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Aim: Before a test can be used in the target population, it is necessary to demonstrate
that there is measurement equivalence. One way to do this is by studying differential
item functioning (DIF).

Objective: In this study, we used the Mantel–Haenszel procedure and logistic
regression to analyze DIF in the Spanish version of the Verbal Selective Reminding Test
between Spaniards, Mexicans, and Hispanics in the United States.

Method: Three balanced samples, matched by age, education, and sex, were studied:
Spaniards, Mexicans, and Hispanics [616 healthy participants from Spain (n = 211),
Mexico (n = 201), and the United States (n = 205)]. A six-trial version of the Spanish
version of the Verbal Selective Reminding Test was administered and scored according
to standard procedures.

Results: Statistical analysis showed some DIF between the samples of Spaniards,
Mexicans, and Hispanics. A bootstrap validation of results confirmed that the item
pollo showed DIF: the Mexicans and Hispanics outperformed the Spaniards, holding
a total score constant. The item oído also showed DIF and was remembered in greater
measure by the Spaniards.

Conclusion: The Spanish version of the Verbal Selective Reminding Test can be used
with Hispanic populations.

Keywords: neuropsychology, memory, VSRT, Hispanic Americans, DIF

INTRODUCTION

In recent years the Hispanic/Latino population has been increasing, both in absolute terms and
as a percentage of the total population of the United States. The most recent census data indicate
that the figure is already over 59 million, which is more than 18% of the United States population
(United States Census Bureau, 2017). This percentage is even higher if we include those who are
unregistered, a population that has been estimated at 11.2 million (Puente et al., 2015). Most of
this group come from Mexico, with smaller groups of other Latin-American populations (Puerto
Ricans, Cubans, Central Americans, South Americans, and so on).
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The neuropsychological assessment of this population in the
United States poses a challenge for professionals as special
training that takes multicultural aspects into account is necessary
before the assessments can be successfully carried out (Uzzell
et al., 2013; Salinas et al., 2016; Burke et al., 2019). For a long time,
it was considered enough to use a test for English speakers that
had been translated into Spanish. However, this strategy is not
now considered suitable, even when it includes back translation
(Salinas et al., 2016), since several studies have shown the effect
of culture and ethnicity on the results of neuropsychological
tests, with participants of non-English-speaking origin, and
those of Spanish-speaking origin in particular, performing worst
(Acevedo et al., 2000; Boone et al., 2007; Razani et al., 2007; Saez
et al., 2014; Milman et al., 2018; Rosselli et al., 2019).

Most of the tests available for the English-speaking
population in the United States cannot be considered suitable
for the assessment of the Hispanic groups who live there
(Elbulok-Charcape et al., 2014). The same thing applies when
neuropsychological tests designed for Spaniards are used with
Hispanic populations. Even though Spanish culture is closer to
Hispanic populations than English-speaking culture, tests cannot
be extrapolated directly from one culture to another. Studies are
needed that support this kind of use and are able to detect possible
bias in the evaluation of different cultures. Consequently, studies
should be carried out to evaluate differential item functioning
(DIF) in each of the cultures in which the test is going to be
applied. This is a necessary prerequisite for the adaptation of a
test (Pedraza and Mungas, 2008; Hambleton and Zenisky, 2011)
and in order to consider the tests as conceptually equivalent
(He and van de Vijver, 2012).

Various studies have revealed the differences found in the
adaptation of the Mini Mental State Examination (MMSE) test.
It has been found that the “no ifs, ands, or buts” item is
usually easier for some Spanish-speaking populations (Ramirez
et al., 2006), although this may be the result of bias in the
adaptation of the test item in question. There are several
Spanish language versions, and, whereas some of them translate
the item by looking for linguistic equivalence, others seek to
achieve the initial objective of the item, namely, the difficulty
of repeatedly pronouncing consonant clusters (Ramirez et al.,
2005). To give another example, Hispanics find it easier to recall
English words that are similar to or the same as Spanish ones
(such as the English “ranch” and “patio,” which are very similar
to or the same as the Spanish “rancho” and “patio”). Similar
results have been found in a good number of psychological
tests that show ethnicity-related bias (Rosselli and Ardila, 2003;
Rosselli et al., 2019).

Studies on DIF in neuropsychology with Spanish–American
populations are extremely rare or non-existent. Only the MMSE
has been studied in any depth, comparing Hispanic and English-
speaking populations (Crane et al., 2006; Ramirez et al., 2006;
Milman et al., 2018). DIF was found in various items, among
which those associated with word recall deserve special mention
(the repeat/recall item was easier for Latino participants).
Ostrosky-Solis et al. (2007) compared different Spanish-speaking
populations from Mexico, Colombia, and Spain and found that
there were no cultural differences between those populations in a

verbal fluency test. On the basis of these results, it is possible to
consider the hypothesis that other tests developed with Spanish
populations can also be used with Hispanic populations, provided
that there are studies demonstrating that the tests are equivalent
and that there is no DIF.

There are several methods for assessing DIF (Teresi, 2006;
Magis et al., 2010). The main ones can be classified (Magis
et al., 2011) according to (1) whether or not they are based
on item-response theory (IRT) models and (2) whether they
assess uniform DIF or non-uniform DIF. Uniform DIF occurs
when the probability of a correct response in one item is greater
for one group of subjects than another, holding ability being
constant. Non-uniform DIF occurs when the probability of a
correct response in one item for one group of subjects is greater
for some levels of ability and lower for other levels of ability.
They each have their advantages and drawbacks. The IRT method
requires a large number of subjects and is based on some very
restrictive assumptions, whereas methods not based on IRT can
be used with fewer subjects and present a smaller number of
assumptions (Finch, 2016). Various authors have pointed out that
the results of DIF studies depend on the technique used, which is
why they recommend using more than one technique to validate
the results (Hambleton and Zenisky, 2011).

The present study applied methods that allow comparisons
to be made between more than two groups and do not require
excessively large sample sizes, namely the generalized Mantel–
Haenszel (GMH) procedure and generalized logistic regression
(GRL). The Mantel–Haenszel (MH) procedure is one of the most
popular techniques for studying DIF because of its computational
simplicity and its capacity for detecting DIF with small samples
(Fidalgo and Scalon, 2010).

There are currently no studies indicating whether the Spanish
version of the VSRT can be used with Hispanic populations. The
objective of this study, therefore, was to examine whether DIF
was present in the Spanish version of VSRT when applied to two
Hispanic populations: Mexicans living in Mexico (Mexicans) and
Mexicans who are resident in the United States (Hispanics). The
hypothesis to be tested was that there was no DIF between the
different populations.

MATERIALS AND METHODS

Participants
Three balanced samples, matched by age, education, and sex,
were studied: Spaniards, Mexicans, and Hispanics (descriptive
statistics are presented in Table 1). The chi square statistic
showed a similar proportion of men and women in the three
groups [χ2(2, N = 617) = 0.33, p = 0.84]. There were no
significant differences in age [F(2,572.02) = 0.835, p = 0.437] or
educational level (number of years of formal school attendance
[F(2,523.57) = 0.526, p = 0.591]. Subjects were excluded if
they fulfilled any of the following criteria: (1) history of
neuropathology; (2) hospitalization due to psychopathological
disorders (e.g., schizophrenia, depression, etc.); (3) history of
abnormal psychomotor development; (4) history of drug or
alcohol abuse; (5) taking psychotropic medication that affects
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TABLE 1 | Samples distribution by age, education, and sex.

Variable N Mean Mdn SD TE 95% CI Minimum Maximum

LL UL

Age

Spain 211 42.09 43 14.411 0.992 40.13 44.04 15 77

Mexico 201 43.77 45 18.327 1.293 41.22 46.32 15 79

United States 205 41.96 41 14.337 1.001 39.99 43.94 16 77

Total 617 42.59 43 15.767 0.635 41.35 43.84 15 79

Education

Spain 211 11.25 11 3.635 0.250 10.75 11.74 2 21

Mexico 201 11.46 12 5.602 0.395 10.68 12.24 0 23

United States 202 11.00 12 4.095 0.288 10.43 11.57 0 21

Total 614 11.24 12 4.505 0.182 10.88 11.59 0 23

Gender

Sample Male Female Total

Frequency Percent (%) Frequency Percent (%) Frequency Percent (%)

Spain 62 27 149 71 211 100

Mexico 54 27 147 73 201 100

United States 57 28 148 72 205 100

Total 173 27 444 72 617 100

Mdn, median; LL, lower limit; UL, upper limit.

attention and concentration or causes sleepiness; (6) mother
tongue was not Spanish. The three samples included some
students. Researchers made an effort to obtain data from both
rural and urban areas. The raw data are available upon request
from the corresponding author.

Reference Group Sample: Spaniards
The data of participants for the reference sample were taken from
211 Spaniards, selected through non-probabilistic convenience
sampling of study participants in a six-trial Spanish VSRT test
suite to obtain normative data [see Morales et al. (2010) for
a complete description of the sample]. Most participants were
recruited in the south of Spain and these were matched by
age, education, and sex with samples of the focal populations.
Using the existing database, the procedure involved selecting
the first subject who was of the same gender, approximately
the same age (±1), and who had approximately the same
number of years of education (±1) as the subjects studied in the
Hispanic sample.

Focal Group Sample: Mexicans
The sample of the first focal group (Mexicans) consisted of a
total 201 adult and adolescent volunteers, selected in the city
of H. Matamoros, Tamaulipas. The type of sample used was
intentional, selecting those subjects who agreed to participate in
the study and who met the same inclusion criteria as the sample
of Spaniards but had Mexican nationality. The selection of the
subjects was carried out by searching for the same percentage
of men and women of similar ages and educational levels as the
Hispanic sample.

Focal Group Sample: Hispanics
The sample of the second focal group consisted of 205
adult and adolescent volunteers, selected in Brownsville,
Texas. The sampling was intentional, selecting those subjects
who agreed to participate in the study and who met the
same inclusion criteria as in the previous samples. They
also had to be of Mexican origin, live permanently in the
United States, and have Spanish as their mother tongue.
Table 1 shows the demographic data of the samples. 62.4%
were from Mexico and the rest had been born in the
United States, although their parents were originally from
Mexico, 62.9% indicated that the language most used at
home was Spanish.

Materials
The Spanish version of VSRT form 1 was used to carry out
this research (Campo et al., 2000; Campo and Morales, 2004).
A questionnaire with personal details to identify the participants
was also administered.

The VSRT is one of the most widely used to assess verbal
learning and memory (Buschke and Fuld, 1974; Lezak et al.,
2012). It has been used to investigate memory impairment
in several different neuropathological and neuropsychiatric
disorders. The validity and reliability of this test have been
thoroughly studied with native English-speaking populations
(Lezak et al., 2012). Different authors reported correlations
between brain structures and different measures of SRT. So,
Amato et al. (2008) reported that magnetic resonance imaging
measures of temporal lobe volumes correlated with different SRT
measures in multiple sclerosis patients. Zimmerman et al. (2008)
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also found that measures of verbal memory correlated with
hippocampal volume.

A Spanish version of the VSRT has been developed and there
is some evidence of its reliability and validity (Campo et al., 2000;
Campo and Morales, 2004), with significant correlations between
form 1 and form 2 that range between 0.65 and 0.72. Campo et al.
(2003) also found differences between elderly healthy people and
patients with dementia of the Alzheimer type using VSRT.

Procedure
Spanish Form 1 consisted of 12 unrelated words: Dado
(Dice), Cinta (Ribbon), Norte (North), Jarro (Jug/Pitcher),
Pollo (Chicken), Frente (Forehead), Llave (Key), Cruz (Cross),
Fuego (Fire), Pena (Pity), Modelo (Model), Oído (Ear). After
administering the six learning trials, multiple choice recognition
trials were conducted. Twelve separate white index cards were
presented to the subjects. Each card consisted of a list word and
three foils (a phonemic foil, a semantic foil, and an unrelated foil).
The participants were asked to identify the list word.

A single delayed-recall trial was given without prior warning
30 min after completion of the multiple-choice recognition trial.
The interval was filled with other neuropsychological tests that
did not involve memory. After the free delayed-recall trial,
the multiple-choice recognition trial was conducted again. The
six-trial version of the test was administered according to the
procedure described by Buschke and Fuld (1974). The examiner
presented the words at the rate of one word per 2 s. The entire
list was read aloud to the subject only prior to the first recall trial.
The subject was then asked to recall as many words from the list as
possible and was subsequently reminded only of those words that
s/he did not recall immediately preceding trial. For each trial, the
subject’s responses were recorded. Intrusions were also recorded
on each trial. The first time that a subject said a word that was
not on the list, the examiner was allowed to say, “that word was
not on the list.” The examiner was also allowed to ask the subject
to run through the list out loud to make sure that s/he had not
left anything out. As Buschke and Fuld (1974) pointed out, it was
important to encourage the patient/subject to obtain the maximal
retrieval on each recall trial. Words were not spelled or defined.
The total number of words on the list was not disclosed to the
subject. The procedure was continued until all 12 words were
recalled on three consecutive trials, without any reminding, or
until six trials had been exhausted. The test was scored according
to the procedures described by Buschke and Fuld (1974). In this
study we used only the sum of items recalled in each trial (TR),
and only the first trial was analyzed to study DIF in order to avoid
learning effects.

The tests were administered in private rooms with the least
possible noise to distract individuals. The tests were performed
individually with each subject and took 50–60 min on average
to complete. The first activity in the evaluation process was to
obtain the participants’ informed consent. A written form was
devised that explained the general study objectives, procedures,
implications for participants, and so on. The same consent
form was given to each subject of the study to read carefully
and, once concluded, any doubts that may have arisen during
reading were clarified. Once read and signed, both the examiner

and the assessed proceeded to the evaluation. For subjects
under the age of 18, the informed consent of the parents or
guardians was required. The ethics committee of the University
approved the study.

Data Analysis
Statistical analyses were performed with the R program v. 3.3.0
(R Core Team, 2018). The difR library was used for DIF analysis
(Magis et al., 2010). The generalized Mantel–Haenszel (GMH)
statistic and generalized logistic regression (GLR) were used due
to the existence of multiple groups in the study design. The
power to detect DIF items is usually lower than the power of a
single test comparing all groups simultaneously (Penfield, 2001;
Fidalgo and Madeira, 2008). The difGMH, difGenLogistic, difMH,
and difLogistic functions were used with default values except
for the purify option and p-value adjustment [the Benjamini–
Hochberg (BH) method was chosen]. Lastly, model validation
was performed using the boot and boot.ci function to calculate the
confidence intervals for the statistical estimates. The Nagelkerke
function of the fmsb library was used to calculate the R2 statistic
for the logistic regression models.

RESULTS

Table 2 shows the percentages of correct answers in each sample
and the results of the GMH statistic for each of the items along
with the adjusted levels of significance. DIF (p adjusted < 0.05)
was present in the items dado, pollo, cruz, pena, modelo, and oído.

Table 3 shows the results of the comparison between the
different samples using the MH procedure. With reference to the
samples of Spaniards and Mexicans, only the item pollo showed
significant DIF when only p-values were considered. However,
using ETS criteria based on effect size, two items appeared with a
high DIF score: dado and pollo. Gómez-Benito et al. (2009) have
pointed out that the combination of the criteria of significance
and effect size reduces the rate of false positives in DIF studies.
By applying these criteria, only important DIF appeared in the
item pollo.

After comparing Spaniards with Hispanics, the items pollo
and modelo displayed significant DIF, which also showed fairly
large DIF using the ETS criteria. It is interesting to note that the
item pollo was used more frequently by the Hispanic population
than by Spaniards.

When the results of the Mexican and Hispanic samples were
compared, significant DIF was not present in any item. Only the
item modelo showed moderate DIF using ETS criteria.

GLR Procedure
Using this method to test uniform DIF (see Table 2), and
following the criterion of statistical significance, it was found that
the items dado, pollo, cruz, pena, modelo, and oído also displayed
DIF. Nevertheless, when the effect size criterion (Nagelkerke’s
R2) proposed by Jodoin and Gierl (2001) was used, only one
item (oído) presented moderate DIF. This criterion is the one
recommended in the literature (Gómez-Benito et al., 2009). The
results of the non-uniform DIF test did not show this type of test

Frontiers in Psychology | www.frontiersin.org 4 December 2019 | Volume 10 | Article 2687

https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-10-02687 December 11, 2019 Time: 18:9 # 5

Morales-Ortizz and Peña-Cardenas DIF of Spanish Version of VSRT

TABLE 2 | Differential item functioning comparisons between three groups using generalized Mantel–Haenszel (GMH), uniform DIF generalized logistic regression
(GLRU), and non-uniform DIF generalized logistic regression (GLRNU) methods.

% CA GMH GLRU GLRNU

Item Spaniard Mexican Hispanic Statistic Statistic deltaR2 JG Statistic deltaR2 JG

Dado 0.976 0.900 0.893 9.273∗ 10.196∗ 0.036 A 1.884 0.007 A

Cinta 0.635 0.577 0.493 3.754 4.615 0.008 A 1.274 0.003 A

Norte 0.232 0.284 0.259 2.631 2.539 0.005 A 0.139 0.000 A

Jarro 0.275 0.259 0.273 1.316 1.148 0.002 A 1.335 0.003 A

Pollo 0.275 0.353 0.380 9.141∗ 7.718∗ 0.015 A 5.056 0.011 A

Frente 0.389 0.363 0.293 2.650 2.349 0.005 A 0.125 0.000 A

Llave 0.289 0.338 0.322 2.106 2.071 0.004 A 1.919 0.004 A

Cruz 0.436 0.308 0.278 7.538∗ 8.260∗ 0.014 A 1.103 0.002 A

Fuego 0.275 0.289 0.249 0.064 0.072 0.000 A 7.851 0.017 A

Pena 0.502 0.299 0.278 17.203∗∗ 19.114∗∗ 0.033 A 0.082 0.000 A

Modelo 0.327 0.199 0.268 8.977 8.683∗ 0.016 A 0.279 0.001 A

Oído 0.635 0.348 0.341 30.240∗∗ 33.470∗∗ 0.058 B 0.891 0.002 A

JG, Jodoin and Gierl effect size criteria; % CA, correct answer percentage; ∗p < 0.05; ∗∗p < 0.01.

TABLE 3 | Differential item functioning comparisons between samples using Mantel–Haenszel test (MH).

Spaniards/Mexicans Spaniards/Hispanics Mexicans/Hispanics

Item logOR Alpha p.Adj Delta ETS logOR Alpha p.Adj Delta ETS logOR Alpha p.Adj DeltaMH ETS

Dado −1.955 0.319 0.101 2.684 C −0.609 0.658 0.586 2.684 A −0.106 0.962 0.915 0.090 A

Pollo 3.830 2.439 0.001 2.095 C 4.086 2.732 0.000 2.095 C 0.496 1.115 0.915 0.256 A

Cruz 1.314 1.444 0.283 0.863 A 1.101 1.332 0.406 0.863 A −0.975 0.779 0.812 0.586 A

Pena −0.508 0.871 0.712 0.324 A 0.545 1.178 0.586 0.324 A −0.831 0.806 0.812 0.508 A

Modelo 0.370 1.118 0.712 0.262 A 2.498 1.956 0.038 0.262 C 1.670 1.575 0.570 1.067 B

Oído −2.051 0.596 0.101 1.215 B −1.418 0.680 0.312 1.215 A −0.273 0.938 0.915 0.150 A

logOR, logarithm odds ratio; Alpha, Alpha MH; p.Adj, p-value Benjamini–Hochberg; Delta, Delta MH; ETS, Educational Testing Service effect size criteria.

bias (see Table 2). No item presented significant p-values, and
effect sizes were low.

It can be stated, in conclusion, that when the criteria of
significance and effect size were considered together, both the
MH and LR procedures coincided in that the majority of the
items did not display DIF and exhibited only a few discrepancies.
When the samples of Spaniards and Mexicans were compared,
discrepancies were found for the item pollo, which displayed DIF
using the MH procedure, and the item oído, which was marked
as DIF using logistic regression. In the comparison between the
samples of Spaniards and Hispanics, discrepancies were found
between the MH and LR procedures for the items pollo, modelo,
and oído.

Validation of the Models
In order to try and resolve the discrepancy between the MH and
GLR procedures, we decided to validate them using the bootstrap
method. The R package boot function simulated 1,000 iterations
of the MH statistic and the regression method. Table 4 shows
the results of the simulation. The number of tests that reported
a significant result (p < 0.05) and the degree of DIF according
to the effect size criterion (A, negligible; B, moderate; C, large)
were recorded. DIF was considered to occur when there were
significant differences (p < 0.05) and an effect size of B or C.

The results obtained confirmed that the methods showed
discrepancies for the occurrence of DIF in two items: pollo
and oído. Nevertheless, neither of the two methods showed
DIF for the item modelo (only 3.9% of simulations found
significant differences and DIF B using the MH technique and
0.4% using GLR).

DISCUSSION

Neuropsychological assessments in different countries
generally makes use of tests that have been standardized
for other populations. It is common practice, therefore, to use
neuropsychological tests devised for native English speakers and
translated into other languages in order to evaluate populations
of Hispanic origin (Elbulok-Charcape et al., 2014; Salinas et al.,
2016). This is the case in Mexico and Spain, and it enables
considerable cost saving to be made and makes the work
of neuropsychology professionals easier. Nonetheless, it has
been obvious on a number of occasions that this procedure
is inappropriate for performing validated neuropsychological
evaluations (Meredith and Teresi, 2006; Hambleton and Zenisky,
2011). Various studies have shown that Spanish speakers are
more likely to be categorized as “impaired” despite being
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TABLE 4 | Results of the validation study using bootstrap and effect size criterion.

Spaniards/Mexicans Spaniards/Hispanics

MH LR MH LR

NS S NS S NS S NS S

Pollo A 480 2 A 0 879 A 168 1 A 0 578

B 26 313 B 28 86 B 30 339 B 139 245

C 0 179 C 7 0 C 0 463 C 38 0

Modelo A 914 0 A 0 995

B 47 37 B 0 4

C 0 2 C 1 0

Oido A 0 0 A 0 322 A 168 0 A 0 80

B 0 9 B 201 202 B 30 339 B 280 152

C 0 991 C 275 0 C 0 463 C 488 0

A, negligible; B, moderate; C, large. NS, not significant (p ≥ 0.05); S, significant (p < 0.05); MH, Mantel–Haenszel test; LR, logistic regression.

clinically evaluated as normal (Ramirez et al., 2006; Siedlecki
et al., 2010; Rosselli et al., 2019). Consequently, it is necessary
to take cultural differences between the reference and focal
populations into account. If the same test is to be used, DIF
studies should be performed to ensure that the evaluation is fair.

In the present study, we evaluated the possibility of using
form 1 of the Spanish version of the VSRT on Mexican and
Hispanic populations, since we already have normative and
validation studies of the test on Spaniards. The results show
that there were very few differences between the responses of
the Mexican and Hispanic populations. This can be interpreted
as the Hispanic populations of Mexican origin maintaining
their cultural references in spite of being immersed in a
different culture. The first conclusion that can be drawn
from our study, therefore, is that the normative data of
Mexican populations may be valid for the neuropsychological
evaluation of Hispanics resident in the United States, at
least for the verbal memory test used here and for Hispanic
populations of Mexican origin. In future studies, it would
be interesting to determine whether these conclusions can be
extrapolated to other Hispanic American populations resident
in the United States and in their countries of origin. It
should be pointed out that, at least for the evaluation
of verbal memory, there is a test available that allows
the neuropsychologist to evaluate clients of Hispanic origin
with greater reliability and increased diagnostic sensitivity.
Using tests that do not meet these requirements implies
obtaining measurements that do not represent the true ability
of the individual.

The results also showed some differences between the Mexican
and Hispanic populations versus the population from Spain
when the MH test was used. When the samples of Spaniards
and Mexicans were compared, significant DIF was found for
the item pollo and for pollo/modelo when the samples of
Spaniards and Hispanics were compared. For the item pollo,
the percentage of responses was favorable for the Mexican and
Hispanic populations. This could be explained as a greater
presence of this item at the cultural level in these populations

and is consistent with the result indicated earlier that the two
populations share the same cultural referents. Nevertheless, the
same results were not found using the LR test or in the validation
study. Various authors have pointed out that the MH technique
tends to increase the percentage of false positives (Gómez-Benito
and Navas-Ara, 2000; Penfield, 2001; Fidalgo and Scalon, 2010;
Finch, 2016).

Likewise, for the item oído, moderate DIF was only present
with the LR technique and occurred in only 15% of cases in
the validation study. On the other hand, the validation study
did show large DIF for this item with the MH technique.
Consequently, there were two items (pollo and oído) for which
the validation study did not present conclusive results. In the
case of the MH technique, the most plausible conclusion is
the presence of DIF (in favor of the Mexican and Hispanic
populations in the case of the item pollo, and vice versa
in the case of the item oído). If the results obtained with
the LR method are taken into consideration, the conclusion
would favor the absence of large DIF for these items.
Nonetheless, considering the worst case (presence of DIF),
the test remains valid for studying Mexican and/or Hispanic
populations since the two items that display DIF have a
compensatory effect. In one case it benefits the population
of Spaniards, and in the other the Mexican or Hispanic
populations. Some authors have contemplated the possibility
of keeping items that present DIF in the test when there may
be a compensatory effect between the groups, as in this case
(Steinberg and Thissen, 2006).

It may be concluded, therefore, that the evidence of
a high degree of DIF when comparing populations of
Spaniards, Mexicans, and Hispanic Americans is inconclusive
and that any possible DIF has a compensatory effect. The
normative data obtained for the population of Spaniards
(Morales et al., 2010) can be considered for use on these
populations, enabling evaluations of verbal memory to be
carried out with a minimum assurance of being able to
objectively identify whether or not there is a possible deficit in
these populations.
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Nevertheless, these conclusions should be interpreted with
caution since the sample sizes used make it impossible to
detect items that display low or moderate DIF when the
MH technique is used. Future research should be directed
at studying further the existence of DIF between these and
other Latin-American populations by increasing the size of
the samples. Similarly, it would be interesting to expand the
range of populations to include individuals from other South
American countries.
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