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ARTICLE / ARTIC

Validity and reliability of the Work Ability Index in
primary care workers in Argentina

Validez y confiabilidad del indice de Capacidad
para el Trabajo en trabajadores del primer nivel de
atencion de salud en Argentina

Peralta, Norma’; Godoi Vasconcelos, Ana Gloria?; Harter Griep, Rosane’;
Miller, Leticia*

ABSTRACT This study evaluates the validity and reliability of the Work Ability Index
(WAI) in Argentina. An instrument was applied to 100 workers, all agents of Primary
Health Care in the county of General Pueyrredon. In the construct validity, the dimen-
sional structure was studied by means of exploratory factor analysis, based on a poly-
choric matrix and parallel analysis to obtain the number of factors. In the correlation
validation, the Spearman correlation was estimated between the WAI and the dimen-
sions of the 36-Item Short Form Health Survey (SF-36). The reliability assessment was
measured by Cronbach’s alpha estimate. The result of the internal consistency of the
scale was 0.80, indicating acceptable reliability. The WAI score yielded the following
results: 12% moderate, 50% good and 38% optimal. In the validation process, a three-
dimensional structure was identified which accounts for 66% of the total variance of
the data through the main components. The theoretical assumptions of the construct
validity confirmed the direct and significant correlation between WAI scores and the
dimensions of health status assessment, with the highest value in the physical function-
ing dimension (0.478) and the lowest in the bodily pain dimension (-0.218). It was
concluded that the WAI, translated and adapted into Spanish, showed adequate psy-
chometric properties and can therefore be used in association studies between aspects
of work and their impact on health.

KEY WORDS Health Personnel; Validity of Tests; Argentina.

RESUMEN Este estudio evalta la validez y confiabilidad del indice de Capacidad para el
Trabajo (ICT) en Argentina. Elinstrumento se aplico a 100 trabajadores, agentes de Atencién
Primaria de la Salud del Partido de General Pueyrredon. En la validez del constructo se
investigo la estructura dimensional por medio de andlisis factorial exploratorio, a partir
de una matriz policérica y un andlisis paralelo para la obtencion del niimero de factores.
En la validacién correlacional se estimo la correlacién de Spearman entre el ICT vy las
dimensiones del Cuestionario de Salud SF-36. La evaluacion de confiabilidad se midi6
a través del estimador Alfa de Cronbach. El resultado de la consistencia interna de la
escala fue 0,80, indicando una fiabilidad aceptable. La puntuacién de ICT arroj6 como
resultado: moderado 12%, bueno 50% y optimo 38%. En el proceso de validacién se
identifico una estructura de tres dimensiones que explica el 66% de la variacién total de
los datos a través de los componentes principales. Los supuestos teéricos de la validez
del constructo confirmaron la correlacion directa y significativa con las puntuaciones
del ICT y las dimensiones de evaluacién del estado de salud, siendo el mayor valor
funcion fisica (0,478) y menor la dimension dolor (-0,218). Se concluy6 que el ICT,
traducido y adaptado al espanol, mostré propiedades psicométricas adecuadas pudiendo
ser utilizada en estudios de asociacion entre aspectos de trabajo y su impacto en la salud.
PALABRAS CLAVES Personal de Salud; Validez de las Pruebas; Argentina.
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INTRODUCTION

The scope that the concept of health has ac-
quired in recent years has come to include the
influence of working conditions and individual
perception of discomfort and dissatisfaction as
core components of the concept of quality of life.
This shift in perspective is crucial to the area of
staff management, faced with the challenge of
determining whether there are influential factors
that may stimulate or inhibit an individual’s work
process throughout their working life or that may
condition their health in the future (1-7).

The concept of “work ability” was devised
in order to more fully acknowledge those who
generate resources, allowing for the development
of specific indicators in the workplace associated
with measurements of physical and mental de-
mands, organizational structures, and work envi-
ronment. This concept expresses

...what a worker’s ability is or will be like in
the present or future, as well as how he or
she will be able to perform his/her job in ac-
cordance with the requirements posed by his/
her health conditions and his/her physical and

mental capabilities. (8) [Own translation]

The implementation of the Work Ability
Index (WAI) is based on workers’ health, the
aging process of the working population, the con-
servation of active employees’ well-being, and
quality of life at the time of retirement (9).

Finland has pioneered WAI research, where
it emerged as a way of evaluating the current
performance of workers and of estimating their
individual health conditions with the aim of im-
proving them, taking into consideration whether
their future capabilities will match job demands
(9). According to Ilmarinen and Tuomi (8,10), the
WAL has allowed for progress in the adjustment
of individual capacities to the skills required of a
given job, which in turn impacts stress reduction
and the optimization of worker efficiency, thereby
increasing the likelihood of preservation of both
mental and physical health, in addition to a better
quality of life (9).

Since 1981, the WAI has been used in several
countries both in research and practice, and it

has been translated into more than 24 languages,
among which Cuba’s Spanish version can be
found (10).

It was not possible to identify studies on the
psychometric properties of the WAI in Argentina,
which is of fundamental importance if it is to be
used when studying the association between this
index and health events in a given country. This
study evaluates the validity and reliability of the
Spanish version of the WAI in Argentina.

METHODS
Study population

A cross-sectional epidemiological study was
conducted during July of 2010. The population
consisted of 152 professionals who work in
Primary Health Care in the 24-hour health centers
of the Municipal Health System of the county
of General Pueyrredon. One hundred people
effectively participated in the study, with non-
participation owing to the following: refusal to
participate in the study (n=29, 19.08%), medical
leave (n=12, 7.89%), and difficulties in locating
individuals (n=11, 7.23%). Of the total number
of workers that agreed to participate in the survey,
72% were female, 59% were either married or
partnered, 31% were single, 8% were separated,
and 2% were widowed. Regarding profession,
35% were doctors, 26% were nurses, and 39%
had different professions related to primary health
care (psychologists, dentists, pharmacists, social
workers, etc.).

The average age of the studied population
was 39.01 years, with a range of 24 to 64 years
of age. Respondents had worked in the munici-
pality for an average of 8.61 years (standard de-
viation = 8.89 years) and had worked continuously
at the same health center for an average of 4.75
years (standard deviation = .58 years.) The average
tenure of temporary staff was 1.57 years (n=20;
standard deviation=1.24 years), and for the per-
manent staff the average was 7.62 years (n=80;
standard deviation=7.72 years).

Of these workers 67% held other jobs,
45% of which were not related to the municipal
government.
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Examining the translation of the instrument
Work Ability Index

For the purposes of assessing the semantic
equivalence of the English to Spanish translation
of the WAI instrument developed in Cuba, three
experts were selected based on their accredited
command of health terminology in both lan-
guages. The main objective was to test the ten
questions that constitute the scale with respect to
the meanings of the terms used in the translation.

To validate the translation the following cri-
teria were used:

1. Regarding general terminology, whether it was
altered in the translation (altered/not altered).
2.Regarding literal terms, whether there was

change of meaning.

The validation was based on the following
Likert scale: 5 strongly agree; 4 agree; 3 neutral
(affirmation); 2 disagree; 1 strongly disagree.

Instrument used to measure WAI

The WAI questionnaire consists of seven di-
mensions and ten questions from which the score
is obtained (11) (Table 1). The final result ranges
between 7 and 49 points. The calculation of the
global score takes into account the sum of the
scores obtained in each question per Table 1 (12).
Finally, the respondent is classified in terms of his
or her work ability into the following categories:
poor (7-27); moderate (28-36), good (37-43) or
ideal (44-49).

Interviewers’ training

During the research process the structured
questionnaire was administered, having been
previously codified. This was done primarily in
two ways: written bibliographic material was pre-
pared (detailing the type of terminology used in
the survey), and three interviewers were selected
from a group of advanced students in the Asso-
ciate’s Degree Program in Workplace Safety and
Hygiene [Tecnicatura de Seguridad e Higiene en
el Trabajo] at a private university, given that these

students would be familiar with issues related to
workers’ health and security. The training had the
following objectives:

= To prepare the team of field workers for the im-
plementation of the survey.

= To provide the team with the know-how and
technical training required to implement this
methodology.

= To provide knowledge about the study popu-
lation, their work location and geographical
distribution within the Municipality of General
Pueyrredon.

= To provide information regarding the contents
of each item on the survey.

These objectives are important given that the
attitude and behavior of the team of field workers
could potentially have an influence both on the
quality of the information as well as the ability of
the group to obtain quantitative responses from
the population.

Pretest of the instrument

The pretest was conducted with 15 people,
who were subsequently not included in the study.
It was carried out by surveying the staff of a na-
tional health agency that performs similar func-
tions to those of the studied population.

Table 1. Dimensions used in the measurement of

the Work Ability Index.

Dimensions Total
1. Subjective estimation of current work ability compared 0-10
to the best work ability in life )
2. Subjective estimation of work ability related to work 2:10
demands (physical and mental) )
3. Current number of diagnosed illnesses 1-7
4. Subjective estimation of work limitations due to illnes- 1.6
ses
5. Absence from work and school due to illness during last 15
year
6. Personal forecast for work ability in the next two years 1-7
7. Mental resources (enjoyment of daily tasks, optimism

1-4
about the future)
Range 7-49

Source: Tuomi (12).
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The application of the pretest had the fol-
lowing goals:

= To determine the time that the interview takes.

= To determine if the questions were clear enough
for interpretation by the interviewees (infor-
mation obtained through an interviewer).

DATA ANALYSIS
Construct validity of the WAI

Construct validity (a), established through a
series of techniques that aim to assess the degree
to which empirical measures accurately reflect the
concept in question (13), was assessed through
correlational and factorial validation.

With regards to correlational validation,
respondents took the WAI survey as well as
the SF-36 Health Survey (14). The latter is con-
sidered to be a psychometrically solid method
to measure health from a subjective standpoint,
and it is widely used around the world and has
been validated in Argentina. Its purpose was to
compare the perception of personal health by
means of factor analysis. Correlational validation
was estimated using Spearman’s correlation (with
a level of significance of 5%) to verify the cor-
respondence between the WAI and the scale di-
mensions of SF-36.

The dimensional structure or factorial vali-
dation, part of construct validation, was eval-
uated through exploratory factor analysis, a
statistical technique based on the assumption
that a series of observed or measured variables
(called empirical or observational variables)
can be explained by a smaller number of hypo-
thetical non-observable variables called factors
(15). The factorability of the data was evaluated
using the Kaiser-Meyer-Olkin index (KMO) (16),
which indicates the percentage of variance
shared by all variables, and is considered to be
useful when dealing with small sample sizes.
Low KMO values would indicate that the use of
the WAL is not recommendable. The criteria ad-
opted for the validation of the test were: 1 t0 0.9,
very good; 0.9 to 0.8, good; 0.8 to 0.7, medium;
0.7 to 0.6, reasonable; 0.6 to 0.5, weak; <0.5,
unacceptable.

Parallel analysis was used in order to identify
the number of factors to be retained (b) (1). An
exploratory factor analysis was then conducted
using the principal component method, and a
factor loading cutoff of 0.40 was stipulated. For
the matrix rotation of factor loading, the method of
orthogonal varimax rotation was employed.

While most of the variables that compose the
WAL are ordinal categorical, with the exception of
the variable “current work ability compared to the
best work ability in life,” which is a continuous
variable, polychoric correlations (c) (among or-
dinal variables) and point biserial correlation (d)
(continuous and ordinal variables) were used for
the factor analysis.

Reliability in this study was assessed through
internal consistency (e) using Cronbach’s alpha
for the global score and also on an item-per-item
basis (18).

Ethical aspects

The study was approved by the Bioethics
Committee of the Dr. Juan H. Jara National In-
stitute of Epidemiology [Instituto Nacional de
Epidemiologia “Dr. Juan H. Jara”] and the Ethics
Committee of the Municipality of General Pueyr-
redon, before giving their support to the project.
Each worker gave his or her written consent before
conducting the interview.

RESULTS

Examining the translation of the Work
Ability Index

The experts agreed to classify the comparison
of the translations of the questions from English
into the Cuban version into three categories:
equivalent items (use of the same syntactic prop-
erties and lexical choices as the source text);
items with slight modifications (different word
choice, but without modification of the meaning
of the question); and non-equivalent items (the
translation presented different wording and in-
terpretation). Differences were found in only two
questions with slight alterations in word choice
that did not affect their meaning.
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Table 2 shows that the study population ob-
tained high values in the different dimensions of
the WAI. Most workers obtained the three highest
scores in the dimensions “Work ability compared
to the best work ability in life” (75%) and “Work
ability related to job demands” (79%). Nearly 44 %
stated having no illnesses currently diagnosed by
medical professionals, 3% reported five or more
illnesses, 38% stated suffering from no illness that
would impede fulfillment of their duties, and 4%
considered themselves able to do their job despite
showing some symptoms. Many of the workers
(66%) indicated absence from work due to illness
and 96% obtained the highest score in terms of
personal forecast for their work ability two years
from now. Lastly, 63% of the workers obtained
the highest score in terms of mental resources (the
ability to enjoy daily activities, the perception of
being active and alert, and the feeling of hope for
the future).

There was no low WAL score present in the
study population (7-27 points); 12% of respon-
dents obtained a moderate score (28-36), 50%
good (37-43), and 38% ideal (44-49).

Kaiser-Meyer-Olkin test results (KMO = 0.70)
indicated that the data were adequate for factor
analysis (19).

Parallel analysis by principal components
indicated three factors to be extracted. This coin-
cides with the number of eigenvalues greater than
one, another of the criteria commonly used for this
purpose.

As shown in Table 3, the three extracted
factors accounted for 66% of the total variance
of the data (f). If 0.50 is taken as the cutoff level
for factor 1, it comprises the following items:
“Work ability compared to the best work ability
in life”; “Work ability with repect to the physical
work demands,” “Work ability with respect to the
mental work demands,” “Feeling of being active
and alert,” and “Hope for the future,” with an ei-
genvalue of 3.46, thereby accounting for 31% of
the total variance. Factor Il, composed by “Ab-
sences at work due to illness in the last twelve
months” and “Personal forecast for work ability
in the next two years,” had an eigenvalue of 1.72,
accounting for 18% of the total variance. Factor
I1I, which includes “Current number of illnesses
diagnosed by a physician” and “Estimated work
loss due to illness,” had an eigenvalue of 1.23
and accounted for 17% of the total variance. The
item “Enjoyment of daily activities” had similar
factor loadings in factors I and Il (0.55 and 0.50,
respectively).

Table 2. Distribution of responses by score obtained in the different WAI dimensions,
Spanish version. Municipality of General Pueyrredén, Mar del Plata, 2010.

. . Score

Dimensions
0 1 2 3 4 5 6 7 8 9 10 Total

1. Work ability compared to the best 0 0 0 1 1 3 4 16 39 15 21 100
work ability in life
2. Work ability related to job demands - - 0 0 0 3 6 12 35 23 21 100
3. Current number of illnesses - 3 4 7 17 25 - 44 - - - 100
diagnosed by a physician
4. Estimated work loss due to illness - 0 0 3 18 41 38 - - - - 100
5. Absences from work due to illness - 0 3 5 26 66 - - - - - 100
in the last twelve months
6. Personal forecast for work ability in - 0 4 - - 96 - - - 100
the next two years
7. Mental resources - 0 8 29 63 - - - - - - 100

Source: Own elaboration.

Universidad Nacional de Lanus | Salud Colectiva | English Edition ISSN 2250-5334 | E-ISSN 1851-8265| ISSN-L 1669-2381

VALIDITY AND RELIABILITY OF THE WORK ABILITY INDEX 167

710z ‘sndny - Ae ‘€/1-€91:(7)8 ‘selly souang ‘VAILDITOD ANTVS



168 PERALTA N, GODOI VASCONCELOS AG, HARTER GRIEP R, MILLER L

Table 4 shows the reliability of the Work
Ability Index as measured by Cronbach’s alpha.
The total value of this coefficient was 0.80 and the
exclusion of any particular question did not alter
the results significantly.

Regarding construct validation of the cor-
relational aspect, the WAI showed a statistically
significant correlation (p < 0.01) with all of the

Health Survey. Taking into account that better
health status yields a higher WAL value, these cor-
relations would be expected. The highest were
physical function (PF) 0.478, emotional role (ER)
0.43, and mental health (MH) 0.41. The WAI also
displayed an inverse correlation with pain (-0.22),
which shows that lower levels of pain yield higher
WAI values (Table 5).

dimensions related to health status on the SF-36

SALUD COLECTIVA, Buenos Aires, 8(2):163-173, May - August, 2012

Table 3. Analysis of the three principal components of the Work Ability Index through
varimax rotation (n=100).

Principal components

Dimensions Questions "
FactorI Factor II Factor III Communality

1 Q1. Assume that your work ability at its best 0.64 0.25 0.10 0.48
has a value of 10 points. How many points
would you give your current work ability?

2 Q2a. How do you rate your current work ability 0.78 -0.08 0.18 0.64
with respect to the physical demands of your
work?

Q2b. How do you rate your current work ability 0.80 -0.09 0.16 0.67
with respect to the mental demands of your
work?

3 Q3. In the following list, mark your current 0.12 0.14 0.92 0.88
diseases or injuries. Also indicate whether
a physician has diagnosed or treated these
diseases.

4 Q4. Is your illness or injury a hindrance to your 0.27 0.40 0.81 0.88
current job?

5 Q5. During the last 12 months: how many who- -0.06 0.63 0.37 0.53
le days have you been off work? (Absences from
work due to illness in the last 12 months.)

6 Q6. Do you believe, according to your present 0.21 0.92 -0.15 0.91
state of health, that you will be able to do your
current job two years from now?

7 Q7a. Considering the last three months: Have 0.55 0.50 0.02 0.56
you been able to enjoy your regular daily
activities?
Q7b. Considering the last three months: Have 0.75 0.23 -0.02 0.62

you been active and alert?

Q7c. Considering the last three months: Have 0.64 0.15 0.09 0,.4
you felt yourself to be full of hope about the

future?

Component variance 0.31 0.18 0.17

Component variance 0.31 0.49 0.66

Source: Own elaboration.

Universidad Nacional de Lanus | Salud Colectiva | English Edition ISSN 2250-5334 | E-ISSN 1851-8265| ISSN-L 1669-2381



VALIDITY AND RELIABILITY OF THE WORK ABILITY INDEX 169

Table 4. Cronbach’s alpha values when each  shown that this variable does not contribute to dif-
item is excluded and in the global score of the ferent outcomes regarding the loss of work ability,
Work Ability Index in primary care workers.  \which confirms the results obtained in this study.
Municipality of General Pueyrredén, Mar del
Plata, 2010 (n =100).

Studies on the dimensional structure of the

WAL have obtained different results. This study

Ttems Cronbach’s alpha has identified, by means of principal component
when question is ) i ;

excluded analysis, that the items can be converted into three

dimensions, which account for 66% of the total
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g&i'h\g O;fl?ghty compared to the best work 0.78 variance. In Brazil, a study conducted by Martinez
Q2a. Work ability for the job with respect to 0.78 et. al. (22) with the participation of electricity
the physical job demands workers, identified three factors with eigenvalues
gibm‘z}v;g; ?:glggliggg};e job with respect to 0.78 higher than one by means of principal component
Q3. Current number of illnesses diagnosed 0.81 analySiS/ accounting for 57.9% of variance. Al-
by a physician meida da Silva Junior (23), also utilizing principal
Q4. Estimated work loss due to illness 0.77 . .

: ) components and varimax rotation, extracted two
Q5. Absences from work due to illness in the 0.81 .
last twelve months factors that accounted for 53% of data variance
Q6. Personal forecast for work ability in the 0.79 among nursing professionals.

next two years Regarding factorial structure, the first factor

Q7a. Enjoyment of daily activities 0.78 . » . . K . X

Q7b. Feeling of being active and alert 077 identified in this study combines the items in a
Q7¢. Hope for the future 0.78 similar way to Almeida da Silva Junior (23), an-
Total 0.80 other study dealing with healthcare professionals.

In Martinez et al. (22) the first factor with
20.6% of the total variance combined the ele-
ments “Enjoyment of daily activities,” “Feeling of

Source: Own elaboration.

being active and alert,” and “Hope for the future,”
all of which correspond to the “Mental resources”
dimension. The second factor, with 18.9% of
DISCUSSION total variance, consisted of the elements “Work

Considering the current context of changes
in production processes, labor relations, and the

aging of the working population, issues related Table 5. Spearman’s correlation of the global

. . . Work Ability Index with dimensions from the
to health workers’ ability become increasingly SF-36 Health Survey

important, and this investigation sets a precedent

. i . i . . Dimensions of the 36-Item Short r p-value
in that it provides a starting point for future appli- Form Health Survey (SF-36)
cations and analyses of the evolution of the WAI
measured in the region. Physical function 0.478 <0.01
Given that the survey to be implemented had Physical role 0.316 <0.01
been translated in Cuba, a standard corroboration
Pain -0.218 <0.05

methodology for the English to Spanish translation
was used. This methodology involved the analysis Health 0.987 <0.01
of experts who verified semantic equivalences and
equivalences in the meanings of words or in the
translation of expressions (20). Social function 0.364 <0.01

The majority of the study population obtained
a good or moderate WAI score, while 38% ob-

Vitality 0.323 <0.01

Emotional role 0.423 <0.01

tained an ideal score. Mental health 0.421 <0.01
Epidemiological studies on the relationship of

age to the premature loss of work ability (21) have ~ Source: Own elaboration.
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ability compared to best work ability in life,”
“Work ability related to physical job demands,”
and “Work ability related to mental job demands,”
which represent the worker’s perception of his or
her ability to work. The third factor, with 18.4%
of total variance, was composed of the elements
“Current number of illnesses diagnosed by a phy-
sician,” “Estimated work loss due to illness,” “Ab-
sences at work due to illness in the last twelve
months,” and “Personal forecast for work ability
in the next two years,” which are related to the
presence of illnesses and the restrictions imposed
by health status.

The inquiry into correlational validity showed
that the dimensions of SF-36 were correlated with
the highest WAI value, equal to 0.48 (p < 0.01),
which in turn showed a tendency of higher work
ability scores correlating with better assessments
of health status. It also displayed a negative cor-
relation with pain (-0.218).

These results would allow researchers to in-
terpret that the construct “work ability,” under-
stood as a worker’s ability to perform his or her
tasks, is determined by physical and mental health
conditions (12).

All of the dimensions corresponding to health
status were found to be statistically correlated with
the WAI, with the dimensions “physical function,”
“emotional role,” and “mental health” presenting
stronger correlation. In general, physical health
presents a stronger correlation with the WAI than
the dimensions related to mental health (24). In
this study, the inclusion of both dimensions is
justified by the type of activity performed by the
study population.

The cross-sectional design of this study is not
conducive to the inference of causal relations.
Nonetheless, in order to explain the high levels
of health and work ability among primary health
care workers, the healthy worker effect must be
taken into account. This concept alludes to the
exclusion of workers who are more frequently ill
or absent due to illness from the processes of re-
cruitment for employment (25).

This phenomenon is complex and difficult
to measure, but it must be taken into account
when evaluating the results of studies related to

workers’ health (25) from the time of initial em-
ployment. Although the data in this study do not
allow for this effect to be measured, it must not be
disregarded given that the systematic use of this
instrument could allow for the implementation of
measures intended to preserve the work ability of
the individuals involved.

Despite satisfactory levels of health status and
work ability observed in this study, follow-ups on
the health status of the workers — including pe-
riodic medical checks and the evaluation of work
ability through the WAI and SF-36 — would allow
for individual and collective monitoring, such that
any changes could be detected early, allowing for
the application of necessary measures to improve
their working conditions.

It is also worth noting the issue of work-
related stress, given that it is recommended to
apply measures that aim to improve the organi-
zational and psychosocial aspects of the work
environment in order to attend to workers’ needs
and expectations with respect to the necessities
and demands of their daily tasks, even when the
detected levels of stress are not high.

On the other hand, it is necessary to consider
other factors relating to work environment iden-
tified in the literature that are not contemplated
by the WAI (which only covers the aspects related
to the worker). Although the factors found in the
WAL are central to determining the abilities, limita-
tions, and needs of people, it largely ignores issues
related to the characteristics of the workplace or
the work environment (26,27). An indirect goal of
WA validation was to demonstrate its importance
for preserving work ability, given that the aging of
the population presents new challenges for the ad-
vancement of work ability. Therefore, stimulating
work ability may contribute to increasing well-
being and happiness as well as the overall quality
of work.

As the study population presents specific
characteristics in terms of health profile (primary
health care) and labor market insertion, the WAI
results might not be valid for other occupational
populations in Argentina. Therefore, the reliability
of the instrument should be validated before use
with other populations.

Universidad Nacional de Lanus | Salud Colectiva | English Edition ISSN 2250-5334 | E-ISSN 1851-8265| ISSN-L 1669-2381



ACKNOWLEDGEMENTS

This project was financed by the Dr. Juan H. Jara National Institute of Epidemiology under the Dr. Carlos
Malbran National Laboratory Administration [Administracion Nacional de Laboratorios “Dr. Carlos Mal-

bran”] of the Argentine Ministry of Health.

ENDNOTES

a. Construct validity (varimax rotation): Groups of
items should be established statistically, defined as
dimensions. The conceptualization of these dimen-
sions should be based on consensus in order to ren-
der them useful and scientifically valid, given that
there is no benchmark. If the domains have been
constructed theoretically, statistical measures must
validate the suitability of these groups.

b. Parallel analysis (26): A procedure based on the
principle that the factors to be extracted should re-
flect more variance than would be expected at ran-
dom. The procedure randomly rearranges the ob-
servations among each variable and the eigenvalues
are recalculated from that new, randomly ordered
database. Factors with eigenvalues higher than the
random values are retained for interpretation.

c. Polychoric correlation: An estimate of the degree
of linear relationship between two continuous la-
tent variables to two variables of dichotomous or
ordinal nature. Polychoric correlations do not as-
sume normal multi-variant distribution of the ob-
served variables nor of the latent variables.

d. Point biserial correlation: The correlation coef-
ficient applied when attempting to quantify the re-
lation between an essentially dichotomous variable
(such as sex), or conveniently dichotomized, with
another quantitative variable.

e. Internal consistency (Cronbach’s alpha): the
ability to obtain results that are independent from

the accidental circumstances of measurement. It
is based on the variance of the measured variable.
There are several indices that measure reliability,
such as Cronbach’s alpha and Kuder-Richardson
(KR-20). Internal consistency is affected by the het-
erogeneity of the assessed individuals: the more
heterogeneous the group, the higher the reliability
coefficient.

f. Communality: The proportion of the variance de-
termined by the common factors. The initial com-
munalities in the analysis of principal components
always equal one; therefore this data does not pro-
vide significant information. On the other hand,
in the final statistics, communality does carry sig-
nificance. This is because at the end of the process
there is no explanation of the total variance of each
of the variables, given that only a small number of
the possible factors were retained, and therefore
the communality of each variable will represent the
proportion of variance explained by the set of re-
sulting final factors. The communality of each vari-
able is estimated from the factor matrix and may
range from zero to one. When a communality of
zero is obtained, it means that the common factors
do not provide any explanation for the variability of
a variable. Conversely, if communality is equal to
one, then the variable is fully explained by the com-
mon factors that appear in the factor matrix. Lastly,
the variance that cannot be explained by the com-
mon factors is attributed to the unique factor, which
does not appear in the factor matrix.
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