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The Menstrual Attitude Questionnaire

JEANNE BROOKS-GUNN, PHD AND DIANEN. RUBLE, PHD

In order to examine the relationship of attitudes about menstruation to solf-reports of
menstrual-related symptomatology as well as ta other aspects of behavior, an instrument ta
measure attitudes concerning menstreation was developed. After constructing the Menstrual
Attitude Questionnaire (MAQ), the factor analytic structure of the original MAQ sample was
replicated on a second sample, Summary statistics are presented for college women, college
men, and adolsscent girls, and the relationship between menstrual-related attitudes, expecta-

tions, and experience is examined,

INTRODUCTION

Recent approaches to menstrual cycle
research suggest that cultural beliefs play
an important role in the study of menstru-
ation (1—3). The menstrual literature re-
flects the beliefs that 1) women experi-
ence fluctuations in physical and psycho-
logical symptoms associated with the
menstrual cycle, 2) these fluctuations are
hormonally, not socially, based, and 3)
these fluctuations are negative in nature,
causing debilitation during the pre-
menstrual and menstrual phases (4, 5).
Such beliefs seem likely to affect indi-
vidual women’s attitudes and expecta-
tions regarding the “menstrual experi-
ence.” For example, most women report
experiencing the same types of distress
when asked about their experience (cf. ref.
6), as well as when asked to rate them-
selves “as if” they were in the pre-
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menstrual phase (7) and when they be-
lieved they were in the premenstrual
phase even when they were not (8). The
acceptance of a more sociocultural orien-
tation in the study of menstruation led us
to explore the nature of women’s attitudes
toward menstruation and to examine pos-
sible dimensions or styles of coping re-
lated to menstruation. This endeavor
seemed especially relevant, since, al-
though little research has been conducted,
the need for the study of menstrual at-
titudes has been alluded to by others (4,
6).

METHOD AND RESULTS

Questionnaire Development

The original questionraire was developed with
several goals in mind. First, we conceptualized
menstrual-related attitudes as multidimensional,
Most studies have only looked at one dimension,
specifically the positive-nagative evaluation of
menstruation (cf, refs. 9 and 10). Second, we noticed
that the negative aspect of menstruation was almost
always emphasized, even though actual literature
documenting overwhelming negative evaluations is
sparse. In one large study of attitudes (10), college
women expressed mors positive than negative at-
titudes (on a scale ranging from 0 to 27, whers a high
score indicated an unfavorable attitude, the mean
was 3.5). Third, we were curious about a phenome-
non encoitntered in owr college classtooms. When
menstruel-related symptomatology, its incidence,
and its canses were discussed, several women would
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state that menstrual distress did not exist and that
women who reported disiress were neurotic, We
theorized that a subgroup of women may actively
deny any mensirual effects, while other women may
believe in severe and debilitating effects. Such indi-
vidual differences may help explain the lack of
significant relationships between menstrual-related
expectations and behavior when data for all women
are grouped [5). Fourth, we were interested in how
various attitude dimensions, if they did exist, related
to expected and reported cycle changes, as well as to
ather aspects of behavior (11).

Items were constructed to represent four
categorios: baliefs about physiological concomitants
of menstruation; styles of dealing with menstruation;
menstrual-related effects on performance; and gen-
eral pvaluations of menstruation. Each category in-
cluded equal numbers of statements referring to
women in general and using the first person singu-
lar.! Some were phrased in the positive; others in tho
negative, The original questionnaire contained 46
statemants that were rated on a 7-point scale (dis-
agree strongly = 1, agree strongly = 7). The order of
item prosentation was counterbalanced across the
four pages of the questionnaire.

Subijects

The original subjects were 181 Princeton Univer-
sity undergraduate women (iean age = 19,29 years).
Most of the women [150) were not currently taking
oral contraceptives nor had they taken them in the
provious three months, and 41 women were cur-
rently taking oral contraceptives.? Almost all were
Caucasian (95%). The first four of Hollingshead’s
five souvial classes were represented, although the
majority of the students were in the highest two

'Both general and first person singular items were
included in the MAC), and, as the factor analyses on
Sample 1 and 2 indicate, not only do the salient
loadings for each factor include both types, but the
loadings were replicated across the samples. Most
attitudinal research includes both types of items.
Since much of the retrospective research on self-
reports of menstrual symptoms reflect, at least in
part, a set of cultural beliefs (¢f. refs. 5 and 12), it is
not surprising that both first person and general
itoms are found in several of the factors, especially
the debilitation and prediction factors.

INo significant differences were found in either
sample for the women who were taking oral con-
traceptives and those who were not.

social classes [13). Subjects were recruited by adver-
tisement and by direct contact in their dormitories,
were paid for their participation, and remained
anonymous (7). This sample is referred to as Sample
1,

A second sample of college women were given the
shortened version of the MAQ {33 items), based cn
the factor structure in Sample 1.2 Sample 2 consisted
of 154 college women from thres stato colleges in
central New Jersey. The women were distributed
among the four undergraduate classes, although, like
Sample 1, were more heavily represented in the
freshman and sophomore classes. Most of the
women were not currently taking oral contracep-
tives, nor had been during the last three months.
Almost all were Caucasian, and in termns of their
familial social class status, they were equally di-
vided among the first four of the social class
categories (13].

At the same time that the Sample 2 women were
tested, 82 college men were tested. They were given
the 33-item MAQ with the relevent first person
singular items being changed to more general forms
(e.g., “1” to “Women”}. The college men attended
the same schaols as the Sample 2 women, Almost all
were Caucasian and were equally distributed among
the four undergraduate classes and the first four of
the five social class categories (13).

Finally, a sample of adolescent girls was given a
version of the MAQ. Fifteen of the 33 items were
included, with some items being rewritten in lan-
guage appropriate for junior high schael students,
Seventy-twa sixth and seventh grado girls with equal
numbers being pre- and postmenarcheal, completed
the questionnaire. the girls were public school stu-
deonts, resided in central New Jersey, were equally
distributed among the first four of the five social
classes, and almost all were Caucasian,

Factor Analysis

The 46 items were factor analyzed by the princi-
pal components method using a Varimax rotation
funities in the diagonal) for Sample 1. Seven factors
with eigenvalues of over 1.00 were identified. Twa
of the factors contained doublets and were omitted.
‘The remaining five factors were then rotated. The
five attitude factors were labeled as follows:

3The three different forms of the MAQ (for women,
for men, and for adolescents) may be obtained from
the authors.
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THE MENSTRUAL ATTITUDE QUESTIONNAIRE

menstruation ag g psychelogically and physically
debilitating Bvent, as a natural event+ s a bothet-

factor. Thirty-three of the items loaded an gt least

‘In our origingl discussion of the questionnaire
(7}, this factor was labeled differently fi.g,, menstrua-
tion as a positive evant]. We believe the current labe)
mare closely reflects the meaning of the items,

items with salient loadings; these were feeling us fit
(0.58), being more tired {0.57), not expecting as
much of gneself (0.43), not noticing symptoms
(-0.77), noticing physiological symploms (0.61),
being affected intellectually (0.61}, and being crit-
ical of & woman who is upsat (—0.45),

To examine the similarity of the factor structure in

Sample 2 had a high degres of tongruence (0.79), Al]
of the other soefficients were 0,45 o loss.

Finally, Cronbach’s alpha coafficients ware calcu.
lated for ench factor, Scale homogensity was high,
ranging from 0.95 ta 0,97 in both samples (with the
exception of the denjal factor in Sample 1 {0.907;.
These cosfficients ars probably inflated somewhat,
as factor analysig techiiques capitalize on jtem
homogeneity. '

Summary Statistics

Summary statistics for the five original factors are
Presented for the four samples—tha college women

—_—

TABLE 1, Menstrual Attitude Questionnaire: The Five Factors, Salient Loadings, and Percentages
Salient Loadings hems
o Iy
Sample 1 Sample 2

+ MENSTRUATION As A DEBILITATING EVENT

i
-~0.45 ~0.53 1. A woman's performance in s i i ion.

0.57 a 2, Women are more tired than usual when they are menstruating.

0.51 033 3,

—0.49 2 4. The physiologicai effects of menstruation are normally no greater than other usual fluctu-

ations in physical state,

0.44 0.73
—-0.706
—0.59 -0.59 7.
0.48 0.55 g
0.4 a 9
the month,
—0.59 —0.32 10. I don't believe my menstrual
0.67
of the month,
0.60

menstruating,

Psychosomatic Medicine Vol. 42, No, 5 (September 1980)

- Avoiding certain activities during menstruation is often very wise,
- am more easily upset during my Premenstrual or menstrual periods than at other times of

0.44 11. I realize that cannot expect as much of myself during menstruation compared 1o the rest

{continued)
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TABLE 1. (continued)

Salient Loadfngs
Sample 1 Sample 2

Items

I, MENSTRUATION AS A BOTHERSOME EVENT

. Men have a real advantage in not having the monthly interruption of a menstrual period.
. [ hope it will be possible someday to get a menstrual period over within a few minutes.
. The only thing menstruation is good for is to let me know I'm not pregnant.

. Menstruation is an obvious example of the rhythmicity which pervades all of life.

0.51 0.6% 1. Menstruation is something | just have to put up with.
-0.64 —0.63 2, In some ways | enjoy my menstrual periods.
0.57 068 3
0.64 0.57 4
0.53 032 5
—0.58 ~0.34 6. Menstruation provides a way for me to keep in touch with my body.
. MENSTRUATION AS A NATURAL EVENT
0.50 0.72 1, Menstruation is a reoccurring affirmation of womanhood,
0.58 0.67 2. Menstruation allows women to be more aware of their bodies.
0.45 0.63 3. Menstruation provides a way for me to keep in touch with my body.
0.48 0.5% 4
0.50 070 5

general good health.

. The recurrent monthly flow of menstruation is an external indication of a woman's

V. ANTICIPATION AND PREDICTION OF THE ONSET OF MENSTRUATION

.45 0.55 1. I can tell my period is approaching because of breast tendemess, backache, cramps, or
other physical signs.
.44 0.58 2. | have learned to anticipate my menstrual period by the mood changes which precede it.
—0.55 =0.79 3. My own moods are not influenced in any major way by the phase of my menstrual cycle.
.59 0.72 4, | am more easily upset during my premenstrual or menstrual periods than at other times of
the month,
0.41 0.32 5. Most women show a weight gain just before or during menstruation,
V. DENIAL OF ANY EFFECT OF MENSTRUATION
~0.46 a 1. Others should not he critical of a woman who is easily upset before or during her

menstrual period.

0.42 0.64 2. Cramps are bothersome only if one pays attention to them,

0.59 0.37 3. Awoman who attributes her irritability to her approaching menstrual period is neuraotic.
.44 a 4, | barely notice the minor physiological effects of my menstrual periods.

.63 0.66 5. Women who complain of menstrual distress are just using that as an excuse.

0.51 0.66 6. Premenstrual tension/irritabitity is all in a woman'’s head.

0.66 0.72 7. Most women make too much of the minor physiological effects of menstruation.

2 Hem did not have a salient loading.

in Sample 1, the college women In Sample 2, the
college men, and the adolescent girls. Table 2 in-
cludes the means and standard deviations for each
dimension (range 1 to 7), with the means being
calculated by dividing the sum of items by the
number of items in each factor (reversing the signs of
items where necessary) by subject. In general, the

mean data suggest that the college women perceived
menstruation as natural, somewhat bothersoms, and
not very debilitating or predictable, although they
did not deny that menstruation had some offects,
The college men perceived menstruation as some-
what debilitating, natural, and bothersoms, a5 weli
as quite predictable. The effects of menstruation
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THE MENSTRUAL ATTITUDE QUESTIONNAIRE

TABLE 2. Summary Statistics for the Menstrual Attitede Questionnaire
Sample
College College College Adolescont ANOVAg
women women men girls {3,495)
Factor Scores {N=191) (N=154) {N=B2) IN=72)
Debilitation
mean 3.39 3.61 4.45 3.75 20,407
S.D. 1.09 0.98 0.73 1.28
Bothersome
mean 4,18 4.65 4.13 3.99 7.05a
S.D, 1.26 1.09 0.93 1.54
Natural
mean 4.64 4.51 4.55 4,62 .53
5.0D. 1.09 1.04 0,93 .84
Predictable
mean 3.79 4.98 5.04 3.85 47.634
S.0. 1.16 1.1 0.74 1.34
Denial
moan 2.73 317 2.83 312 6.88
5.0, 0,96 1.05 0.79 1.08
ap <2 0.001.

were not dented. The adolescent girls also parceived
menstruation as natural, not very debilitating,
bothersome, or predictive, but having some offect,

Comparisons among Samples

In order to compare the samples, one-way
ANOVAs ware calculated and are presented in Tabie
2, with significant differences found for all factors
except menstruation as a natural event, First, the
college women in Samples 1 and 2 were compared
with respect to menstrual attitudes. The two samplas
differed somewhat, as menstruation Was Secl as
more bothersome, ¢ (1, 343) = 3.66, p <0.01, and
predictable, (1, 343) = 9.66, p <(.01, and menstryal
effects were denied mare, t (1, 343) = 4.06, p <0.01,
in the second than in the first sample. The reasons
for the differonces across the two samples are not
totally clear. It may represent a difference in the
uature of the sample (i.e., women at Princeton versus
state colieges). It may also be related to the fact that
the questionnaire was longer for Sample 1.

Secondl, the cellege men and women from Sample
% were compared. The college men perceived
menstruation as more debilitating, t (1, 243) = 6.82,
P<0.01, and were loss likaly to deny the effects of

Psychosomatic Medicine Vol. 42, No. 5 {September 1980)

menstruation, t (1, 234) = 2.54, p<A.05, while
women saw menstruation as mare bothersome, t 1,
243} = 3.70, p<0.01. These findings are consistent
with previous reports that men perceive menstrual
distress as more severs {12). Third, the adolescent
girls perceived menstruation as more debilitating, t
(1. 261) = 2,28, p<<0,05, loss bothersame, t (1, 261) =
2.57, p<0.05, and more as an event that should not
affect one's behavior, ! (1, 261) = 2.41, p<0.05.
Within the adolescent sample, the premenarcheal
and postmenarchoal girls did not differ on any of the
factars, suggesting that initial exporience with
menstruation has little effect on attitudes, However,
the differences across age suggest that exporience
with menstruation may lessen the perception of
menstruation as debilitating. Intersstingly, although
women tend to deny the effects of menastruation
more than do moen, adelescents deny the sffects even
more so than do college women. This seoting
paradox with the adolescents, that they perceive
menstruation as more debilitating and deny the
sffects more, might be due to the messages adoles-
Gents receive about menstruation. For example,
girls are often told to “act normal” and “not let
menstruation affect you."” Mensiruation is aiso seen
as more bothersome by tho college women than by
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the othor two groups, again implying the effects of
mxperience.

Reported Menstrual Experience,
Symptom Expectations, and
Attitudes

In urder to examine the relationship between the
menstrual-related attitudes and self-reported expec-
tations or experience, Samplss 1 and 2 college
waomen were given the Moos Menstrual Distress
Questionnaire (15), Sample 1 was instructed to com-
plete the MDQ) "“as if you were in the promenstrual
phase of your menstrual cycle: Try to respond as if
you were premensirual”, and “as if you wore in the
intermemstrual phase of your menstrual eyele: Try
to respond as if you were intermonstrual.” These
two phases were dafined as *your period will begin
in a day or two (premenstrual)” and “your period
will not begin for at least 7 te 10 days (inter-
menstrual)” (7). Order of presentation was counter-
balanced across subjects; thore were no significant
order effects. One-half of Sample 2 filled out the
MDQ for what they thomselves exporience in the
premenstrual, menstrual, and intermenstrual phases;
the other half answered the MD() for what women in
general experienca in the three cycle phases. Again,
order of presentation was counterbalanced, and no
order effects were found. The eight symptom scales
described by Moos were used, and product-moment
correlations botween the attitude factors and the
MDQ factors for premenstrual! (Sample 1) and
mensirual {Samples 1 and 2) symptoms were com-
pared [(using differonce scores with the inter-
menstrual scores as a base). Differenceo scores were
used in order ta control for general symptom severity
or response biases because our interest was in cycle
phase effects. Table 3 presonts the correlations for
solf-reported symptoms (Sample 2), and simulated
symptams (Sample 1),

As can be seen in Table 3, perceiving menstrua-
tion as natural and bothersome was not rolated to
MI} symptom scales, while relationships were
found with the other three attitude factors. Women
who porceived mensirnation as debilitating reported
higher symptom scores in all three conditions (self-
report, simulation, and women in general). Across
all three conditions, correlations were significant for
Pain, Negative Affect, Concentration, Behavioral
Change, and Autonomic Reactions. Women who
perceived menstruation as predictable were likely to
report higher symptomatology on all scales excopt

Arousal and Contral than were women who did not
perceive menstruation as predictable.s

Women who denied any effects of menstruation
reported less severe symptomatology, although this
was true for both the self-roport and the women in
general conditions, but not the simulation condition,
Perhaps this is due to a sample difference rather than
a condition difference, since the simulation condi-
tion was comprised of Sample 1 subjects. Alterna-
tivaly, this difference may be due to response bias,
since the women in Sampie 1 were askod to respond
“as if” they were in a certain menstrual-related
phasa.

DISCUSSION

Our findings on attitudes toward
menstruation speak to several points.
First, as we had anticipated, attitudes
toward menstruation may be concep-
tualized as multidimensional. Although
we have identified five attitudinal
dimensions, others may also exist. For
example, attitudes about sexuality during
menstruation have been studied by Paige
(16). Second, the examination of several
dimensions questions the assumption that
menstruation is only perceived as a nega-
tive event. Menstruation has positive (e.g.,
naturalness) and negative aspects to it, a
fact that has been obscured by the use of a
bipolar evaluative dimension rather than
separate dimensions in most studies (cf.
ref. 10). Third, perceiving menstruation as
natural does not negate the bothersome
aspects; over 60% of the women per-
ceived menstruation as at least slightly
bothersome. Fourth, although menstrua-

*It is possible that the relationships between the
MDQ symptom scaies and the attitude factors of
debilitation and prediction may be influenced by the
fact that the first person singular items in the two
attitude factors are tapping a similar dimension as
the MDQ, especially when it ig filled out for women
in general.
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TABLE 3. Correlations hatween the MAQ and the MDQ for Women in General, Simulation, and Self-

Report®
Debilitation Bothersome Natural Predictable Denial
M-Il P-] M-I Pl M- P M-I P-1 M- P-1
SAMPLE 1
Simulation
prain 0.28 — — 0.30 _
water retention 0.21 — —_ 0.31 —
negative affect 0.35 — — 0.45 —
arousal — — — — —
autonomic (.24 Q.17 — 0.20 —
concentration 0.29 —_ — an —
behavior change 0.49 — — 0.40 —
control 0.21 — — — e
SAMPLE 2
Self-Report
pain 0.47 0.45 — — —_ (.58 0.45 -0.50 -0.37
negative affect (.49 0.44 — — — 0.53 (.58 -0.46 —0.42
water retention — — — — — = .41 0.38 -0.37 -0.32
arousal — — — — —_ - —_ — — —
autonomic 0.39 (.34 — — —_ = 0.40 — -0.34 —-0.38
concentration 0.48 0.34 — — — - 0.45 .37 -0,29 —
behavior change 0.50 — — — —  — 050 0.31 —-0.45 —0.29
control — _ — — —_ — — _— —
SAMPLE 2
Women in General
pain — — — — — = — 0.35 =039 —-0.25
negative affect 0.39 0.27 _— — — - (42 0.53 -0.33 -0.31
water retention —_ — — — —_ — — 0.29 — —{.25
arousal ~0.36 — — — —  — —041 -—-0.40 ~(.38 —
autonomic 0.31 - — — —_— — — —-0.30 —_
concentration 0.36 — — — — — (.34 — -0.28 —
behavior change 0.43 — — — — — 035 — —0.34 —
control 0.41 — —_ — R — — — -0.32 -0.28

2 All correfations are p < 0.01

tion is seen as debilitating by some, two-
thirds of our women do not see it as such,
And of the women who do perceive it as
debilitating, only a very few perceive it as
severely debilitating (3% of the women
had mean debilitation factor scores of 5 to
7). Fifth, few women denied any effects of
menstruation, only 12% of Sample 1 and
19% of Sample 2 (mean factor scores of
above 4). Thus, our women seem to accept
menstruation rather routinely and are not

likely to perceive it as overly disruptive,
but at the same time do not deny its effect,

Finally, these attitude dimensions re-
late to expected cycle changes somewhat
differently, with attitudes about debilita-
tion and prediction relating to pre-
menstrual and menstrual symptoms, and
naturalness and bothersome attitudes not
relating to these symptoms. Denying the
effects of menstruation was related to
lower symptomatology in Sample 2 but

Psychosomatic Medicine Vol, 42, No. 5 (September 1980) 509
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not Sample 1. Nevertheless, it seems that
the commonly used symptom scales do
not represent all attitudes and beliefs
about menstruation, and reliance on
symptom scales has probably limited our
examination of mensirual-related at-
titudes in the past.

The Menstrual Attitude Questionnaire
has several potential uses. First, it may be
utilized to tap differences among subsam-
ples within a culture and among cultures.
Paige (16) has reported that religious at-
titudes were related to menstrual
symptom reports and attitudes in Ameri-
can Catholic and Jewish but not Protestant
women and that the relationships were
different for Catholic and Jewish women.
Second, attitudes indirectly related to
menstruation, such as attitudes about sex,
one’s body, femininity, or illness may be
related and contribute to menstrual expec-
tations. For example, Paige (16) finds that
women who reported somatic and affec-
tive symptoms associated with menstrua-
tioh were more likely to report such situa-
tions not related to the menstrual cycle,
and reports of menstrual distress were
associated with attitudes regarding the
conventional female role.

Finally, the use of the MAQ or a similar
questionnaire allows for a more indi-
vidualized approach to the understanding
of menstrual-related phenomenon. Indi-
vidualized beliefs may differentially affect
women'’s responses to their own cycles,
both in terms of behaviors and self-
evaluations, and the responses of both
men and women to behaviors thought to
be menstrual-related. Although others
have explored the relationship between
general personality variables and wom-
en’s responses to their menstrual cycle,
they have found weak and inconsistent
relationships (cf. refs. 15 and 17), possibly
because the personality variables chosen

were too global or only indirectly relevant
to the menstrual experience. The use of
the MAQ would allow for the study of
responses as & function of individual vari-
ation in beliefs specific to menstruation.
Two of the dimensions measured by the
MAQ might be characterized as ieactance
against debilitating effects, or what we
have termed denial (18), and learned
helplessness, or what we have termed
debilitation (19). In one study, we
examined whether these dimensions were
related to how a woman was evaluated in
an interpersonal situation {11). College
students were asked to imagine an in-
teraction between a woman and her friend
in which the woman becomes irritable
and gives one of several possible reasons
for her negative behavior, including
menstrual distress. Subjects who per-
ceived menstruation as debilitating were
less annoyed with the woman who used
the menstrual excuse, while subjects who
denied the effects of menstruation were
more annoyed, and blamed the woman
more.

As a note of caution, these scales are
appropriate for research purposes, not for
classifying individuals. The item pool
would need to be expanded via traditional
test construction techniques to expand the
MAQ beyond a clinical research instru-
ment.

The Menstrual Attitude Qiiestionnaire,
as originally developed, was directed
toward expanding the scope of
menstrual-related attitudes studied. Al-
though not all inclusive, in that other
attitude dimensions probably exist, the
MAQ provides a preliminary attempt at
conceptualizing menstruation as mul-
tidimensional. The MAQ’s factor struc-
ture has been replicated on a separate
sample of women, the internal consis-
tency of the MAQ has been demonstrated,

510 Psychosomatic Medicine Vol. 42, No. 5 (September 1980)

THE MENSTRUAI

and it has been ¢
samples, colleg
girls.

The developn
titude Question
grants from the |
tion (SOC-7602
The authors wit
for her contrib

REFERENC

Koeske RH: T
approaches for
Synthesis of Inf
in press, 1980

Parles MB: Ps
Women: Furth
Dimensions, 1f
Ruble DN, Bro
perspective, in
D.C., Hemisph)
Parlee MB: Thf
Ruble DN, Brc’
1979 |

6. Moos R: The
7. Brooks ], Ru
rolated cha
8. RubleDN:P
9. Haft MH: Af
traditional fj
1973 ,
10. Levitt EE, I
attitudes. J §
11. Ruble DN,
Sax Roles,
12, Parlee MB;
questionn
i3, Hollingsh
1958 |
14. Harman
15. Moos RH
and Veter
16. Paige KE
Americal
Psychosom




THE MENSTRUAL ATTITUDE QUESTIONNAIRE

and it has been extended to two different
samples, college men and adolescent
girls.

The development of the Menstrual At-
titude Questionnaire was supported by
grants from the National Science Founda-
tion (SOC-7602137 and SOC-7602179).
The authors wish to thank Anne Clarke
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