HZ), F3(HZ), F4(HZ),
Mean Pitch, Jitter, Shimmer, and Duration. A partnership was
established with Professor Patricia Monticelli Almada and these
analyses are being conducted at Faculdade de Filosofia, Ciéncias
e Letras da USP Ribeirdo Preto under her supervision.

Furthermore, we are studying gaze patterns in twins using eye
tracking. Our main interest is to investigate the existence of ‘gaze
fingerprints’ for the visual exploration of faces (neutral and with
emotional expressions) comparable to that found by Kennedy et al.
(2017) for the visual exploration of complex scenes. Specifically, we
hypothesized that MZ twins would present greater similarity in
gaze pattern to the regions of the face, and that this effect would
vary between different facial expressions.

Twin Relationships in Adulthood

With the intention of encouraging the study of twin relationships
by Brazilian psychologists and researchers from related areas, we
searched for available instruments and translated them from
English to Portuguese. We decided on the Attachment Features
and Functions (AFF) questionnaire developed by Tancredy and
Fraley (2006). Attachment theory, originally focused on under-
standing the nature of the infant-caregiver relationship, has been
extended to adult relations and should offer a useful theoretical
framework for understanding the nature of the relationships
between adult twins. We planned a study to compare the associa-
tion of twins and nontwins with their siblings and both parents.
Our hypotheses were that twins were more likely than nontwins
to use one another as attachment figures, and that MZ twins were
more likely to use each other than DZ twins. We started to collect
data with the newly translated questionnaire. A total of 230 partic-
ipants (80 identical twins [MZ], 49 fraternal twins [DZ] and 101
nontwins [NT]) answered each of the 16 items of the questionnaire
on a scale ranging from 1 (strongly disagree) to 7 (strongly agree).
From the total of 230 participants, 175 were female (76.1%) and 55
were male (23.9%). Their ages ranged from 16 to 71 years (average
32 years). A multivariate analysis of variance (MANOVA) showed
an interaction effect between attachments and type of twinship
(p <.001). DZ twins and NT's were more attached to their mothers
than to their siblings, and more attached to their siblings than to
their fathers. Among MZ twins, we found the reverse: MZ twins
were generally more attached to their co-twins than to their moth-
ers. Our results showed that attachment seems to be related to
genetic factors, since MZ siblings seem to be more attached to each
other, even more so than with their mothers. These results will be
presented at the International Society for Human Ethology (ISHE)
Summer Institute on August 21-24, 2019, to be held in Zadar,
Croatia.

Twin Relationships in Childhood

Twin relationships in childhood are being studied via maternal
reports, using our Brazilian version of a questionnaire developed
by Fortuna et al. (2010), which we are validating. A sample of
882 Brazilian mothers of twins answered the questionnaire online
(41.6% MZ and 58.4% DZ). Exploratory and confirmatory factor
analyses were conducted and five dimensions were extracted:
closeness, dependence, conflict, rivalry and dominance.
MANOVA analysis showed that closeness (Fggo =22.026, p <
.001), dependence (F)ggo=39.413, p < .001) and dominance
scores (Fjggo=10.739, p < .001) were higher among MZ than
among DZ twins. MZ pairs were closer than DZ pairs within
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the age range of 1-3 years (F g7 = 4.686, p < .05). Our findings
highlight the special nature of the twin relationship and are con-
sistent with the theory of kin selection that predicts MZ twin pairs,
who have the same genetic makeup, will have stronger bonds than
DZ twins and share 50% of their genes (see Segal, 2011).

Members of the Confraria das Maes de Gémeos do Rio Grande
do Sul (a Brazilian Association of Twins’ Mothers) participated in
this research project. Results will be presented at the 9° Congresso
Brasileiro de Avaliagdo Psicolégica — UCSAL [9th Brazilian
Congress of Psychological Evaluation], to be held in Salvador,
Bahia, on June 25-28, 2019, and at the International Society for
Human Ethology (ISHE) Summer Institute, on August 21-24,
2019, to be held in Zadar, Croatia.

Subjective Well-being

As members of the Centro de Pesquisa Aplicada em Bem-Estar e
Comportamento Humano [Center for Applied Research on Well-
Being and Human Behavior — CPBEC], we have a special interest
in studying subjective well-being (SWB), life satisfaction and affect
in twins. Diener et al. (1999), in a revision of three decades of
progress in the area of SWB, emphasized the disappointment of
researchers with the small effect sizes for external variables inves-
tigated in their studies (bottom-up approach). Personality proved
to be a strong and consistent predictor of SWB (top-down
approach), perhaps due to genetic predispositions to variability
in affect, which might be caused by inborn individual differences
in the nervous system (e.g., Caspi et al., 2003, van Roekel et al,,
2018; Zheng et al., 2016).

Eight hundred and twenty-two Brazilian twins (78% females
and 22% males) enrolled in the Painel USP de Gémeos evaluated
their life quality using Cantril’s Self-Anchoring Scale (the ladder)
and their emotional wellbeing (e.g., enjoyment, sadness yesterday;
see Kahneman & Deaton, 2010). In this sample, there were 114
complete pairs. Some preliminary data analyses were made using
within-pair intraclass correlation. They yielded higher correlation
estimates for negative affect within MZ than DZ pairs (ryiz = .36
vs. rpz = .08). For positive affect, the correspondent values were
vz = .32 versus rpy =.24. This is what we expected according
to the two-factor theory of affect (Diener & Larsen, 1984; Zheng
etal., 2016), which proposes that positive affect is more influenced
by situational factors, whereas negative affect is more influenced by
personality traits. We are continuing data collection with the aim
of increasing the number of complete dyads and balancing the
number of dyads with respect to sex and zygosity.

Future Research Directions

Besides continuing data collection with adult twins at the Human
Ethology Laboratory at the Institute of Psychology of the USP, we
will initiate a new research project with children. Potential partic-
ipants will be selected from the database of the Multiple Pregnancy
Unit of the University Hospital of the School of Medicine of USP,
where mothers have been followed during their entire pregnancy
and where their infants were born (Nakano et al., 2015). Mothers
will be invited to answer the Brazilian version of Twin Relationship
Questionnaire developed by Fortuna et al. (2010), and the Brazilian
version of Reis et al. (2016) of the Emotion Regulation Checklist
(ERC) developed by Shields and Cicchetti (1995). While mothers
are responding to questionnaires, the children will be assessed indi-
vidually for their physical traits (weight, height, cephalic perim-
eter) and cognitive development (Raven Test), and for their
social and emotional skills. The twins will be filmed while they
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complete a puzzle together (3 min). Based on the study by Segal
(1988, 1993), we will use this design to test evolutionary hypotheses
concerning cooperation and competition.

As an extension of this project, a new partnership will be estab-
lished with the members of the pediatric dentistry section of the
School of Dentistry of the USP. Interested mothers will have access
to free dental treatment for their children. Those who agree will
also participate in a research project under the supervision of
Professor Fausto Medeiros Mendes, which is currently being
designed. For previous studies of his team’s work with twins, see
the study by Teixeira et al. (2018).

The Psychological Care Branch of Painel USP de Gémeos

Since its foundation, Painel USP de Gémeos has been contacted by
twins, their relatives and friends, asking for help with twinship-
related psychological difficulties. To meet this demand, we created
a new branch of our main research line called ‘Brago Clinico do
Painel USP de Gémeos’ [The Psychological Care Branch of
Painel USP de Gémeos]. Professor Maria Livia Tourinho
Moretto of the Department of Clinical Psychology organized a
team of clinical psychologists and students under her supervision
to offer nonremunerated counseling and psychological services to
people referred by our registry. One hundred and fifty individual
consultations were carried out in 2017 and 212 in 2018 at the
Centro Escola do Instituto de Psicologia da USP [Psychological
Care Center of the Institute of Psychology of the USP]. Ten clients
attended sessions regularly in 2017 and eight attended in 2018. The
clinical setting is fostering research, and one of the psychologists in
the team is pursuing his master’s degree. New partnerships are
being established by the leader of the Psychological Care Branch
of Painel USP de Gémeos with professors of the Instituto Sedes
Sapietiae. In Brazil, there is a need for therapists specialized in
twin-related issues, and this may be a groundbreaking initiative
at the Psychological Care Center at our university that can spread
to other psychology schools of the country.

Conclusion

The Painel USP de Gémeos represents a valuable research resource,
filling a gap in Brazilian research on behavior and basic psychologi-
cal processes with twins. In the years ahead, we intend to continue
increasing enrollments and to encourage the participation of twins
and higher-order multiples from various macroregions of the
country interested in building scientific knowledge with, and
for, these people. Brazil is the fifth most populous country of
the world, economically heterogeneous and a melting pot of ethnic
and cultural diversity, with much to offer for research on psycho-
logical twin issues. We favor integrated and interdisciplinary stud-
ies, as well as new partnerships that will begin by including the
Institute of Psychology, the School of Medicine and the School
of Dentistry of the USP to use the available resource to its full
potential. The USP is the largest higher education and research
institution in South America, so Painel USP de Gémeos has great
potential for fostering research on twin-related issues in Brazil and
also in other countries of South America.

Acknowledgements. The authors acknowledge grants no. 2014/50282-5 and
2017/10501-8 of Sdo Paulo Research Foundation (FAPESP) and Natura
Cosméticos S.A., no. 304740/2017-9 of Brazilian National Research Council
(CNPq) and USP Undergraduate Research Grant (nos. 83-1, 769, 1311). We
would also like to thank Professor Meike Bartels from the Vrije Universiteit
Amsterdam and the Netherlands Twin Register for her valuable suggestions

https://doi.org/10.1017/thg.2019.34 Published online by Cambridge University Press

473

regarding the organization of our register. We are also especially grateful to
the twins and their relatives who participated in the research projects and shared
with our team the enthusiasm for the Painel USP de Gémeos.

References

Boersma, P., & Weenink, D. (2019). Praat: doing phonetics by computer
[Computer program]. Version 6.0.50. Retrieved from http://www.praat
.org/

Brandio, F. I. B. (2017). Orientagdo sexual de gémeos no Norte do Brasil
[Sexual orientation of twins in Northern Brazil]. Unpublished master’s the-
sis, Universidade Federal do Para.

Caspi, A., Sugden, K., Moffitt, T. E., Taylor, A., Craig, I. W., Harrington, H.,
... Poulton, R. (2003). Influence of life stress on depression: Moderation by
a polymorphism in the 5-HTT gene. Science, 301, 386-389.

Christiansen, L., Frederiksen, H., Schousboe, K., Skytthe, A., von Wurmb-
Schwark, N., Christensen, K., & Kyvik, K. (2003). Age- and sex-differences
in the validity of questionnaire-based zygosity in twins. Twin Research, 6,
275-278.

de Costa, P. I. S. L. (2018). Apego adulto, estratégia de histéria de vida e vinculo
afetivo em gémeos [Adult attachment, life history strategies and affective
bond in twins]. Unpublished master’s thesis, Universidade Federal do
Par4, Brazil.

Custodio, R. J., Martinelli, Jr, C. E., Milani, S. L. S. Simoes, A. L., de Castro,
M., & Moreira, A. C. (2007). The emergence of the cortisol circadian rhythm
in monozygotic and dizygotic twin infants: The twin-pair synchrony. Clinical
Endocrinology, 66, 192-197.

Danner, L., Sidorkina, L., Joechl, M., & Duerrschmid, K. (2014). Make a face!
Implicit and explicit measurement of facial expressions elicited by orange
juices using face reading technology. Food Quality and Preference, 32,
167-172.

Diener, E., & Larsen, R. J. (1984). Temporal stability and cross-situational con-
sistency of positive and negative affect. Journal of Personality and Social
Psychology, 47, 871-883.

Diener, E., Suh, E. M., Lucas, R. E., & Smith, H. L. (1999). Subjective well-
being: Three decades of progress. Psychological Bulletin, 125, 276-302.

Ferreira, P. H., Oliviera, V. C,, Junquiera, D. R., Cisneros, L. C., Ordofana, J.
R., Hopper, J. L., & Teixeira-Salmela, L. F. (2016). The Brazilian Twin
Registry. Twin Research and Human Genetics, 19, 687-691.

Fortuna, K., Goldner, I., & Knafo, A. (2010). Twin relationships: A compari-
son across monozygotic twins, dizygotic twins, and nontwin siblings in early
childhood. Family Science, 1, 205-211.

Gomez, N., Sosa, A., Corte, S., & Otta, E. (2019). Twinning rates in Uruguay
between 1999 and 2015: Association with socioeconomic and demographic
factors. Twin Research and Human Genetics, 22, 56-61.

Hughes, S. M., & Gallup Jr, G. G. (2003). Sex differences in morphological
predictors of sexual behavior: Shoulder to hip and waist to hip ratios.
Evolution and Human Behavior, 24, 173-178.

Ivanovic, D. M., Llop, E. R,, Alvear, J. A., Pérez, H. T., Diaz, N. S., Leyton, B.
D., ... Hazbun, E. L. (2006). Chilean school-age children twin registry:
Planning, sampling and implications. Twin Research and Human
Genetics, 9, 743-746.

Jacome, M. Q. D., de Araujo, T. C. C. F., & Garrafa, V. (2017). Research
ethics committees in Brazil: a study with coordinators. Revista Bioética,
25, 61-71.

Jacques, S. M., Salzano, F. M., & Peniia, H. F. (1977). Palmar dermatoglyphic
patterns in twins. Human Heredity, 27, 437-443.

Kahneman, D., & Deaton, A. (2010). High income improves evaluation of life
but not emotional well-being. Proceedings of the National Academy of
Sciences, 107, 16489-16493.

Kennedy, D. P., D’Onofrio, B. M., Quinn, P. D., Bélte, S., Lichtenstein, P., &
Falck-Ytter, T. (2017). Genetic influence on eye movements to complex
scenes at short timescales. Current Biology, 27, 3554-3560.

Lewinski, P., den Uyl, T. M., & Butler, C. (2014). Automated facial coding:
Validation of basic emotions and FACS AUs in FaceReader. Journal of
Neuroscience, Psychology, and Economics, 7, 227-236.


http://www.praat.org/
http://www.praat.org/
https://doi.org/10.1017/thg.2019.34

474

Lykken, D. T., Tellegen, A., & DeRubeis, R. (1978). Volunteer bias in twin
research: The rule of two-thirds. Social Biology, 25, 1-9.

Machado, J. F., Fernandes, P. R., Roquetti, R. W., & Fernandes Filho, J.
(2010). Digital dermatoglyphic heritability differences as evidenced by a
female twin study. Twin Research and Human Genetics, 13, 482-489.

Manning, J. T. (2002). Digit ratio: A pointer to fertility, behavior, and health.
New Brunswick, NJ: Rutgers University Press.

Marcheco-Teruel, B., Cobas-Ruiz, M., Cabrera-Cruz, N., Lantigua-Cruz, A.,
Garcia-Castillo, E., Lardoeyt-Ferrer, R., ... Portuondo-Sao, M. (2013).
The Cuban Twin Registry: Initial findings and perspectives. Twin
Research and Human Genetics, 16, 98-103.

Miller, S. A., Dykes, D. D., & Polesky, H. F. (1988) A simple salting out pro-
cedure for extracting DNA from human nucleated cells. Nucleic Acids
Research, 16, 1215.

Nakano, J. C. N,, Liao, A. W., Brizot, M. D. L., Miyadahira, M., Francisco, R.
P. V., & Zugaib, M. (2015). Fetal growth according to different reference
ranges in twin pregnancies with placental insufficiency. Clinics, 70, 816-819.

Nanda, B., & Samanta, P. P. (2017). The second to fourth digit ratio: A measure of
hand grip strength? International Journal of Advances in Medicine, 4, 1250-1254.

Otta, E., Fernandes, E. D. S., Acquaviva, T. G., Lucci, T. K., Kiehl, L. C.,
Varella, M. A., ... Valentova, J. V. (2016). Twinning and multiple birth
rates according to maternal age in the city of Sdo Paulo, Brazil: 2003-
2014. Twin Research and Human Genetics, 19, 679-686.

Polderman, T. J., Benyamin, B., De Leeuw, C. A., Sullivan, P. F., Van
Bochoven, A., Visscher, P. M., & Posthuma, D. (2015). Meta-analysis of
the heritability of human traits based on fifty years of twin studies.
Nature Genetics, 47, 702-709.

Rapaport, D., Colletto, G. M. D. D., Vainzof, M., & Zatz, M. (1991). Estimates
of genetic and environmental components of serum isocitrate dehydrogenase
(ICDH) in normal twins. Acta Geneticae Medicae et Gemellologiae, 40, 77-82.

Reis, A. H., Oliveira, S. E. S., Bandeira, D. R., Andrade, N. C., Abreu, N., &
Sperb, T. M. (2016). Emotion Regulation Checklist (ERC): Preliminary stud-
ies of cross-cultural adaptation and validation for use in Brazil. Temas em
Psicologia, 24, 63-82.

Reis, V. M., Machado, J. V., Fortes, M. S., Fernandes, P. R, Silva, A. J.,
Dantas, P. S., & Fernandes Filho, J. (2007). Evidence for higher heritability
of somatotype compared to body mass index in female twins. Journal of
Physiological Anthropology, 26, 9-14.

Sandu, A., & Frunza, A. (2019). Informed consent in research involving human
subjects. In A. Sandu, A. Frunza, & E. Unguru (Eds.), Ethics in research prac-
tice and innovation (pp. 171-191). Hershey, PA: IGI Global.

Segal, N. L. (1988). Cooperation, competition, and altruism in human twin-
ships: A sociobiological approach. In K. B. MacDonald (Ed.), Sociobiological
perspectives on human development (pp. 168-206). New York, NY: Springer.

Appendix. Brazilian Version of Christiansen et al. (2003)

1. Sobre o quanto sdo parecidos(as), marque apenas uma alter-
nativa. Vocé e seu(sua) irmao(d) gémeo(a):
(')sdo tao parecidos fisicamente como diz o ditado ‘cara de
um, focinho do outro’;
(') sdo tdo parecidos fisicamente quanto dois irmaos biol-
6gicos ndo gémeos;
( )ndo sdo parecidos fisicamente, como vizinhos.
2. Na escola, é/era dificil para seus professores e colegas distin-
guirem um(a) do(a) outro(a)?
()SIM
()NAO

https://doi.org/10.1017/thg.2019.34 Published online by Cambridge University Press

Emma Otta et al.

Segal, N. L. (1993). Twin, sibling, and adoption methods: Tests of evolutionary
hypotheses. American Psychologist, 48, 943-956.

Segal, N. L. (2011). Twin, adoption and family methods as approaches to the
evolution of individual differences. In D. M. Buss & P. Hawley (Eds.), The
evolution of personality and individual differences (pp. 303-337). Oxford:
Oxford University Press.

Segal, N. L. (2017). Twin mythconceptions: False beliefs, fables, and facts about
twins. Cambridge, MA: Elsevier.

Shields, A. M., & Cicchetti, D. (1995, March). The development of an emotion
regulation assessment battery: Reliability and validity among at-risk grade-
school children. Poster presented at the biennial meeting of the Society for
Research in Child Development, Indianapolis, IN.

Smits, J., & Monden, C. (2011). Twinning across the developing world. PLoS
One, 6, €25239.

Tancredy, C. M., & Fraley, R. C. (2006). The nature of adult twin relationships:
An attachment-theoretical perspective. Journal of Personality and Social
Psychology, 90, 78-93.

Teixeira, R. J. P. B., Andrade, N. S., Queiroz, L. C. C., Mendes, F. M., Moura,
M. S, Moura, L. F. A. D., & Lima, M. D. M. (2018). Exploring the associ-
ation between genetic and environmental factors and molar incisor hypomi-
neralization: Evidence from a twin study. International Journal of Paediatric
Dentistry, 28, 198-206.

van Roekel, E., Verhagen, M., Engels, R. C. M. E., & Kuppens, P. (2018).
Variation in the serotonin transporter polymorphism (5-HTTLPR) and iner-
tia of negative and positive emotions in daily life. Emotion, 18, 229-236.

Varella, M. A. C., Acquaviva, T. G., De Souza Fernandes, E., Lucci,T. K.,
Arantes,]., Corte, S., ... Otta, E. (2017a). Twinning and multiple birth
rates according to maternal age in the entire country of Brazil and its five
regions from 2003 to 2014 [Abstract]. Twin Research and Human
Genetics, 20, 627.

Varella, M. A. C., Arantes, J., Giampaoli, V., De Souza Fernandes, E.,
Acquaviva,T. G., Lucci, T. K., ... Otta, E. (2017b). The USP Twin
Panel: Current status and prospects for Brazilian twin studies in
psychological research [Abstract]. Twin Research and Human Genetics,
20, 596.

Varella, M., Fernandes, E., Arantes, J., Acquaviva, T., Lucci, T., Hsu, R, ...
Otta, E. (2019). Twinning as an evolved age-dependent physiological mecha-
nism: Evidence from large Brazilian samples. In J. Elito Jr (Ed.), Multiple
pregnancies. New challenges. IntechOpen. https://www.intechopen.com/
books/multiple-pregnancy-new-challenges

Zheng, Y., Plomin, R., & von Stumm, S. (2016). Heritability of intraindividual
mean and variability of positive and negative affect: Genetic analysis of daily
affect ratings over a month. Psychological Science, 27, 1611-1619.

3. Flera dificil para sua familia ou amigos diferenciarem um(a)
do(a) outro(a)?
()SIM
()NAO
4. Na infancia, vocé e seu(sua) irmdo(d) gémeo(a) tinham
ambos(as) a mesma cor de olhos e a mesma cor de
cabelo?
()SIM
()NAO


https://www.intechopen.com/books/multiple-pregnancy-new-challenges
https://www.intechopen.com/books/multiple-pregnancy-new-challenges
https://doi.org/10.1017/thg.2019.34

	The University of São Paulo Twin Panel: Current Status and Prospects for Brazilian Twin Studies in Behavioral Research
	Challenge Facing the Painel USP de Gêmeos: To Encourage Twin Research From a Psychological Perspective in Brazil
	Recruitment
	Ethical Commitment
	Current Status of Painel USP de Gêmeos
	Summary of Research
	Population Studies on Twinning Rates
	Zygosity Determination
	Anthropometric Measures
	Nonverbal Behavior
	Twin Relationships in Adulthood
	Twin Relationships in Childhood
	Subjective Well-being

	Future Research Directions
	The Psychological Care Branch of Painel USP de Gêmeos
	Conclusion
	References
	Appendix. Brazilian Version of Christiansen et al. (2003)


