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Abstract

Background: The New York Longitudinal Study (NYLS) identified three core temperament types—Easy, Difficult, and
Slow-to-warm-up—based on early qualitative analyses of childhood behavior and constrained by the analytic tools available
at the time. However, more than one-third of participants could not be classified within this framework, and the typology has
never been formally revised using contemporary statistical approaches, which limits the model’s generalizability. Despite
these methodological constraints, the nine NYLS temperament dimensions and their associated typology have remained
influential in both research and applied contexts. Methods: This study revisited the NYLS framework using latent pro-
file analysis (LPA), a probabilistic person-centered method that identifies latent subgroups based on multivariate response
patterns. Data were drawn from a large adult sample assessed with the standardized Chess—Thomas Adult Temperament
Questionnaire, second edition (ATQ?2), as well as its newly validated Lithuanian version. The sample comprised 1260 adults
aged 18-80 years (M = 32.2) from the USA (n = 554) and Lithuania (n = 706). To enhance robustness and cross-group
comparability, measurement invariance (MI) was tested across country, gender, and age groups. Results: A five-profile
solution emerged as optimal. Three profiles resembled the classic NYLS types—Easy (13.1%), Difficult (11.1%), and
Slow-to-warm-up (13.5%)—and two additional profiles were identified: Curious (33.3%) and Shy (29.0%). The new pro-
files reflected coherent behavioral patterns centered on approach-withdrawal tendencies and activity level, demonstrated
conceptual convergence with other temperament and personality typologies, and remained consistent across demographic
groups. Conclusions: These findings refine and expand the original NYLS typology with greater methodological rigor,
providing a statistically validated framework for understanding adult temperament that can inform future developmental
research, psychological assessment, and clinical practice.

Keywords: adult temperament types; latent profile analysis; New York Longitudinal Study; NYLS; person-centered ap-
proach

Estudio Longitudinal de Nueva York Revision de los Tipos de Temperamento: Un Analisis de Perfil Latente de las
Diferencias Individuales en Adultos

Resumen

Antecedentes: El Estudio Longitudinal de Nueva York (NYLS) identificd tres tipos basicos de temperamento -Facil, Dificil
y Lento- basados en los primeros analisis cualitativos del comportamiento infantil y limitados por las herramientas analiti-
cas disponibles en ese momento. Sin embargo, mas de un tercio de los participantes no podian clasificarse dentro de este
marco, y la tipologia nunca se ha revisado formalmente utilizando enfoques estadisticos contemporaneos, lo que limita la
generalizabilidad del modelo. A pesar de estas limitaciones metodologicas, las nueve dimensiones del temperamento del
NYLS y su tipologia asociada han seguido siendo influyentes tanto en la investigacion como en contextos aplicados. Méto-
dos: Este estudio reviso el marco del NYLS utilizando el analisis de perfil latente (LPA), un método probabilistico centrado
en la persona que identifica subgrupos latentes basados en patrones de respuesta multivariados. Los datos se extrajeron de
una amplia muestra de adultos evaluados con el Cuestionario de Temperamento Adulto estandarizado de Chess-Thomas,
segunda edicion (ATQ?2), asi como con su version lituana recientemente validada. La muestra comprendia 1260 adultos de
entre 18 y 80 aflos (M = 32,2) de Estados Unidos (n = 554) y Lituania (n = 706). Para mejorar la solidez y la comparabilidad
entre grupos, se comprobd la invariabilidad de la medicion entre paises, sexos y grupos de edad. Resultados: La solucion
optima fue la de cinco perfiles. Tres perfiles se asemejaban a los tipos cldsicos del NYLS—F4cil (13,1%), Dificil (11,1%)
y Lento para entrar en calor (13,5%)—y se identificaron dos perfiles adicionales: Curioso (33,3%) y Timido (29,0%). Los
nuevos perfiles reflejaron patrones de comportamiento coherentes centrados en las tendencias de acercamiento-alejamiento
y el nivel de actividad, demostraron convergencia conceptual con otras tipologias de temperamento y personalidad, y se
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mantuvieron consistentes en todos los grupos demograficos. Conclusiones: Estos hallazgos refinan y amplian la tipologia
original del NYLS con un mayor rigor metodologico, proporcionando un marco validado estadisticamente para la com-
prension del temperamento adulto que puede informar la futura investigacion del desarrollo, la evaluacion psicologica y la

practica clinica.

Palabras Claves: tipos de temperamento adulto; analisis de perfil latente; Estudio Longitudinal de Nueva York; NYLS;

enfoque centrado en la persona

1. Introduction

For decades, research in personality has predom-
inantly followed a variable-centered approach.  This
methodology has substantially advanced the understanding
of the structural organization of constructs and the rela-
tionships among variables, operating under the assumption
that these associations apply uniformly across individuals
(Howard and Hoffman, 2018). However, this assumption
has increasingly been questioned, with some scholars argu-
ing that variable-centered models may obscure critical in-
sights into how personality characteristics are configured
and interact within individuals (Asendorpf, 2002; Herzberg
and Roth, 2006). In contrast, a person-centered approach
enables researchers to identify subpopulations based on
shared patterns of variable expression (Howard and Hoff-
man, 2018), offering a more nuanced perspective on in-
dividual personality functioning. Among person-centered
approaches, latent profile analysis (LPA) has emerged as a
particularly powerful method, as it probabilistically identi-
fies subgroups based on multivariate response patterns and
offers a flexible framework for evaluating their distinctive-
ness. While both approaches are valuable and complemen-
tary (Mervielde and Asendorpf, 2000; Roth and Herzberg,
2017), the person-centered framework, and LPA in partic-
ular, provides a robust basis for typological research aimed
at capturing coherent constellations of enduring character-
istics rather than isolated dimensions (Williams and Ki-
bowski, 2016).

Within this broader methodological context, temper-
ament research has followed a similar trajectory. Al-
though temperament is conceptually distinct from person-
ality traits, typically referring to biologically rooted dis-
positions evident early in life (Teglasi et al., 2023), many
temperament models have been developed using variable-
centered, factor-analytic techniques. These include foun-
dational frameworks developed by Rothbart and colleagues
(Rothbart et al., 2000), see also Evans and Rothbart (Evans
and Rothbart, 2007, 2009), Buss and Plomin (1975; 1984),
Bates and associates (Bates et al., 1979), and Strelau (1996),
all of which have been influential in structuring the un-
derstanding of temperament across the lifespan. However,
longitudinal studies indicate that developmental continuity
in temperament is rarely attributable to isolated traits; in-
stead, it reflects stable configurations of interrelated char-
acteristics (Caspi and Silva, 1995; Korn, 1984; Pesonen et
al., 2003; Thomas and Chess, 1986). These findings un-

derscore the value of person-centered methodologies for
capturing the complexity and stability of temperament over
time.

Among temperament models, the New York Longitu-
dinal Study (NYLS) stands out as a landmark investigation
that integrated both variable- and person-centered perspec-
tives. Conducted by Thomas, Chess, and colleagues (Chess
and Thomas, 1999; Thomas et al., 1963, 1968), the NYLS
followed a cohort from infancy into adulthood to exam-
ine the hypothesis that individual behavioral styles emerge
early in life, remain relatively stable, and shape responses
to environmental contexts. The NYLS was particularly fo-
cused in identifying patterns of temperament that either pre-
disposed individuals to, or protected them from, behavioral
disorders (Thomas et al., 1968). Through systematic obser-
vations and caregiver interviews, nine core temperament di-
mensions were identified: activity level (the proportion of
active versus inactive periods), regularity/rhythmicity (pre-
dictability in timing of functions), adaptability (responses
to new or altered situations), approach or withdrawal (ini-
tial reactions to novel stimuli), intensity of reaction (energy
level of responses), quality of mood (emotional tone, ei-
ther positive or negative), persistence (continuation of ac-
tivities despite obstacles), distractibility (susceptibility to
disruption by unrelated stimuli), and threshold of respon-
siveness (sensitivity to stimuli and intensity needed to elicit
a response). These dimensions became the foundation for
understanding individual differences in temperament across
development.

Through a combination of clinical judgment and early
statistical methods, the NYLS identified three temperament
types: Easy, Difficult, and Slow-to-warm-up (Thomas et
al., 1963; Thomas and Chess, 1977). The Easy type was
characterized by regularity, positive responses to novelty,
quick adaptation to change, mild emotional reactivity, and
an overall positive mood. In contrast, the Difficult type was
characterized by irregularity, negative reactions to novelty,
low adaptability, intense emotional responses, and a pre-
dominantly negative mood. The Slow-to-warm-up type ex-
hibited initial withdrawal, gradual adaptation, and milder
expressions of intensity and regularity compared to the Dif-
ficult type. Prevalence estimates from the NYLS assigned
40% of participants to the Easy group, 10% to the Difficult
group, and 15% to the Slow-to-warm-up group. However,
35% of participants did not fit these categories, suggesting
the presence of additional or intermediate profiles and high-
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lighting the need for a more differentiated typology (Carey,
1970; Chess and Thomas, 1986).

Despite its age, the NYLS typology remains highly in-
fluential in both research and practice. It continues to in-
form theoretical models (Caspi, 2000; Maine et al., 2025),
cross-cultural studies (Super et al., 2008, 2020), and re-
search on specialized populations (Cassiano et al., 2020).
It has also demonstrated predictive validity for adult men-
tal health outcomes (Wu et al., 2022). Beyond research,
the NYLS model underpins clinical guidelines (Carey and
McDevitt, 2016; Delgado et al., 2022) and is widely cited
in parenting literature (Kurcinka, 2020; Turecki and Ton-
ner, 2000), further affirming its practical relevance.

Although temperament is generally considered rela-
tively stable across the lifespan, the application of person-
centered methods to adult temperament has been limited.
Nevertheless, existing studies based on frameworks such
as Cloninger’s psychobiological model (Cloninger et al.,
1993; Strelau, 1996) and Strelau’s regulative theory of tem-
perament (Strelau, 1996) have demonstrated the utility of
person-centered analyses in adult populations. For exam-
ple, adult temperament profiles have been associated with
diverse outcomes, including health status (Keltikangas-
Jarvinen et al., 1999; Wessman et al., 2012), clinical symp-
toms (Miiller et al., 2014; Rzeszutek and Oniszczenko,
2022), physical activity (Karppanen et al., 2023), crim-
inal behavior (Moreira et al., 2022b), humor potential
(Moreira et al., 2022a), and cognitive-emotional regulation
(Wytykowska et al., 2022). These findings underscore the
potential value of identifying temperament profiles, defined
as biologically based configurations of behavioral tenden-
cies, using person-centered methods in adult populations.

While the NYLS provided foundational insights, its
typology was limited by a small sample size (N = 133), the
analytic tools available at the time, and its exclusive focus
on childhood data. Notably, over one-third of participants
could not be categorized into any of the three original types,
and the model was never formally updated. This substan-
tial proportion of unclassifiable cases raised questions about
the comprehensiveness of the three-type system, limited its
capacity to capture the full range of individual differences,
and reduced its practical utility. In applied and clinical set-
tings, the absence of a comprehensive classification com-
plicates the tailoring of interventions to individual needs.
These limitations highlight the need for a more differen-
tiated typology and point to the value of modern person-
centered methods, such as LPA, which can identify addi-
tional subgroups based on multivariate response patterns
and provide a more systematic framework for classification.
Furthermore, it remains unclear whether comparable tem-
perament profiles emerge in adulthood, given developmen-
tal shifts in temperament expression. To address these gaps,
the present study revisits and extends the NYLS typology
using LPA applied to a large, cross-national adult sample
from the USA and Lithuania. Including participants from

&% IMR Press

both countries allowed for analysis of the pooled sample
while preserving statistical power and treating country as a
distinct demographic variable.

The current study had two primary objectives. First,
we aimed to reassess the viability of the NYLS typology
by identifying adult temperament profiles using LPA, based
on data from a standardized instrument derived from the
original NYLS framework. This instrument assesses bio-
logically based characteristics while clearly distinguishing
temperament from broader trait- or state-like personality
constructs. LPA, a probabilistic, person-centered method,
provides greater nuance and flexibility than traditional clus-
tering techniques (Spurk et al., 2020; Weller et al., 2020).
It is particularly well-suited to typological research and
aligns with professional practice, where categorical classifi-
cations are often more informative than dimensional scores
(Mervielde and Asendorpf, 2000; Williams and Kibowski,
2016). Although LPA has been widely applied in tem-
perament research with infants and toddlers (Augustine et
al., 2022; Gartstein et al., 2017), as well as with children
and adolescents (Dalimonte-Merckling and Brophy-Herb,
2019; Guerin et al., 2023; Hawes et al., 2022; Martin and
Lease, 2022; Moran et al., 2017), its application to adult
samples remains limited.

Second, we examined whether the resulting profiles
varied by age, gender, or country of residence. Prior stud-
ies have reported gender-based differences in temperament
patterns (Korn, 1984; Wessman et al., 2012; Wytykowska
et al., 2022), although findings at the profile level remain
mixed or ambiguous. While cultural influences on tem-
perament are well documented in children (DeVries, 1984;
Putnam et al., 2024; Super et al., 2020), few cross-national
studies have investigated adult populations. Although both
the USA and Lithuania are considered Western societies,
they represent distinct cultural contexts that may shape
behavioral tendencies in different directions (Allik et al.,
2017; Schmitt et al., 2007). Age is also a relevant factor, as
the expression of specific temperament characteristics may
shift across the lifespan; for example, behaviors associated
with difficult temperament in childhood may become more
adaptive in later life (Carey and McDevitt, 1995). Explor-
ing how temperament profiles relate to demographic vari-
ables is essential for both theoretical understanding and ap-
plied interpretation.

In summary, this study addressed two key objectives:
(1) to revisit and refine the NYLS temperament typol-
ogy using modern person-centered methodology in an adult
sample, and (2) to examine how sociodemographic factors
may influence or interact with temperament profiles. The
findings aim to contribute to both theoretical advancement
and practical application, helping to bridge the gap between
research and real-world practice.


https://www.imrpress.com

2. Method
2.1 Participants and Procedure

The initial sample for this online study consisted of
1374 adults from the USA (n = 602) and Lithuania (n =
772). To reduce potential response bias inherent in online
surveys, a screening procedure was implemented to identify
and exclude potentially careless responses. Following es-
tablished guidelines (Curran, 2016; Meade and Craig, 2012;
Ward and Meade, 2023), post-hoc techniques, such as the
LongString index, intra-individual response analysis, and
multivariate outlier detection using Mahalanobis D statis-
tics, were applied. As a result, 8.3% of participants were
identified as providing invalid responses and subsequently
excluded from further analysis. The final sample comprised
1260 individuals from the USA (n = 554) and Lithuania (n=
706). Of these, 77.0% identified as female, 22.7% as male,
and 0.3% as nonbinary. The sample was therefore predom-
inantly female, which should be considered when interpret-
ing the generalizability of the findings. Participants’ ages
ranged from 18 to 80 years (M = 32.2, SD = 12.9), with the
majority (74.9%) between the ages of 18 and 39.

The survey was administered online and made avail-
able to the general public to maximize accessibility and
reach. Recruitment employed multiple dissemination chan-
nels, including university mailing lists, psychology and sur-
vey interest forums, and general-interest social media plat-
forms (e.g., Facebook, Instagram). A primary emphasis
was placed on social media advertisements to attract a broad
participant base. Participants accessed the survey remotely
via Google Forms and Microsoft Forms between 2021 and
2023 and were informed that completion would take ap-
proximately 10—15 minutes. No specific technical require-
ments were needed beyond basic internet access. Partici-
pation was entirely voluntary, and all participants provided
written informed consent. No monetary or material com-
pensation was offered.

2.2 Measures

2.2.1 Temperament

Temperament characteristics were assessed using the
updated Adult Temperament Questionnaire, second edi-
tion (ATQ2; Behavioral-Developmental Initiatives (B—
DI), 2018), along with its Lithuanian adaptation (Laz-
dauskas and McDevitt, 2023). This self-report instrument
is grounded in the NYLS framework and was originally
developed for use with individuals in their early twenties
(Thomas et al., 1982). A shortened version of the question-
naire was introduced a decade later, and subsequent revi-
sions have increased the number and age groups of the nor-
mative sample (Behavioral-Developmental Initiatives (B—
DI), 2018).

The ATQ2 comprised 54 items rated on a seven-point
scale (1 = hardly ever to 7 = almost always). Based
on the Chess and Thomas longitudinal study, it assesses

nine key temperament characteristics: activity level (low
vs high), rhythmicity or regularity (high vs. low), adapt-
ability (gradual vs. high), initial response (withdrawal vs.
approach), intensity (high vs. low), mood (negative vs.
positive), persistence (low vs. high), distractibility (high
vs. low), and sensory threshold (sensitive vs. nonreac-
tive). Scale reliabilities range from sufficient (>0.60) to
good (>0.80) (Behavioral-Developmental Initiatives (B—
DI), 2018; Lazdauskas and McDevitt, 2023). The ATQ2 has
well-established validity and is widely used in both research
and professional practice (Behavioral-Developmental Ini-
tiatives (B—DI), 2018; Thomas et al., 1982).

2.2.2 Demographics

Participants reported their age, self-identified gender,
and country of residence.

2.3 Statistical Analyses

LPA was conducted using the tidyLPA package (https:
//data-edu.github.io/tidyLPA/), version 1.1.0 (Rosenberg et
al., 2018). Screening for careless responding, as previously
described, employed version 1.2.2 of the careless pack-
age (https://github.com/ryentes/careless/) (Yentes and Wil-
helm, 2023). Measurement invariance (MI) testing was per-
formed using the lavaan package (https://lavaan.ugent.be),
version 0.6-16 (Rosseel, 2012). All analyses were con-
ducted in R, version 4.3.1 (R Core Team, 2023; R Foun-
dation for Statistical Computing, Vienna, Austria). The
R packages used are available via the Comprehensive R
Archive Network (CRAN; Vienna, Austria). Descriptive
statistics, one-way analyses of variance (ANOVA), and
cross-tabulations were generated using the R-based soft-
ware JASP, version 0.18.1 (JASP Team, 2024; JASP, Ams-
terdam, The Netherlands), to streamline the analytic work-
flow.

LPA was applied to the full sample, as only mi-
nor differences in temperament scores were observed be-
tween the USA and Lithuanian subsamples, and between
female and male participants. Additionally, correlations be-
tween temperament scores and age were weak or negligi-
ble (Supplementary Table 1). These findings were sup-
ported by MI analysis of the nine-factor model, which in-
dicated sufficient comparability across groups and there-
fore justified estimating latent profiles in the pooled sam-
ple rather than conducting separate subgroup analyses
(Supplementary Table 2). Goodness-of-fit indices—
comparative fit index (CFI) and root mean square error
of approximation (RMSEA)—remained within acceptable
thresholds across all three MI levels, with CFI >0.90 and
RMSEA <0.08 (Brown, 2015). Furthermore, changes in
model fit did not exceed recommended cut-offs when com-
paring configural, metric, and scalar models: ACFI <—
0.010 and ARMSEA <0.015 (Chen, 2007; Svetina et al.,
2020; Wu and Estabrook, 2016).
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Table 1. Correlations between temperament dimensions, means, and SDs.

1. 2. 3. 4. 5. 6. 7. 8. 9.
1. Activity —
2. Rhythmicity —-0.03 —
3. Adaptability 0.20%** 0.01 —
4. Approach 0.38*** —-0.01 0.38*** —
5. Intensity 0.04 0.01 0.43***  0.20%** —
6. Mood 0.10%** —0.02 0.40%**  (0.30***  (.53%** —
7. Persistence 0.18***  —(0.10%***  0.26***  (.14***  (0.20*** (. 16*** —
8. Distractibility ~ 0.12%%* —-0.02 0.41%**  028***  (.32%**  (30***  (.206%** —
9. Threshold 0.07* 0.05 0.24%%*  (.13%**  (0.20%**  (.2]1%** 0.07* 0.21%** —
M 4.04 3.90 3.21 4.52 3.78 3.59 3.41 431 4.42
SD 1.21 1.40 1.09 1.25 1.03 0.93 0.97 1.03 1.12

Note: Higher scores on the ATQ2 scale represent: (1) low level of activity, (2) high rhythmicity (or regularity), (3) gradual
adaptability, (4) low approach (or initial withdrawal), (5) high intensity, (6) negative mood, (7) low persistence, (8) high
distractibility, and (9) low threshold (or sensitivity). * p < 0.05. *** p < 0.001. ATQ2, Adult Temperament Questionnaire,

second edition.

The sample size was adequate for conducting LPA
(Nylund et al., 2007; Tein et al., 2013). The analy-
sis followed a three-step approach: (1) model specifi-
cation, (2) determination of the optimal number of la-
tent classes, and (3) interpretation of the selected solu-
tion (Bauer, 2022). Model specification relied on a de-
fault class-invariant parametrization. To determine the op-
timal number of profiles, three classes of criteria were ap-
plied: (a) information-theoretic methods, (b) likelihood ra-
tio tests, and (c) entropy-based measures (Tein et al., 2013).
Information criteria included the Akaike Information Cri-
terion (AIC), Bayesian Information Criterion (BIC), and
sample-size adjusted BIC (SABIC), with lower values in-
dicating better model fit. Model comparisons were sup-
ported by the bootstrap likelihood ratio test (BLRT). Clas-
sification quality was evaluated using entropy and aver-
age posterior probabilities, applying conventional thresh-
olds: entropy = 0.60—0.80, and posterior probabilities =
0.70-0.80. Minimum class size thresholds (1-5% of to-
tal sample) were also considered (Bauer, 2022; Nylund et
al., 2007; Spurk et al., 2020). Profile interpretation in-
volved detailed within- and between-class analyses of trait
scores. Profile characteristics were identified based on the
ATQ2 Test Manual (Behavioral-Developmental Initiatives
(B-DI), 2018) and guidelines from prior typological re-
search (Martin and Lease, 2022). Traits were considered
salient if their scores exceeded £0.675 SD from the dis-
tribution midpoint or fell outside the interquartile range.
Statistically significant profile differences were tested us-
ing ANOVA. Cross-tabulations were employed to examine
associations between profile membership and demographic
variables. Due to the small number of non-binary partici-
pants, gender analyses were restricted to female and male
respondents (n = 1256). LPA also yielded individual-level
posterior probabilities of class membership, ranging from
0 to 1. Relationships between these probabilities and other
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study variables were examined following approaches used
in prior temperament research (Moran et al., 2017). Asso-
ciations or differences were considered meaningful if they
were statistically significant and accompanied by at least
moderate effect sizes (Cohen, 1988; Ellis, 2010), consis-
tent with established criteria for practical significance (Fer-
guson, 2009).

3. Results
3.1 Descriptive Statistics

Descriptive characteristics of the sample, including
correlations among temperament dimensions, as well as the
M and SDs for each variable, are presented in Table 1.
The analysis revealed that most temperament dimensions
were weakly interrelated, with approximately 75% of cor-
relations falling below the moderate threshold (» < 0.30).
The strongest associations were observed among adaptabil-
ity, mood, approach, intensity, and distractibility, with the
highest correlation occurring between intensity and mood.
In contrast, rhythmicity demonstrated the greatest indepen-
dence from other dimensions. M scores that deviated most
from the scale midpoint suggested general tendencies to-
ward faster adaptability, higher persistence, initial with-
drawal, and increased sensitivity to sensory stimuli.

3.2 LPA
3.2.1 Determining the Number of Profiles

LPA was used to classify the sample into subgroups
based on the nine assessed temperament dimensions. Mod-
els with up to nine profiles were estimated, and fit indices
are summarized in Table 2. Model selection criteria pro-
vided mixed guidance regarding the optimal number of pro-
files, with some indices offering limited informativeness in
this context.

AIC values decreased consistently with the addition of
more profiles, indicating improved fit but limiting its util-
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Table 2. Results of LPA.

PP N BLRT

Clusters AIC BIC SABIC Entropy

L-H min/max  p-value
1 32,209.12  32,301.62  32,244.44 1.00 1.00 1.00 —
2 31,108.49 31,252.38  31,163.44 0.68 0.89-0.91  0.49/0.51 0.01
3 30,850.62  31,045.90 30,925.19 0.69 0.84-0.86  0.18/0.55 0.01
4 30,737.30  30,983.96 30,831.49 0.63 0.75-0.84  0.15/0.31 0.01
5 30,694.28  30,992.33  30,808.10 0.64 0.72-0.85  0.11/0.33 0.01
6 30,651.25  31,000.69  30,784.69 0.64 0.71-0.85  0.07/0.28 0.01
7 30,619.34  31,020.17  30,772.41 0.65 0.67-0.85  0.02/0.25 0.01
8 30,623.63  31,075.85  30,796.32 0.64 0.61-0.86  0.05/0.20 0.07
9 30,586.63  31,090.24  30,778.95 0.65 0.58-0.85  0.02/0.22 0.01

Note: AIC, Akaike information criterion; BIC, Bayesian information criterion; SABIC, sample-size
adjusted Bayesian information criterion; BLRT, bootstrap likelihood ratio test; LPA, latent profile
analysis; PP, interval between the profiles with the lowest (L) and highest (H) posterior probabilities;

N min/max, minimum and maximum class sizes (proportions). Exact class proportions (percentages)

for each solution were as follows: 2-cluster model: 48.9, 51.1; 3-cluster model: 55.1, 17.7,27.2; 4-
cluster model: 27.1, 15.4, 30.9, 26.7; 5-cluster model: 33.3, 11.1, 29.0, 13.5, 13.1; 6-cluster model:
24.1, 6.7, 27.6, 18.6, 11.0, 12.1; 7-cluster model: 25.3, 6.2, 22.1, 18.4, 2.5, 11.3, 14.1; 8-cluster
model: 5.7, 5.3, 19.9, 6.9, 15.5, 14.0, 20.1, 12.5; 9-cluster model: 17.3, 6.1, 17.1, 2.7, 16.7, 10.2,

21.6,1.9,6.4.
2
1
)
g0
s
>
-1
-2
Activity* Rhythmicity Adaptability* Approach* Intensity* Mood* Persistence*  Distractibility* Threshold
Category
- a- Profle1(333%) —a—Profile2(11.1%) —- -—- Profile 3 (29.0%)  ---m- Profile 4 (13.5%) —e— Profile 5 (13.1%)
(Curious) (Difficult) (Shy) (Slow-to-warm-up) (Easy)

Fig. 1. Profile plot of the five-profile model. Higher ATQ2 scores represent: low activity level, high rthythmicity (or regularity), gradual
adaptability, low approach (or initial withdrawal), high intensity, negative mood, low persistence, high distractibility, and low sensory
threshold (or sensitivity). Categories that most effectively differentiated the profiles (where statistically significant differences were
accompanied by medium or large effect sizes) are denoted with an asterisk (*).

6 @8 IMR Press


https://www.imrpress.com

Table 3. Profile comparison results.

Post-hoc test

. ANOVA
Variables M SD Curious Difficult Shy Slow-to-warm-up
t d t d t d ¢ d F(4) n?
Activity 140.3*** 0.309
Curious (n =419) -0.59 0.79 - -
Difficult (n = 140) 0.41 0.93 —12.3*** —-1.199 - -
Shy (n=366) 0.65 0.81 —20.8*** —1.490 -29* -0.291 - -
Slow-to-warm-up (n=170) 0.28 0.87 —-11.5*** —1.044 14 0.155 4.8*** 0447 - -
Easy (n = 165) -0.56 0.85 —-04  -0.037 10.1 1.162 15.5%**% 1454 9.2***  1.007
Rhythmicity 33 0.010
Curious (n =419) 0.12 0.95 - -
Difficult (n = 140) -0.08 1.03  2.0* 0.198 - -
Shy (n = 366) —0.10 0.98 3.1 0.220 0.220 0.022 - -
Slow-to-warm-up (n=170) 0.08 1.08 0.5 0.046 -1.338 -0.153 -19 -0.175 - -
Easy (n = 165) —0.10 1.01 2.4 0.220  0.190 0.022 0 0 1.6 0.174
Adaptability 284.5%** (0.476
Curious (n =419) —-0.08 0.70 - -
Difficult (n = 140) 1.24 0.82 —-18.7*** —1.827 - -
Shy (n = 366) 047 0.82 —10.5%** —0.755 10.8*** 1.073 - -
Slow-to-warm-up (n=170) —0.72 0.68 9.6***  0.874 23.7*** 2702 17.5*** 1.629 - -
Easy (n = 165) —1.14 0.52 15.8*** 1.454 28.6*** 3.281 23.5%** 2208 53*** (.579
Approach 405.7%** 0.564
Curious (n =419) -0.57 0.73 - -
Difficult (n = 140) 0.83 0.78 —21.7*** —2.122 - -
Shy (n=366) 0.75 0.61 —28.0*** —2.003 1.2 0.119 - -
Slow-to-warm-up (n=170) 0.32 0.60 —14.8*%** —1344 6.8*** 0.779 7.01*** 0.660 - -
Easy (n = 165) —1.24 0.54 10.9%*%* 1.002 27.2*%*%* 3,124 32.0%** 3.005 21.5%** 2345
Intensity 324.1*** 0.508
Curious (n =419) 0.30 0.71 - -
Difficult (n = 140) 1.39 0.63 —-15.9*** —1.552 - -
Shy (n = 366) 0.04 0.75 5.0%** 0360 19.2*%%* 1912 - -
Slow-to-warm-up (n=170) —1.02 0.65 20.6*** 1.872 30.0*** 3.425 16.3*** 1.512 - -
Easy (n = 165) —0.97 0.70 19.7*%*%* 1.808 29.2*** 3.360 15.4*** 1448 -0.590 —0.064
Mood 239.7*** (0.433
Curious (n =419) 0.13 0.74 - -
Difficult (n = 140) 1.39 0.78 —17.2*** —1.679 - -
Shy (n = 366) 0.13 0.78 0 0 16.9*** 1.680 - -
Slow-to-warm-up (n=170) —0.76 0.78 13.0*** 1.178 25.0*** 2.857 12.7*** 1.177 - -
Easy (n = 165) =0.99 0.67 16.1*** 1483 27.5%** 3,162 15.8*** 1.482 2.8 0.305
Persistence 50.9%** 0.140
Curious (n =419) —-0.02 0.87 - -
Difficult (n = 140) 0.64 1.09 -—7.2%%* —0.707 - -
Shy (n = 366) 026 1.00 —4.3*** —0307 4.0%** 0.400 - -
Slow-to-warm-up (n=170) —0.54 0.84 6.1***  0.554 11.0*** 1261 9.3*** (.86l - -
Easy (n = 165) —0.52 0.86 5.9*%** 0.538 10.8*** 1245 9.0*** 0.845 -0.1 -0.016
Distractibility 137.6*** 0.305
Curious (n =419) -0.11 0.81 - -
Difficult (n = 140) 1.05 0.78 —14.2*** —1.389 - -
Shy (n = 366) 038 0.85 —8.1*** —0.576 8.2*** 0.813 - -
Slow-to-warm-up (n=170) —0.70 0.93 7.8***  0.712 18.4*** 2,101 13.9*** 1.288 - -
Easy (n = 165) —0.73 0.82 82***  (0.751 13.9%** 2.140 14.2*** 1327 0.359 0.039
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Table 3. Continued.

Post-hoc test

. ANOVA
Variables M SD Curious Difficult Shy Slow-to-warm-up
t d t d t d ¢ d F@4) n?
Threshold 353 0.101
Curious (n =419) 0.07 0.92 - -
Difficult (n = 140) 0.59 091 =5.6*** —0.547 - -
Shy (n = 366) 0.11 094 -0.6 —0.043 5.1*** 0503 - -
Slow-to-warm-up (n=170) —0.39 1.02 5.4*** 0488 9.1*** 1.034 5.7*** 0531 - -
Easy (n = 165) —0.53 1.02 6.8*** 0.629 10.2*** 1.176 7.2%** 0.673 1.3 0.142

Note: Higher scores represent low activity level, high rhythmicity (or regularity), gradual adaptability, low approach (or initial

withdrawal), high intensity, negative mood, low persistence, high distractibility, and low threshold (or sensitivity). Post-hoc tests

were performed with Bonferroni correction, adjusting p-value for comparisons within a family of 5. For clarity, scores that deviate

significantly from the sample M are underlined, while the # and F values are written in bold when statistical significance (p) is

accompanied by a medium or large effect size (n2/Cohen’s d). *p < 0.05. ***p < 0.001.

ity for model selection. BIC reached its minimum with the
four-profile model, whereas SABIC favored a seven-profile
solution. Although the elbow plot did not clarify the model
prevalence for AIC and SABIC, it showed a clear flatten-
ing of the BIC curve beginning with the four-profile solu-
tion. In contrast, entropy reached its lowest value in the
four-profile model, suggesting reduced classification accu-
racy at that level. For models with seven or more profiles, at
least one subgroup fell below acceptable thresholds for pos-
terior probability and class size, raising concerns about sta-
bility and interpretability. The BLRT indicated significant
improvements in fit for most adjacent model comparisons,
except between the seven- and eight-profile solutions.

Taken together, these considerations identified the
five-profile model as the most statistically viable: it yielded
the second-lowest BIC, showed improved entropy relative
to the four-profile solution, and maintained subgroup sizes
above the recommended minimum thresholds.

Beyond statistical indices, the five-profile model was
also preferred based on its interpretability and theoretical
coherence (Fig. 1). Each profile’s distinctive characteristics
were interpreted relative to sample M, providing a nuanced
understanding of temperament expression both within and
across profiles (Table 3).

Within this model, Profile 2 (11.1% of the sample)
was characterized by low adaptability, withdrawal, high
emotional intensity, negative mood, and distractibility, cor-
responding to the Difficult temperament. Individuals in
this group tend to be easily distracted, react strongly—
often negatively—to environmental changes, and require
more time to adjust to new circumstances. In contrast,
Profile 5 (13.1%) was characterized by high adaptabil-
ity, positive responses to novelty, mild emotional reactiv-
ity, positive mood, and low distractibility, reflecting the
Easy temperament—typically flexible, stable, and respon-
sive to environmental demands. The remaining profiles re-
flected more differentiated patterns. Profile 1 (33.3%) ex-
hibited high activity and strong approach behavior, earn-

ing the label Curious; individuals with this profile are ener-
getic, exploratory, and readily engage with new situations.
Profile 3 (29.0%) showed low activity and pronounced
withdrawal, consistent with a Shy temperament character-
ized by hesitancy and slow engagement in unfamiliar set-
tings. Finally, Profile 4 (13.5%) shared traits with Easy
type—adaptability, mild emotional responses, and positive
mood—but differed in exhibiting lower activity and a more
cautious approach to novelty, aligning with the Slow-to-
warm-up profile. Collectively, the behavioral distinctions
across profiles underscore the conceptual coherence of the
typology and support the rationale for the adopted labels.

3.2.2 Profile Relations With Country, Gender, and Age

The distribution of temperament profiles and the prob-
abilities of profile membership were examined across coun-
try, gender, and age. Due to the large sample size, there
were some significant correlations accounted for only small
amounts of variance (Table 4).

The analysis revealed a statistically significant,
though small, association between profile distribution and
country. In both, the USA and Lithuanian samples, the Cu-
rious and Shy profiles predominated, together accounting
for approximately 60% of participants. In the USA sample,
the Difficult profile was the least prevalent, whereas in the
Lithuanian sample, both the Difficult and Slow-to-warm-up
profiles occurred at similarly low rates. Probability analy-
ses supported these findings: Lithuanian participants were
more likely to belong to the Curious profile, whereas USA
participants showed a higher likelihood of being classified
as Slow-to-warm-up. These differences, although statisti-
cally significant, were accompanied by small effect sizes.

Gender-based differences also reached statistical sig-
nificance but were similarly limited in magnitude. Across
both female and male subgroups, the Curious and Shy pro-
files were the most common, while the Difficult profile was
the least frequent, especially among males. Probability es-
timates indicated that females were more likely than males
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Table 4.

Composition of profiles and probability of belonging to a profile by country, gender, and age.

Country Gender Age
Prevalence Probability Prevalence Probability Prevalence  Probability
Profile USA,% LT,%  ¢(1258) d Female, % Male, % ¢ (1254) d M SD r
Curious 28.3 37.1 —4.1%%*  —0.230 322 37.4 —2.2*  —-0.146 32.7 124 0.03
Difficult 10.5 11.6 -0.6  —0.035 12.1 7.7 2.4% 0.158 303 10.2 —0.07*
Shy 31.8 26.9 1.9 0.107 30.3 24.5 2.2% 0.149 309 122  —0.08**
Slow-to-warm-up ~ 15.9 11.6 3.3%**  0.190 12.6 16.8 -1.5 -0.101 323 138 0.03
Easy 13.5 12.8 0.4 0.023 12.9 13.6 -09 —0.060 353 157 0.17%***
x2(4) = 14.4%* x2(4)=11.2* F(4)=4.1%*
Cramer’s V=0.107 Cramer’s V = 0.094 7% =0.013

Note: Due to the limited number of non-binary individuals, gender analysis focused exclusively on data from female and male
participants (n = 1256). *p < 0.05. **p < 0.01. ***p < 0.001. USA, United States; LT, Lithuania.

to belong to the Difficult and Shy profiles, whereas males
were more likely to be classified as Curious. However,
all observed gender differences exhibited very weak effect
sizes, indicating minimal practical significance.

Age-related differences in profile membership were
also statistically significant, though with small magnitude.
Participants in the Difficult profile had the lowest average
age, while those in the Easy profile had the highest. The
remaining profiles showed intermediate age distributions.
A positive association was observed between age and the
probability of membership in the Easy profile, whereas neg-
ative associations emerged for the Difficult and Shy pro-
files. Although statistically significant, these relationships
were weak, suggesting that age had only a minimal influ-
ence on profile assignment.

Overall, these findings indicate that country, gender,
and age were not major correlates of temperament profile
membership in this sample, supporting the generalizabil-
ity of the five-profile structure across sociodemographic
groups.

4. Discussion

This study identified five qualitatively distinct adult
temperament profiles—Easy, Difficult, Slow-to-warm-up,
Curious, and Shy—based on a large cross-national sam-
ple assessed with standardized self-report instruments
grounded in the NYLS framework. The first three pro-
files closely resembled the original NYLS types (Chess and
Thomas, 1999; Thomas et al., 1963), reinforcing the frame-
work’s enduring relevance. However, the Easy profile was
less prevalent in this adult sample, and no “unclassified” or
“intermediate” individuals were identified. Instead, partic-
ipants not captured by the original typology were meaning-
fully grouped into two additional profiles: Curious and Shy.
This suggests that the classic three-type structure, while
foundational, may have overlooked important temperament
configurations that become detectable when using modern
person-centered methods.

&% IMR Press

The Curious and Shy profiles represent conceptu-
ally coherent extensions of the NYLS model, distinguished
primarily by approach-withdrawal tendencies and activity
level—dimensions central to many temperament theories
(Zuckerman, 2012). The Curious profile was characterized
by high activity and strong approach tendencies, whereas
the Shy profile reflected low activity and marked with-
drawal. These opposing behavioral styles help address a
theoretical gap left by the original NYLS structure. It is
plausible that these patterns were not previously detected
due to their limited relevance to symptomatic behaviors.

The five-profile model also aligns conceptually with
other large-scale typologies. For instance, the Dunedin
study proposed five temperament types: Undercontrolled,
Inhibited, Confident, Reserved, and Well-adjusted (Caspi
and Silva, 1995; Caspi et al., 2003). Several of these corre-
spond to NYLS categories: Undercontrolled with Difficult,
Inhibited with Slow-to-warm-up, and Well-adjusted with
Easy (Caspi, 2000). The Curious profile resembles the Con-
fident type, defined by high approachability in childhood
and impulsivity in adulthood, whereas the Shy profile par-
allels the Reserved type, characterized by withdrawal and
sluggishness in childhood and a less decisive disposition in
adulthood. Additional support comes from person-centered
models grounded in broader personality frameworks. For
example, Herzberg and Roth (2006) used Big Five data
to identify five clusters—Resilient, Overcontrolled, Under-
controlled, Reserved, and Confident—that closely parallel
both the Dunedin and current model. Although based on
different theoretical foundations, this structure shows orga-
nizational similarities, suggesting common patterns of per-
sonality and temperament across frameworks. This is con-
sistent with Asendorpf’s (2008) work, which directly linked
NYLS temperament concepts to adult personality proto-
types, highlighting continuity from early behavioral tenden-
cies into adulthood. Taken together, these parallels position
the present five-profile solution within a broader family of
five-type models, underscoring its theoretical significance
and its convergence with established temperament and per-
sonality typologies.
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The present typology also helps clarify previously
overlapping constructs in the literature. For instance,
the Slow-to-warm-up profile identified here, characterized
by withdrawal, persistence, and low distractibility, more
closely aligns with the Reserved type in the Dunedin study
(Caspi and Silva, 1995) than with the Inhibited type. In con-
trast, the Shy profile, which also exhibits withdrawal but
is characterized by low persistence and high distractibility,
aligns more closely with the Inhibited type. This distinction
addresses a long-standing conflation between temperamen-
tal shyness and Slow-to-warm-up temperament. Asendorpf
(2008) described a “Slow-to-warm-up inhibited temper-
ament” (p. 113) as a developmental precursor to adult
introversion and neuroticism. Our findings suggest that
this description more accurately characterizes the Shy pro-
file, while the Slow-to-warm-up profile appears more self-
regulated and emotionally stable in terms of behavioral re-
activity. These refinements enhance conceptual precision
and may inform both developmental theory and clinical as-
sessment.

Beyond temperament, person-centered models based
on broader personality inventories further highlight the
relevance of the current findings. For instance, studies
by Isler et al. (2016) and Daljeet et al. (2017), using
the Big Five and HEXACO models, identified three- to
five-profile structures through latent modeling approaches.
Similarly, Fisher and Robie (2019), using an exception-
ally large global dataset, proposed a three-profile system—
Maladaptive, Adaptive, and Highly-adaptive—based on
overall psychological adjustment. On the one hand, these
models, though grounded in different traditions, show sim-
ilar patterns of high and low trait expression. On the
other hand, they typically do not capture qualitative distinc-
tions in behavioral reactivity, such as approach-withdrawal
or emotional intensity, which are central to temperament
theory. This comparison highlights the complementary
value of temperament-based typologies in capturing early-
emerging affective and regulatory styles that may precede
or inform broader personality constructs.

Demographic factors, including age, gender, and
country, were not meaningfully associated with tempera-
ment profile membership. Although some effects reached
statistical significance, their effect sizes were small, indi-
cating limited practical relevance. This finding aligns with
previous research suggesting that demographic effects may
be weaker in adulthood, particularly in older samples (Bran-
cartetal., 2024). Prior studies have reported mixed findings
regarding gender-based differences (Wessman et al., 2012;
Wytykowska et al., 2022), but these often relied on broader
constructs or included non-temperamental variables, mak-
ing direct comparisons difficult. The similarity in profile
distributions across the USA and Lithuanian samples fur-
ther supports the potential cross-cultural generalizability of
the five-profile model. Nonetheless, future research should
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examine whether more nuanced patterns were obscured by
sample characteristics, cohort effects, or broader sociocul-
tural factors.

From an applied perspective, the current findings are
potentially relevant for temperament-based assessment and
for identifying individual differences in behavioral style,
emotional responsiveness, and person-environment fit in
both clinical and everyday contexts. The clear differentia-
tion among the five profiles may also facilitate more per-
sonalized approaches in psychological assessment, coun-
seling, and workplace or interpersonal settings by linking
characteristic patterns of activity and approach-withdrawal
tendencies to adaptive functioning and social behavior. The
cross-national similarity of profiles further indicates that
these configurations reflect broad, culturally generalizable
dimensions of temperament rather than sample-specific ar-
tifacts. Regarding developmental continuity, the present
typology could facilitate integration of the NYLS frame-
work across the lifespan if replicated in younger samples.
Establishing whether a similar structure emerges in child-
hood will require empirical testing using existing caregiver-
based assessment instruments rather than self-report mea-
sures (Carey and McDevitt, 2016). Such research would
clarify whether the five-profile solution reflects a stable
organizational pattern of temperament from early life into
adulthood.

Limitations

Several limitations of the present study should be ac-
knowledged, some of which also suggest promising direc-
tions for future research. First, although the five-profile
solution demonstrated theoretical coherence and statistical
robustness, internal validation procedures, such as cross-
validation or sample splitting, were not conducted. Fu-
ture research should assess the stability and replicabil-
ity of the profiles using resampling methods, alternative
model validation strategies, or analyses on independent
samples, and could also apply multiple-group LPA to ex-
amine population-level differences more directly. Second,
although the Difficult profile is well documented in the
clinical literature, the Curious and Shy profiles remain less
understood. Their psychological, behavioral, and health-
related correlates warrant further investigation to determine
their predictive and practical significance. Incorporating
external validation measures, such as personality or adjust-
ment indicators, would provide additional insight into the
functional significance of these profiles. Third, the study
relied on a convenience sample that was predominantly fe-
male, which may limit generalizability of the findings. Al-
though no meaningful gender-based differences were ob-
served, future research should aim for greater demographic
balance and include gender-diverse participants. Fourth,
temperament was assessed through a self-report instrument,
which is inherently susceptible to biases in self-perception
and response style. Although data quality was monitored
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through a careless responding screening procedure, which
partially controlled for response bias, reliance on self-report
therefore remains a limitation of the study. Fifth, beyond
country of residence, no additional sociodemographic vari-
ables, such as education, occupation, or income, were col-
lected. These factors may influence or moderate tempera-
ment profiles and should be addressed in future research.
Finally, longitudinal studies are needed to examine intrain-
dividual changes in temperament, transitions between pro-
files, and the stability of the five-profile model over time.
Extending this typology to childhood and adolescence is es-
sential for assessing developmental continuity and identify-
ing early predictors of adult temperament configurations.

5. Conclusions

The current study re-evaluated the classic NYLS tem-
perament typology using modern person-centered statisti-
cal methods in a large adult sample. Five temperament
profiles—Easy, Difficult, Slow-to-warm-up, Curious, and
Shy—were identified. Three profiles closely aligned with
the original NYLS categories, while two extended the
model in theoretically meaningful ways and demonstrated
conceptual connections to other temperament and person-
ality typologies. Notably, profile membership was largely
independent of age, gender, and country, suggesting broad
applicability across demographic groups.

By offering greater structural clarity and conceptual
refinement, the updated typology advances efforts to un-
derstand individual differences in temperament across the
lifespan. Future research should aim to replicate this model
in diverse populations, evaluate its predictive validity, and
explore its relevance across developmental, clinical, and
applied contexts.

Availability of Data and Materials

The data that support the findings of this study are
available from the authors upon reasonable request.

Author Contributions

SM played a lead role in supervision and an equal role
in conceptualization, data curation, investigation, method-
ology, writing—original draft, writing—review and edit-
ing. TL played a lead role in formal analysis and visual-
ization and an equal role in conceptualization, data cura-
tion, investigation, methodology, writing—original draft,
writing—review and editing. Both authors contributed to
editorial changes in the manuscript. Both authors read and
approved the final manuscript. Both authors have partici-
pated sufficiently in the work and agreed to be accountable
for all aspects of the work.

Ethics Approval and Consent to Participate

The study was conducted in accordance with the Dec-
laration of Helsinki. The research protocol adhered to

&% IMR Press

herein was approved by the Vilnius University Committee
on Research Ethics in Psychology (No. 31/(1.3 E) 250000-
KP-50). Authorization for the use of anonymous server
data was granted by the Project Manager at Behavioral—
Developmental Initiatives. Informed consent was obtained
from all participants included in the study.

Acknowledgment

The authors wish to express their gratitude to Roy P.
Martin, Professor Emeritus at the University of Georgia,
for his valuable contribution to this paper. His thoughtful
review of an earlier version of the manuscript and helpful
comments greatly enhanced the quality and clarity of this

paper.

Funding

This research received no external funding.

Conflict of Interest

The authors declare no conflict of interest.

Supplementary Material

Supplementary material associated with this article
can be found, in the online version, at https://doi.org/10.
31083/BP45740.

References

Allik J, Church AT, Ortiz FA, Rossier J, Hiebickova M, de Fruyt
F, et al. Mean profiles of the NEO Personality Inventory.
Journal of Cross-Cultural Psychology. 2017; 48: 402—420.
https://doi.org/10.1177/0022022117692100

Asendorpf JB. Developmental perspectives. In Boyle GJ,
Matthews G, Saklofske DH (eds.) The SAGE handbook of
personality theory and assessment, Vol. 1. Personality theo-
ries and models (pp. 101-123). Sage Publications: London.
2008. https://doi.org/10.4135/9781849200462.n5

Asendorpf JB. Editorial:
European Journal of Personality. 2002; 16:
https://doi.org/10.1002/per.446

The puzzle of personality types.
S1-S5.

Augustine ME, Moding KIJ, Stifter CA. Person-centered

profiles of child temperament: A comparison of
coder, mother, and experimenter ratings. Infant
Behavior and Development. 2022;  68: 101725.

https://doi.org/10.1016/j.intbeh.2022.101725

Bates JE, Freeland CA, Lounsbury ML. Measurement of in-
fant difficultness. Child Development. 1979; 50: 794-803.
https://doi.org/10.2307/1128946

Bauer J. A primer to latent profile and latent class analysis.
In Goller M, Kyndt E, Paloniemi S, Damsa C (eds.) Meth-
ods for researching professional learning and development:
Challenges, applications and empirical illustrations (pp. 243—
268). Springer: Cham. 2022. https://doi.org/10.1007/978-3-
031-08518-5_11

Behavioral-Developmental Initiatives (B—DI). The New York

11


https://doi.org/10.31083/BP45740
https://doi.org/10.31083/BP45740
https://www.imrpress.com

Longitudinal Scales: Adult Temperament Questionnaire 2
(2017 edition): Test manual and users guide (by Stella Chess
and Alexander Thomas). Behavioral-Developmental Initia-
tives: Scottsdale. 2018.

Brancart X, Rossi G, Dierckx E, De Vos I, De Raedt R. Temper-
ament based personality types in community-dwelling older
adults: A latent profile analysis. Psychologica Belgica. 2024;
64: 24-41. https://doi.org/10.5334/pb.1257

Brown TA. Confirmatory factor analysis for applied research.
2nd edn. The Guilford Press: New York. 2015.

Buss AH, Plomin R. A temperament theory of personality de-
velopment. Wiley-Interscience: Oxford. 1975.

Buss AH, Plomin R. Temperament: Early developing personal-
ity traits. Lawrence Erlbaum Associates: Hillsdale. 1984.

Carey WB. A simplified method for measuring infant tem-
perament. The Journal of Pediatrics. 1970; 77: 188-194.
https://doi.org/10.1016/S0022-3476(70)80322-5

Carey WB, McDevitt SC. Child behavioral assessment
& management in primary care. 2nd edn. Behavioral-
Developmental Initiatives: Scottsdale. 2016.

Carey WB, McDevitt SC. Coping with children’s temperament:
A guide for professionals. BasicBooks: New York. 1995.

Caspi A, Harrington H, Milne B, Amell JW, Theodore RF, Mof-
fitt TE. Children’s behavioral styles at age 3 are linked to their
adult personality traits at age 26. Journal of Personality. 2003;
71: 495-513. https://doi.org/10.1111/1467-6494.7104001

Caspi A, Silva PA. Temperamental qualities at age three predict
personality traits in young adulthood: Longitudinal evidence
from a birth cohort. Child Development. 1995; 66: 486—498.
https://doi.org/10.1111/j.1467-8624.1995.tb00885.x

Caspi A. The child is father of the man: Personality con-
tinuities from childhood to adulthood. Journal of Per-
sonality and Social Psychology. 2000; 78: 158-172.
https://doi.org/10.1037/0022-3514.78.1.158

Cassiano RGM, Provenzi L, Linhares MBM, Gas-
pardo CM, Montirosso R. Does preterm birth af-
fect child temperament?
fant Behavior & Development. 2020; 58:
https://doi.org/10.1016/j.infbeh.2019.101417

A meta-analytic study. In-
101417.

Chen FF. Sensitivity of goodness of fit indexes to lack
of measurement invariance. Structural Equation Model-
ing: A Multidisciplinary Journal. 2007; 14: 464-504.
https://doi.org/10.1080/10705510701301834

Chess S, Thomas A. Goodness of fit: Clinical applications,
from infancy through adult life. Brunner/Mazel: Philadelphia.
1999. https://doi.org/10.4324/9780203727607

Chess S, Thomas A. Temperament in clinical practice. The Guil-
ford Press: New York. 1986.

Cloninger CR, Svrakic DM, Przybeck TR. A psy-
chobiological model of temperament and character.
Archives of General Psychiatry. 1993; 50: 975-990.
https://doi.org/10.1001/archpsyc.1993.01820240059008

Cohen J. Statistical power analysis for the behavioral sciences.
2nd edn. Lawrence Erlbaum Associates: Hillsdale. 1988.

12

Curran PG. Methods for the detection of carelessly
invalid responses in survey data. Journal of Ex-
perimental Social Psychology. 2016;  66: 4-19.
https://doi.org/10.1016/j.jesp.2015.07.006

Dalimonte-Merckling DM, Brophy-Herb HE. A per-
son-centered approach to child temperament and par-
enting. Child Development. 2019; 90:  1702-1717.
https://doi.org/10.1111/cdev.13046

Daljeet KN, Bremner NL, Giammarco EA, Meyer JP, Paunonen
SV. Taking a person-centered approach to personality: A
latent-profile analysis of the HEXACO model of personal-
ity. Journal of Research in Personality. 2017; 70: 241-251.
https://doi.org/10.1016/j.jrp.2017.08.003

Delgado SV, Pedapati EV, Strawn JR. Promoting the emotional
and behavioral success of youths: A practical guide for clin-
icians. Springer: Cham. 2022. https://doi.org/10.1007/978-3-
030-88075-0

DeVries MW. Temperament and infant mortality among the Ma-
sai of East Africa. The American Journal of Psychiatry. 1984;
141: 1189-1194. https://doi.org/10.1176/ajp.141.10.1189

Ellis PD. The essential guide to effect sizes: Statistical power,
meta-analysis, and the interpretation of research results. Cam-
bridge University Press: Cambridge. 2010.

Evans DE, Rothbart MK. A two-factor model of temperament.
Personality and Individual Differences. 2009; 47: 565-570.
https://doi.org/10.1016/j.paid.2009.05.010

Evans DE, Rothbart MK. Developing a model for adult tempera-
ment. Journal of Research in Personality. 2007; 41: 868—888.
https://doi.org/10.1016/j.jrp.2006.11.002

Ferguson CJ. An effect size primer: A guide for clinicians and
researchers. Professional Psychology: Research and Practice.
2009; 40: 532-538. https://doi.org/10.1037/a0015808

Fisher PA, Robie C. A latent profile analysis of the Five Fac-
tor Model of personality: A constructive replication and ex-
tension. Personality and Individual Differences. 2019; 139:
343-348. https://doi.org/10.1016/j.paid.2018.12.002

Gartstein MA, Prokasky A, Bell MA, Calkins S, Bridgett DJ,
Braungart-Rieker J, et al. Latent profile and cluster analysis of
infant temperament: Comparisons across person-centered ap-
proaches. Developmental Psychology. 2017; 53: 1811-1825.
https://doi.org/10.1037/dev0000382

Guerin DW, Gottfried AW, Preston KSJ, Gottfried AE, Ramos
MC, Oliver PH, et al. Latent profile analysis of adoles-
cent temperament: Relations to happiness and health in
adulthood. Journal of Adolescence. 2023; 95: 933-946.
https://doi.org/10.1002/jad.12165

Hawes MT, Finsaas MC, Olino TM, Klein DN. A person-
centered approach to understanding child temperament at ages
3 and 6. European Journal of Personality. 2022; 36: 91-107.
https://doi.org/10.1177/08902070211007666

Herzberg PY, Roth M. Beyond resilients, undercontrollers, and
overcontrollers? An extension of personality prototype re-
search. European Journal of Personality. 2006; 20: 5-28.
https://doi.org/10.1002/per.557

&% IMR Press


https://www.imrpress.com

Howard MC, Hoffman ME. Variable-centered, person-centered,
and person-specific approaches: Where theory meets the
method. Organizational Research Methods. 2018; 21: 846—
876. https://doi.org/10.1177/1094428117744021

Isler L, Liu JH, Sibley CG, Fletcher GJO. Self-regulation and
personality profiles: Empirical development, longitudinal sta-
bility and predictive ability. European Journal of Personality.
2016; 30: 274-287. https://doi.org/10.1002/per.2054

JASP Team. Version 0.18.1. JASP. 2024. Available at:
https://jasp-stats.org/ (Accessed: 26 September 2024).

Karppanen AK, Miettunen J, Hurtig T, Nordstrom T, Tam-
melin T, Korpelainen R. Temperament and longitudinal
changes in physical activity—the Northern Finland Birth Co-
hort 1966 Study. BMC Public Health. 2023; 23: 426.
https://doi.org/10.1186/512889-023-15303-9

Keltikangas-Jarvinen L, Ravaja N, Viikari J. Identify-
ing Cloninger’s temperament profiles as related to
the early development of the metabolic cardiovascu-
lar syndrome in young men. Arteriosclerosis, Throm-
bosis, and Vascular Biology. 1999; 19: 1998-2006.
https://doi.org/10.1161/01.ATV.19.8.1998

Korn SJ. Continuities and discontinuities in difficult/easy tem-
perament: Infancy to young adulthood. Merrill-Palmer Quar-
terly. 1984; 30: 189-199.

Kurcinka MS (ed.) Raising your spirited baby: A breakthrough
guide to thriving when your baby is more... alert and intense
and struggles to sleep. William Morrow: New York. 2020.

Lazdauskas T, McDevitt SC. The Chess—Thomas Adult
Temperament Questionnaire: Psychometric properties of
the Lithuanian version. Social Sciences. 2023; 12: 52.
https://doi.org/10.3390/socscil 2020052

Maine J, Huelsman TJ, Gagnon SG, Webb RM, Kidder-Ashley
P. A penguin is not a giraffe: Categorizing preschool children
according to temperament. Early Childhood Education Jour-
nal. 2025; 53: 1807-1821. https://doi.org/10.1007/s10643-
024-01696-8

Martin RP, Lease AM. Influential children in middle child-
hood peer culture: Effects of temperament and commu-
nity culture. Frontiers in Psychology. 2022; 13: 923469.
https://doi.org/10.3389/fpsyg.2022.923469

Meade AW, Craig SB. Identifying careless responses in sur-
vey data. Psychological Methods. 2012; 17: 437-455.
https://doi.org/10.1037/a0028085

Mervielde I, Asendorpf JB. Variable-centred and person centred
approaches to childhood personality. In Hampson SE (ed.)
Advances in personality psychology, Vol. 1 (pp. 37-76). Psy-
chology Press: East Sussex. 2000.

Moran L, Lengua LJ, Zalewski M, Ruberry E, Klein M, Thomp-
son S, et al. Variable- and person-centered approaches to ex-
amining temperament vulnerability and resilience to the ef-
fects of contextual risk. Journal of Research in Personality.
2017; 67: 61-74. https://doi.org/10.1016/j.jrp.2016.03.003

Moreira PAS, Inman RA, Cloninger CR. Humor and personality:

Temperament and character have different roles. Social Psy-
chological and Personality Science. 2022a; 13: 1246-1258.

&% IMR Press

https://doi.org/10.1177/19485506211066369

Moreira PAS, Lopes JC, Inman RA, Cunha O. The personality of
male prisoners: Moving towards an integrated temperament-
and-character-based theory of criminal and antisocial be-
havior. Journal of Criminal Justice. 2022b; 79: 101897.
https://doi.org/10.1016/j.jcrimjus.2022.101897

Miiller A, Claes L, Wilderjans TF, de Zwaan M. Temperament
subtypes in treatment seeking obese individuals: A latent pro-
file analysis. European Eating Disorders Review. 2014; 22:
260-266. https://doi.org/10.1002/erv.2294

Nylund KL, Asparouhov T, Muthén BO. Deciding on the num-
ber of classes in latent class analysis and growth mixture mod-
eling: A Monte Carlo simulation study. Structural Equation
Modeling: A Multidisciplinary Journal. 2007; 14: 535-569.
https://doi.org/10.1080/10705510701575396

Pesonen AK, Réikkonen K, Keskivaara P, Keltikangas-Jarvinen
L. Difficult temperament in childhood and adulthood: conti-
nuity from maternal perceptions to self-ratings over 17 years.
Personality and Individual Differences. 2003; 34: 19-31.
https://doi.org/10.1016/S0191-8869(02)00021-1

Putnam SP, Sehic E, French BF, Gartstein MA, Lira Luttges
B, 486 Additional Partners in the Global Temperament
Project. The Global Temperament Project: Parent-reported
temperament in infants, toddlers, and children from 59
nations. Developmental Psychology. 2024; 60: 916-941.
https://doi.org/10.1037/dev0001732

R Core Team. R: A language and environment for statistical
computing. R Foundation for Statistical Computing: Vienna.
2023.

Rosenberg JM, Beymer PN, Anderson DJ, van Lissa CJ, Schmidt
JA. tidyLPA: An R package to easily carry out latent pro-
file analysis (LPA) using open-source or commercial soft-
ware. The Journal of Open Source Software. 2018; 3: 978.
https://doi.org/10.21105/joss.00978

Rosseel Y. lavaan: An R package for structural equation
modeling. Journal of Statistical Software. 2012; 48: 1-36.
https://doi.org/10.18637/jss.v048.102

Roth M, Herzberg PY. The resilient personality prototype: Re-
silience as a self-deception artifact? Journal of Individual
Differences. 2017; 38: 1-11. https://doi.org/10.1027/1614-
0001/a000216

Rothbart MK, Ahadi SA, Evans DE. Temperament and
personality:  origins and outcomes. Journal of Per-
sonality and Social Psychology. 2000; 78: 122-135.
https://doi.org/10.1037//0022-3514.78.1.122

Rzeszutek M, Oniszczenko W. Temperament profiles and post-
traumatic stress disorder symptoms: A comparative study be-
tween uniformed services, HIV-infected patients and a non-
clinical sample. Personality and Individual Differences. 2022;
195: 111681. https://doi.org/10.1016/j.paid.2022.111681

Schmitt DP, Allik J, McCrae RR, Benet-Martinez V. The geo-
graphic distribution of Big Five personality traits: Patterns
and profiles of human self-description across 56 nations.
Journal of Cross-Cultural Psychology. 2007; 38: 173-212.
https://doi.org/10.1177/0022022106297299

13


https://www.imrpress.com

Spurk D, Hirschi A, Wang M, Valero D, Kauffeld S. La-
tent profile analysis: A review and “how to” guide
of its application within vocational behavior research.
Journal of Vocational Behavior. 2020; 120: 103445.
https://doi.org/10.1016/j.jvb.2020.103445

Strelau J. The Regulative Theory of Temperament: Current sta-
tus. Personality and Individual Differences. 1996; 20: 131—
142. https://doi.org/10.1016/0191-8869(95)00159-X

Super CM, Axia G, Harkness S, Welles-Nystrom B, Zylicz
PO, Parmar P, et al. Culture, temperament, and the “dif-
ficult child”: A study in seven Western cultures. Interna-
tional Journal of Developmental Science. 2008; 2: 136-157.
https://doi.org/10.3233/DEV-2008-21209

Super CM, Harkness S, Bonichini S, Welles B, Zylicz
PO, Bermidez MR, et al. Developmental continuity and
change in the cultural construction of the “difficult child”:
A study in six Western cultures. New Directions for
Child and Adolescent Development. 2020; 2020: 43-68.
https://doi.org/10.1002/cad.20338

Svetina D, Rutkowski L, Rutkowski D. Multiple-group
invariance with categorical outcomes using updated
guidelines: An illustration wusing Mplus and the
lavaan/semTools packages. Structural Equation Model-
ing: A Multidisciplinary Journal. 2020; 27: 111-130.
https://doi.org/10.1080/10705511.2019.1602776

Teglasi H, Putnam SP, Majdandzi¢ M. Editorial: Integrative per-
spectives on the person-context interplay through the lens of
temperament. Frontiers in Psychology. 2023; 14: 1156267.
https://doi.org/10.3389/fpsyg.2023.1156267

Tein JY, Coxe S, Cham H. Statistical power to detect the correct
number of classes in latent profile analysis. Structural Equa-
tion Modeling: A Multidisciplinary Journal. 2013; 20: 640—
657. https://doi.org/10.1080/10705511.2013.824781

Thomas A, Chess S, Birch HG, Hertzig ME, Korn S. Behavioral
individuality in early childhood. New York University Press:
New York. 1963.

Thomas A, Chess S, Birch HG. Temperament and behavior dis-
orders in children. New York University Press: New York.
1968.

Thomas A, Chess S. Temperament and development. Brun-
ner/Mazel: New York. 1977.

Thomas A, Chess S. The New York Longitudinal Study: From
infancy to early adult life. In Plomin R, Dunn J (eds.) The
study of temperament: Changes, continuities and challenges
(pp- 39-52). Lawrence Erlbaum Associates: Hillsdale. 1986.

14

Thomas A, Mittelman M, Chess S, Korn SJ, Cohen J.
A temperament questionnaire for early adult life. Educa-
tional and Psychological Measurement. 1982; 42: 593-600.
https://doi.org/10.1177/001316448204200224

Turecki S, Tonner L. The difficult child: Expanded and revised
edition. Bantam Books: New York. 2000.

Ward MK, Meade AW. Dealing with careless responding in sur-
vey data: Prevention, identification, and recommended best

practices. Annual Review of Psychology. 2023; 74: 577-596.
https://doi.org/10.1146/annurev-psych-040422-045007

Weller BE, Bowen NK, Faubert SJ. Latent class analysis: A
guide to best practice. Journal of Black Psychology. 2020; 46:
287-311. https://doi.org/10.1177/0095798420930932

Wessman J, Schonauer S, Miettunen J, Turunen H, Parviainen P,
Seppénen JK, et al. Temperament clusters in a normal popu-
lation: Implications for health and disease. PLOS One. 2012;
7: 33088. https://doi.org/10.1371/journal.pone.0033088

Williams GA, Kibowski F. Latent class analysis and latent pro-
file analysis. In Jason LA, Glenwick DS (eds.) Handbook
of methodological approaches to community-based research:
Qualitative, quantitative, and mixed methods (pp. 143—151).
Oxford University Press: Oxford. 2016.

Wu H, Estabrook R. Identification of confirmatory factor analy-
sis models of different levels of invariance for ordered cat-
egorical outcomes. Psychometrika. 2016; 81: 1014-1045.
https://doi.org/10.1007/s11336-016-9506-0

Wu TC, Meechan AJ, Rijlaarsdam J, Maughan B, Fearon P,
Barker ED. Developmental pathways from toddler difficult
temperament to child generalized psychopathology and adult
functioning. Journal of Affective Disorders. 2022; 301: 14—
22. https://doi.org/10.1016/j.jad.2022.01.012

Wytykowska A, Fajkowska M, Skimina E. Taking a person-
centered approach to cognitive emotion regulation: A latent-
profile analysis of temperament and anxiety, and depression
types. Personality and Individual Differences. 2022; 189:
111489. https://doi.org/10.1016/j.paid.2021.111489

Yentes RD, Wilhelm F. Careless: Procedures for computing in-
dices of careless responding. Version 1.2.2. Distributed via the
Comprehensive R Archive Network (CRAN). 2023. Available
at: https://cran.r-project.org/package=careless (Accessed: 30
September 2023).

Zuckerman M. Models of adult temperament. In Zentner M,
Shiner RL (eds.) Handbook of temperament (pp. 41-66). The
Guilford Press: New York. 2012.

&% IMR Press


https://www.imrpress.com

	1. Introduction
	2. Method
	2.1 Participants and Procedure
	2.2 Measures
	2.2.1 Temperament
	2.2.2 Demographics

	2.3 Statistical Analyses

	3. Results
	3.1 Descriptive Statistics
	3.2 LPA
	3.2.1 Determining the Number of Profiles
	3.2.2 Profile Relations With Country, Gender, and Age


	4. Discussion
	Limitations

	5. Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	Supplementary Material
	References

