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Current methods of assessment in clinical psychopharmacology have several serious disadvantages, particularly for the study of social
functioning. We aimed to review the strengths and weaknesses of current methods used in clinical psychopharmacology and to compare
them with a group of methods, developed by personality/social psychologists, termed ecological momentary assessment (EMA), which
permit the research participant to report on symptoms, affect and behaviour close in time to experience and which sample many events
or time periods. EMA has a number of advantages over more traditional methods for the assessment of patients in clinical psychophar-
macological studies. It can both complement and, in part, replace existing methods. EMA methods will permit more sensitive assess-
ments and will enable more wide-ranging and detailed measurements of mood and behaviour. These types of methods should be
adopted more widely by clinical psychopharmacology researchers.

Les méthodes actuelles d’évaluation en psychopharmacologie clinique présentent plusieurs inconvénients sérieux, en particulier pour
I'étude du fonctionnement social. Nous voulions étudier les forces et les faiblesses des méthodes actuellement utilisées en psychophar-
macologie clinique et les comparer a un ensemble de méthodes mises au point par des psychologues spécialistes de la personnalité et
des sociopsychologues, appelé évaluation écologique ponctuelle (EEP), et qui permet au participant a la recherche de signaler symp-
tdmes, affect et comportements presque au moment ou il les vit et d’échantillonner de nombreux événements ou périodes. L’EEP offre
de nombreux avantages sur les méthodes plus traditionnelles d’évaluation des patients au cours d’études en psychopharmacologie cli-
nique. Elle peut a la fois compléter des méthodes existantes et les remplacer en partie. Les méthodes d’EEP permettront d’effectuer des
évaluations plus sensibles et des mesures de plus grande envergure et plus détaillées d’humeur et de comportement. Les chercheurs

en psychopharmacologie clinique devraient adopter ces méthodes en plus grands nombres.

Introduction

The purpose of the present commentary is to consider the
limitations of the primary measurement strategies used to
study affect, mood and interpersonal behaviour in psy-
chopharmacological studies. We propose that a set of meth-
ods derived from personality/social psychology research,
and collectively referred to as ecological momentary assess-
ment (EMA), has several important advantages over cur-
rently used methods. EMA techniques provide methods by
which a research participant can report on symptoms, affect,
behaviour and cognitions close in time to experience, and

these reports are obtained many times over the course of a
study. We argue that these methods should be used more
widely in studies of treatment effectiveness. EMA methods
should improve the measurement of many of the common
outcomes of psychopharmacological studies, such as mood
and anxiety. They also permit the study of human social in-
teraction in a way that is not possible with the current
methodology. This commentary focuses primarily on the po-
tential of EMA for the measurement of social interactions.
Disturbances of social functioning are an important com-
ponent of many types of psychopathology. Different types of
psychopathology alter social interactions in different ways,
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and symptoms that impair an individual’s ability to have so-
cial interactions can impair that individual’s subjective well-
being and quality of life. Individuals with psychopathology
may misperceive the intent of others; they may behave inap-
propriately, and they may have unusual affective responses
in their interactions with others. For example, individuals
who have high scores on neuroticism, a characteristic found
in a variety of psychiatric disorders such as the personality
disorders,' have been found to exhibit high rates of both sub-
missive and quarrelsome behaviours. They also have un-
usual affective responses to behaving in a submissive and
quarrelsome manner.” Depression and anxiety are the most
common forms of psychopathology in North America. Both
conditions can have symptoms that manifest themselves dur-
ing the course of social interactions. Individuals who are de-
pressed talk less; they make more hostile comments and
fewer positive comments, and they have problems with ex-
cessive submission.’ Socially anxious individuals fear social
or performance situations; social interactions are experienced
with intense subjective distress and are frequently avoided.
These individuals have problems engaging in a smooth flow
of social interaction with others.*” Thus, when considering
measurement strategies for clinical psychopharmacology that
can elucidate the full range of symptoms and manifestations
of a disorder, it is important to consider measurement of as-
pects of interpersonal interactions as well as mood and affect.
This commentary is focused on the measurement of social in-
teraction, because the typical measurement of social interac-
tion is impoverished and the implementation of EMA meth-
ods has the potential to provide an understanding of social
interaction that has eluded present measures.

Current measurement of social behaviour

To determine what is currently being measured in clinical
psychopharmacology studies, we surveyed the 8 journals
with the highest impact factors in the psychiatry listing in the
2003 ISI Journal Citation Reports. We examined clinical psy-
chopharmacological studies published during 2004 to deter-
mine the kinds of methods used to measure mood and affect
and social behaviour. The details are presented in Table 1.
For each study involving long-term treatment with a psy-
chopharmacological agent, the following information was

recorded: whether the study involved the assessment of so-
cial behaviour, and for purposes of contrast also mood and
affect, and the kind of method (e.g., clinician rating, self-
report, report by a knowledgeable informant, laboratory test,
diary or EMA-type method) used to assess these domains.
Case studies, chart reviews, reports of secondary analyses
and reviews involving meta-analyses were not included.

The primary method reported consisted of clinicians’
judgements based on observation of the subject or informa-
tion provided by the subject to the clinician. A clinician re-
port was used more than twice as often as the next most com-
monly used method, questionnaires completed by the
research participant. A few studies included other methods:
reports by knowledgeable informants such as caregivers,
spouses, friends and teachers; tests in the laboratory includ-
ing observations by trained raters under standardized condi-
tions; and diary or EMA-type methods.

Almost twice as many studies examined mood and affect
compared with the number of studies examining social be-
haviour. Studies of mood and affect usually used instruments
that assessed multiple aspects of mood and affect. In contrast,
studies of social behaviour frequently involved only a global
assessment of social functioning, without detailed assessment
of aspects of social functioning, qualities of social interactions
in which the person was involved, characteristic behaviours
of the person in social interactions, or characteristics of the
other person or the situations that might have an impact on a
person’s symptoms. Despite the centrality of social behaviour
to descriptions of psychopathology, social behaviour is exam-
ined less frequently and in less detail in psychopharmacolog-
ical studies than mood and affect.

How effective are current methods in studying these con-
tent domains? In considering the usefulness of methods, it is
important to consider common threats to their validity.”* One
important threat to validity is a poor fit between the method
and the definition of an outcome variable. Examples of poor
fits would include the use of a measure with low test-retest
reliability to assess an outcome theoretically defined to be sta-
ble over occasions, the use of a measure consisting of items
that refer to 2 or 3 features of an outcome variable to assess a
characteristic with a large number of features, and the use of a
measure that is specific to one situation to assess an outcome
that is expected to have generality across a variety of situa-

Table 1: Methods used to measure mood/affect and social behaviour in psychopharmacological studies*

Clinician Self- Other
Content domain rating report report
Mood/affect 163 61
Social behaviour 85 19
Total no. of studies 164 64

using method

EMA = ecological momentary assessment.

Method used

Laboratory Total no.
test EMA Other of studies

2 4 1 177

3 2 1 97

5 4 1 180

*The journals surveyed were Archives of General Psychiatry, American Journal of Psychiatry, Biological Psychiatry, Molecular
Psychiatry, Neuropsychopharmacology, Journal of Clinical Psychiatry, Journal of Clinical Psychopharmacology and British Journal
of Psychiatry. A total of 207 studies were identified that manipulated a psychopharmacological agent. Of these studies, 27 did not
measure mood/affect or social behaviour. The 180 studies that did examine these content domains often examined more than one

content domain and used more than one method.
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tions. For example, a patient who has moods that tend to fluc-
tuate might focus on recent mood in response to a clinician’s
inquiry, “How have you been feeling,” and not give an accu-
rate estimate of mood over the period for which the query
was intended to solicit information. Inquiring about a sub-
ject’s overall social adaptation may not elicit information
about the person’s range of social adaptation at work, at
home, with friends and in necessary real-life encounters such
as with doctors and administrative clerks. Additional threats
to validity can stem from the respondent and from the person
collecting the information. There can be threats stemming
from the respondent if the person is reactive to the measure-
ment procedure or the respondent is unable to complete the
data-gathering procedure correctly. There may be threats
stemming from the data gatherer, if the data gatherer is un-
able to complete the data collection procedure accurately or if
there are experimenter biases, interviewer effects and changes
in the research procedure over time. For example, a subject
may not be able to correctly complete a questionnaire; a fam-
ily member may not be able to report behaviour in situations
the family member has not observed; or an interviewer may
begin an interview with expectations that preclude the solici-
tation of relevant information to inform rating judgements.
We will consider these threats to the validity of clinician re-
ports, self-reports, laboratory tests and EMA measures specifi-
cally focusing on the assessment of social interaction.

Clinician reports

As found in our survey of research reports in journals, re-
ports by clinicians are the most commonly used method in
clinical psychopharmacology to study social behaviour and
affect. With this method, measures are obtained by collecting
information from a clinician who has had some amount of
personal contact with the individual.

A variety of formats have been used to quantify informa-
tion from clinicians. Clinicians are frequently asked to pro-
vide a global rating of improvement or extremity of psy-
chopathology using instruments such as a Clinical Global
Impressions (CGI) Scale. This method may not be sensitive to
the variety of features of a disorder and, hence, may not pro-
vide a good match between the measure and the outcome
variable. Indeed, the CGI may rely on a varying synthesis of
many different aspects of the functioning of the patient. To
provide a better match between measure and outcome vari-
able, clinicians are also generally asked to provide more spe-
cific information using detailed rating forms such as the
Hamilton Rating Scale for Depression (HAM-D).’

Errors stemming from the clinician are potentially a serious
threat to the validity of this method. The accuracy of the clini-
cian’s information will be affected by the familiarity of the clin-
ician with the individual. Often there is little contact between
the research participant and the clinician; the clinician has not
had the opportunity to observe the range of relevant behav-
iours and moods or to observe the individual in the range of
situations that might be relevant. In clinical trials of outpa-
tients, the assessment visit will sometimes be the only contact
between patient and rater. The clinician is therefore dependent

on information provided by the research participant. The limi-
tations of clinicians” assessments are most clearly illustrated by
Rosenhan’s famous (infamous?) study in which clinicians were
unable to detect pseudopatients admitted to a psychiatric
ward even though the other patients, with whom they spent
much more time, were able to detect their “sanity.”

An additional problem with clinicians’ ratings is that there
often is no standardized procedure to elicit information from
the subject, so that judgements are based on different kinds
of information across participants. Furthermore, whereas
multicentre trials sponsored by drug companies usually in-
clude assessments of interrater reliability, sometimes little ef-
fort is made to establish reliability across clinicians in other
studies. When interrater reliability is established, the most
common method is to have different raters view the same
taped interview. This practice may examine the extent of con-
sistency in clinicians” perceptions of different people, but it
does not examine the consistency with which information is
elicited from research participants by different clinicians. In
many clinician-rating studies, the extent of agreement among
clinicians in the use of measures is not explicitly examined.

There is an additional potential problem in using clinician
reports. Most individuals, including clinicians, generally
have assumptions about the covariation among different
items referring to a characteristic.” An implication of these
implicit beliefs can be that if the clinician rates change on one
item, the clinician may also rate change on other items even if
the clinician does not have direct information that the other
items have changed. For example, teachers are often used as
experts in the evaluation of children’s problem behaviours.
Schachar et al” found that defiant behaviour exerts a halo ef-
fect on teachers” evaluations of hyperactivity and inattentive-
ness such that defiance toward a teacher increases the likeli-
hood that a child will be rated as hyperactive or inattentive,
regardless of the level of activity or attentiveness in observed
behaviour. Similarly, other expert raters may overemphasize
a single symptom in a decision about degree of psycho-
pathology.

The strength of a report by the clinician is that the clinician
can combine information elicited from the subject with direct
observations of the subject. Unfortunately, the accuracy with
which clinicians can combine information has often been
found to be far less than would be expected or desired.”

Self-report questionnaires

Self-reports are measures derived from the introspection of
individuals collected in the form of global ratings or re-
sponses to items on questionnaires. Although this method
depends on the motivation and ability of the person to an-
swer questions accurately, it can provide an excellent fit with
the characteristic of interest. Items can be constructed to as-
sess the full range of behaviours, feelings, sensations and ac-
tivities reflecting the characteristic under study. When neces-
sary, questions can request information about multiple
pertinent situations such as situations involving work, family
and other personal relationships (e.g., the Social Adjustment
Scale Self-Report™).

J Psychiatry Neurosci 2006;31(1) 15



Moskowitz and Young

Systematic influences stemming from the respondent are
potentially major threats to the validity of self-report ques-
tionnaires and interviews. Many modern questionnaires are
constructed with an awareness of the influence of response
sets and response biases such as the tendency to acquiesce or
the general tendency to respond in a socially desirable way.
However, not all response biases can be easily controlled.
People reconstruct their recalled memories.” Individuals who
are highly neurotic, as is the case for many forms of psy-
chopathology, have a greater tendency to recall symptoms.'*"
The tendency to recall events as more negative than they
were experienced at the time is likely to make self-report
questionnaires less sensitive to change. For example, to be
found to be effective in reducing negative mood and to be in
fact reducing negative mood, a psychopharmacological agent
would not only have to change the experience of mood on
specific occasions but would also have to change the memory
of mood upon retrospection.

There are daily and weekly effects on reports of mood and
social behaviour.”** Assessments obtained only on particular
days or at particular times may be influenced by the timing
of the assessment. For example, a depressed patient who
shows marked diurnal variation of mood would tend to re-
port differently on overall mood depending on the time of
day the questionnaire was completed.

Laboratory tests

With this method, individuals” responses to situations con-
structed for a laboratory setting are recorded either by
trained observers, as in coding of behaviour, or by the indi-
vidual, as in the reporting of mood. As typically imple-
mented, laboratory measures are based on responses to 1 or
possibly 2 brief situations. It is common for researchers to
take steps to minimize error stemming from the investigator.
For example, situations are standardized, and observers can
be trained to a high level of reliability. Reactivity from the re-
spondent is sometimes an issue, but proper counterbalancing
of respondents’ medication conditions minimizes the influ-
ence of changes in reactivity over time on tests comparing 2
psychopharmacological conditions.

In laboratory tests, errors stemming from the match be-
tween the method and the definition of the characteristic can
be a severe threat to validity. If there is the expectation that
the characteristic is limited in its display to certain kinds of
situations, then there can potentially be a good fit between
the measures and the characteristic by careful selection of the
situation or situations. However, laboratory situations are of-
ten artificial in the sense that the stimuli are unlike any sets of
stimuli that would ordinarily be encountered in everyday life
(i.e., limited generalizability). Moreover, the kinds of re-
sponses permissible may not be like the responses of ordi-
nary life or may not adequately reflect the full range of re-
sponses to everyday or more extreme events. Each laboratory
situation is limited in the range of behaviour likely to be
evoked. For example, when studying cooperativeness, a re-
searcher might be able to create a task that would permit 1 or
2 signs of cooperativeness, such as sharing materials, taking

turns, preparing joint plans or maximizing the group’s rather
than the individual’s gains, but it is unlikely that 1 situation
could be created that would permit an individual to reason-
ably engage in all these behaviours. So the use of a laboratory
situation permits the assessment of a few judiciously selected
behaviours to reflect a characteristic, but the behaviours ob-
served are not likely to match the range of behaviours sub-
sumed by the characteristic.

A commonly used laboratory task of impulsivity is the
Go/No Go task, in which subjects have to respond to some
stimuli by pressing a button and withhold their response to
other stimuli. The measure of impulsivity is the number of
commission errors, that is, pressing the button when the sub-
ject should not. Increased commission errors are found in pa-
tients with disorders associated with lack of impulse con-
trol.”* However, agreement between the Go/No Go task
and other behavioural and paper and pencil tests of impul-
sivity across subjects is weak.* Thus, the relation between a
laboratory test such as the Go/No Go task and real-life situa-
tions in which impulsive behaviour has an adverse impact on
an individual, such as a sudden expression of anger toward
another person, is not clear.

Furthermore, the temporal reliability (reliability over occa-
sions) of laboratory measures is a concern.®* If the measure
is not reliable over occasions, then the measure is associated
with considerable error variance that will reduce the sensitiv-
ity of the measure to change that might be induced by a psy-
chopharmacological agent.

An alternative: from daily sampling to EMA

As previously noted, methods based on self-reports have
many advantages in being able to measure a range of moods
and affects and a range of interpersonal behaviours in a vari-
ety of situations. The major disadvantage is that recalled in-
formation is influenced by reconstructive processes that re-
duce its accuracy. Many contemporary methodologists argue
that collecting self-reported information closer in time to its
occurrence will reduce the reliance on memory and conse-
quently improve accuracy. Several approaches have been
taken to collecting measures close in time to experience that
are examples of EMA 7>

One approach has been the collection of information at
specified time intervals, such as once-a-day diaries. These
measures are typically completed at the end of the day and
ask individuals to look back on the events of the day in re-
porting about variables such as mood, stress and stressors,
and relations with others. To reduce the reliance on memory
even further, other methods require the reporting of informa-
tion several times a day. One approach to reducing the time
between an experience and the report of the experience is sig-
nal-contingent recording, in which reports are requested in re-
sponse to a signal that occurs a fixed number of times per day
on a random schedule. A second approach is event-contingent
recording, in which reports are requested in response to
specifically identified events, such as interpersonal interac-
tions. A strength of signal-contingent recording is that all par-
ticipants are given the same number of signals and hence
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report upon (with the exception of missing data) the same
number of events. A weakness of signal-contingent recording
is that events important to the researcher may be missed. For
example, if someone is socially anxious and has only a few so-
cial interactions in a day, all these events may be missed if sig-
nals do not co-occur with the times of the social interactions.
Important events can be defined to instigate their recording.

This kind of methodology has been used with samples from
many populations, including healthy working adults, patients
with chronic pain, depressed individuals and persons vulnera-
ble to psychosis.** Variations of this methodology have been
found to be suitable for use with individuals from a broad age
range, including children, adolescents and the elderly.**
There have been many demonstrations of the reliability and
validity of measures based on EMA methodologies. Research
findings have supported the reliability of measures aggregated
across occasions (temporal stability) and the reliability across
items within a measure (internal consistency) for measures of
positive and negative valence of affect and measures of spe-
cific kinds of affect such as joy, fear and sadness.** Reports of
pain using this kind of method have been found to correlate
with assessments of pain sensitivity in the laboratory." The
data are sensitive to change in drugs or medication.**

Several approaches have been taken to the use of these
data. The data can be aggregated to produce a single score
for each condition, psychopharmacological agent or placebo.
Most importantly, though, there are multiple data points. Ag-
gregation of multiple data points decreases the error variance
in the measure (see Epstein* and Moskowitz and Schwarz®).
Reduction of error will mean that the measures are much
more sensitive to systematic change such as could be pro-
duced by a drug. Aggregation can be done explicitly as in
taking the means across observations, or the multiple data
points can be considered as a set as in the case of multilevel
and random coefficient modelling.*~

The fact that there are multiple data points collected across
time can be further exploited. With numerous time points, it
is possible to look at the range of scores for an individual on
a variable, for example, to provide a measurement of mood
lability or behavioural variability.®* This could be done as a
general phenomenon, or in response to specific events, for ex-
ample, the range of moods in patients with bulimia and tem-
poral change after binges. The slope of change across the
data-collection period can be calculated to see if the pattern
of change is different for one kind of behaviour or affect than
for others. Depending on the length of the time period sam-
pled, this might further permit the examination of the order-
ing of change, for example, whether change in affect precedes
or is subsequent to change in behaviour.

This method lends itself to the examination of other
questions concerning time-dependent sequences related to
the use of psychopharmacological agents, for example,
whether affect, behaviour and environmental events such
as daily stressors mediate the need for greater or lesser
medication or drug use (e.g., Armeli et al*). Moreover, the
relations of variables within subjects can be assessed, and
this relation may be affected by the pharmacological agent.
For example, in depressed patients, the temporal relation

between improvements in mood and improvements in dif-
ferent aspects of social interaction (e.g., duration and de-
gree of agreeableness) could be examined. It is known that
the relation between affect and interpersonal behaviour is
much weaker for individuals with high scores on neuroti-
cism than for individuals with low scores.” The relation be-
tween behaviour and affect may also be less strong for in-
dividuals with some forms of psychopathology than for
healthy individuals, and this relation may become stronger
with proper treatment.

Is it feasible and practical to use EMA in
patients with psychiatric disorders?

EMA procedures are more demanding of research participants
than more global types of assessment. Their application in psy-
chopharmacological studies will depend on the willingness
and ability of patients to carry out successfully all the proce-
dures that these methods require. Evidence to date suggests
that most patients should have no problems doing this. Al-
though the number of psychopharmacological studies in
which EMA has been used is very limited, EMA methods have
been successfully carried out in patients with a variety of dif-
ferent types of psychopathology. For example, impulsivity
does not seem to prevent the use of EMA methods, because
they have been applied successfully to patients with borderline
personality disorder, bulimia, attention-deficit hyperactivity
disorder (ADHD) and violent patients. Patients with border-
line personality disorder successfully filled in 50 measures
over 10 days.” In the ADHD study, the participants logged
their behaviours, moods and social contexts twice each hour
across two 4-day recording intervals.® This was done by pa-
tients with mild, moderate and severe disturbances. Patients
with bulimia recorded their perceptions of social interactions,
concurrent self-perceptions and moods, and eating behaviours
after each social interaction for up to 22 days.* A review of the
use of EMA methods in eating disorders concluded that pa-
tients are willing and able to engage in EMA studies, and the
method makes it possible to collect data that could not be ob-
tained with other study designs.” Finally, 25 violent psychi-
atric patients successfully responded to 50 signals over 7 days
by answering a questionnaire with 20 mood state items.*

Depressed patients have decreased concentration, memory
and motivation, but this does not prevent them from using
EMA methods. For example, patients with major depressive
disorder reported on their mood and events in their lives 10
times per day for 6 consecutive days.” Depressed adolescents
and children were also able to use EMA methods.” In 2 stud-
ies, EMA methods were used in trials of antidepressant
drugs. In the first, 21 patients were randomly allocated to re-
ceive treatment for 6 weeks with fluvoxamine or amitripty-
line. For 12 days, the patients reported on their thoughts, cur-
rent activity, physical and social context, and mood in
response to 10 daily random signals. In the second, 63 pa-
tients were treated with imipramine or placebo for 6 weeks.
The patients responded to 10 random signals per day for a to-
tal of 15 days during treatment by rating their mood, enjoy-
ment of current activity and physical complaints.”
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A diagnosis of schizophrenia also does not rule out the use of
EMA methods. In one study, 42 patients with schizophrenia re-
sponded 10 times per day over 6 days by noting their subjective
stress of daily life events and disturbances in daily life, as well
as their emotional reactivity, as indicated by changes in both
negative and positive affect.* In another study, 57 patients also
reported 10 times per day over 6 days, giving information
about their ongoing hallucinations as well as about their
thoughts, mood, current activity and social circumstances.”

The studies described previously suggest that EMA meth-
ods have wide applicability. Of course, there will be individ-
uals with psychopathology who are unable to comply with
EMA procedures. However, there are also limitations to who
can participate in interviews and questionnaires and who can
respond with accuracy to these data-collection procedures. If
someone is having problems with memory, then retrospec-
tion across a 1-week or 1-month or several-month period as is
used in some interviews that are the basis of clinician reports
will be less accurate than retrospection across the brief peri-
ods used in EMA procedures.

A sample measure of EMA

A method developed by Moskowitz* can be used as a case in
point for demonstrating the possibilities of EMA for develop-
ing reliable and valid measures of behaviour that are sensitive
to change. Moskowitz constructed a set of items to correspond
with the interpersonal circumplex model of interpersonal
behaviour. These items measured 4 dimensions of interper-
sonal behaviour, namely, dominance, submissiveness, agree-
ableness and quarrelsomeness, which can be conceptualized
as corresponding to 2 independent axes of social behaviour,
one referring to status seeking and the other to agonism-—
affiliation. The specific behaviours selected to represent each
dimension were anticipated to occur during daily life, so ex-
treme forms of behaviours such as physical aggression were
omitted. The items have been used in an event-contingent
recording procedure in which study participants are asked to
complete record forms, including a sampling of the behav-
iours after each significant social interaction, each day for sev-
eral weeks. Given these instructions, participants typically
complete 67 record forms throughout each day of a study.

In a series of studies using the method, Moskowitz and as-
sociates*®**' have demonstrated that there is a very low
dropout rate from these studies. Inter-item reliability for the
items on each measure is high. The measures have also been
found to be stable across occasions of measurement.”” This
temporal stability is dependent on the number of occasions of
measurement. Temporal stability increases up to 12 days or
about 80 occasions of measurement, at which point temporal
stability asymptotes and does not increase further. There have
also been demonstrations that the measures of the behavioural
dimensions correlate as theoretically predicted with each other
and with one-occasion self-report questionnaire measures of
these dimensions.?*# When focusing on specific events, there
is convergence between self-reports of the behaviours and re-
ports by individuals interacting with the subject.”

The measures are sensitive to change. The measures reflect

predicted differences in response to change in situational
variables, such as hierarchical status (e.g., whether the person
is in the role of boss, coworker or supervisee).* Most impor-
tantly the measures have been found to be sensitive to the ad-
ministration of a psychopharmacological agent, tryptophan,
as compared with placebo.”

Practical aspects of EMA

EMA methodology originated with paper and pencil meth-
ods, either with a diary, which is returned to the investigator
after a period that may last a week or more, or with single-
page questionnaires that are mailed in daily and the post-
mark verified. This method has also been used with hand-
held computer devices such as personal digital assistants
(PDAs) that are most easily used by young, technology-savvy
adults for relatively short data-gathering periods. With im-
provements in electronics, including permanent memory, in-
creased battery life and improved visibility of screens, the
technique is moving to PDAs that will be usable by a broader
variety of populations. The advantages of PDAs are that
time-contingent methodologies can use a signal programmed
into the PDA; the exact time that data are entered in the PDA
can be recorded by the program, which may help prevent
subjects from entering data through retrospective recall; and
the data can be downloaded directly. When PDA technology
does not match data-collection requirements or when the re-
search question calls for only infrequent recording, such as
once a day, paper and pencil diaries with postmarks as verifi-
cation should continue to be adequate.

Although it is possible to adopt measures, such as mean
scores and variability scores,” that can be analyzed using fa-
miliar statistical measures, the statistical analysis of EMA
methods can be complex. Fully exploiting the potential of the
repeated measures obtained in this measurement strategy re-
quires sophisticated data analytic strategies.”**

Limitations of EMA

As with all methods, EMA has its disadvantages. It is more
time consuming for the research subject than meeting with a
clinician at intervals. Another disadvantage of EMA, as with
all self-report measures, is that there is no independent check
on the veracity of the data, because all data are collected in
the absence of the experimenter. One possible way around
this is to seek confirmation from others with whom the sub-
ject has frequent contact to give reports that can be used to
verify at least a subset of the data (see Tse and Bond®).

Conclusions

In summary, measures that can be classified under the rubric
of EMA methodology have been shown to be reliable and
valid, can show excellent matching between the measure and
the theoretical definition of the outcome, reduce reliance on
retrospective memory and reduce the need to rely on the in-
tegrative judgements of either the clinician or the respondent.
Because measures based on this class of methodology collect
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many data points, they are likely to contain less random error
variance than other common methods and, hence, may be
more sensitive to change. The collection of multiple data
points also permits new questions about changes that may
occur as a consequence of a psychopharmacological agent,
such as the shape of change, the ordering of change among
variables and changing relations among outcome variables.

Measures based on EMA techniques have the potential for
assessing a wide variety of outcome variables. Interpersonal
behaviour is studied less often than mood and affect. Even
when included in a study, the measurement of social behav-
iour tends to be diffuse and unspecific. EMA such as the
event-contingent method described here has the capacity to
define social behaviour variables with both great precision
and with the necessary breadth to cover several dimensions
of social behaviour in a single study. Measurements of mood
can be included along with measures of social interaction to
assess both kinds of outcomes and the interplay of mood and
social behaviour.

So far, clinical psychopharmacology researchers (or indeed
psychotherapy researchers) have not adopted EMA method-
ologies to any appreciable extent. However, the advantages
of doing so are clear. Measures will be more refined and,
therefore, more sensitive to changes. Possibly fewer patients
will be required to detect differences, making studies easier
and cheaper to perform. In addition, because EMA methods
facilitate the study of detailed aspects of behaviour, questions
that are clinically significant but difficult to answer with cur-
rent methodologies should be easier to examine. For exam-
ple, it has been claimed that a selective noradrenaline reup-
take inhibitor is more effective than a selective serotonin
reuptake inhibitor in improving social adaptation, in spite of
equivalent clinical efficacy.® This is the type of important
clinical issue for which EMA methodology is ideal.

The importance of interdisciplinary research is a dogma
that is often put forward without any indication of what disci-
plines should be interacting and how. The marriage of EMA,
pioneered by personality/social psychology researchers, with
clinical psychopharmacology is an example of a specific inter-
disciplinary collaboration that holds great promise.
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