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of Cronbach’s alpha with expressions such as: “A fatally 
flawed estimate of [...] reliability” (Peters, 2014, p 56).

However, the problems attributed to α are not intrinsic 
to it, but are based on the misinterpretations and the indis-
criminate use by some researchers who do not check the 
basic assumptions that must be fulfilled for the use of this 
coefficient such as: tau-equivalence, which requires items 
measuring the same trait to have the same or a similar de-
gree of precision (Cho, 2016); non-correlation of errors, 
since it is assumed that they are completely independent 
of each other (Cortina, 1993); one-dimensionality, that is, 
that all the items measure a single latent trait and that con-
tinuous measurement is required (Elosua & Zumbo, 2008).

Thus, to overcome the violation of some of its assump-
tions, modifications to α have been developed such as: α 
for correlated errors (Raykov, 1998), ordinal α based on 
polychoric matrices (Elosua y Zumbo, 2008), methods to 
test for tau-equivalence (Zhang & Yuan, 2016) and confi-
dence intervals with certain levels of significance. 

The tau-equivalent measurement model is essential in 
this regard because if it is violated, other estimates based 
on structural equation models may represent a better choi-
ce (Cho & Kim, 2015), with the omega coefficient (ω) be-
ing one example. This line of argument has recently been 
corroborated by a data simulation which indicated that 
if tau-equivalence is assumed, α and ω converge (Triza-
no-Hermosilla & Alvarado, 2016). 

What follows is a data simulation using program R, 
specifically with the psych library (Revelle, 2017). First, a 

In 1951, Lee Cronbach proposed the alpha coefficient 
(α) as an estimate of the proportion of variance of 
a measurement instrument caused by the common 
factor among items. The impact of his proposal has 

been such that a recent search in Google Scholar® confir-
ms it has been cited 35,915 times. Tentative explanations 
for the ubiquity of α include the ease with which it can be 
calculated using popular statistical programs; the absence 
of postgraduate courses that delve into different ways of 
analyzing reliability (Aiken, West & Millsap, 2008) and that 
thesis supervisors or magazine editors are not yet familiar 
with other reliability estimates (Cho & Kim, 2015).

Adicciones recognizes the importance of incorporating 
sophisticated methodological advances in its studies, spe-
cifically with regard to three aspects: design, measurement 
of variables and data analysis (Fonseca, 2017). Following 
the incorporation of the omega coefficient (ω, Merino-So-
to & Blas, 2017) and estimation of its confidence intervals 
(Ventura -León, 2017) in contributions to the journal, the 
present letter to the editor aims to provide a reflection on 
the use of the Cronbach’s alpha coefficient.

A variety of reliability estimates are currently used in 
Classical Test Theory. These include ordinal alpha, Armor’s 
theta, coefficient b, coefficient H and the GLB coefficient, 
and in Item Response Theory the test information func-
tion and standard error of measurement are used as relia-
bility estimates (Muñiz, 2010). In this context, the question 
needs to be asked: Is this the end for Cronbach’s alpha? 
Is this estimate finished? The debate has been taking pla-
ce at an international level, and has generated detractors 
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tau-equivalent measurement model is set up using the fo-
llowing code:

library(psych)
set.seed(42)
tau <- sim.congeneric(loads=c(0.7,0.7,0.7,0.7),N=500, 
categorical = TRUE, short = TRUE, low=-3, high=3)

Second, Cronbach’s alpha and omega are calculated:

alpha(tau)
omega(tau)

This yields quite similar alpha and omega values (α = 
.75; ω = .76).  

In a second step, a congeneric measurement model is 
generated with the following code:

library(psych)
set.seed(42)
cong <- sim.congeneric(c(0.9,0.8,0.7,0.5),N=500, 
categorical = TRUE, short = TRUE, low=-3, high=3)

The alpha and omega coefficients are then calculated 
using the congeneric measurement model:

alpha(cong)
omega(cong)

This yields results with a clearer difference between al-
pha and omega coefficients  (α = .77; ω = .80). 

In sum, it must be said that it is not α per se that is rea-
ching the end, but rather the practices associated with its 
indiscriminate use. It seems to be seen as the “reliability co-
efficient par excellence”, even though tau-equivalence has 
not been established or it has not been considered whether 
the variables in question are continuous (Elosua & Zumbo, 
2008). For this reason, it is important to emphasize that 
there is no single best reliability coefficient, but that it all 
depends on the characteristics of the data being analyzed. 
Recognition of this fact will ensure that data analysis provi-
des methodologically sound results for researchers in futu-
re instrumental studies for Adicciones. 

References
Aiken, L. S., West, S. G. & Millsap, R. E. (2008). Docto-

ral training in statistics, measurement, and methodolo-
gy in psychology: replication and extension of Aiken, 
West, Sechrest, and Reno’s (1990) survey of PhD pro-
grams in North America. American Psychologist, 63, 32-50. 
doi:10.1037/0003-066X.63.1.32.

Cho, E. (2016). Making Reliability Reliable: A Systematic 
approach to reliability coefficients. Organizational Research 
Methods, 19, 651-682. doi:10.1177/1094428116656239. 

Cho, E. & Kim, S. (2015). Cronbach’s coefficient alpha: We-
ll-known but poorly understood. Organizational Research 
Methods, 18, 207-230. doi:10.1177/1094428114555994.

Cortina, J. M. (1993). What is coefficient alpha? An exa-
mination of theory and applications. Journal of Applied 
Psychology, 78, 98-104. doi:10.1037/0021-9010.78.1.98.

Cronbach, L.J. (1951). Coefficient alpha and the in-
ternal structure of tests.  Psychometrika,  16, 297-334. 
doi:10.1007/BF02310555.

Elosua O., P. & Zumbo, B. D. (2008). Coeficientes de fiabi-
lidad para escalas de respuesta categórica ordenada. Psi-
cothema, 20, 896-901.

Fonseca P. E. (2017). Methodological rigour in the study 
of addictions. Adicciones, 29, 147-149. doi:10.20882/adic-
ciones.994.

Merino-Soto, C. & Blas, E. S. (2018). Escala breve de bús-
queda de sensaciones (BSSS): estructura latente de las 
versiones de 8 y 4 ítems en adolescentes peruanos. Adic-
ciones, 30, 41-53. doi:10.20882/adicciones.842.

Muñiz, J. (2010). Las teorías de los tests: teoría clásica y 
teoría de respuesta a los ítems. Papeles del Psicólogo, 31, 
57-66. 

Peters, G. J. Y. (2014). The alpha and the omega of scale 
reliability and validity: why and how to abandon Cron-
bach’s alpha and the route towards more comprehen-
sive assessment of scale quality. European Health Psycholo-
gist, 16, 56-69. 

Raykov, T. (1998). Coefficient alpha and composi-
te reliability with interrelated nonhomogeneous 
items.  Applied Psychological Measurement,  22, 375-385. 
doi:10.1177/014662169802200407.

Revelle, W. (2017). Using the psych package to generate 
and test structural models. Retrieved at http://biocon-
ductor.statistik.tu-dortmund.de/cran/web/packages/
psych/vignettes/psych_for_sem.pdf.

Trizano-Hermosilla, I. & Alvarado, J. M. (2016). Best Al-
ternatives to Cronbach’s Alpha Reliability in Realistic 
Conditions: Congeneric and Asymmetrical Measu-
rements.  Frontiers in Psychology,  7, 1-8. doi:10.3389/
fpsyg.2016.00769.

Ventura-León, J. L. (2018). Intervalos de confianza para 
coeficiente Omega: Propuesta para el cálculo.  Adiccio-
nes, 30, 77-78. doi:10.20882/ adicciones.962.

Zhang, Z. & Yuan, K. H. (2016). Robust coefficients alpha 
and omega and confidence intervals with outlying ob-
servations and missing data: methods and software. Edu-
cational and Psychological Measurement,  76, 387-411. 
doi:10.1177/0013164415594658.

ADICCIONES, 2019 · VOL. 31 NO. 1

81




