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Abstract

Background A psychometric study of the Family Adaptability and Cohesion Scale (FACES Ill) has been conducted in
Spanish-speaking countries from the perspective of the classical test theory. However, this approach has limitations
that affect the psychometric understanding of this scale.

Objective Accordingly, this study used the item response theory to investigate the psychometric performance of the
items. Furthermore, it evaluated the differential performance of the items for Colombia and Chile.

Method For this purpose, 518 health science students from both countries participated. Confirmatory Factor Analysis
was used.

Results The study results revealed that the cohesion and adaptability items presented adequate discrimination and
difficulty indices. In addition, items 5, 8, 13, 17, and 19 of cohesion indicated differential functioning between students
from both countries, with Chilean students exhibiting a greater discriminatory power. Further, the Colombian group
exhibited a greater discriminatory power for item 18 of adaptability.

Conclusions The study concluded that the items of FACES lll indicated adequate psychometric performance in terms
of their discriminative capacity and difficulty in Chile and Colombia.
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Introduction

Family functioning is a widely studied construct, where
its importance for developing and maintaining mental
health indicators in individuals has been demonstrated
[1, 2]. Few studies have revealed that deficient fam-
ily functioning is related to emotional problems such as
anxiety and depression [3-5]. By contrast, more posi-
tive family functioning may favor better adjustment in
youth [6-7] and lower psychological problems [8]. In this
context, family functioning plays an essential role in the
beginning of the university stage, since it favors better
adaptation and coping with the demands of academic life
[9]. In addition, a study conducted in China with medi-
cal students revealed that adequate family functioning
is related to a lower presence of symptoms of depres-
sion and anxiety [10]. Similarly, another study conducted
in the same country on medical, nursing, and medical
technology students reported that good family func-
tioning is associated with decreased risks of distress and
stress [11]. Furthermore, another study conducted in the
United States with nursing students revealed that bet-
ter family functioning is related to lower stress, anxiety,
and depression [12]. In Nigeria, a study conducted with
health sciences students revealed that negative family
functioning is associated with a higher level of depression
[13]. In Latin America, a study conducted with Colom-
bian medical students demonstrated that deficient fam-
ily functioning is a risk factor for psychological distress
[9]. Accordingly, another study conducted in the same
country indicated that family functioning is a predictor of
academic achievement [14]. A study conducted in Chile
reported that family functioning is a protective factor
against risk behaviors in students [15]. Therefore, ade-
quately measuring family functioning in health science
students is crucial. In relation to this, the Family Adapt-
ability and Cohesion Scale (FACES) is most widely used
to study this construct, of which different versions have
been developed. Among them, FACES III is the most
used, enabling a linear assessment of family functioning
from the circumplex model [16].

Numerous studies conducted in Latin America have
examined the psychometric performance of FACES IIIL
In Argentina, a confirmatory factor analysis (CFA) was
used to examine the factorial structure of the scale [17].
In Mexico, an exploratory factor analysis (EFA) was used
to examine the psychometric performance of the scale
[18]. In Chile, the EFA approach was used to examine the
factorial structure of the scale [19]. A second-order CFA
was used in another study conducted in the same country
[20]. In Peru, a combination of EFA and CFA was used
to examine scale performance [21]. Similarly, another
study used EFA and CFA to examine the cohesion and
adaptability dimensions of FACES III [22]. However, the
evidence has not presented psychometric studies in the
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countries mentioned, extrapolating to Latin America that
analyzes the internal structure of FACES IIL

As indicated in previous studies, all approaches have
been based on the classical test theory (CTT), such as
EFA and CFA. However, the CTT has severe limitations
[23]: (a) lack of invariance of the results with respect to
the instrument used and (b) lack of invariance of the
psychometric properties of the tests with respect to the
group used to calculate them. Therefore, given the above
findings, it can be explained why the factorial structure
of FACES III is not the same in the different studies that
have analyzed its structure. Accordingly, item response
theory (IRT) presents three fundamental advantages
[24]: (a) Invariance of the item parameters, i.e., the item
parameters do not vary, even if the respondents differ; (b)
invariance of the trait parameter of the respondent con-
cerning the instrument used to calculate it, i.e., the abil-
ity level of the respondent does not depend on the test;
and (c) provision of local measures of accuracy through
the item information curve (IIC) and the test information
curve (TIC). These features provide a detailed knowledge
of the area in which the trait measured by the test is best
being measured. In other words, it enables us to know for
which level of the trait the instrument is best designed. In
addition, it enables us to examine the differential analysis
of the items between groups. This ensures more reliable
comparisons to be made between those evaluated.

For all these reasons, the general objective of this
research is to study the psychometric functioning of
FACES III using Item Response Theory (IRT). Specifi-
cally, (a) the degree of discrimination and difficulty of the
FACES III items will be studied, and (b) the differential
functioning of the items between students from Colom-
bia and Chile will be evaluated.

Method

Design

The present study used an instrumental design since the
psychometric performance of a measurement instrument
was analyzed [25].

Participants

The study involved 518 physiotherapy and kinesiology
students from universities in Colombia (Universidad
Simé6n Bolivar) and Chile (Universidad de Atacama).
Table 1 presents that the average age of participants liv-
ing in Colombia is 20.1 (SD=3.4) and that of partici-
pants in Chile is 21.8 (SD=4.0). As indicated in the table,
both countries comprise a higher proportion of women
(Colombia=84.1%; Chile=53.4%) than that of men
(Colombia=15.9%; Chile=46.6%). In addition, 63.1% are
physiotherapy major, and 36.9% belong to the kinesiology
major. Finally, both countries constitute students from
different academic years.
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Table 1 Demographic characteristics of the participants

Sociodemographic data Colombia Chile
(n=327) (n=191)

Age (M+SD) 201+34 21.8+40
Sex, n (%)

Male 52 (15.9%) 89 (46.6%)

Female 275 (84.1%) 102 (53.4%)
Major, n (%)

Physiotherapy 327 (63.1%) -

Kinesiology - 191 (36.9%)
Academic year

First year 95 (29.1%) 51 (26.7%)

Second year 107 (32.7%) 38 (19.9%)

Third year 71 (21.7%) 40 (20.9%)

Fourth year 54 (16.5%) 51 (26.7%)

Fifth year - 11 (5.8%)
Instrument

Family cohesion and adaptability evaluation scale (FACES IlI)
The study used the version adapted to Spanish in Chile
[19], comprising 20 items that measure two dimensions:
cohesion (1, 4, 5, 8, 10, 11, 13, 15, 17, and 19)and adapt-
ability (2, 3, 6, 7, 9, 12, 14, 16, 18, 20). The items pres-
ent five response categories scored as follows: never (0),
almost never (1), rarely (2), frequently (3), and almost
always (4). The scale does not present inverse items;
therefore, a higher score in each dimension indicates a
higher level of cohesion or adaptability, as the case may
be.

Procedure

For the study, approval was obtained from the eth-
ics committee of the Universidad de San Sebastidn,
Chile (Resolution N° 2/2015 and N° 83/ 2020), and the
standards established in the Helsinki declaration were
followed [26]. The data were obtained in November
2019, and the collection process was the same for both
countries.

For data collection, non-probabilistic convenience sam-
pling was used. A virtual form was applied in classrooms.
In the online form, informed consent was presented first.
Followed by the study objectives and contact information
for the study coordinators. The students acquired access
to FACES III questions only after providing informed
consent. During the data collection process, data confi-
dentiality and the opportunity to withdraw from the eval-
uation at any time were ensured.

Data analysis

First, compliance with the main assumptions of the IRT
was evaluated. A separate graded response model (GRM)
was fitted for each dimension of FACES III to meet the
unidimensionality assumption. The G2 index [27], spe-
cifically Cramer’s V coefficient, which takes values
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between —1 and 1, was used to evaluate the assumption
of local independence of the items [28]. A large absolute
value indicates a potential case of local dependence [29].
Compliance with the monotonicity assumption was also
inspected using the raw residue plots [30].

A GRM [31], specifically an extension of the 2-parame-
ter logistic model (2-PLM) for ordered polytomous items
[32], was used to calculate the IRT models. The C2 test
developed for ordinal items [33] was used to calculate the
model fit. The following fit criteria were used: Root mean
square error of approximation, RMSEA<0.06 [34] and
Standardized root mean square residual, SRMSR<0.05
[35]. Comparative Fit Index (CFI) and Tucker-Lewis
Index (TLI) values were also considered using the same
fit criterion (=0.95) employed in SEM models [36]. The
generalized S-X2 index and its corresponding RMSEA
were used as a measure of effect size to assess item fit
[37].

In the GRM models, two types of parameters were
calculated: discrimination (a) and difficulty (b). The dis-
crimination parameter determines the slope at which
item responses change as a function of the level in the
latent trait. The item difficulty parameters determine how
much of the latent trait the item requires to be answered.
As the scale comprises five response categories, there are
four difficulty calculations, one per threshold. The calcu-
lations for these four thresholds indicate the level of the
latent variable at which an individual has a 50% chance
of scoring at or above a particular response category. The
following graphs representing item and test performance
for each latent trait were also calculated: item character-
istic curve (ICC), test characteristic curve (TCC), IIC,
and TIC.

We used the likelihood ratio approach for ordinal items
to assess differential item functioning (DIF) according
to the participants’ country [29]. Under this approach,
two models were calculated: (a) a no-DIF model, where
all item parameters are invariant between groups, and
(b) another DIF model, where item parameters can be
unequal between groups. The no-DIF (reduced model)
and DIF (full model) models were compared using the
log-likelihood ratio test with the ANOVA function to
test for possible differences in item parameters between
groups. In this comparison, the null hypothesis estab-
lishes that there is no DIF, i.e., the parameters of the
items are equal between countries. A p value<0.05 was
used to reject the null hypothesis.

The ‘mirt’ and ‘Itm’ packages [28, 38] were used to cal-
culate the GRM models and DIF analysis. The RStudio
environment [39] for R [40] was used in all cases.
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Results

Descriptive analysis of the items

Table 2 indicates that in the cohesion dimension, item 13
(family members support each other in difficult times’)
presents the highest average score (M=3.58). That is,
most participants agree with this statement. In the adapt-
ability dimension, item 9 (‘family members are free to
express themselves’) presents the highest average score
(M=3.46). That is, most participants agree with this
statement. On the other hand, it is observed that the
asymmetry and kurtosis of the items show a distribu-
tion moderately different from a normal distribution. (As
<*2; Ku<+7) [41]. Furthermore, the response categories
of all the items have been answered by the participants.

Item calibration with the GRM (2-PML)

The assumption of unidimensionality for the dimen-
sions was empirically supported using a CFA: cohesion
(x*=172.43; df=35; CFI1=0.97; TLI=0.96; RMSEA =0.087
[90% CI 0.074 - 0.100]) and adaptability (x*=138.99;
df=34; CFI=0.97; TLI=0.97; RMSEA=0.077 [90% CI
0.064 - 0.091]). Regarding the assumption of local inde-
pendence, the standardized Cramer’s V values ranged
from —0.153 to 0.166 for the cohesion dimension. The
Cramer’s V standardized values ranged from —0.166
to 0.155 for the adaptability dimension. Therefore, the
fulfillment of the assumption of local independence
of the items for both the dimensions was confirmed.
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In addition, the raw residual plots for the items of both
dimensions did not indicate a substantial deviation from
monotonicity.

A GRM, specifically an extension of the 2-PLM for
ordered polytomous items, was used to calculate the
models. The GRM model for the Cohesion dimension
presents acceptable fit indices (C2[df]=13.70[5]; p<.05;
RMSEA=0.058[95% CI 0.022 - 0.095]; SRMRS=0.051;
TLI=0.90; CFI=0.93). Similarly, the model for the
Adaptability dimension presented adequate fit indices
(C2[df]=6.12[5]; p>.05; RMSEA=0.020[95% CI 0.000 -
0.067]; SRMRS=0.054; TLI=0.96; CFI=0.99). Further-
more, Table 3 indicates that the items of both dimensions
present p-values associated with the S-x2 less than 0.001
and small RMSEA values (<0.029). Accordingly, the
items of both dimensions presented adequate adjustment
indexes in the GRM model.

Regarding the parameters of the GRM cohesion model,
Table 3 indicates that all the discrimination parameters
of the items are above the value of 1.35, generally con-
sidered a high level of discrimination [42]. Furthermore,
Table 3 demonstrates that the adaptability items present
adequate discrimination indexes (>1.35), except for items
2 (1.18) and 3 (1.14) indicating moderate levels. Concern-
ing the difficulty parameters, all threshold estimators
increased monotonically. That is, a more significant pres-
ence of the latent trait is required to answer the higher
response categories.

Table 2 Descriptive analysis of the items and response rate of the items

Items M SD g1 g2 Response rate

0 1 2 3 4
1. Family members feel emotionally close to each other. 333 084 -1.21 112 06% 29% 122% 31.9% 525%
2. Children participate in problem solving. 274 110 —-068 —-0.14 46% 81% 247% 33.8% 288%
3. In our family, discipline (rules, obligations, consequences, punishments) is fair. ~ 3.19 094 -1.20 121 1.7% 42% 13.1% 353% 456%
4. All family members participate in decision-making. 295 102 -088 037 31% 52% 21% 353% 353%
5. Family members ask each other for help. 338 086 -148 198 1% 29% 104% 282% 57.5%
6. In the development of discipline guidelines (rules, obligations) we take into 285 109 —-083 006 42% 75% 205% 344% 334%
account the opinion of the children.
7.When problems arise, we negotiate to find a solution. 301 1.03 -1.05 069 31% 62% 151% 384% 37.3%
8.In our family, we do activities together regularly. 291 109 —-076 =024 29% 87% 21%  292% 382%
9. Family members are free to express themselves. 346 080 -183 402 14% 15% 69% 303% 59.8%
10. In our family we usually meet in the same place (kitchen, living room, or other 3.17 1.03 -1.19 086 27% 44% 16% 27%  49.8%
space).
11. Family members like to spend our free time together. 277 109 —-059 -042 31% 106% 234% 32% 30.9%
12.In our family, it is easy for all of us to express our opinion. 309 097 —-099 065 21% 39% 187% 336% 41.7%
13. Family members support each other in difficult times. 358 076 -224 561 1% 21% 46% 224% 69.9%
14. In our family, we try new ways to solve problems. 302 096 -084 014 12% 7.1% 168% 38% 36.9%
15. Family members share interests and hobbies. 281 104 —-067 —-012 27% 87% 226% 367% 293%
16. We all have a say in family decisions. 297 104 -088 024 29% 58% 20.7% 32.8% 37.8%
17. Family members consult each other about our personal decisions. 258 113 —045 —050 52% 11%  293% 29.5% 24.9%
18. Parents and children talk about punishments and rules. 260 121 —-062 -042 83% 83% 259% 30.1% 27.4%
19. Family unity is a primary concern. 3.09 110 -1.16 054 37% 71% 133% 284% 47.5%
20. Family members discuss our problems and feel good about the decisions 280 113 —-069 —-033 39% 104% 20.7% 31.9% 33.2%

made together.
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Table 3 Parameters of the items of the GRM models for the dimensions of FACES Il

Dimension Item Item Parameter Item fit indices

a b, b, b, b, S_X2 RMSEA p-value

Cohesion 1 1.58 -4.13 -2.85 -1.48 -0.07 42.190 0.020 0.188
19 1.55 -2.80 -1.88 -1.04 0.09 50.109 0.000 0.549
5 167 -3.64 -2.63 -149 -0.24 47.390 0.029 0.050
17 157 -2.50 -141 -0.14 0.97 60.220 0.027 0.052
8 211 -2.54 -1.54 -054 041 36.062 0.000 0.689
13 2.06 -331 -257 -1.87 -063 34.696 0.000 0483
4 1.31 -3.24 -2.28 -0.83 0.61 52.549 0.000 0.492
11 246 -2.40 -1.34 -0.39 061 37.389 0.005 0451
10 1.66 -2.88 -2.09 -1.00 0.02 41462 0.000 0.736
15 223 -2.50 -1.50 -0.51 0.68 40.485 0.005 0.449

Adaptability 7 218 -2.51 -1.71 -0.84 043 44.79 0.013 0316
12 1.79 -2.98 -2.20 -0.88 033 48.90 0.019 0.186
2 1.18 -3.11 -2.04 -054 0.99 61.30 0.016 0.231
16 1.92 -2.66 -1.78 -063 045 4239 0.000 0.736
6 2.01 -2.37 -1.56 —-054 0.59 5242 0.012 0.343
18 161 -2.06 -1.39 -0.23 0.88 4571 0.000 0810
14 1.89 -3.34 -1.89 -0.85 0.48 36.90 0.000 0.799
3 1.14 -4.09 -2.87 -1.52 0.24 69.50 0.023 0.089
20 1.88 -2.50 -1.42 -046 061 49.29 0.007 0421
9 1.74 -3.35 -2.76 -1.73 -0.28 46.69 0.027 0.072

Note. a=discrimination parameters; b=difficulty parameters

Figure 1 depicts that the response alternatives of the
items are monotonically related to the levels of cohe-
sion and adaptability, respectively. That is, as one moves
from left to right in the ICCs, the probability of choos-
ing a response category increase and then decreases as
responses move to the next higher category.

Figure 2 demonstrates a sharp increase in the total
scores of FACES III as the actual level of cohesion and
adaptability increases. Figure 3 depicts the IIC and TIC.
For cohesion in the IIC, items 6 and 7 are the most
accurate items of the scale for assessing the latent trait.
In addition, the TIC indicates that the test is more reli-
able (accurate) in the scale range between —2.5 and 0.5.
Regarding adaptability, the IIC indicates that items 11
and 19 are the most accurate items of the scale for assess-
ing the latent trait. In addition, the TIC indicates that the
test is more reliable (accurate) in the range of the scale
between —2.5 and 0.5.

Differential item functioning (DIF)

Table 4 depicts the differential analysis of the items
between the Chilean and Colombian participants. For
cohesion, items 19, 5, 17, 8, and 13 present a differen-
tial performance between both groups, with a greater
discriminatory power for students from Chile. How-
ever, with regard to item 13, the Colombian group has

a greater discriminatory power. For the other cohesion
items, the ANOVA analysis indicates no presence of DIF
(p>.05). With respect to adaptability, only item 18 shows
a differential performance between the groups, with a
greater discriminatory power for the Colombian group.
These differences can also be observed in the ICCs of
these items (see Fig. 4).

Discussion

This study evaluated the performance of FACES III items
based on IRT. A CFA was performed for each dimension
separately to comply with the assumption of one-dimen-
sionality, indicating that each factor presents adequate fit
indices to the data. This approach is similar to what has
been done in other studies [43, 44], including for those
studies on FACES III [22]. The local independence of the
items and the fulfillment of the monotonicity assumption
were also demonstrated, all of which guarantee the verac-
ity of the calculations made [45].

Regarding the cohesion factor, all the items presented
adequate discrimination indexes, showing that they allow
us to adequately differentiate the responses of people
with different levels of family cohesion. Items 11 and
19, which presented the highest discrimination param-
eters, refer to the preference for sharing leisure time with
the family and that the family unit is essential. This is
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Fig. 1 Item characteristic curve of FACES Il

expected, as family participation in leisure activities has
been suggested to have a significant relation with fam-
ily quality of life [46] and family cohesion [47]. In addi-
tion, personal beliefs about the family unit are shown to
be linked to a higher level of family resilience [48]. In the
adaptability factor, all its items allow us to adequately
differentiate the responses of people with different lev-
els of family adaptability. Especially items 7 and 6, which
presented the highest discrimination parameters, refer
to two essential aspects: (a) when faced with a problem,
the family usually negotiates to find a solution, and (b)
the children’s opinion is taken into account to develop
family discipline guidelines. In relation to this, seeking

a consensus among family members to face a problem
favors family adaptation to new contexts [49]. In addi-
tion, assertive family discipline favors better coexistence
and family adaptability [50]. Regarding the difficulty
indexes, the items of both factors indicated increasing
monotonic values, i.e., people with low levels of cohe-
sion and adaptability choose the first or second category.
As they have a higher level of the trait, they will choose
higher categories. This pattern reflects the fact that the
content of each of the 20 items makes it possible to take
advantage of all the response alternatives and that there
is no loss of information.
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In relation to DIF, in the cohesion factor, items 5, 8,
13, 17 and 19 presented DIF between university students
from Colombia and Chile, with a greater discriminatory
power for the Chilean group. These items better distin-
guish low and high levels of cohesion in Chilean stu-
dents. Furthermore, it indicates that Colombian students
require a higher level of cohesion to answer the higher
categories in items 19, 17, and 13. By contrast, Chilean
students need a higher level of the latent trait to answer
the higher categories in items 1, 5, and 8. Regarding the
adaptability factor, only item 18 indicated a differential
performance between both countries, with a greater dis-
criminatory power for Colombian students. Consider-
ing that the social and cultural aspect is closely linked

to family functioning [51], the cultural, economic, and
educational differences of both countries could cause
different interpretations of the family functioning items,
especially in the items presenting DIF.

This study has several limitations. First, a non-proba-
bilistic convenience sample was used, limiting the gen-
eralizability of the results to both countries. In addition,
both groups had a higher predominance of women and
young participants (<30 years). Further, differences were
observed in terms of sample sizes between countries,
with Colombia having larger sample sizes. Therefore,
future studies should use probability sampling techniques
and larger and more representative samples for both
countries. Third, DIF was not assessed according to sex
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Fig. 4 Item characteristic curve with DIF of FACES Il

and age due to the sample size. Therefore, future studies
should perform a DIF analysis for these groups.

Despite these limitations, the items of FACES III pres-
ent adequate psychometric performance both in terms of
their discriminative capacity and difficulty. Therefore, the
items provide helpful information on levels of cohesion
and adaptability, thereby allowing a better understanding
of family functioning in health science students. Notably,
this is the first study to show evidence of the psychomet-
ric performance of FACES-III through the IRT in Chile
and Colombia. Moreover, as indicated in the study, some
items of cohesion and adaptability present differential
functioning between the two countries. These results
should be considered when making cross-cultural com-
parisons of family functioning in health sciences students
in Colombia and Chile.

Acknowledgements
Not applicable.

Author contributions

All authors contributed to the study conception and design. Material
preparation, data collection and analysis were performed by WPH, NVNB, PMR,
MCM, LMAP, YH-B and AG-Q. The first draft of the manuscript was written by
LWV, VD-N and AR-R and all authors commented on previous versions of the
manuscript. All authors read and approved the final manuscript.

Item 5 Probabilty

E + T T ¥ T T T

= crie
g Coombia

Item Characteristic Curve of item 8

tem 6 Probabllity

T x T 3 £ 3

chie
Colombia

0}

02 48 64202 48 6420248
o

Item Characteristic Curve of item 13

cne
g Coombia

Item Characteristic Curve of item 18

Funding
The authors received no financial support for the research, authorship, and/or
publication of this article.

Data availability
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study obtained the approval of the ethics committee of the Universidad
de San Sebastian (Resolucion final N° 2015/02 y 83/ 2020/02, and the
standards of the Helsinki declaration were met. The informed consent of the
participants was obtained, where the study’s objective and the anonymity of
the responses were explained.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests

Received: 12 May 2023 / Accepted: 7 January 2024
Published online: 12 January 2024

References

1. ParkH, Lee K. The association of family structure with health behavior, mental
health, and perceived academic achievement among adolescents: a 2018
Korean nationally representative survey. BMC Public Health. 2020;20:1-10.




Vilca et al. BMC Psychology

20.

(2024) 12:23

PanY,Yang Z, Han X, Qi S. Family functioning and mental health among
secondary vocational students during the COVID-19 epidemic: A moderated
mediation model. Pers Individ Dif [Internet]. 2021;171(October 2020):110490.
https://doi.org/10.1016/j.paid.2020.110490.

Chapman LK, Woodruff-borden J. The impact of family functioning on
anxiety symptoms in African American and European American young
adults. Pers Individ Dif [Internet]. 2009;47(6):583-9. https://doi.org/10.1016/j.
paid.2009.05.012.

Ballash NG, Pemble MK, Usui WM, Buckley AF, Woodruff-borden J. Family
functioning, perceived control, and anxiety: a mediational model. J Anxiety
Disord. 2006;20:486-97.

Sarmiento IA, Cardemil EV. Family functioning and depression in low-income
latino couples. J Marital Fam Ther. 2009;35(4):432-45.

Cheung RYM, Leung MC, Chiu HT, Kwan JLY, Yee LTS, Hou WK. Family
functioning and psychological outcomes in emerging adulthood: savor-

ing positive experiences as a mediating mechanism. J Soc Pers Relat.
2019;36(9):2693-713.

Thornberry TP, Henry KL, Ireland TO, Smith CA. The Causal Impact of
Childhood-Limited Maltreatment and Adolescent Maltreatment on Early
Adult Adjustment. J Adolesc Heal [Internet]. 2010;46(4):359-65. https://doi.
0rg/10.1016/jjadohealth.2009.09.011.

DTL. Development Family Functioning and Psychological Well-Being,

School Adjustment, and Problem Behavior in Chinese adolescents with

and without economic disadvantage. J Genet Psychol Res Theory Hum.
2002;163(4):497-502.

Pereira-Morales AJ, Camargo A. Psychological distress among undergradu-
ate medical students: the influence of excessive daytime sleepiness and
family functioning family functioning. Psychol Health Med [Internet].
2019;24(8):936-50. https://doi.org/10.1080/13548506.2019.1612078.

Shao R, He P, Ling B, Tan L, Xu L, Hou Y, et al. Prevalence of depression and
anxiety and correlations between depression, anxiety, family functioning,
social support and coping styles among Chinese medical students. BMC
Psychol. 2020;8(38):1-19.

LiY, Wang Y, Jiang J, Valdimarsdéttir UA. Psychological distress among

health professional students during the COVID-19 outbreak. Psychol Med.
2020,51(11):1952-4.

Kim SC, Sloan C, Montejano A, Quiban C. Impacts of coping mechanisms on
nursing students'Mental Health during COVID-19 lockdown: a cross-sectional
survey. Nurs Rep. 2021;11(1):36-44.

Ojewale LY. Psychological state, family functioning and coping strategies
among undergraduate students in a Nigerian University during the COVID-19
lockdown. J Prev Med Hyg. 2021;62(2):285-95.

Garcia-Gonzalez JD, Skrita A. Predicting Academic Performance based on
students 'Family Environment: evidence for Colombia using classification
trees. Psychol Soc Educ. 2019;11(3):299-311.

Santander S, Zubarew T, Santelices L, Argollo P, Cerda J, Borquez M. Influencia
de la familia como factor protector de conductas de riesgo en escolares
chilenos. Rev Med Chil [Internet]. 2008;136(3):317-24. Available from: https://
www.scielo.cl/pdf/rmc/v136n3/art06.pdf.

Olson DH, Waldvogel L, Shlieff M. Circumplex Model of Marital and Family
systems: an update. J Fam Theory Rev. 2019;11(June):199-211.

Schmidt V, Barreyro JP, Maglio AL. Escala de evaluacion del funciona-

miento familiar FACES Ill: ;Modelo De Dos o tres factores? Escritos Psicol.
2010;3(2):30-6.

Ponce Rosas ER, Gémez Clavelina FJ, Teran Trillo M, Irigoyen Coria AE,
Landgrave Ibafez S. Validez de constructo del cuestionario FACES il en
Espariol (México). Aten Primaria [Internet]. 2002;30(10):624-30. https://doi.
0rg/10.1016/50212-6567(02)79124-5.

Zicavo N, Palma C, Garrido G. Adaptacién y validacion del Faces-20-ESP:
Re-conociendo el funcionamiento familiar en. Rev Latinoam en Ciencias Soc
Nifiez y Juv [Internet]. 2012;10(1):219-34. Available from: http://www.scielo.
org.co/pdf/rlcs/v10n1/v10n1al4.pdf.

Zegers B, Larrain EM, Polaino-Lorente A, Trapp A, Diez |. Russell & Sprenkle
para el diagnéstico del funcionamiento familiar en la poblacién chilena. Rev
Chil Neuropsiquiatr. 2003;41(1):39-54. Validez y confiabilidad de la version
espariola de la escala de Cohesion y Adaptabilidad Familiar (CAF) de Olson.
Bazo-Alvarez JC, Bazo-Alvarez OA, Aguila J, Peralta F, Mormontoy W, Bennett
IM. Psychometric properties of the third version of family adaptability and
cohesion evaluation scales (faces-Ill): a study of Peruvian adolescents. Rev
Peru Med Exp Salud Publica. 2016;33(3):462-70.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

Page 10 of 11

Villarreal-Zegarra D, Paz-Jesus A. Cohesion, adaptabilidad y composicion
familiar en adolescentes del Callao, Peru. Propdsitos Y Represent.
2017;5(2):21-42.

Muiz J. Las Teorfas De Los Tests: Teoria Clésica y Teorfa De Respuesta a Los
[tems Test Theories: Classical Theory and Item Response Theory. Papeles del
Psicélogo [Internet]. 2010;31(1):57-66. Available from: http://www.cop.es/
papeles.

Zanon C, Hutz CS, Yoo H, Hambleton RK. An application of item response
theory to psychological test development. Psicol Reflex e Crit [Internet].
2016;29(18). https://doi.org/10.1186/541155-016-0040-x.

Ato M, Lépez-Garcia JJ, Benavente A. Un Sistema De clasificacion De Los
disefios de investigacion en psicologia. An Psicol. 2013;29(3).

World Medical Association. World Medical Association Declaration of Helsinki:
ethical principles for Medical Research Involving human subjects. JAMA.
2013;310(20):2191-4.

Chen WH, Thissen D. Local dependence indexes for item pairs using item
response theory. J Educ Behav Stat. 1997,22(3):265-89.

Chalmers RP, Mirt. A multidimensional item response theory package for the
R environment. J Stat Softw. 2012;48(6):1-29.

Paek |, Cole K, Using. R for Item Response Theory Model Applications. New
York, NY: Routledge; 2020.

Wells CS, Hambleton RK. Model Fit with Residual Analyses. In: van der Linden
W], editor. Handbook of Item Response Theory. 2016.

Samejima F. Graded response model. In: n der Linden WJ, Hambleton RK,
editors. Handbook of modern item response theory. New York, NY: Springer;
1997. pp. 85-100. va.

van der Hambleton RK, Wells CS. IRT models for the analysis of polytomously
scored data: brief and selected history of model building advances. In: Nering
ML, Ostini R, editors. Handbook of polytomous item response theory models.
Routledge/Taylor & Francis Group; 2010. pp. 21-42.

Cai L, Monroe S. A New Statistic for Evaluating Item Response Theory Models
for Ordinal Data [Internet]. Los Angeles, CA; 2014. Available from: https:/files.
ericed.gov/fulltext/ED555726.pdf.

Maydeu-Olivares A, Joe H. Assessing approximate fit in categorical data
analysis. Multivar Behav Res. 2014;49(4):305-28.

Maydeu-Olivares A. Goodness-of-Fit Assessment of Item Response Theory
models. Meas Interdiscip Res Perspect. 2013;11(3):71-101.

Lubbe D, Schuster C. A graded response Model Framework for questionnaires
with Uniform Response formats. Appl Psychol Meas. 2019;43(4):290-302.
Kang T, Chen TT. Performance of the generalized S-X 2 item fit index for the
graded response model. Asia Pac Educ Rev. 2011;12:89-96.

Rizopoulos D, Itm. An R package for latent variable modeling and item
response theory analyses. J Stat Softw. 2006;17(5):1-25.

RStudio Team. RStudio: Integrated Development Environment for R [Internet].
Boston, MA: RStudio, Inc,; 2018. Available from: http://www.rstudio.com/.

R Core Team. A language and environment for statistical computing [Inter-
net]. Vienna, Austria: R Foundation for Statistical Computing.; 2019. Available
from: http://www.r-project.org/.

Finney SJ, DiStefano C. Non-normal and categorical data in structural equa-
tion modeling. In: Hancock GR, Mueller RO, editors. Structural equation mod-
eling: a second course. Greenwich, Connecticut: Information Age Publishing;
2006. pp. 269-314.

Baker FB. The basics of Item Response Theory. Washington, DC, USA: ERIC
Clearinghouse on Assessment and Evaluation; 2001.

Toraman G, Karadag E, Polat M. Validity and reliability evidence for the

scale of distance education satisfaction of medical students based on item
response theory (IRT). BMC Med Educ [Internet]. 2022,22(1):1-13. https://doi.
0rg/10.1186/512909-022-03153-9.

Thiyagarajan A, James TG, Marzo RR. Psychometric properties of the 21-item
depression, anxiety, and stress scale (DASS-21) among malaysians during
COVID-19: a methodological study. Humanit Soc Sci Commun. 2022;9(1):1-8.
Bean GJ, Bowen NK. [tem Response Theory and Confirmatory Factor Analysis:
Complementary Approaches for Scale Development. J Evidence-Based Soc
Work (United States) [Internet]. 2021;18(6):597-618. https://doi.org/10.1080/2
6408066.2021.1906813.

Hodge CJ, Duerden MD, Lacanienta A, Goates MC, Niu XM. The Association
between Family Leisure and Family Quality of Life: a Meta-analysis of data
from parents and adolescents. J Fam Theory Rev. 2017,9(3):328-46.
Hornberger LB, Zabriskie RB, Freeman P. Contributions of Family Leisure to
Family Functioning among single-parent families. Leis Sci An Interdiscip.
2010;32(2):143-61.


https://doi.org/10.1016/j.paid.2020.110490
https://doi.org/10.1016/j.paid.2009.05.012
https://doi.org/10.1016/j.paid.2009.05.012
https://doi.org/10.1016/j.jadohealth.2009.09.011
https://doi.org/10.1016/j.jadohealth.2009.09.011
https://doi.org/10.1080/13548506.2019.1612078
https://www.scielo.cl/pdf/rmc/v136n3/art06.pdf
https://www.scielo.cl/pdf/rmc/v136n3/art06.pdf
https://doi.org/10.1016/S0212-6567(02)79124-5
https://doi.org/10.1016/S0212-6567(02)79124-5
http://www.scielo.org.co/pdf/rlcs/v10n1/v
http://www.scielo.org.co/pdf/rlcs/v10n1/v
http://www.cop.es/papeles
http://www.cop.es/papeles
https://doi.org/10.1186/s41155-016-0040-x
https://files.eric.ed.gov/fulltext/ED555726.pdf
https://files.eric.ed.gov/fulltext/ED555726.pdf
http://www.rstudio.com/
http://www.r-project.org/
https://doi.org/10.1186/s12909-022-03153-9
https://doi.org/10.1186/s12909-022-03153-9
https://doi.org/10.1080/26408066.2021.1906813
https://doi.org/10.1080/26408066.2021.1906813

Vilca et al. BMC Psychology (2024) 12:23

48.

49.

50.

Walsh F. Family Resilience: a Framework for Clinical Practice. Fam Process.
2003;42(1):1-18.

Salin M, Kaittila A, Hakovirta M, Anttila M. Family coping strategies during
Finland's COVID-19 lockdown. Sustainability. 2020;12(21):9133.

Baumrind D. Differentiating between confrontive and coercive kinds of
parental power-assertive disciplinary practices. Hum Dev. 2012;55:35-51.
Chung H, Gale J. Family functioning and self-differentiation: a cross-cultural
examination. Contemp Fam Ther. 2009;31(1):19-33.

Page 11 of 11

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Evaluation of the psychometric properties of the family adaptability and cohesion scale (FACES III) through item response theory models in students from Chile and Colombia
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Design
	﻿Participants
	﻿Instrument
	﻿Family cohesion and adaptability evaluation scale (FACES III)


	﻿Procedure
	﻿Data analysis
	﻿Results
	﻿Descriptive analysis of the items
	﻿Item calibration with the GRM (2-PML)
	﻿Differential item functioning (DIF)

	﻿Discussion
	﻿References


