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Abstract: Individuals who experience a state of loneliness may feel that their needs of belonging are unfulfilled, suffering a state
of social deprivation that might affect their well-being. For a better understanding, three studies (N = 939) aimed to adapt the short
version of the De Jong Gierveld Loneliness Scale to Brazil. In Studies 1 and 2, exploratory and confirmatory analyses corroborated
the expected two correlated factors structure: emotional and social. Evidences of convergent validity and factorial invariance between
genders were also observed. Study 3 verified the instrument’s psychometric properties through Item Response Theory (IRT) and
the results showed that the items presented acceptable levels of difficulty, discriminated participants with similar levels of aptitude/
endorsement and indicated that both factors of the measure presented substantial information for a wide range of the latent trait. We
conclude that this measure is psychometrically suitable for use in Brazil.
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Escala de Solidao de De Jong Gierveld - Versao Reduzida:
Validacao para o Contexto Brasileiro

Resumo: Individuos que vivenciamum estado de soliddo podem sentiruma incompletude em suas necessidades de pertenga, acarretando
um estado de privagao social que pode afetar o seu bem-estar. Para melhor entendimento, trés estudos (N = 939) objetivaram adaptar
a versao reduzida da Escala de Solidao de De Jong Gierveld para o Brasil. Nos estudos 1 e 2, andlises exploratoria e confirmatdria
corroboraram a estrutura esperada de dois fatores correlacionados: emocional e social. Também se observaram evidéncias de validade
convergente e invaridncia fatorial entre os géneros. O estudo 3 avaliou as propriedades psicométricas da medida por meio da Teoria
de Resposta ao Item (TRI) e indicou que os itens da escala apresentam niveis de dificuldade satisfatorios, discriminam participantes
com niveis proximos de aptiddo/endosso e sugerem que os fatores encontrados apresentam informagdes substanciais para uma larga
por¢do do trago latente. Conclui-se que a medida é psicometricamente adequada para utilizagdo no Brasil.

Palavras-chave: soliddo, escalas, medidas

Escala de Soledad de De Jong Gierveld - Version Reducida:
Validacion al Contexto Brasilefio

Resumen: Los individuos que experimentan un estado de soledad pueden sentir que sus necesidades de pertenencia se encuentran
incompletas, sufriendo un estado de privacion social que puede afectar su bienestar. Para una mejor comprension del tema, fueron
realizados tres estudios (N = 939) que tuvieron como objetivo adaptar la version reducida de la Escala de Soledad de De Jong
Gierveld al contexto brasilefio. En los Estudios 1 y 2, los andlisis exploratorio y confirmatorio corroboraron la estructura esperada
de los factores emocional y social, relacionados entre si. También fueron observadas pruebas de validez convergente y conservacion
factorial entre géneros. El Estudio 3 evalué las propiedades psicométricas de la medida mediante la Teoria de Respuesta al item (TRI)
e indicd que los items de la escala presentan niveles satisfactorios de dificultad y discriminan participantes con niveles similares de
aptitud/aprobacion. Ademas, sugieren que los factores determinados contienen informacion significativa para una gran parte del rasgo
latente. Se concluye que la medida es psicométricamente adecuada para su uso en Brasil.

Palabras claves: soledad, escala, pruebas psicométricas
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Humans naturally have a strong need to belong, which
constitutes a fundamental motivation in their lives. This
need to belong and to establish relations with others is so
pervasive that it influences people’s thoughts, emotions and
behaviours, resulting in one of the most important indicators
of individual well-being (Baumeister & Leary, 1995). That
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is, the fulfilment of this need for relationships helps the
development of a better quality of life (Jong-Gierveld & Van
Tilburg, 2010). The individuals who experience a state of
loneliness may feel that their need to belong is unsatisfied,
presenting a state of social deprivation (Baumeister & Leary,
1995), which has shown to be somewhat common in real life
(Hawkley & Cacioppo, 2010; Pinquart & Sorensen, 2001).

Jong-Gierveld and Van Tilburg (2010) found that loneliness
should be studied as a subjective state, a cognitive assessment
of participation and social isolation of the individual, and which
should be considered as an expression of negative feelings that
can be manifested at any stage of life. Therefore, the opposite
of the feeling of loneliness would be to feel incorporated in a
group. It is important to point out, however, that a person who
is alone is not always in a state of loneliness, and a person who
participates in a particular group will not necessarily feel part of
it (Hawkley & Cacioppo, 2010).

Peplau and Perlman (1982) say loneliness is an aversive
state experienced when there is a difference between the
interpersonal relationships the person desires and what
s/he actually has. This discrepancy shows a deficiency in
relationships, both on a quantitative and qualitative level.
In particular, Jong-Gierveld and Van Tilburg (2010) claimed
that loneliness arises when people feel there is a lack of
quality in their relationships, where the individual considers
that the number of intimate relations is lower than desirable
or allowable.

For a better understanding of the phenomenon, Weiss
(1973) made a distinction between two different components
of loneliness: (1) Emotional Loneliness, which may develop
when thereis alack ofa more intimate relationship (e.g., partner,
best friend, family). This type of loneliness often occurs, for
example, after the divorce or death of a beloved person, and it
is characterized by a strong sense of emptiness, abandonment
and helplessness; and (2) Social Loneliness, which is related
to group interests or networking (e.g., neighbours, cousins, co-
workers, and friends). This component can arise when people
change their job or the city they live in.

Loneliness is an important construct to understand the
well-being of an individual. For instance, loneliness has
shown to be meaningfully related to suicide (Goldsmith,
Pellmar, Kleinman, & Bunney, 2002), health risk behaviour
(Stickley, Koyanagi, Koposov, Schwab-Stone, & Ruchkin,
2014), increasing mortality (Luo, Hawkley, Waite, &
Cacioppo, 2012; Steptoe, Shankar, Demakakos, & Wardle,
2013), cognitive functioning (Hawkley & Cacioppo, 2010),
depression, pain and fatigue (Jaremka et al., 2013), etc. These
relationships emphasize the importance of understanding
the extent to which people experience loneliness and the
necessity to use psychometrically adequate measures to
assess the phenomenon.

De Jong Gierveld Loneliness Scale - Short Version

The De Jong Gierveld Loneliness Scale, composed by 11
items, was developed using the distinction of Weiss (1973)
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between social and emotional loneliness. The scale can be
analysed according to the user’s needs. However, the authors
suggest that the measure can be analysed either as a single
factor or through the emotional and social subscales (Jong-
Gierveld & Kamphuis, 1985).

Jong-Gierveld and Van Tilburg (2006) noted a difficulty
when the instrument was used in large surveys. Different
researchers pointed out the importance of short instruments as
they prevent issues such as boredom and fatigue (Rammstedt
& John, 2007). To solve this problem, the authors created a
short version of the De Jong Gierveld Loneliness Scale that
still allowed for either testing a single loneliness factor or
the corresponding two factors. For that, the authors used six
of the 11 original items, three for each of the factors. The
short version of the measure is answered on a 5-point Likert
scale (1 “Strongly Disagree” to 5 “Strongly Agree”), and it
has acceptable psychometric properties, with all the items
loadings higher than .40. In terms of reliability, the short
version of the instrument showed Cronbach’s alphas (o)
between .70 and .76 in different studies, while the alpha of
the emotional factor ranged from .67 to .74, and the alpha
of the social factor ranged from .70 to .73. All these results
indicate that the reduced version of the scale showed a clear
structure and sufficient reliability.

In order to provide further evidence regarding the
psychometric properties of the measure, Jong-Gierveld and
Van Tilburg (2010) collected data in other countries. Using
samples from France (n = 2.541), Germany (n = 2.560),
Netherlands (n = 1.565), Russia (n = 2.804), Bulgaria
(n=12.470), Georgia (n = 2.266), and Japan (n = 1.891), with
individuals between 17-79 years of age, the results replicated
the earlier findings, presenting a framework that supports
them. Other validations (e.g., China, Poland, Turkey, Israel)
also presented the same structure and psychometric quality
(Cavdar, Bagci, Corbaci, Saritas, & Tasdelen-Yayvak, 2015;
Grygiel, Humenny, Rebisz, Switaj, & Sikorska, 2013;
Iecovich, 2013; Leung, Jong Gierveld, & Lam, 2008).

Considering the results found in recent years and the
evidence about the reliability of the short version of the
De Jong Gierveld Loneliness Scale, we aimed to assess
the psychometric properties of a Brazilian version of this
instrument. To do so, we conducted three studies. Study 1
used an exploratory factor analysis to identify the structure
of the instrument. Study 2 tested whether this structure could
be confirmed in a confirmatory factor analysis, besides its
correlations with other constructs. Finally, Study 3 assessed
the psychometric properties of the measure from the
perspective of Item Response Theory (IRT).

Study 1 - Exploratory Analysis of De Jong Gierveld

Loneliness Scale (Short Version)

This first study aimed to examine how the psychometric
properties of the short version of the De Jong Gierveld
Loneliness Scale would behave in the Brazilian context. To
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test this, we performed a Principal Component analysis and
checked the reliability of the instrument.

Method
Participants

Participants were 172 individuals with mean age of
23.7 years (SD = 7.77), predominantly female (64.5%),
heterosexual (80.8%), single (84.9%), middle class (79.7%)
and Catholic (40.1%).

Instruments

De Jong Gierveld Loneliness Scale - Short Version
(Jong-Gierveld & Van Tilburg, 2006). This instrument
intends to assess the aspects of social (e.g., “There are
many people I can trust completely”) and emotional (e.g.,
“I experience a general sense of emptiness”) loneliness
of individuals, with three items each, which are answered
on a Likert scale, ranging from 1 “Strongly Disagree”
to 5 “Strongly Agree”. The original version showed
Cronbach’s alphas (o) between .70 and .76 in different
studies, which are considered appropriate in the literature
(Kline, 2013).

Demographic questions. These questions were aimed
at characterizing the sample, considering age, sex, sexual
orientation, marital status, social class, religion and level of
education.

We asked two bilingual partners to translate the items from
the De Jong Gierveld Loneliness Scale and the instructions,
as well as one other partner to perform a back-translation.
After that, with the help of 20 high school students equally
distributed in terms of gender, we determined the level of
understanding, clarity and ease of answering. We asked them
to provide feedback on their impressions of this pilot version
of the scale, which we used to improve the structure and
wording of the items.

Procedure

Data collection. This study was conducted online. More
specifically, the questionnaire was prepared and administered
on the Google Docs platform, and the questionnaire was
shared on social networks. Participants were asked to
complete the De Jong Gierveld Loneliness Scale - Short
Version and demographic questions. The average time to
complete the survey was five minutes.

Data analysis. The R statistical program (R Development
Core Team, 2015) was used. Firstly, by means of Student’s
t test, we observed the discriminative power of the items.
Then, the criteria of Kaiser-Meyer-Olkim (KMO) and
Bartlett’s Test of Sphericity were applied, using the statistical
packages Psych and Corpcor (Revelle, 2013; Schifer et al.,
2013). After that, we determined the number of components
that would be extracted using the packages nFactors and

Psych (Raiche, Walls, Magis, Riopel, & Blais, 2013). Finally,
a Principal Component Analysis and a reliability analysis
were performed. For these analyses, we used the psych and
Itm packages (Rizopoulos, 2015).

Ethical Consideration

The following studies received approval from
the Committee for Ethics and Research with Human
Beings, of the Federal University of Paraiba (CAAE -
30265814.6.0000.5188). All the ethical principles were
respected, guaranteeing the anonymous and voluntary
participation of the respondents, and the possibility to decline
the completion of the survey.

Results

Initially, we tested the discriminative power of the
six items of the Loneliness Scale. This analysis served to
determine if items were able to distinguish participants whose
answers were close to the median. We obtained the median
across the summed scale items and divided the data into two
groups, one below and one above the median. Then, t tests
were performed to check whether the two groups differed in
their item scores. All the responses were statistically different
for participants with close ranges (p < .001). The full table
with the discriminative power of items can be requested from
the authors.

Before proceeding to the Principal Component analysis,
it was necessary to check the factorability of the item
correlation matrix. Thus, we examined the KMO criteria,
which must be greater than .60, and Bartlett’s sphericity
test, which must be significant (Tabachnick & Fidell, 2013).
The results enabled us to perform the Principal Component
Analysis [KMO = .74; Bartlett’s Test of Sphericity, ¥* (15) =
288.06, p <.001].

To identify the number of components to be taken
from the scale, we observed five different criteria:
(1) Kaiser, which considers eigenvalues higher than 1
as different factors; (2) Cattell (Scree Plot), a graphical
and subjective demonstration of the eigenvalues, which
considers values prior to the “elbow” of the figure as
factors; (3) Horn (parallel analysis), which verifies the
superiority of the eigenvalues in comparison to simulated
results; (4) Optimal Coordinates, which acts similarly to
Horn’s criteria; and (5) Acceleration Factor, which checks
where the curve shows a drastic change, thus finding the
number of factors (Raiche et al., 2013). In four of the five
criteria, we found a structure with two components, being
consistent with the original structure (Jong-Gierveld &
Van Tilburg, 2006). Therefore, we conducted a Principal
Component analysis, considering the two-component
structure using a Varimax rotation. We considered items
with factor loadings above |.50| and eliminated items that
loaded on more than one factor. The results can be seen
in Table 1.
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Table 1
Items loadings of the De Jong Gierveld Loneliness Scale
Component
Item i
1 11

1. I experience a general sense of 8* 04 69

emptiness

5.1 often feel rejected 6% =20 .62
3. I miss having people around 0% =21 .53
2. There are plenty of people I can rely 17 89% 8
on when I have problems (R)

écl(.nl;ll;se?;e(g)any people I can trust _10  89* 80
t6(; ”(Flil)ere are enough people I feel close 49 s4% 53
Number of Items 3 3
Eigenvalues (Rotate) 2.03 195

% of Variance (Rotate) 34 33
McDonald’s Omega (o) 79 .87
Cronbach’s alpha (o) .69 .76

Note. *Satisfactory loadings; (R) = Reversed items.

The data showed that none of the items loaded in more
than one factor and that all of them presented factor loadings of
.50 or superior. Component I was composed of three items and
had a rotated eigenvalue of 2.03, explaining 34% of the total
variance. This component reflected the Emotional dimension
with a McDonald’s Omega (o) of .79, Cronbach’s alpha (a) of
.69, and revealed an inter-item correlation (i.e., homogeneity)
of .43, ranging from .38 to .50. Component II represented
the Social dimension of the scale, which was also composed
of three items and showed a rotated eigenvalue of 1.95,
accounting for 33% of the total variance. The McDonald’s
Omega () of this subscale was .87, while the Cronbach’s
alpha (o) was .76. The inter-item correlation was .51, ranging
from .38 to .68. Results showed a McDonald’s Omega (®) of
.83 and a Cronbach’s alpha (a) of .77 across all the scale items.

Discussion

The first study aimed to assess the appropriateness
of the short version of the De Jong Gierveld Loneliness
Scale in Brazil by examining its factorial structure and
reliability. We obtained a factorial structure similar to
the original study, i.e. two components with three items
each. Furthermore, the components revealed reliability
levels above the minimum considered in the literature.
These results are promising and provide support for the
usefulness of the Brazilian version. We wished to obtain
more evidence for the robustness of these findings though.
Hence, we tested whether we can corroborate these
findings in a confirmatory factor analysis.
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Study 2 - Confirmatory Analysis of De Jong
Gierveld Loneliness Scale (Short Version)

The second study aimed to corroborate the structure
of the short version of the De Jong Gierveld Loneliness
Scale using a confirmatory factor analysis. In addition, we
performed an MGCFA to test if men and women answer
the instrument in the same way. Maio and Esses (2001)
suggested that men may learn to avoid their emotions
because it can be an indicator of weakness for them. This
detachment of emotions might lead men to experience
lower states of loneliness. Similarly, a meta-analysis
performed by Pinquart and Sorensen (2001) has shown
that women tend to experience significantly higher levels
of loneliness. In addition to these findings, Jong-Gierveld
and Van Tilburg (2010) indicated that women experience
more intense emotional loneliness, while men tend to
experience higher social loneliness. Hence, to examine if
gender differences affect the validity of the instrument,
we performed an MGCFA. Finally, we examined the
instrument’s convergent validity by examining its
relationship with another loneliness measure and an
instrument of positivity.

Method
Participants

This study recruited 220 students with a mean age of 21.9
(SD = 5.64), predominantly female (59.5%), heterosexual
(93.6%), single (81 8%), from the middle class (80.5%) and
Catholic (46.4%).

Instruments

For the second study, besides the De Jong Gierveld
Loneliness Scale and a demographic questionnaire, we used
a measure of positivity and another instrument of loneliness
for convergent validity purposes. They are described below.

Positivity scale. This instrument was developed by
Caprara, Steca, Alessandri, Abela, and McWhinnie (2010), and
adapted to the Brazilian context by Souza, Aratjo, Gouveia,
Coelho, and Gouveia (2014). It assesses the individuals’ level
of positivity, which is an important aspect of well-being. This
scale consists of eight items (e.g., “I generally feel confident in
myself”; “I feel I have many things to be proud of”’), which are
answered on a 7-point scale, from 1 “Strongly Disagree” to 5
“Strongly Agree”. In the Brazilian adaptation, this instrument
showed a Cronbach’s alpha (a) of .85.

UCLA Loneliness Scale. We used a short version of the
UCLA measure of loneliness, developed by Hughes, Waite,
Hawkley and Cacioppo (2004), consisting of three items (e.g.,
“How often do you feel left out?”’) on a 5-point scale, ranging
from 1 “Never” to 5 “Always”. This instrument aims to examine
people’s own perception of their social isolation. In the original
study, this scale showed a Cronbach’s alpha (a) of .72.
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Procedure

Data collection. We contacted various undergraduate
courses at a public university in Jodo Pessoa — PB, Brazil.
After prior authorization, the students were asked to complete
the questionnaires individually. The average participation
time was ten minutes.

Data analysis. The confirmatory factor analysis was
conducted using Mplus. To perform the confirmatory factor
analysis (CFA), the Robust Maximum Likelihood (Robust
ML) estimator was used. This estimator is robust to the non-
normality of the data and it is recommended for scales with
at least five points of answer (Rhemtulla, Brosseau-Liard,
& Savalei, 2012), such as the De Jong Gierveld Loneliness
Scale. Thus, to evaluate the model’s goodness-of-fit, the
following indices were considered: Sy? (chi-square) / df
(degrees of freedom) using the Satorra-Bentler Scaled Chi-
Square, Comparative Fit Index (CFI), Standardized Root
Mean Square Residual (SRMR), and Root Mean Square
Error Approximation (RMSEA). Based on the literature, we
used the following cut-off criteria to evaluate the model fit
of the De Jong Gierveld Loneliness Scale: Sy?> must be non-
significant, the CFI value must be higher than .90 or close to
.95, the SRMR value must be .08 or less, and the RMSEA
value must be lower than .06, while values lower than .10
are deemed acceptable for small samples and small degrees
of freedom (Brown & Moore, 2013; Hair, Black, Babin,
& Anderson, 2015; Kenny, Kaniskan, & McCoach, 2014;
Tabachnick & Fidell, 2013).

We also performed a Multi-group Confirmatory
Factor Analysis (MGFCA), a robust method to test the
measurement equivalence between different groups. In this
analysis, we tested the sex invariance. The following models
were considered (Damasio, 2013; Milfont & Fischer, 2010):
(1) Configural invariance, which indicates if the structure
is invariant across groups; (2) Metric invariance, which
checks if the groups answer the items in the same way; and
(3) Scalar invariance, which indicates if the observed scores
are related to latent scores. Even though Milfont and Fischer
(2010) point out that these three levels are enough to reflect
the invariance of a measure, there are additional levels that
can be considered: (4) Error variance invariance, used to
check if the items present the same level of measurement
error; (5) Factor variance, which checks if the range of
scores in a factor does not vary; and (6) Factor mean, used to
indicate if the groups differ in the underlying constructs. In
this analysis, we considered the ASy?, which needs to be non-
significant (Damasio, 2013), and the 4SRMR, which has
to lower than .01 (Chen, 2007). If satisfied, the parameters
indicate invariance across groups.

Results

This second study sought to confirm the previous
structure. In addition, we tested an alternative model loading
all the items in a single factor. The one-factor model showed

no acceptable fit ¥* (9) = 31.26, CFI = .86, TLI = .77,
RMSEA = .11 (.067-.148). On the other hand, the results
revealed that the two-factor model was psychometrically
satisfactory: Sy*(8)=18.65,p=.017, CFI=.93, SRMR =.04,
RMSEA=.07 (90% CI=.031-.124). All the factorial weights
(A, lambdas)loaded from.50 (Item 05)to.71 (Item03) (M=.60)
on the factors, and were statistically different from zero
(A#0,z>1.96,p <.001).

Next, we performed an MGCFA to test the invariance
of the instrument across sex. This analysis yielded the
parameters Ay> and ASRMR, which can be seen in Table
2. Given that Ay? was not significant (Damasio, 2013), and
ASRMR did not exceed .01 (Chen, 2007), these parameters
indicated invariance across both genders. Additionally to
these findings, we checked the sex differences in emotional
and social factors. The findings suggest no significant
differences for both emotional [#(207) = -1.82, p = .07,
Cohen’s d = .26] and social [#(207) = -.84, p = .39; Cohen’s
d = .12] factors.

Table 2

Factorial invariance of the instrument regarding gender
Models (gl Ay*(gl)  SRMR ASRMR
Configural 23.67 (16) - 056 -
invariance
Metric invariance 25.10(20) 1.434) .058 .002
Scalar invariance 29.60 (24) 4.50 (4) .066 .008
Error variance 37.68(30) 8.08(6) 072  .006
invariance
Factor variance 38.70 (32) 1.02(2) .073 .001
Factor mean 42.26 (34) 3.56 (2) .081 .008

In order to provide evidence of the convergent validity
of the scale, we performed correlations with the Positivity
Scale (o = .66) and a short version of the UCLA (o = .67).
As expected, the scale of positivity correlated negatively
with the emotional (» = -.34, p <.001) and social (» = -.34,
p <.001) factors. Also consistent with our expectations, the
reduced version of the UCLA showed positive correlations
with both factors: emotional (» = .64, p < .001) and social
(r=.42,p<.001).

Discussion

After the exploratory factor analysis in the first study,
we aimed to provide stronger psychometric evidences
by using confirmatory factor analyses (CFA) and multi-
group CFA. We found that the proposed two-factor
model presents satisfactory model fit and was invariant
to gender. Finally, we obtained additional evidence for
the instrument’s convergent validity. The correlation was
negative for the positivity scale and positive for the UCLA
instrument, as expected. Therefore, we can be confident
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about the psychometric properties of the scale and about
the possibility of its use in Brazil.

Study 3 - Analysis of De Jong Gierveld Loneliness
Scale (Short Version) in Item Response Theory
(IRT)

The third study used an IRT approach that is based
on the Latent Trait Theory (Embretson & Reise, 2013).
This approach aimed to verify the items’ level of difficulty
(i.e., a parameter that indicates how likely the item is to be
correctly answered or endorsed), their discrimination (i.e., a
parameter that indicates the ability of the item to discriminate
participants with close levels of agreement), and the factors’
power of information (i.e., if the factors present wide
information in the evaluated latent trait).

Method
Participants

We recruited 457 participants with a mean age of 24.8
(SD = 7.03), predominantly female (60.3%), heterosexual
(91.9%), single (80.7%), Catholic (53.8%) and from the
middle socioeconomic class (83.8%).

Instrument

Only the loneliness measure and a demographic
questionnaire were used in this study. The average time to
complete the survey was five minutes.

Procedure

Data collection. As in the previous two studies,
participants were recruited via social media (online) and in
universities (face-to-face).

Data analysis. The data was submitted to an IRT Graded
Response analysis - GRM (Samejima, 1968), using the /tm
and mirt packages in the software R (Chalmers, Pritikin,
Robitzsch, & Zoltak, 2015; Rizopoulos, 2015). In this
analysis, we estimated the GRM parameters for all items in
order to assess their difficulty and discrimination, in addition
to the factors’ power of information.

Results

First, we assessed the difficulty and the discrimination
parameters of the items. As can be seen in Table 3, the difficulty
parameters ranged from -1.54 to 2.77 for the emotional factor,
and from -1.66 to 3.93 for the social factor, representing a
large portion of the latent trait. The discrimination index (a)
presented satisfactory values, ranging from 1.76 to 1.89 for
the emotional factor, and from 1.03 to 5.64 for the social factor
(Baker, 2001).

6

Moreover, we examined the test information curve,
which indicates how much information the measure contains
about the latent trait (Andrade, Laros, & Gouveia, 2010). This
curve graphically represents at which levels of 0 (levels of
participants’ ability or agreement) the test is informative. The
three items of the emotional factor provided a total of 99.19%
of the information on a range from -4 to 4, while the three
items of the social factor provided 92.01% of the information
in a range from -2 to 2, with a higher power of information
in a smaller radius of the latent trait. Both factors had a
distribution within the normal range (near the point 0). The
total test information for both factors can be seen in Figure 1.

Table 3
Graded Response Model: Discrimination and Difficulty
a B, B, B. B,
Emotional Factor
Item 1 1.89 -1.45 -23 39 1.75
Item 3 1.85 -1.54 .28 .66 2.05
Item 5 1.76 -74 .57 1.70 2.77
Social Factor
Item 2 5.64 -1.11 .07 .54 1.61
Item 4 1.96 -1.66 -47 15 1.39
Item 6 1.03 -1.43 .86 1.99 3.93
Social
101
o]
=6
2]
4 2 ‘ 2 4
Emotional

Figure 1. Total test information for Emotional and Social
factors.
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Discussion

This study aimed to present the psychometric properties
of De Jong Gierveld Loneliness Scale from the perspective
of IRT. We used this approach to assess the level of difficulty
and discrimination of the items, and the power of information
presented by the factors. As has been demonstrated, all
instrument items showed high discrimination rates and varied
levels of difficulty, covering different levels of agreement
(Baker, 2001). The test information curve also revealed that
the factors were able to offer information of participants with
different levels of agreement, representing a wide coverage
of the latent trait for both factors. In sum, these findings
suggest that the De Jong Gierveld Loneliness Scale features
items with acceptable levels of difficulty to discriminate
participants and presents broad power of information.

Conclusions

People’s relationships form a fundamental aspect in
the development of individuals, acting as one of the most
important indicators of personal well-being (Jong-Gierveld
& Van Tilburg, 2006). The lack of these relationships in
everyday life can lead the individuals to experience states of
loneliness, which can affect their happiness and behaviours
(Baumeister & Leary, 1995). The relevance of studying
loneliness is manifested in such detrimental consequences
as suicide, alcoholism or depression (Goldsmith et al.,
2002; Jaremka et al., 2013; Stickley et al., 2014). The
aim of this research was to adapt the De Jong Gierveld
Loneliness Scale to the Brazilian context, assessing its
reliability, factorial structure, and convergent validity.
As in the original study conducted by Jong-Gierveld and
Van Tilburg (2006), the present research revealed a two-
factor solution, where the items were equally distributed
between the emotional and social factors, as expected.
The instrument also revealed acceptable reliability levels,
through McDonald’s Omega (0 = .83) and Cronbach’s
alpha (a0 =.77) (Kline, 2013).

First, we performed a Principal Component analysis to
examine how the structure would behave in the Brazilian
context, finding the same two-factors distribution, all six
items being equally distributed among them. Given that this
is a first step to test an instrument’s structure, we decided
to conduct a second study with a more robust statistical
approach, in order to confirm the results. The indicators of the
Confirmatory Factor analysis showed acceptable fit indices
for the factorial structure (Hair et al., 2015; Tabachnick &
Fidell, 2013). We also performed a Multi-group Confirmatory
Factor analysis to provide more evidence about the quality of
the instrument. This analysis reveals if the measure presents
equivalent configuration and parameters among different
groups (Damasio, 2013). In this situation, the results showed
that men and women answered the instrument in the same
way across all the models considered, showing its invariance
across the participants’ sex.

Moreover, loneliness was correlated with different
constructs, such as positivity and another loneliness
instrument, in order to provide evidences of convergent
validity to the measure. The results showed a negative
and significant correlation with the positivity scale, which
seems reasonable, as loneliness is an important construct to
understand well-being, with different research showing its
relationship with problems like depression (Jaremka et al.,
2013) and suicide (Goldsmith et al., 2002). Also as expected,
the scale showed positive and significant results in relation to
the other loneliness measure.

After providing more evidence concerning the
psychometric properties of the measure, we conducted an
IRT analysis. The results provided new information about the
instrument, showing that its items present acceptable levels
of difficulty and are able to discriminate participants with
different levels of agreement. Besides, both factors provided
enough information about loneliness, showing its precision
of measurement.

Despite the psychometric evidence found, it is necessary
to highlight the potential limitations of the study. The
main limitation was the use of a convenience sample (non-
probability), which compromises the generalizability of the
results, potentially not representing the Brazilian population.
Therefore, we consider it important to conduct more research
on loneliness and its relevance to people’s lives in Brazil.
Importantly, the present research provided strong support for
the quality and usability of the De Jong Gierveld Loneliness
Scale in Brazil. We trust that the use of this scale can bring
benefits to the research on well-being, as well as to research
on interpersonal relationships. It is important to emphasize,
however, that the main objective of these studies is to provide
psychometric evidence for the instrument.

Future studies may provide further evidence to understand
the relationship between this construct and other variables
with individual levels of difference, such as people’s value
priorities. For instance, it would be interesting to examine
whether people who are more likely to focus on personal
values, e.g. emotion, pleasure (Gouveia, Milfont, & Guerra,
2014) present high scores in loneliness. Future studies could
also focus on cultural differences in loneliness, observing
how different societies experience this state, regarding their
economic circumstances, traditions and behaviours.
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