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Consolidation of psychophysiology as a scientific
discipline, 1930-1964: A historical note
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Abstract

The ground covered by psychophysiology throughout the decades prior to its constitution as an independent discipline
has not been well documented, despite its historical interest. A bibliometric study of the research published in scientific
journals by 66 of the most relevant psychophysiologists from 1930 to 1964, analyzing the contents of the records
indexed in the PsycINFO database, gives us an image of the state of the emergent discipline during that period. This
study reveals that this was a period of consolidation, marked by the refinement of instruments and procedures, the
characterization of measurements, and the establishment of the basic relationships between physiological and psycho-
logical variables, the development and validation of basic constructs such as activation, or interest in the study of
psychopathology. In these years the foundations of psychophysiology were laid, leading to the formalization of the
discipline at the end of the period.

Descriptors: Historical analysis, Bibliometry, Psychophysiology

There is common agreement in considering the early 1960s as thesychological research, demonstrated by the inclusion of chapters
period of the formalization of psychophysiology as an independenabout body changes during emotion or the psychogalvanic reflex
discipline. The constitution of the Society for Psychophysiologicalin Woodworth's(1938 classic manuaExperimental Psychology
Research in 1960, and the publication of the first volume ofPsychophysiologists would cover more ground, improving record-
Psychophysiologyin 1964, are the main events that define this ing instruments, refining and standardizing protocols, and laying
process. Nevertheless, the discipline had been in a condition dhe empirical and theoretical foundations of the relationships be-
gradual consolidation throughout previous decades. In the firstween physiological variables and psychological processes.
volume of PsychophysiologyAx (19643 and Darrow(1964 of- Among the outstanding events of this period are the theoretical
fered a short description of the state of the discipline at that timedevelopments in activation and related concepts, such as response
and Stern(1964 provided a concise and still valid definition of stereotypy(Duffy, 1957; Lacey & Lacey, 1958; Malmo, 1959;
psychophysiology and the guidelines concerning the research dflalmo & Shagass, 1949the renewal of interest in the study of
interest to psychophysiologists. However, as far as we know theremotions(Ax, 1953); attempts at EEG characterizatitthe Amer-
are no historical reviews which characterize the period when psyican Electroencephalographic Society was formed in 1,94iid,
chophysiology was progressively configured as a discipline, andor methodological issues, the progressive incorporation of com-
this is the aim of the present bibliometric study. puter analysis and the development of evoked potential techniques
By the beginning of the 1930s, the basic techniques for psy{Dawson, 1947, 1954which made possible the publication, at the
chophysiological recordings were available, and a period startednd of the period analyzed, of the first papers describing cognitive
that was characterized by a progressive consolidation of psychavent-related potential components, contingent negative variation
physiological studies. In 1929, Berg&t9291969 reported the  (Walter, Cooper, Aldridge, McCallum, & Winter, 1984nd P300
discovery of the human electroencephalogram and Darrow pubfSutton, Braren, Zubin, & John, 19650 characterize this period,
lished two important papers: a review of more than 30 empiricalwe have carried out a bibliometric study of the reports from the
studies assessing the effects of sensory and ideational stimuli amost important authors that appeared in scientific journals be-
physiological responsgParrow, 1929 and an empirical study tween 1930 and 1964.
of the effects of more than 100 different stimuli on those responses
using a sample of 70 subject®arrow, 1929h. In subsequent
decades, psychophysiology would become increasingly present iMethOd

The lower limit of the selected period930-1964 is the publi-

cation of the referred works by Berger and Darrow and the in-
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The authors selected for this study are those who published imere assigned to only one of the authors. Finally, the study in-
volume 1 of Psychophysiologythose with chapters in the hand- cluded 66 authors, listed in Table 1.
books and monographs published until the early 19B®wn, Only those studies falling into the field of psychophysiol-
1967; Greenfield & Sternbach, 1972; Sternbach, 1966; \enables &gy—according to the description of the field given by Stern
Christie, 1975, and those referred to as relevant researchers by1964—were selected, and those by the same authors but with no
historical reviews(Ax, 1964b; Niedermeyer, 1993; Thompson & psychophysiological content—mainly dealing with experimental
Robinson, 1979 Also included were authors of classic studies psychology, physiology, or neurophysiology—were excluded.
cited in specialized publications even today, and researchers who Using these criteria, 576 papers were finally selected. Abstracts
were recognized by the Society for Psychophysiological Researctvere reviewed considering the topic of research, the physiological
as presidents of the Society or honored with the Society’s “Awardsystem assessed, and the samples studied.
for Distinguished Contributions to Psychophysiology.”

The publications of these authors were screened by the Con]iesults
puterized database PsycINF&dited by the American Psycholog-
ical Association throughout the selected years; papers publishedSeneral Aspects
in the first volume ofPsychophysiologyvere excluded. Only Table 1 shows the variability in the number of publications be-
articles published in journals were included, as the database doéween authors. Only 9 of the 66 authors have more than 15 papers
not contain an exhaustive tabulation of books, chapters, or confeiin the field of psychophysiology, and another 13 authors published
ences from this period. Publications composed only of an abstradietween 10 and 15 pape(BSigures 1 and 2
(those labeled in the database with the note “Source contains an As regards the evolution in the number of studies published by
abstract only) were excluded from the study. these authors, Figure 3 presents the distribution in 5-year intervals.

Multiple records of the same work as a result of papers signedt may be seen that World War Il and the postwar period inter-
by two or more authors were controlled. In these cases, the paperapted growth, as occurs in most areas of scientific research, which

Table 1. List of Authors of Studies in Psychophysiology Published in Journals between 1930 and 1964 (PsycINFO, 1887—-1970)

Number of Number of
Period of papers in Period of papers in
Author? publications psychophysiology Author publications psychophysiology
Acker, C. W.(1) 1962-1963 2 Lacey, B. G1) (3) 1941-1964 3
Adrian, E. D.(2) (3) 1939-1963 4 Lacey, J. (2) (3) 1947-1963 7
Aserinsky, E.(2) 1953-1955 3 Lader, M1) 1962-1964 2
Ax,A.F. (1) 3 1946-1964 16 Landis, G2) 1930-1960 15
Berger, H.(3) 1930-1940 13 Lang, P. @) (3) 1958-1963 2
Berger, L.(1) 1958-1964 1 Lindsley, D. B2) (3) 1931-1964 18
Block, J. D.(2) 1962-1964 3 Loomis, A. L(2) (3) 1931-1939 10
Brazier, M. A.(2) 1938-1964 7 Lubin, A(1) 1951-1964 5
Brozek, J.(1) 1947-1964 4 Lykken, D. T2) (3) 1956-1963 5
Darrow, C. W.(1) (2) (3) 1930-1964 40 Malmo, R. B1) (2) 1940-1963 30
Davis, J. F.(1) 1950-1962 2 Martin, 1(1) 1956-1964 7
Davis, R. C.(2) (3) 1930-1963 42 Obrist, P3) 1958-1964 5
Dawson, G. D(3) 1954-1960 3 Oken, D2) 1956-1964 9
Dement, W.(2) 1955-1964 7 Orne, M. T1) 1951-1964 3
Docter, R. F.(1) 1956-1964 3 Razran, G. H. 8) 1933-1961 14
Donchin, E.(3) 1963-1964 2 Shagass, @) (3) 1941-1964 13
Duffy, E. (1) (2) (3) 1946-1962 4 Shapiro, O3) 1949-1964 5
Dykman, R. A.(1) 1951-1964 5 Shearn, D. W) 1961-1962 2
Edelberg, R(1) (3) 1954-1963 7 Sokolov, E. N2) (3) 1951-1964 14
Engel, B. T.(2) (3) 1957-1962 2 Stein, M1) 1943-1964 1
Forbes, T. W(1) 1930-1960 12 Stern, J. Al) (3) 1954-1964 10
Freeman, G. L(3) 1930-1963 23 Sternbach, R. A) 1960-1964 6
Gibbs, F. A.(2) 1935-1962 16 Sutherland, G. &) 1934-1964 4
Goldstein, I. B.(1) 1963-1964 2 Travis, L. H2) 1930-1945 21
Graham, D. T(1) (3) 1944-1962 6 Tursky, B3) 1951-1964 2
Graham, F. K(3) 1943-1964 2 Venables, P. kL) (3) 1956-1964 10
Greenfield, N. S(1) 1956-1963 5 Walter, W. G.(2) 1949-1964 7
Grings, W. W.(3) 1942-1964 13 Welford, N. T1) 1949-1963 4
Hess, E. H(1) 1950-1964 2 Wenger, M. A1) (3) 1933-1962 21
Jasper, H. H(3) 1930-1962 13 Wilcott, R. Q1) 1953-1963 13
Johnson, L. C(1) (3) 1955-1964 7 Wilder, J2) (3) 1947-1962 3
Kaplan, S.(1) 1962-1964 4 Wolf, S(1) 1941-1964 14
Kleitman, N.(2) 1930-1963 9 Wolff, H. G(2) 1932-1959 7

(1) Authors of reports in volume 1 d?Psychophysiologgand chapters in handbooks and monographs before 187Buthors cited by Ax(1964b,
Niedermeyer(1993, and Thompson and Robins6h979. (3) Authors with classic empirical or theoretical studies and distinguished by the Society for
Psychophysiological Research

bAll these papers were also signed by R. Roessler and A. A. Alexander.

CAll these papers were also signed by E. N. Harvey and G. Hobart.
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Figure 3. Evolution in the number of psychophysiological reports from
1930 to 1964.
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Figure 1. Authors with more than 15 papers published in psycho-
physiology.
Samples
As would be expected of a discipline in a state of consolidation,

. . ._concerned with characterizing the variables and processes of in-
resumed in the 1950s, and gained momentum after the format'oﬂerest most of the samples used in the empirical studies are
of the Society for Psychop.hysiologi_cal Research in 1_960' comp(’)sed of healthy adult subje¢&9.4%. Second, and accord-

The type of reports published during the period reviewed show%g to an important quantity of research on psychopathology and

a clear pred(_)ml_nance .Of empl_rlcal studies over theorencal StUdIe5sychophysiological disorders, 22.9% of the reports assess clinical
or those reviewing or integrating results. Excluding the method-

opulations. Only a few studig$%) use samples composed of
ological reports—which represent 12.3% of the total number oip b y e6%) P b

. o children, and, finally, a very small group of investigatiqis7 %
papers analyzed—88% of the articles are empirical, compared t 4 y group gatid 9

8re case studies.
only 12% with theoreticalreview contents. This is a common
characteristic in the early days of investigation in any field.

Finally, all 576 papers were published in 113 journals, althoughFigure 4 summarizes the response systems or the type of physio-

the d|str|bu_t|or_1 was u_neq_ual: 63.1% of the reports appeared IrI‘ogical activity according to the number of publications where they
only 15 periodical publication€Table 2, whereas only one report are reported

per journal was published in another 62 journals. Most of the
journals preferred by psychophysiologists to publish their studies
were, as expected, in the area of psychology, but those dealing

with psychiatry or medicine and with more general topics are alsoraple 2. Journals Publishing the Greater Number of

Physiological Systems and Recording Techniques

present. Psychophysiological Reports during the Period 1930-1964
Number of
papers in

Journal(year foundeg psychophysiology
Journal of Experimental Psycholog$916 71
Psychosomatic Medicing.938 43
Science(1883 35
Journal of General Psychologi1927) 29
American Journal of Psycholodyt887) 24
Journal of Comparative and Physiological
Psychology(1921) 22
Electroencephalography and Clinical
Neurophysiology1949 22
Archives of General Psychiati§1959 20
American Journal of Psychiatr1921) 17
2o ¥ oo O A 4 O g o4 Z J ¥ Journal of Psychology1936 _ _ 16
& B L T 4 © I ¥ A — e oM 5" Archives of Neurology and Psychiatry—Chicago
& 4 4 £08 € 92 ¢ 2 4 E ¢ (1919 15
5 2 g ? 2 32 2 2 2 2 2 g ® Journal of Psychosomatic Researd@956 13
2 S 2 Z - g ¥ E oo o0 2 Psychological Revie1894) 13
0 - e 5 g4 B Journal of Nervous and Mental DiseaéE374) 13
< - Annals of the New York Academy of Sciences

Figure 2. Authors who published between 10 and 15 papers in psycho- (1877 11

physiology.
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Measures and recording techniques related to the somatosen-
sory nervous system had less presence than those related to the
ANS. The surface electromyographic recording of muscular activ-
ity was used in 15.1% of the reports. From the 20 authors exploring
this response system, the largest number of studies were published
by R. C. Davis(22 papers Malmo (21), and Travis(19). Respi-
ration rate was included in only 5.5% by 18 authors, and was
always assessed jointly with other response systems. The electro-
oculographic recording of ocular movements was limited to 4.3%
of the papers, most of them related to the study of sleep and
authored by Aserinsky, Dement, and Kleitman.

The analysis of central nervous system activity occupied sec-
ond place, after electrodermal activity. Reports using spontaneous
electroencephalography represent 27.1% of those reviewed, and
were presented by 27 authors. Bergeith 13 papers Darrow
14), Gibbs(16), Jaspef1l), Lindsley(14), Loomis(10), Shagass

), and Travis(12) were the researchers with the largest number
of reports dealing with EEG. Another 2.4% of these studies,
published by Dawson, Donchin, Lindsley, Lubin, and Shagass

First, it is important to point out that a large numkar%) of used event-related brain potentials. The technique for recording
the reports reviewed simultaneously assess two or more psyche@vent-related potentials was incorporated in the 1950s; it was
physiological variables. The availability of the polygraph as amainly developed after 1964—-1965, and went on to achieve a
multichannel recording instrument since the 1930s is, withoufpredominant position in the last decades of the century.
doubt, the key factor making possible the combined use of differ-
ent psychophysiological measurements. However, only 9.5% COMTopics
bined variables from different domains of the nervous system: 5%rhe topics of interest in the literature reviewed were classified as
assess variables from the autonomic and somatosensory nervosigown in Table 3. The category “methodological aspects” com-
systems simultaneously, 1.9% combine the autonomic and centrgkises studies dealing with the presentation or description of new
nervous systems, 1% the central and somatosensory nervous sygcording and analysis instruments and procedures. The papers
tems, and 1.6% all three domains. under the heading “psychophysiological signal characterization”

As may be seen, the recording of responses with control of thgye those that focus on the initial descriptions of psychophysio-
autonomic nervous systetANS) was prominent in psychophys- |ogical variables, their dependence on physical conditions, and the
iological research between 1930 and 1964. Among these variablgfetermination of their physiological basis. Together, the presence
regulated by the ANS, electrodermic activity was the most widelyof these two categories—12.3% and 18.2%, respectively—clearly
studied, present in 30.4% of the published studies. Thirty-eight okhows the stage of the discipline at that time, occupied with laying
the 66 authors used electrodermic indices as dependent variablestife foundations for its development. Authors like Ber¢s pa-
their research. Cardiovascular activity was in second place, presefkrg, Darrow (16), Davis (7), Jasper(7), Landis (9), Lindsley
in 19.8% of the reports. Recordings of cardiac activity, especially(10), or Wilcott (8) made great efforts to characterize psychophys-
heart rate, were present in more than 54% of the papers dealing|ogical variables. Electrodermic and electroencephalographic sig-
with the cardiovascular system. It is not possible to quantify thenajs were the main focus of this investigation, with 38 and 51 of

use of electrocardiography, because the majority of the abstracts #he 105 papers, respectively. The most prolific psychophysiologists
the database do not specify the recording technique. Forty one

percent of these publications used blood pressure as the dependent

variable, and 43.8% assessed other responses related to peripheral

vascular activity(pulse volume, temperature, pulse amplitude, . ) )

etc). Thirty-eight authors also studied cardiovascular responsesTab_le 3.Top|cs_ in the Psychophysiological Papers
29 of them were coincidental with those who assessed electrodefi-urlng the Period 1930-1964
mal activity.

B Number of papets

EDA
CVA
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EMG
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EOG
EEG
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Figure 4. Number of reports that assess each of the physiological respons
system.

. . . . - Number
The percentage of studlles expllorlng' gastromtestmql activityropic of papers
was lower, only 5.7%, despite the inclusion of the classic studies
by Wolf and Wolff measuring gastric secretions in patients with Psychophysiological signals characterization 104
gastric fistulas—a procedure that is obviously exceptional inoéﬁcngsgg?ﬁoﬁgsgua“o”v conditioning 7871
psychophysplogy—and_a_lso_ the studu_es, fundamentally by Razrarﬁethodological aspects 71
using salivation in conditioning paradigms. Only 8 of the 30 re- gasic concepts 63
ports, all after 1955 and by Davis, Sternbach, and Wenger, useSlleep, rhythms, and altered states of consciousness 39
electrogastrography as the recording technique. Information processing 31
Pupillometry occupies a marginal position: After pioneering 'ndividual differences 29
. . L g . . .~ Psychophysiological disorders and stress 27
work by Lindsley, in 1939, itis not indexed until the classic studies qners o5
by Hess in the 1960s. Other response systems, such as the sexgalotions 15
system, do not appear in the reviewed reports. Finally, 28 paper&pplications 14
2

using responses with ANS control are unclassified, as the abstracsPnceptual delimitation
do not specify the variables studied.
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concerned with the development of methodological aspects of the Research intpsychophysiological disorders and strésd to a
discipline were Ax(7 paperg Darrow (12), Davis (10), Freeman  smaller amount of scientific production in this period, 27 papers,
(4), and Wegnet4). In this area, electrodermal and electroenceph-where cardiovascular disordefBypertension, Raynoud disease,
alographic systems were also the most widely studied. Far fronarrhythmia, etg, and subsequently cardiovascular responses, had
this important amount of production in signal characterization anda relevant position. Six papers dealing with the relationships be-
methodological aspects, the first two papers to offeoaceptual  tween psychophysiological disorders and psychopathology, per-
delimitationof the field of psychophysiology only appeared at the sonality variables, or individual response specificity should be
end of this period, written by Ax. added. D. T. Graham and F. K. Grah&mpaperg Wolf (10) and

Another important set of reports are included under the cat\Wolff (4) were some of the authors interested in this area. There
egory “basic concepts.” They deal with theoretical constructs suclare no reports exploring psychophysiological treatment of disor-
as activation, response specificity, law of initial values, or homeo-ders, an area that would undergo an important development in
stasis, that make it possible to clarify issues related to the funcsubsequent decades.
tional significance of psychophysiological variables. From the 63  Studies intcsleep, rhythms, and altered states of consciousness
papers included in this catego{¥1%9), 34 deal with the activation comprise 39 publications. Most of thef81) deal with the phys-
concept: physiological characterization, relationships with otheriological characterization of sleep and dreaming, in terms of elec-
variables(sociodemographic, personality trajtand the effect of  troencephalographic, electromyographic, and electrooculographic
activation level on execution. R. C. Da\i& paper§ Duffy (3), measurements; only a few papers assessed autonomic variables.
Freeman15), Kaplan(3), Malmo (3), and Shapird2) were some  Aserinsky, Dement, and Kleitman, with 14 papers, Loomis, Har-
of the authors interested in this topic, and electrodermal variablesey, and Hobart, with 10, and Lubin, with 5, were the main authors
were the most widely used measurements. Eleven reports, mainin this field. The rest of the papers deal with biorhythms, sleep
by B. C. Lacey and J. I. Lace$ papersand Wenge(5), explored  deprivation, and altered states of consciousnésgpnosis,
the individual stereotypy of response, including relations with per-meditation.
sonality traits and psychophysiological disorders. Mainly electro- Interest ininformation processingvas low in comparison to its
dermal and cardiovascular systems were assessed in the studys#lience in subsequent years. This category includes research into
this construct. Nine studies refer to autonomic balance and homegerception, attention, memory, mental effort, and response pro-
stasis, and another 8 deal with the law of initial values. Wengergesses in healthy subjects. Between 1930 and 1964, screening of
with 5 papers about autonomic balance, and Wilder, with 3 reportshe literature resulted in 31 papers, 5.4% of the total, 13 of them by
on the law of initial values, were the main authors dedicated to thesR. C. Davis. Electromyography was the most prominent technique
concepts. The number of studies about activation is on par with thé this area, followed by cardiovascular responses and electro-
relevance of the theoretical development of this concept in the conencephalography. This area would grow in close association with
solidation of psychophysiolog§Thompson & Robinson, 1979 the expansion of the event-related potential recording later.

Research intmrienting, habituation, and conditioning an- With a similar number of reports, the topic ofdividual dif-
other of the classic areas of interest in psychophysiology. Thderencesvas present in psychophysiology for the years analyzed,
variables studied in relation to this topic were mainly those frommainly in the area of personalit{22 out of 29 papers in this
the electrodermal, cardiovascular, gastrointestinal, and electrezategory and also intelligence. Eighteen of the 66 authors re-
encephalographic systems. Eighty-o{i&l%) of the reports re- viewed were interested in individual differences, with Gikids
viewed are included in this category, most of th€bd) dealing  paper$ and Greenfield3) as the most prolific. Electroencephalo-
with conditioning. About 20 of the authors reviewed published graphic, electrodermal, cardiovascular, and electromyographic vari-
some articles in this area, with Razran as the most important. Thables were the main measures assessed. The amount of research
study of orienting response and its habituation is the topic of 27published regarding the area efotionswas smaller, with only
papers, 12 of them by Sokolov, and with Darr@®vpapers R. C. 15 papers by 10 authoi@ncluding Davis, Edelberg, Wolf, and
Davis(4), Forbeg3), and Sternbact8) also interested in this area. Wolff ) centered on autonomic indiceglectrodermal, cardio-

It is widely known that the increased interest in orienting responsevascular, and gastrointestinaThis is especially relevant because

in western psychophysiology dates from 1963, at the end of thef the importance of this topic in the first three decades of the
studied period, when the bodRerception and the Conditioned century and the presence of chapters devoted to the psychophys-
Reflexby Sokolov(1958/1963 was translated to English. iology of emotion in psychology handbooks.g., Woodworth,

The psychophysiological study pkychopathologglso had a  1938; Lindsley, 1951 The inconsistency of results obtained in
relevant place in research from 1930 to 1964, with 77 reportghose years led to psychophysiological research into emotions
(13.39%9, dealing with psychotic and neurotic disorders. The aim ofbeing dropped. They would return after 1953, when Ax published
identifying anomalies in physiological responses associated witlthe paper “The psychophysiological differentiation of fear and
psychopathological disorders developed together with the refineanger in humans.”
ment of recording procedures and the characterization of re- Finally, applicationsof psychophysiology other than in clinical
sponses. The use of psychophysiological variables as indices dfeatment were present in the literature reviewed, with 14 papers
activation and the hypothesis of a diathesis to stress in psychadealing with the detection of deception and ergonomics. Brozek,
physiological disorders supported a large number of the studies iibbs, Johnson, Lykken, and Orne were some of the authors
this area. Twenty-eight authors had publications dedicated to thisorking in this area, studying electrodermal, cardiovascular, and
field, but Malmo was undoubtedly its greatest devotee, with 21electroencephalographic variables.
from his 30 publications; others like Darro{@ paperg Shagass
(6) or Venableg6) are also prominent. Electrodermal and electro-
myographic variables were the most widely studied in this field,
with cardiovascular and electroencephalographic variables second@he bibliometric study of the published articles of the most prom-
ary, although still substantial. inent psychophysiologists from 1930 to 1964 makes it possible to

Conclusions
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verify the concurrence of certain traits that characterize a disci- In the early 1960s, the field of psychophysiology had accumu-
pline in a state of consolidation. A small number of publicationslated a body of knowledge that was sufficient to lead to its formal
that—with the exception of the war and postwar period—shows arconstitution as an independent field of research. The main protag-
upwards trend; a predominance of methodological papers, whichnist of this process is, undoubtedly, Albert F. Ax. He made the
advanced the standardization of techniques and procedures; éinst attempts to define the discipline, and in 1955, putRisgcho-
interest in characterizing physiological dependent variables anghysiological Newsletteinto circulation, as the first specialized
their relationships with basic psychological processes, or the pricommunication mediunfAx, 19643. In 1960, he headed a group
macy of empirical studies, with a scarcity of theoretical reviews,of psychophysiologists, with others such as Chester W. Darrow,
are the distinctive features of this 34-year period that culminatedrkobert Edelberg, John I. Lacey, John A. Stern, and Marion A.
with the formalization of the discipline. Wenger, to form the first scientific society on psychophysiology,
It should be noted that the absence of an exhaustive compilathe Society for Psychophysiological Research. It brought together
tion of any other type of scientific production, such as books,scientists interested in this growing area of investigation and in
doctoral dissertations, or congresses’ proceedings, has led us éguipment and analytic technique developmegtsing them a
limit this study to periodical journals. This means that this article forum for discussion and interaction. Four years later, in 1964,
offers a partial picture. It is more than likely that some relevantthey started to publisPsychophysiologywhich is still the main
contributions by well-recognized psychophysiologists have beemoint of reference for investigations in this area to this day. The
overlooked, but it is possible to get a general sense of the state aslubsequent evolution that took place is examined in other reports
the discipline from this review of three decades that were essentigke.g., Sanchez-Hernandez, Pedraja, Quifiones-Vidal & Martinez-

for its development. Sanchez, 1996
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