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The aim of this study was to develop and validate a shortened version of the Pro® le of M ood States suitable for
use with adolescents. The Pro® le of M ood States-Adolescents (POM S-A) was administered to 1693 participants
from two populations: school children and young athletes. Con® rmatory factor analysis supported the factorial
validity of a 24-item six-factor m odel using both independent and m ulti-sample analyses. Correlations of
POM S-A scores with previously validated inventories, which were consistent with theoretical predictions,
provided evidence of criterion validity. It is proposed that the POM S-A is a valid instrum ent for the assessm ent
of mood in adolescents.
K eyw ords : emotions, measurement, model testing, sport, structural equations.

Introduction
T he quest to understand the psychology of em otion has
generated persistent investigation of the construct of
m ood. M uch attention has been paid to self-reported
m ood states and their attendant im pact upon behaviour.
Such research relies heavily upon parsim onious m ethods
of assessing transient emotions. To date, psychom etric
developm ent in this area has focused prim arily upon
adult populations, particularly students and psychiatric
out-patients. T he aim of this study was to develop and
validate an inventory for assessing m ood states that can
be used w ith adolescent populations in the context
of classroom and athletic environm ents. At least three
argum ents suggest the need for such a m easure.
First, there has been considerable research to
exam ine m ood am ong adolescents. M ood has typically
been assessed using the Pro® le of M ood States (PO M S;
M cN air et al., 1971). T his pro® le describes six subcom ponents of the overall m ood construct: anger,
confusion, depression, fatigue, tension and vigour. The
factor structure of the PO M S and the associated tables
of norm ative values were derived from groups of adults
and psychiatric out-patients. In the test m anual, the
PO M S is recom m ended for use w ith `subjects aged 18
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and older who have had at least som e high school
education’ (M cN air et al., 1971, p. 6). N o data from
individuals under the age of 18 were used in the original
validation studies and therefore the degree to w hich the
PO M S and its derivatives were suitable for research
involving young participants is unknown.
D espite this lim itation, the POM S has been used as a
research tool with adolescents in physical education
(G reen et al., 1995; N ewcom be and Boyle, 1995), sport
environm ents (G oss, 1994; F ry et al., 1995) and clinical
settings (Walker and Sprague, 1988). Furtherm ore,
H ollander et al. (1995) proposed using the PO M S to
screen young athletes for m ood changes as a precursor
for over training syndrom e (see Budgett, 1990). Given
the research interest in m ood in adolescents and the
extent to w hich tests of theory rely upon valid m easurem ent, dem onstration of the construct validity of m ood
m easures in the population of interest is an im perative.
Secondly, the original 65-item PO M S has been
criticized for taking too long to com plete (Shacham ,
1983; G rove and Prapavessis, 1992; Curren et al.,
1995), a criticism that also applies to the 72-item
bipolar version (Lorr and M cNair, 1984). T his point
is particularly relevant when m ood is assessed in an
ecologically valid setting, such as before com petition or
at the start of a lesson, where brevity is param ount. T his
has contributed to the developm ent of several shortened
versions of the pro® le (Shacham , 1983; G rove and
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Prapavessis, 1992; M cN air et al., 1992). H owever, it is
im portant to recognize that com pletion tim e is in¯ uenced not only by the num ber of item s but also their
com prehensibility. Item s in the original PO M S and its
shortened derivatives were generated from the responses
of undergraduate students who were all aged 18 years
or over. It has also been noted (G rove and Prapavessis,
1992) that som e item s have a distinct N or th Am erican
orientation, such as `bushed’ and `blue’ , which m ay
require explanation in other cultural contexts.
T hirdly, recent developm ents of com puter software to test the factor structures of psychological
questionnaires have prom pted researchers to emphasize
the bene® ts of structural m odelling techniques such
as con® rm atory factor analysis (see Hendrick and
Hendrick, 1986; Schutz and G essaroli, 1993; Bentler,
1995; Thom pson and D aniel, 1996). T he traditional
m ethod used to dem onstrate factorial validity has been
exploratory factor analysis. It has previously been
suggested that the replication of factors through
exploratory analyses am ong disparate sam ples is evidence of factorial validity (Kerlinger, 1979; G orsuch,
1983). However, the contem porary view is that a
m ore rigorous procedure to test the generalizability of
a m easure is to use m ulti-sam ple con® rm atory factor
analysis to test the extent to which data support hypothesized relationships speci® ed in a prior m odel across
several diþ erent sam ples (Bentler, 1995; Tabachnick
and F idell, 1996; T hom pson and D aniel, 1996). To
date, neither the PO M S (M cN air et al., 1971) nor
its shortened versions (Shacham , 1983; Grove and
Prapavessis, 1992; M cN air et al., 1992) have been
scrutinized using either single-sam ple or m ulti-sam ple
con® rm ator y factor analysis.
In sum m ary, there is a need for a shortened version
of the PO M S developed speci® cally for younger
populations. The aim of this study was to develop and
validate such an inventory.

Research strategy
The validity of a self-report m easure is de® ned as the
`degree to which a test or instrum ent m easures w hat
it purports to m easure’ (Thom as and N elson, 1990,
p. 527). A self-report m easure is considered valid w hen
it has dem onstrated content validity, factorial validity,
criterion validity and construct validity (see Am erican
Psychological Association, 1974; T hom as and N elson,
1990; Anastasi and U rbina, 1997). According to
Anastasi and U rbina (1997, p. 114), construct validity is
of param ount im portance, and can be seen as `inclusive
validity, insofar as it speci® es what the test m easures’ .
Content, factorial and criterion validation procedures
are am ong the sources of inform ation that contribute
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to the de® nition and understanding of the constructs
assessed by the self-report m easure and, therefore, act
as the basis by w hich construct validity is judged.
An im portant research decision in the developm ent
of a questionnaire is the num ber of item s included in
each factor, particularly when brevity is im portant. It is
suggested that, theoretically, an in® nite num ber of item s
is potentially available for the m easurem ent of any construct (Anastasi and Urbina, 1997). C onsequently, the
strategy for identifying a construct typically starts with a
relatively large pool of item s that is reduced through
subsequent analyses. Kline (1993) cautioned that item
reduction m ight yield a factor containing item s with an
extrem ely sim ilar m eaning. He suggested that this
m ay lead to two problem s with the validity of the factor.
The ® rst is that the factor m ight show high validity
coeY cients and thereby show evidence of construct
validity. Secondly, the factor m ight assess a lim ited
dim ension of the construct; therefore, the factor should
be re-labelled to re¯ ect the dim ension of the construct it
is assessing. In the present study, therefore, validation of
the inventor y was done over a series of diþ erent stages
with each stage acting as a check on the ® ndings from
the previous stage.
As the aim of the study was to develop a short
questionnaire, this raises the question of the optim um
num ber of item s needed to assess a construct. Jackson
and M arsh (1996) argued that the optim um num ber
of item s needed to describe a construct in a short
questionnaire is four; Bollen (1989) cautioned against
reducing the num ber of item s in a factor to less than
three. F rom a statistical perspective, Watson and Clark
(1997) reported that factors with less than four item s
typically fail to yield an internal consistency (alpha)
coeY cient (Cronbach, 1951) above the generally
accepted criterion value of 0.70 (Tabachnick and F idell,
1996). As alpha coeY cients are in¯ uenced by the
num ber of item s in a factor, it is suggested that each
factor of a questionnaire should contain the sam e
num ber of item s to facilitate accurate com parisons of
internal consistency. We therefore w ished to produce a
version of the PO M S with six factors of four item s each.
T he research process had three stages. First, to
establish content validity, the suitability of an initial
item pool was assessed by a panel of experts and by
school children. Secondly, to establish factorial validity,
the hypothesized factor structure of the item pool
was assessed using con® rm ator y factor analysis of the
m ood responses of school children. A revised m odel
was then tested am ong sam ples of school children and
young athletes sim ultaneously using m ulti-sam ple con® rm ator y factor analysis. T he third stage, to establish
criterion validity, tested the extent to which the subscales of the questionnaire correlated with previously
validated m easures.
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Stage 1: C ontent validity
C ontent validity refers to the extent to w hich item s
represent the construct they are purported to m easure.
A standard approach to establishing content validity
is to use experts (M cNair et al., 1971; M artens et al.,
1990), a representative sam ple of participants (Jones
et al., 1990) or both (W idm eyer et al., 1985) to select
or con® rm item s that best describe the construct in
question. The prelim inar y stages in developing the
Pro® le of M ood States-Adolescents (PO M S-A ) involved experts and school children in the process of
re® ning the selection of appropriate m ood descriptors.
An initial item pool of 83 m ood descriptors was
established consisting of the 65 adjectives derived from
the original PO M S plus, w here it was suspected that
existing item s m ight prove inappropriate for adolescents, 18 additional adjectives taken from a thesaurus.
Ten teachers of English at secondary schools identi® ed
those adjectives w hose m eaning they believed `would
be understood by the vast m ajority of children in the
14± 16 age group’ . Item s were elim inated if four or m ore
teachers identi® ed them as inappropriate, resulting in
13 item s being discarded.
To m axim ize com prehensibility am ong children, and
retaining the original conceptualization of the m ood
construct, a sam ple of 50 children (age 14± 15 years)
rated the extent to which the rem aining 70 item s
described the original factors (anger, confusion, depression, fatigue, tension and vigour). Participants
identi® ed item s that, according to their understanding,
were closest in m eaning to the six m ood factors. The top
seven item s under each of the six headings were selected
for an initial 42-item inventory and were assigned
random ly to order. T he rationale for using the top
seven item s was to retain a suY cient num ber of item s to
allow further item reduction after con® rm atory factor
analysis am ong a larger sam ple. We also judged, based
on the characteristics of the C ronbach alpha estim ates
described earlier, that each factor should contain the
sam e num ber of item s.

Anger is typi® ed by feelings that vary in intensity from
m ild annoyance or aggravation to fury and rage, and
is associated w ith arousal of the autonom ic nervous
system (Spielberger, 1991). C onfusion is proposed to
be a feeling state characterized by feelings of bewilderm ent and uncer tainty, and is associated w ith a general
failure to control attention and em otions. D epression
is associated with a negative self-schema characterized
by them es such as hopelessness, personal de® ciency,
worthlessness and self-blam e (Beck and C lark, 1988).
Fatigue is typi® ed by feelings of m ental and physical
tiredness. Tension is typi® ed by such feelings as
nervousness, apprehension, worry and anxiety. Finally,
vigour is typi® ed by feelings of excitem ent, alertness and
physical energy.
We hypothesized that depression would show
m oderate positive relationships with anger, confusion,
fatigue and tension, and a weak inverse relationship w ith
vigour. We also expected vigour to show a m oderate
inverse relationship with fatigue and be unrelated to
anger, confusion and tension. T his pattern of intercorrelations am ong m ood dim ensions has been found
w ith both athletes (G rove and Prapavessis, 1992; Terry
and Slade, 1995) and students (M cN air et al., 1971)
w hen m ood is assessed using the `H ow do you feel right
now’ response set. A general lim itation of m ood
research in sport is that intercorrelations am ong PO M S
dim ensions have rarely been reported.
T he research strategy at this stage was to use con® rm atory factor analysis to re® ne the 42-item six-fac tor
m odel by rem oving the three psychom etrically weakest
item s in each scale, and thereby to produce an instrum ent of greater psychom etric integrity. M odel testing
involved two stages: the ® rst stage tested the 42-item
six-fac tor m odel, and the second stage tested a revised
24-item six-fa ctor m odel. It could be argued that the
research strategy should test alternative m odels of
m ood, rather than re® ne the six-fa ctor m odel. In this
study, alternative m odels of m ood would be exp lored at
a later stage if the PO M S m odel of m ood was rejected.
M ethods

Stage 2.1: Prelim inar y test of factorial
validity
C on® rm atory factor analysis was used to test factorial
validity. Schutz (1994) argued that, when researchers
have a hypothesized m odel to test, the ® rst test of
factorial validity should be con® rm atory. As con® rm ator y factor analysis is a test of theor y, it is im portant
to assess also the theoretical integrity of the proposed
item groupings. To this end, the nature of the six factors
is described and proposed relationships am ong factors
are hypothesized.

Participants. Students at a secondary school in the
suburbs of west L ondon, England, participated in a
study to test the factor structure of an initial 42-item
and a revised 24-item version of the Pro® le of M ood
States-Adolescents (PO M S-A). The school population
had a m ixed socio-econom ic and ethnic com position.
M ost secondary schools in England teach students in
the age range 11± 18 years.
T he sam ple com prised 416 children aged 14± 16 years
(m ean ± s: 14.8 ± 1.0 years). Forty-eight participants
failed to respond to one or m ore item s and their
responses were discarded. Therefore, 368 com pleted
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questionnaires from 199 m ales and 169 fem ales were
available for analysis.
Procedure. T he inventory was com pleted by participants in a classroom setting. T hey were asked to rate
`How are you feeling right now’ in term s of m ood
descriptors such as `worried’ and `unhappy’ . Responses
were provided on a scale from 0 (`not at all’ ) to 4
(`extrem ely’ ). To ensure consistency during data collection, instructions were read from a prepared script.
Furtherm ore, a culturally appropriate alternative word
list (cf. Albrecht and E wing, 1989) was available to participants for reference in case m ood descriptors could
not be understood, although no participant referred to
this list.
Data analysis
Con® rm ator y factor analysis using EQ S V 5 (Bentler
and Wu, 1995) was used to test the 42-item six-fa ctor
structure of m ood. As m ultivariate non-norm ality
was evidenced (M ardia’ s value = 117.5), the data were
analysed using the m axim um likelihood robust estim ation m ethod (see Hoyle, 1995). The m odel speci® ed
that item s were related to their hypothesized factor with
the variance of the factor ® xed to 1. Anger, confusion,
depression, fatigue and tension were allowed to intercorrelate. Vigour was allowed to correlate w ith depression and fatigue only, as it was hypothesized that the
vigour± anger, vigour± confusion and vigour± tension
relationships would not diþ er signi® cantly from zero.
According to Hu and Bentler (1995), there is little
agreem ent am ong researchers about the best index of
the overall ® t of a m odel tested by con® rm atory factor
analysis. C onsequently, it has been suggested that
researchers should report several diþ erent ® t indices
(Hoyle and Panter, 1995). First, the chi-squared to
degrees-of-freedom ratio ( x2 : df ) ratio has been proposed as a superior index to x2 because, w ith large
sam ples and com plex m odels, there is a tendency for
x2 values to be in¯ ated, causing good ® tting m odels to
be rejected erroneously (Byrne, 1989). Although Byrne
(1989) suggested that a x2 : df ratio of <2 indicates an
acceptable ® t, researchers have suggested exam ining
® t indices w hich use the x2 in conjunction with other ® t
indices (see H u and Bentler, 1995, for a review ).
O ther ® t indices used to assess the m odel included the
goodness-of-® t index (G F I) and adjusted goodness-of® t index (AG FI). T hese two indices `assess the relative
am ount of the observed variance and covariances
accounted for by the m odel’ and, as such, are analogous
to the R 2 typically used in m ultiple regression (H oyle
and Panter, 1995). T he adjusted goodness-of-® t index
is sim ilar to the goodness-of-® t index but takes into
account the com plexity of the m odel. Hu and Bentler

Ter ry et al.
(1995) contend that the goodness-of-® t index is the
m ost reliable absolute ® t index. T he criterion value for
an acceptable ® t is 0.90 for both indices.
Two increm ental ® t indices were also used to judge
factorial validity, the non-norm ed ® t index (NN FI:
Tucker and Lewis, 1973) and the robust com parative ® t
index (RCFI: Bentler, 1990). The non-norm ed ® t index
takes into account sam ple size and is thus suggested
to provide a better estim ate of the ® t of a m odel than
the norm ed ® t index when m ultivariate norm ality is
violated. T he robust com parative ® t index evaluates the
adequacy of the hypothesized m odel in relation to the
worst (independent) m odel. If the hypothesized m odel
is not a signi® cant im provem ent on the independent
m odel, the ® t index will be close to zero (Bentler, 1995).
These indices have been found to control eþ ectively for
overestim ation of x2 , underestim ation of increm ental ® t
indices, and under-identi® cation of errors w hen data
are not norm ally distributed (see West et al., 1995). T he
criterion value for both increm ental ® t indices is 0.90
(Bentler, 1995). Finally, the root m ean square error of
approxim ation (RM SEA; Steiger, 1990) was used as a
m easure of the extent to w hich the m odel was supported
per degree of freedom . Browne and C udeck (1993)
proposed that a value of 0.05 or lower indicates a close
® t, and values up to 0.08 represent a reasonable ® t.
M ultiple selection criteria were used in the process
of identifying the best four item s for each scale: (1)
the highest four-factor loadings, (2) the lowest error
m easurem ents and (3) a C ronbach alpha coeY cient
above 0.70 for the resultant factor. Previous research
has used a sim ilar strategy to reduce the num ber of
item s to produce a m ore parsim onious version of an
existing questionnaire (see Jackson and M arsh, 1996).
Results and discussion
The aim of this stage of the research was to test a
42-item and a 24-item six-fa ctor m odel of m ood using
con® rm ator y factor analysis. Results for the 42-item
m odel showed poor ® t (goodness-of-® t index = 0.780,
adjusted goodness-of-® t index = 0.754, non-norm ed
® t index = 0.823, robust com parative ® t index = 0.854)
except the Satorra-Bentler scaled x2 : df ratio of 1.48.
The standardized solution results (see Table 1) oþ ered
support for the hypothesized relationships between
m ost of the item s, although several item s showed a weak
relationship with their hypothesized factor (`forgetful’ ,
`lonely’ , `ready to ® ght’ , `spiteful’ and `stim ulated’ ).
Follow ing rem oval of the weakest three item s from
each scale, the results of con® rm atory factor analysis of
the revised 24-item PO M S-A yielded acceptable ® t
indices for the non-norm ed ® t index (0.92), robust
com parative ® t index (0.93) and root m ean square error
of approxim ation (0.06). T he goodness-of-® t (0.89) and
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Table 1 Standardized solution for factor loadings of the 42item version of the POM S-A

Stage 2.2: Test of the generalizability of the
factor structure

Item

T he establishm ent of factorial validity involves dem onstrating that the hypothesized factor structure can be
replicated in disparative sam ples. O nly when such consistency has been dem onstrated can ® ndings justi® ably
be extrapolated to other populations (Taylor, 1987).
In the present study, validity testing was extended to a
new sam ple of school children and a sam ple of young
athletes. Con® rm atory factor analysis was used to test
the extent to which the data from the two sam ples
supported the relationships speci® ed in the 24-item
six-fac tor m odel.

Factor loading

Error variance

Worried
Nervous
Anxious
Panicky
On edge
Tense
Stressed

0.738
0.716
0.655
0.572
0.558
0.528
0.524

0.675
0.698
0.755
0.820
0.830
0.849
0.852

Unhappy
M iserable
Depressed
Downhearted
Sad
Gloomy
Lonely

0.831
0.807
0.763
0.684
0.648
0.624
0.398

0.556
0.590
0.646
0.730
0.762
0.781
0.918

Energetic
Active
Lively
Alert
Ch eerful
Brisk
Stimulated

0.872
0.868
0.725
0.607
0.468
0.417
0.370

0.489
0.496
0.689
0.795
0.884
0.909
0.929

M ixed-up
Confused
Uncertain
M uddled
Uneasy
Unable to concentrate
Forgetful

0.847
0.708
0.707
0.677
0.513
0.372
0.250

0.532
0.707
0.707
0.736
0.858
0.928
0.968

Angry
Bitter
Annoyed
Bad-tem pered
Furious
Spiteful
Ready to ® ght

0.805
0.756
0.755
0.692
0.651
0.432
0.415

0.593
0.654
0.656
0.722
0.759
0.902
0.910

Tired
Sleepy
Exhausted
Worn-out
Ready for bed
Bushed
Weary

0.887
0.848
0.786
0.782
0.710
0.694
0.539

0.461
0.529
0.618
0.624
0.704
0.720
0.842

adjusted goodness-of-® t (0.86) indices were m arginally
below the 0.90 criterion value. C ronbach alpha coef® cients all exceeded the 0.70 criterion value (see Table
2). Collectively, the results indicated that the 24-item
six-fac tor m odel should go forward to the next stage of
validation.

M ethods
Participants. Sam ple 1 com prised 683 young athletes
(301 m ales, 382 fem ales; m ean ± s: age 14.7 ± 1.8 years),
w ho participated in the sports of archery, ® eld hockey,
judo, netball, soccer, table-tennis, track and ® eld, tram polining, triathlon and volleyball. Sam ple 2 com prised
594 school children aged 14.7 ± 1.4 years (339 m ales,
313 fem ales).
Procedure. T he PO M S-A was adm inistered 1 h before
com petition for the athletic sam ple and at the start or
the end of a class lesson for the school children. The
rem aining procedures used replicated those reported
above.
Results and discussion
T he x2 : df ratio indicated an acceptable ® t of the data
to the m odel in both sam ples: 2.06 for school children
and 2.19 for young athletes. T he ® t indices provided
further support for the ® t of the m odel in both sam ples,
w ith ® t indices above 0.90 for the goodness-of-® t index
(school children = 0.908, young athletes = 0.905),
non-norm ed ® t index (school children = 0.919, young
athletes = 0.901) and robust com parative ® t index
(school children = 0.925, young athletes = 0.912); adjusted goodness-of-® t indices were m arginally below
the 0.90 criterion value (school children = 0.884,
young athletes = 0.881). Root m ean square errors of
approxim ation were also acceptable (school children =
0.052, young athletes = 0.062). Alpha coeY cients
ranged from 0.75 to 0.86, indicating that the factors
contain item s w hich are internally consistent (see
Table 2).
T he standardized solution showed that all factor
loadings were higher than 0.50 except `anxious’ (0.456)
in the sam ple of young athletes and `alert’ (0.491) in
the sam ple of school children. Correlation coeY cients
am ong m ood dim ensions were consistent with the
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Internal consistency estim ates of m ood dimensions among three

Sam ple A: school children
(n = 369)
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Anger
Confusion
Depression
Fatigue
Tension
Vigour

42 items

24 items

Young athletes
( n = 683)

School children
(n = 594)

0.80
0.76
0.86
0.90
0.82
0.82

0.82
0.83
0.85
0.90
0.74
0.85

0.80
0.86
0.85
0.82
0.75
0.79

0.80
0.81
0.85
0.85
0.82
0.79

Table 3 Inter-correlations of PO MS-A subscales among school children
( n = 594) and young athletes (n = 683)

Anger

Confusion

Depression

Fatigue

C onfu sion
Young athletes
School children

0.588
0.613

D ep ression
Young athletes
School children

0.876
0.802

0.700
0.731

Fatigu e
Young athletes
School children

0.363
0.275

0.388
0.309

0.285
0.382

Tension
Young athletes
School children

0.186
0.316

0.492
0.511

0.292
0.443

0.174
0.250

- 0.079

- 0.288

- 0.145

- 0.357

Vigou r
Young athletes
School children

hypothesized m odel (see Table 3). D epression showed
m oderate-to-strong positive relationships with anger,
confusion, fatigue and tension, and a weak inverse
relationship with vigour. Lag range M ultiplier Test
results indicated that the ® t of the m odel would not be
im proved by allow ing vigour to correlate with anger,
confusion and tension.
T he strength of the intercorrelations am ong factors
was weaker than those typically reported by researchers
using the original POM S (see M cN air et al., 1971, 1992;
Grove and Prapavessis, 1992; Terry and Slade, 1995).
This suggests that the PO M S-A shows greater factorial
independence than the original version. Collectively, the
results provide strong support for the factorial validity
of the 24-item PO M S-A in the two sam ples independently. The next step in the validation process was to test
the hypothesized m odel using m ulti-sam ple analysis.

Stage 2.3: M ulti-sam ple analysis
M ulti-sam ple con® rm ator y factor analysis was used to
determ ine the strength of the factor solution across the
sam ples of young athletes (n = 683) and school children
(n = 594) sim ultaneously. In m ulti-sam ple analysis, it is
assum ed that data from m ore than one sam ple provide
com parable inform ation about the hypothesized m odel.
This assum ption is tested by analysing data from different sam ples sim ultaneously to verify the extent to
which the m odel reproduces the data of each sam ple to
within sam pling accuracy (see Bentler, 1995). As with
one-sam ple con® rm atory factor analysis, x2 statistics,
the goodness-of-® t index, adjusted goodness-of-® t
index, non-norm ed ® t index and com parative ® t index
represent the extent to which variance± covariance
m atrices from diþ erent sam ples are identical. It is
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Table 4 PO MS-A scores among school children and young athletes
(m ean ± s)

School children
(n = 594)
Anger
Confusion
Depression
Fatigue
Tension
Vigour

Young athletes
(n = 683)

1.52 ± 2.53
1.26 ± 2.30
2.12 ± 2.85
1.66 ± 2.54
1.90 ± 2.98
1.36 ± 2.58
5.07 ± 3.77
3.23 ± 3.19
2.85 ± 3.46
3.63 ± 3.17
6.90 ± 4.05
8.76 ± 4.14
W ilks’ l6,1 266 = 0.91, P < 0.001

F 127 1

Eþ ect size

3.47
9.68*
8.21*
41.6*
17.6*
65.4*

0.11
0.17
0.20
0.53
0.24
0.45

Downloaded by [University of Southern Queensland] at 23:06 27 May 2013

* P < 0.001.

im por tant to note that ESQ V5 does not give robust
estim ates in m ulti-sam ple analysis.
In m ulti-sam ple con® rm atory factor analysis, it is
possible to test several diþ erent hypotheses regarding
the sim ilarity of relationships across sam ples using the
Lag range M ultiplier Test. In m ulti-sam ple analysis,
this test exam ines the extent to which the ® t of the
m odel would be im proved if equality constraints were
rem oved. Following the recom m endations of Bentler
(1995), a hierarchical procedure was used to place
equality constraints on hypothesized relationships. The
® rst m ulti-sam ple analysis tested the m odel with no
equality to get a baseline score on which to com pare
m ore restricted m odels. T he second analysis placed
equality constraints on factor loadings. The third
analysis placed equality constraints on factor loadings
and correlation coeY cients between factors. We
hypothesized that equality constraints on all relationships would hold between the two groups.
Before conducting m ulti-sam ple analyses, diþ erences
in the intensity of m ood responses between the two
sam ples were exam ined. D em onstration of diþ erences
in the intensity of m ood lends suppor t to the notion
that the par ticipant groups derive from two diþ erent
populations. Factor scores were calculated by sum m ing
item scores within each factor; m ultivariate analysis
of variance (M AN OVA) was then used to assess differences in the intensity of factor scores between the
two sam ples. T his M AN OVA showed signi® cant differences in the intensity of m ood responses between
school children and young athletes (W ilks’ l6,1266 =
0.91, P < 0.001; see Table 4). U nivariate diþ erences
indicated that the school children reported signi® cantly m ore confusion, depression and fatigue, but
less tension and vigour, than the young athletes.
C alculation of eþ ect sizes showed that the group differences were relatively sm all for confusion, depression
and tension, but m oderate for fatigue and vigour (see
Table 4).

D iþ erences between school children and young
athletes in the intensity of reported m ood were consistent w ith results from a previous large-scale betweengroup com parison of m ood responses (Terry and Lane,
in press), which found that adult athletes reported lower
anger, confusion, depression, fatigue and tension than
adult students but higher vigour scores. T he higher
tension scores reported by the young athletes in the
present study can be attributed to the assessm ent of
m ood before com petition. Terry and Lane (in press)
also found that athletes reported higher tension
scores before com petition than w hen away from the
com petition environm ent. Abele and Brehm (1993)
reported that m ood changes in com petitive sport are
typi® ed by a decrease in tension scores from the
beginning to the end of com petition. C ollectively, the
results of the M AN OVA con® rm ed signi® cant variations
in repor ted m ood between school children and young
athletes, and thus support the notion that the two
groups represented disparate populations even though
m ost of the young athletes would also have been school
children.
Results and discussion
T he results of m ulti-sam ple con® rm ator y factor analysis
are given in Table 5. Results supported the baseline
m odel (goodness-of-® t index = 0.906, com parative ® t
index = 0.922) and the m odel w hich constrained factor
loadings to be equal (goodness-of-® t index = 0.901,
com parative ® t index = 0.918). A test of the extent to
w hich relationships am ong factors, and relationships between item s and factors, were equal in the two
groups showed acceptable ® t indices (goodness-of-® t
index = 0.900, com parative ® t index = 0.916).
T he L agrange M ultiplier Test showed that 3 of 36
equality constraints diþ ered between the two sam ples.
Speci® cally, relationships between depression and
fatigue ( x2 = 12.21, P < 0.01) and factor loadings for
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Table 5 M ulti-sam ple con® rmatory factor analysis of the PO M S-A among school
children and young athletes

Fit statistics

x2 : df ratio
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Goodness-of-® t index
Adjusted goodness-of-® t index
Non-norm ed ® t index
Comparative ® t index
Root mean square error of
approxim ation

Unconstrained
model (df = 480)

Factor loadings
( df = 540)

Factor loadings
and correlations
(df = 516)

3.275
0.906
0.941
0.910
0.922

3.055
0.901
0.941
0.910
0.918

3.254
0.900
0.942
0.911
0.916

0.053

0.042

0.067

`annoyed’ ( x2 = 18.32, P < 0.01) and `worn-out’ ( x2 =
9.83, P < 0.01) diþ ered signi® cantly. Although these
statistics m ay appear to question the generalizability
of the solution, further analysis w ith the equality constraints rem oved indicated only a m arginally im proved
® t of the m odel (see Table 5).
A m ulti-sam ple con® rm ator y factor analysis with
constraints im posed on the hypothesized relationships
is proposed to provide a very rigorous test of factorial
validity (Bentler, 1995). T he results of the present study
show that hypothesized relationships rem ain stable
between diþ erent groups of participants even when the
intensity of m ood responses diþ er signi® cantly. C ollectively, it is proposed that the PO M S-A shows strong
evidence of factorial validity for use with school children
and young athletes.

Stage 3: Test of criterion validity
Criterion validity is de® ned as the `degree to which
scores on a test are related to som e recognised standard,
or criterion’ (Thom as and N elson, 1990, p. 516).
Criterion validity can be dem onstrated using either
concurrent validity or predictive validity. Concurrent
validity is de® ned as when `a m easuring instrum ent is
correlated with som e criterion that is adm inistered at
the sam e tim e, or concurrently’ (Thom as and N elson,
1990, p. 515). C oncurrent validity is typically exam ined
by correlating scores from two questionnaires that
were adm inistered concurrently, with the previously
validated questionnaire being the criterion m easure
(see M cN air et al., 1971, 1992). Concurrent validity is
inferred from the strength of correlations between two
questionnaires which m easure sim ilar constructs.
T he criterion m easure for the vigour scale was the
`positive aþ ect’ scale from the Positive and N egative
Aþ ect Schedule (Watson et al., 1988). The criterion
m easure for the anger, confusion, depression, fatigue
and tension scales was the `negative aþ ect’ scale from

the Positive and N egative Aþ ect Schedule. A further
criterion m easure for anger was provided by the State±
Trait Anger Expression Inventory (Spielberger, 1991).
M ethods
Participants. A total of 182 participants com pleted the
PO M S-A and a second questionnaire. N inety-one participants (age 14.3 ± 1.2 years) com pleted the Positive
and N egative Aþ ect Schedule and the PO M S-A . T he
other 91 participants (age 13.3 ± 0.9 years) com pleted
the State± Trait Anger Expression Inventor y and the
PO M S-A . Par ticipants were school children at a m ixed
secondar y school in N orth West London.
M easures of criterion validity. Watson et al. (1988)
developed the Positive and N egative Aþ ect Schedule to
assess independent m arkers of positive and negative
aþ ect. Item s are rated on a 5-p oint scale anchored by
`not at all’ (1) and `extrem ely’ (5). Exam ples of positive
aþ ect item s include `excited’ , `enthusiastic’ and `determ ined’ ; exam ples of negative aþ ect item s include `distressed’ , `guilty’ and `scared’ . The validation studies
for the Positive and N egative Aþ ect Schedule, which
involved 3554 com pletions of the inventory, dem onstrated strong content validity with all item s loading at
0.50 or higher onto their hypothesized factor. Cronbach
alph a coeY cients ranged from 0.84 to 0.90. Recent
research has con® rm ed the factor structure of this
schedule am ong young athletes (C rocker, 1997). W ith
reference to the present study, this suggests that this
schedule is both valid for use in sport and valid for use
with children. Consequently, it is an excellent research
tool to test the criterion validity of the PO M S-A .
T he factor structure of the 10-item State± Trait Anger
Expression Inventory was validated by Spielberger
(1991) using a sam ple of 550 individuals. Factor
analysis yielded a single factor with a C ronbach alpha
coeY cient of 0.93. Item s are rated on a 4-point scale
anchored by `alm ost never’ (1) and `very often’ (4).
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Table 6

Correlations between POM S-A scores and criterion m easures

Criterion measure

Anger

Confusion

Depression

Fatigue

Tension

State anger
Expression inventory
Positive aþ ect
Negative aþ ect

0.82*
0.16
0.78*

0.23
0.13
0.80*

0.35*
0.10
0.75*

0.36*
0.01
0.52*

0.29*
0.21
0.72*

Vigour

- 0.03
0.62*

- 0.01
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* P < 0.01.

Procedure. T he participants com pleted the questionnaires in accordance with the procedure used in Stages
2.1 and 2.2. Pearson product± m om ent correlation was
used to assess the relationship between POM S-A scores
and the criterion m easure.
Results and discussion
C orrelation coeY cients between the PO M S-A m easures
and the criterion m easures are shown in Table 6. C onsistent with the hypothesized predictions, scores on
the PO M S-A anger scale showed the strongest correlation w ith State± Trait Anger Exp ression Inventory
scores, and vigour correlated signi® cantly with positive
aþ ect. Anger, confusion, depression, fatigue and tension
correlated signi® cantly with negative aþ ect. Also consistent with our theoretical proposals, negative aþ ect did
not correlate signi® cantly with vigour, and positive
aþ ect did not correlate signi® cantly with the other
PO M S-A factors. C onsistent with previous research,
negative aþ ect showed a m oderate relationship w ith
anger, confusion, depression, fatigue and tension
(Watson et al., 1988). C ollectively, the results suggest
that the PO M S-A shows evidence of concurrent
validity.

G eneral discussion
T he aim of this study was to develop and validate a
shortened version of the PO M S suitable for use w ith
children in the context of classroom and athletic
environm ents. Theory testing and construct m easurem ent are inextricably linked. It has been suggested that
the developm ent of a valid m easure of the theoretical
construct to be exam ined should be the ® rst step in the
research process (H endrick and H endrick, 1986). If the
construct validity of the instrum ent is questionable,
then it is not possible to accurately test the theor y under
investigation. Watson et al. (1988) argued that poorly
developed and validated m ood inventories contributed
to the am biguity of research ® ndings on the nature of
m ood in the psychology literature. The three-stage
validation process used here tested content validity,

factorial validity and criterion validity and has provided
strong support for the 24-item version of the PO M S.
C ollectively, it is proposed that the PO M S-A show s
clear evidence of construct validity. However, as
validation is an ongoing process (Anastasi and U rbina,
1997), we suggest that future research should continue
to investigate the validity of the PO M S-A . A lim itation
of the present concurrent validity process was that
the State± Trait Anger Expression Inventor y criterion
m easures were validated on sam ples from student rather
than athletic populations. T herefore, we suggest that
researchers investigate the validity of such m easures as
the State± Trait Anger Expression Inventory (Spielberger, 1991) in sport. Indeed, there is a need for m ore
thorough validation in the sport environm ent of m any
of the inventories used in sport psychology research,
w hich have been validated on other populations
(Schutz, 1994).
C om parison with the original PO M S
O f the 24 item s on the PO M S-A, 17 are also on the
original PO M S: `active’ , `alert’ , `angry’ , `annoyed’ ,
`anxious’ ,
`bad-tem pered’ ,
`bitter’ ,
`confused’ ,
`energetic’ , `exh austed’ , `lively’ , `miserable’ , `muddled’ ,
`nervous’ , `panicky’ , `uncertain’ , `unhappy’ and
`worn-out’ . Fourteen item s on the original PO M S were
discarded from the PO M S-A : `bushed’ , `cheerful’ ,
`forgetful’ , `furious’ , `gloomy’ , `lonely’ , `on-edge’ , `ready
to ® gh t’ , `sad’ , `spiteful’ , `tense’ , `unable to concentrate’ ,
`uneasy’ and `weary’ . Previous research has questioned
w hether athletes interpret item s such as `ready to
® ght’ literally (Terry and Slade, 1995). Additionally,
`cheerful’ appears to be part of a construct labelled
happiness, rather than vigour. In the present study,
vigour com prises item s associated with positive feelings
and high arousal (active, alert, energetic and lively),
w hich appear to be m ore appropriate descriptors of the
vigour construct.
Uses of the PO M S-A
Recent research has seen the developm ent of a conceptual m odel to explain relationships between m ood
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and athletic perform ance (Lane and Terry, 1998).
The conceptual m odel proposes that m ood should be
m easured through the six m ood dim ensions identi® ed
in the PO M S. Lane and Terry (1998) suggested that
depressed m ood was associated with increased anger,
confusion, fatigue and tension, and reduced vigour.
In addition, depressed m ood was also proposed to
m oderate m ood and perform ance relationships for
anger and tension. We suggest, therefore, that the
PO M S-A should be used to investigate the hypotheses
m ade in the conceptual m odel proposed by L ane and
Terry (1998).
T he PO M S-A m ay provide a useful tool for applied
sport psychology research, as it is short, easy to com plete
and suitable for use with adolescents. C onsequently,
the PO M S-A can be used to assess m ood shortly
before com petition without disturbing to a great extent
athletes’ norm al pre-com petition routines. The brevity
of the questionnaire also m eans that it provides an
instrum ent for assessing m ood changes in education
settings and for screening young athletes for m ood disturbance as a precursor to overtraining syndrom e. T he
PO M S-A is appended to this paper; researchers are
invited to use the scale without w ritten perm ission from
the authors.

Conclusions
The aim of this study was to develop and validate a
m easure of m ood for adolescents. Con® rm atory factor
analysis supported the factorial validity of a 24-item
six-fa ctor m odel using both independent and m ultisam ple analyses. C riterion validity was demonstrated by
correlating PO M S-A scores w ith previously validated
inventories. It is proposed that the PO M S-A dem onstrates construct validity for the assessm ent of m ood
in 11- to 18-year-olds. We suggest that future research
should extend the validation process of the PO M S-A to
adults and adult athletes.
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Append ix: The P ro® le of M ood States-A
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Below is a list of words that describe feelings that people have. Please read each one carefully. Then circle the answer which best
describes HOW YOU FEEL RIGHT NOW. M ake sure you answer every question.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Panicky
Lively
Confused
Worn out
Depressed
Downhearted
Annoyed
Exhausted
M ixed-up
Sleepy
Bitter
Unhappy
Anxious
Worried
Energetic
M iserable
M uddled
Ner vous
Angry
Active
Tired
Bad tem pered
Alert
Uncertain

Not at all

A little

Moderately

Quite a bit

Extrem ely

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

