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Abstract

Computerized ambulatory monitoring overcomes a number of methodologi-
cal and conceptual challenges to studying mental disorders, however concerns
persist regarding the feasibility of this approach with severe psychiatric samples
and the potential of intensive monitoring to influence data quality. This multi-
site investigation evaluates these issues in four independent samples. Patients
with schizophrenia (1 = 56), substance dependence (n = 85), anxiety disorders
(n =45), and a non-clinical sample (n = 280) were contacted to participate in
investigations using computerized ambulatory monitoring. Micro-computers
were used to administer electronic interviews several times per day for a one-
week period. Ninety-five percent of contacted individuals agreed to participate
in the study, and minimum compliance was achieved by 96% of these partici-
pants. Seventy-eight percent of all programmed assessments were completed
overall, and only 1% of micro-computers were not returned to investigators.
There was no evidence that missing data or response time increased over the
duration of the study, suggesting that fatigue effects were negligible. The
majority of variables investigated did not change in frequency as a function of
study duration, however some evidence was found that socially sensitive
behaviors changed in a manner consistent with reactivity. Copyright © 2009
John Wiley & Sons, Ltd.
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Introduction

Ambulatory monitoring techniques such as the Experi-
ence Sampling Method (ESM) or Ecological Momentary
Assessment (EMA) have been increasingly applied over
the last decade to study of a range of psychiatric disorders,
including mood disorders (Myin-Germeys et al., 2003;
Peeters et al., 2006), psychosis (Delespaul et al., 2002;
deVries and Delespaul, 1989; Granholm et al., 2007;
Kimhy et al., 2006; Myin-Germeys et al., 2001, 2003),
personality disorders (Ebner-Priember et al., 2006;
Farmer et al., 2004; Loewenstein et al., 1987; Stein, 1996),
eating disorders (Hilbert and Tuschen-Caffier, 2007;
Smyth et al., 2007; Stein and Corte, 2003), social anxiety
(Brown et al., 2007; Kashdan and Steger, 2006; Lee et al.,
2006) and substance use (Cooney et al., 2007; Freedman
et al., 2006; Hopper et al., 2006; Krahn et al., 2005;
Lukasiewicz et al., 2005; Swendsen et al., 2000). A prin-
cipal advantage of this approach is that it allows research-
ers to assess symptom expression in a manner that is often
inaccessible to standard hospital or laboratory protocols,
and to model complex within-person processes over time.
Repeated within-day assessments also reduce retrospec-
tive recall bias (Bolger et al., 2003; Hormuth, 1986; Hurl-
burt, 1997; Scollon et al., 2003) and provide ecologically
valid data for better understanding the process and
management of psychiatric disorders.

Despite growing enthusiasm for ambulatory monitor-
ing, issues continue to be raised regarding the feasibility
of this approach. Compliance with repeated daily assess-
ments is by far the most frequently raised concern, and
research suggests that the self-reported response times
recorded in paper-based protocols are often inaccurate
(Broderick et al., 2003; Stone et al., 2003a). Due in part
to these issues, a new generation of electronic monitoring
methods using micro-computers or cellular telephones
have become state-of-the-art in ambulatory monitoring
investigations, with response rates that are generally
comparable across clinical and healthy controls groups
(Ebner-Priember et al, 2006; Kimhy et al., 2006).
However, when considering all published investigations
using computerized or electronic methods, few have pro-
vided information necessary for estimating full compli-
ance rates, including the number of patients who refuse
participation once informed of the ambulatory monitor-
ing procedures, or the percentage of patients who agree
to participate but are non-compliant with the study
protocol. This information is particularly rare for severe
psychiatric disorders, such as schizophrenia and drug
dependence, where the use of ambulatory monitoring has
been hindered due to doubts regarding the capacity of
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patients to fully participate or to concerns that the
monitoring devices may be lost or sold.

An additional concern is that intensive monitoring by
repeated electronic interviews may change the frequency
or nature of variables under study. Repeated within-day
assessments over periods spanning days to weeks may
increase awareness of behaviors or psychological states for
which patients may otherwise have been inattentive. Such
insight may lead to clinical change depending on the per-
ceived benefits or consequences of behaviors, or encour-
age response biases as a function of the social desirability
of particular responses. For example, heavy drinkers have
been found to report less alcohol consumption as ambu-
latory monitoring studies progress (Collins et al., 1998;
Magneberg, 1998), and subjective reports by participants
in several investigations also suggest that additional vari-
ables may be sensitive to intensive repeated assessment
(Aaron et al., 2004; Freedman et al., 2006; Litt et al.,
1998). Evidence for such ‘reactive effects’ (Nelson, 1977)
raises the possibility that ambulatory monitoring may
induce clinical change or that it may, under certain condi-
tions, constitute a therapeutic intervention in itself. While
recent investigations of persons with schizophrenia or
substance dependence report satisfactory overall compli-
ance with ambulatory methods (Freedman et al., 2006;
Granholm et al., 2007), investigations of objective or elec-
tronically-verified reactive effects have been conducted
almost exclusively in samples with alcohol dependence or
chronic pain (Aaron et al., 2004; Hufford et al., 2002;
Stein and Corte, 2003; Stone et al., 2003b).

In light of the increasing application of ambulatory
monitoring in psychiatry, a direct comparison of compli-
ance and reactive effects associated with this methodol-
ogy is needed across a range of mental disorders. The
present investigation examines these issues through a
multi-site collaborative study of three psychiatric samples
(patients with schizophrenia, substance dependence,
anxiety disorders), and a non-clinical comparison group.
The specific objectives are to: (1) establish initial study
acceptance rates as well as estimate participant compli-
ance with the ambulatory monitoring procedures;
(2) examine whether compliance rates vary as a function
of time in the study; (3) assess the influence of time in
the study on the frequency, intensity, and associations
among specific daily life variables.

Method
Samples

Outpatients treated for schizophrenia or schizoaffective
disorder (n=56), substance dependence (1 = 85), anxiety
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disorders (n = 45) and a non-clinical sample (n = 280)
were contacted to participate in four independent inves-
tigations using computerized ambulatory monitoring. All
samples were composed of adults who provided informed
written consent for participation. Exclusion criteria
included current substance use disorder for the anxiety
and schizophrenia samples, psychotic disorder for the
substance dependence and anxiety samples, and bipolar
disorder for the anxiety sample.

Patients with schizophrenia (n = 44) or schizoaffective
disorder (1 = 12) were enrolled through a larger psycho-
social treatment outcome study at the University of
California, San Diego, USA and VA San Diego Health
Care System. Substance dependent participants were
women recruited directly from public substance abuse
treatment centers in Montreal, Canada. Approximately
half (55.4%) of these individuals were dependent on at
least two substances, with the most frequent substances
at the origin of dependence beingalcohol (56.6%), cocaine
(51.8%), or heroin (25.3%). Patients with anxiety disor-
ders were recruited through treatment clinics for panic
disorder and agoraphobia in Dresden, Germany (n = 23)
or for social phobia in Bordeaux, France (n = 22). The
non-clinical sample was recruited from French universi-
ties using a two-phase selection strategy to increase gen-
eralizability to the overall population of young adults (for
a description of sampling procedures, see Husky et al.,
2007). Of individuals in the non-clinical sample partici-
pating in ambulatory monitoring, a normal control group
(n = 82) was further screened for an absence of any
lifetime mental disorder.

Procedures

All sites administered a structured diagnostic interview
soliciting the Diagnostic and Statistical Manual of Mental
Disorder-Fourth Edition (DSM-IV) criteria as well as a
seven-day period of ambulatory monitoring concerning
diverse daily life behaviors and experiences. Prior to
beginning the ambulatory monitoring phase, participants
were trained in how to use the micro-computer and com-
pleted practice assessments with the investigator. Partici-
pants were then given either a Palm Zire 31 or Psion
‘Revo’ personal digital assistant (PDA) and instructed to
carry it with them for seven days and to respond to an
electronic interview following each alarm signal emitted
by the micro-computer. The PDAs were programmed
using either a modified version of the Purdue Momentary
Assessment Tool (Weiss et al., 2004) or the Bordeaux
Experience Sampling Program 1.0 (Grondin et al., 2002).
Electronic assessments were then administered four times
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per day for the schizophrenia sample, and five times
per day for samples with substance dependence, anxiety
disorders, or no psychopathology. All assessments were
programmed at fixed intervals (randomized across par-
ticipants) and occurred once every three hours on average
between 9:00 a.m. and 9:00 p.m. for the schizophrenia
sample, and between 8:00 a.m. and 11:00 p.m. for all
other samples. All entries were time-stamped, providing
objective data on the timeliness of participants’ responses.
The start day for the study was counterbalanced across
the different workdays of the week in each sample. All
participants were contacted by telephone approximately
halfway through the assessment period to monitor and
encourage compliance. In the final phase of the study, the
micro-computer was returned and its databases uploaded.
Financial compensation ($35 to $100) was provided to the
schizophrenia, dependence
samples.

substance and normal

Clinical measures
Diagnostic status

Diagnoses for the schizophrenia sample were established
through the Structured Clinical Interview (SCID) (First
et al., 1995; First and Gibbon, 2003) for DSM-IV. The
Mini International Neuropsychiatric Interview Version
4.4 for DSM-IV (MINI) (Wittchen, 1994) was used to
establish the diagnostic status for all participants in
the Canadian and French sites (Lecrubier et al., 1997;
Wittchen, 1994). The German participants were assessed
using a computer-assisted version of the Munich Com-
posite International Diagnostic Interview (M-CIDI/DIA-
X) (Zanarini and Frankenburg, 2001). Validity and
reliability of all the interviews have been established pre-
viously (Hoyer et al.,2006; Lecrubier et al., 1997; Wittchen,
1994; Wittchen et al., 1998; Zanarini and Frankenburg,
2001).

Compliance and ambulatory measures
Minimum compliance and response rates

In order to minimize the extent to which data were influ-
enced by retrospective recall biases, assessments were
considered valid only if completed within 15 minutes of
the signal. Valid data collected for each individual was
first classified according to whether it corresponded to
minimum compliance criteria, defined as the provision
of more than one full day of valid assessments (five valid
assessments for the schizophrenia sample and six valid
assessments for all other samples). This criterion
was established to identify individuals who provided
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minimally sufficient data for examining both within-day
and between-day variation, as well as to reduce response
rate estimations that may be positively biased if based
only on moderate to good compliers. Response rates
among individuals meeting minimum compliance were
then calculated based on the total number of valid obser-
vations generated by the individual divided by the total
number of programmed observations.

Behaviors, environments, and social contexts

Participants at all sites were asked to describe their current
behavior, physical environment, and social company (if
any) at the moment of the signal. The response options
provided to participants were those established through
previous ambulatory monitoring investigations (Husky
et al., 2007, Swendsen, 1998; Verdoux et al., 2003). In
order to construct identical variables, specific categories
of behavior, environment or social context (e.g. being
with friends, being with family) were collapsed into the
broadest category used at any one site (e.g. being with
friends or family). This classification rendered five broad
categories each for location, behavior, and social contact.
For the purpose of the present investigation, two repre-
sentative variables were selected from each category based
on a sufficient frequency of occurrence across all samples.
These variables included being ‘Alone’ or ‘With friends or
family’ (for social categories), being ‘At home’ or ‘Outside’
(for environmental categories), and being ‘Inactive’ or
‘Shopping and household chores’ (for activity categories).
In addition to these general categories, ‘Alcohol use” and
‘Self care’ (which included personal hygiene care) were
selected given their increased potential to be influenced
by social desirability effects.

Depressed mood

Depressed mood states were assessed in all samples using
a multi-point Likert scale that asked participants to eval-
uate their mood at the moment each signal occurred,
ranging from ‘notatall depressed’to ‘extremely depressed’.
As the numerical range used for this scale varied by site,
this variable was standardized across samples.

Overview of analyses

Data were analyzed using Hierarchical Linear and Non-
linear Modeling 6.03 (HLM 6.03; Raudenbush et al.,
2005) to accommodate the multi-level structure of the
data, with day of the study entered as the primary predic-
tor variable. Fatigue effects were assessed by examining
whether missing data or assessment duration varied by
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day of the study, and reactive effects were assessed by
examining whether the frequency or intensity of behav-
iors, activities, and psychological states varied as a func-
tion of day in the study. The effects of day of the study on
associations among the daily life variables were assessed
for all social, environmental, or behavioral variables that
were significantly correlated with depressed mood. To
examine such change, dependent variables were regressed
on depressed mood as well as on the interaction between
day of study and depressed mood. Bonferroni corrections
were applied to adjust alpha levels for the number of
multiple comparisons within each variable category. All
dichotomous variables were estimated using a Bernoulli
distribution in HLM. In order to aide comparisons,
unstandardized regression coefficients (y) are presented
for both dichotomous and continuous variables.

Results
Study acceptance and compliance

Study acceptance, completion, and compliance rates are
presented in Table 1. In general, participation rates were
high for all samples and across all research phases. After
ambulatory monitoring procedures were described to
participants, initial study acceptance rates were 95% for
the total sample, and ranged from 89% to 100% across
the individual samples. The minimum compliance rate
was also high (96%), and ranged from 87% for the schizo-
phrenia sample to 100% for the sample with no lifetime
mental disorder. Overall, participants responded to 78%
[standard deviation (SD) = 18%] of all assessments within
15 minutes of being signaled by the PDA. The non-
clinical sample had the highest response rate (83% of all
programmed assessments, SD = 16%), followed by par-
ticipants with substance dependence [mean (M) = 80%,
SD = 18%], anxiety disorders (M = 73%, SD = 18%) and
schizophrenia (M = 69%, SD = 22%). On average, only
1% of PDAs (range 0% to 2%) were lost or stolen during
the ambulatory data collection phase.

Effects associated with duration of
ambulatory monitoring

Fatigue effects and reactivity were examined for all par-
ticipants who met the minimum compliance criteria
described earlier (see Table 2 for a description of these
final participating samples). Contrary to the notion that
ambulatory monitoring induces salient fatigue effects,
day of the study was not significantly related to missing
data in any of the samples (Table 3). To examine the pos-
sibility that fatigue effects may be more likely to be found
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Table 1 Study acceptance rates among contacted individuals and compliance rates among participants in ambulatory

monitoring
Substance
Schizophrenia dependence Anxiety disorder ~ Non-clinical Total

Variable n=56 n=85 n=45 n=280 n =466
Study acceptance* 96% 98% 89% 93% 95%
Minimum 87% 96% 98% 100% 96%

compliance
Material loss 2% 0% 0% 2% 1%
Average response  Mean 69% (22%) Mean 80% (18%) Mean 73% (18%) Mean 83% (16%) Mean 78% (18%)

rate®
Assessment 3.4 (2.2) 2.9 (2.5) 4.2 (2.5) 2.9 (2.2) 3.2 (24)

duration (in

minutes)

#Study acceptance rates are based on all contacted individuals; all other statistics are based on participants in ambula-
tory monitoring. For the non-clinical group, all statistics other than study acceptance are based on the normal control

group (n = 82).

®Standard deviations given in parentheses. Rate is calculated among patients having minimum compliance.

Table 2 Socio-demographic characteristics of the final samples demonstrating minimum compliance with ambulatory

monitoring
Substance
Schizophrenia dependence Anxiety disorder  No disorder Total
Variable n=47 n=280 n=239 n=_82 n=248

Age (in years)® Mean 44.1 (10.5)

Sex (percentage female) 37% 100%
Married or cohabiting 7.4% 46.3%
Employed 0% 40.0%

Mean 35.1 (9.6)

Mean 29.1 (8.5) Mean 19.4 (1.4) Mean 30.6 (11.9)

59% 67% 71%
33% 3.7% 23%
39% 0% 19%

®Standard deviations given in parentheses.

among individuals participating intensively, these analy-
ses were then limited to the half of the sample demon-
strating the highest compliance (corresponding to an
average of 82.86% of all programmed assessments).
Again, day of study was not significantly related to missing
observations among these individuals [y= 0.02, standard
error (SE) = 0.04, p = 0.61], and assessment duration
significantly decreased across all samples as the study
progressed.

Table 3 also presents the results of analyses examining
the effect of day of study on the frequency or intensity of
daily life variables, as well as on the strength of associa-
tions among significantly correlated variables. Overall,
results provide little consistent evidence of reactivity.
However, the frequency with which individuals in the
anxiety sample reported engaging in self-care behaviors
increased across the observation period (y = 0.07, SE =

0.03, p <0.05), corresponding to an increase in frequency
from 19% on day one to 26% on day seven. Reports of
alcohol use also declined across the observation period
for individuals with substance dependence (y=—0.11, SE
= 0.04, p < 0.05) as well as for the overall sample (y =
—0.09, SE=0.03, p <0.05). The magnitude of this decrease
from day one to day seven was 60% for the substance
dependent sample and 50% for the total sample.
Concerning correlations among the daily life variables,
depressed mood was positively associated with being
alone (y = 0.11, SE = 0.04, p < 0.01), being inactive (y =
0.19, SE = 0.04, p < 0.01), being at home (y = 0.12, SE =
0.05, p < 0.05), and negatively associated with being in the
company of family or friends (y = —0.16, SE = 0.04,
p <0.01), being outside (y=—0.07, SE = 0.03, p < 0.01), or
shopping/household chores (y = —0.10, SE = 0.04,
p < 0.05). However, as shown in Table 3, day of study did
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Table 3 Frequency or intensity of behaviors, contexts and psychological states as a function of day in study

Substance Anxiety
Schizophrenia  dependence disorder No disorder Total
n=47 n=280 n=39 n=82 n=248

Variable Y SE Y SE Y SE Y SE Y SE
Compliance

Missing data -0.04 0.05 0.03 0.03 0.02 0.05 0.03 0.03 0.02 0.02

Assessment duration -0.31 0.04™ -013 0.03** -0.28 0.05** -0.18 0.03** -0.19 0.02**
Environment and social contexts

Alone -0.02 0.04 0.01 0.03 -0.02 0.05 —-0.05 0.04 -0.02 0.02

With friends or family -0.03 0.05 -0.083 0.03 —-0.00 0.05 0.02 0.03 -0.01 0.02

At home -0.02 0.05 -0.02 0.03 0.09 0.06 —-0.02 0.06 -0.00 0.02

Outside -0.06 0.07 0.02 0.03 -0.06 0.10 0.02 0.06 0.01 0.08
Activity and behavior

Inactive -0.02 0.04 0.03 0.02 -0.03 0.05 0.10 0.04 0.03 0.02

Shopping or household chores  0.04 0.09 -0.05 0.04 0.08 0.04 -0.08 0.03 -0.01 0.02

Personal care 0.06 0.07 0.00 0.02 0.07 0.03* 0.01 0.03 0.02 0.02

Alcohol use 0.09 0.1 -0.11 0.04* -0.05 0.07 -0.13 0.06 -0.09 0.03*
Psychological states

Depressed mood -0.04 0.02 -0.01 0.02 0.02 0.02 0.03 0.02 0.00 0.01
Association among variables

Alone — depressed mood -0.083 0.09 0.03 0.05 -0.15 0.2 0.02 0.06 -0.01 0.04

With family — depressed mood 0.06 0.10 0.01 0.05 010 0.2 0.07 0.06 0.05 0.04

At home — depressed mood -0.20 0.10 -0.06 0.05 0.09 0.1 012 0.0 -0.03 0.04

Outside — depressed mood 0.02 0.14 0.06 0.05 -0.36 0.14 -0.12 0.10 -0.01 0.04

Inactive — depressed mood -0.06 0.07 -0.02 0.05 —-0.08 0.09 0.09 0.08 -0.01 0.03

Shopping — depressed mood -0.09 0.15 -0.04 0.07 0.08 0.09 -0.083 0.06 -0.02 0.04

Note: p-values reflect Bonferroni adjustments for multiple comparisons; *p < 0.05, **p < 0.01.

not significantly alter the magnitude of any of these rela-
tionships. Finally, all results observed for the combined
sample remained unchanged when adjusted for partici-
pant gender and age.

Discussion

Ambulatory monitoring has been used in psychiatry for
more than two decades (Csikszentmihalyi and Larson,
1987; deVries and Delespaul, 1989; Dijkman and deVries,
1987), but recent advances in computerized techniques
have overcome important biases associated with paper-
based methods. Although these novel techniques have
renewed enthusiasm for the capacity of ambulatory mon-
itoring to provide insight into the daily expression of
psychiatric disorders as well as risk factors for these con-
ditions (Compton et al., 2005; Moskowitz and Young,
2006), critical evaluations of this approach have generally
been limited to normal or medical samples (Broderick
et al., 2003; Stone et al., 2003b). Moreover, its feasibility

in severe psychiatric populations is largely unknown. By
combining samples that used nearly identical methods of
ambulatory data collection, the objective of the present
investigation was to provide comprehensive information
concerning study acceptance, compliance and reactive
effects across a range of mental disorders. Overall,
the findings provide strong support for the use of com-
puterized ambulatory monitoring, but also suggest
that reactive effects may be observed for certain
variables.

The most commonly reported statistic regarding fea-
sibility of ambulatory monitoring is the average response
rate to assessments administered over the course of a
study. These estimates have often been based on those
individuals with relatively good compliance that were
retained in final analyses (Collins et al., 1998; Delespaul
et al., 2002; Freedman et al., 2006; Green et al., 2006;
Krahn et al., 2005; Litt et al., 1998; Magneberg, 1998;
Myin-Germeys et al., 2001, 2003; Peeters et al., 2006;
Swendsen, 1998), an approach that renders it difficult to
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assess overall feasibility and compliance. In examining
the acceptance and participation rates across all research
phases, no evidence was found indicating that the inten-
sive monitoring protocol was a deterrent to study enroll-
ment or participation. Very few individuals in any sample
failed to provide minimal data necessary for examining
within and between-day variation, and participants in
each sample responded on average to most of the pro-
grammed assessments. This finding is particularly notable
for individuals with schizophrenia, who responded to
more than two-thirds of the electronic interviews despite
considerable cognitive and functional disability. It is also
important to note that investigations of illicit drug depen-
dence have rarely applied ambulatory methods due to
fears that the micro-computers may be lost, traded or
sold. Drug-dependent individuals in this study constitute
the largest sample to date to participate in computerized
monitoring, and although half were dependent on cocaine
and one-quarter on heroin, study acceptance and compli-
ance rates were high and all monitoring devices were
returned. As such, the present findings provide strong
support for the feasibility of computerized ambulatory
monitoring across a wide range of psychiatric disorders.

Aside from general feasibility issues, a frequently
raised concern is that intensive monitoring may induce
fatigue effects and decrease compliance rates over time
(Feldman Barrett and Barrett, 2001; Scollon et al., 2003;
Stone et al., 1991). Contrary to this notion, day of the
study was not associated with increases in missing data
for any of the samples. Moreover, analyses of the most
compliant participants revealed no tendency for missing
data to increase as monitoring progressed. These findings
are therefore consistent with previous studies using com-
puterized methods with pain patients (Broderick et al.,
2003; Stone et al., 2003a), but also confirm that comput-
erized methods do not induce salient fatigue effects in
psychiatric samples. Participants in all samples none-
theless became more rapid in providing their responses
over the course of the study.

A final important criticism of ambulatory monitoring
is the possibility that repeated assessments may alter the
nature, frequency or intensity of variables under study
(Bolger et al., 2003; Hufford et al., 2002; Hurlburt, 1997;
Litt et al., 1998; Scollon et al., 2003). Previous investiga-
tions using computerized methods have found little evi-
dence of such ‘reactive effects’ (Aaron et al., 2004; Hufford
et al., 2002; Stone et al., 2003b), but have been based pri-
marily on the study of pain or stress in medical popula-
tions. The current findings demonstrated that most
variables were not associated with day of study, and no
evidence was found suggesting that the relationships
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among psychological states and behaviors varied over
time. However, a notable exception concerned those vari-
ables that were selected specifically for their potential
sensitivity to social desirability. In particular, the fre-
quency of reported alcohol use declined across the obser-
vation period in the combined sample as well as in the
substance-dependent sample. Whether this finding
reflects a change in drinking behavior attributable to
awareness or treatment, or a change in motivation to
conceal drinking, it is consistent with previous research
demonstrating that self-reported alcohol use in heavy
drinkers typically declines as ambulatory monitoring
studies progress (Collins et al., 1998; Magneberg, 1998).
Similarly, the increase in self care behaviors over time in
persons with anxiety disorders may reflect awareness of
the social desirability of appearance and hygiene, or other
perceptions that may otherwise motivate an individual to
change the manner in which these behaviors are reported.
Future investigations may consider alternative means of
assessing reactivity, such as randomizing participants
into groups that receive different degrees of monitoring
(e.g. Stone et al., 2003b).

Several methodological constraints and characteris-
tics should be considered in formulating conclusions
based on the results of this study. Most importantly, the
current investigation examined issues of feasibility and
reactivity related to computerized ambulatory monitor-
ing techniques. It did not address the validity of the
resulting data, which is an additional and fundamental
issue in assessing the benefits and limitations of this data
collection technique with psychiatric samples. Concur-
rent and predictive validity may be assessed through
several strategies that have been applied recently in severe
psychiatric populations, including the examination of
expected patterns among variables collected in daily life,
or the estimation of correspondence between ambulatory
monitoring data and data collected through laboratory-
based measures (see Freedman et al., 2006; Granholm
et al., 2008; Johnson et al., 2009; Kimhy et al., 2006). It is
important to note, however, that low correspondence
between different methods of data collection may not
necessarily suggest poor validity of ambulatory monitor-
ing measures but rather raise broader questions concern-
ing what should be considered the ‘gold standard’ in
psychiatric assessment.

Additional considerations are that the samples were
selected from treatment settings for the specific goals of
the collaborating research teams and that the ambulatory
monitoring was administered over a one-week period of
time; different findings may be observed in other samples
or in studies that utilize more or less intensive monitoring
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protocols. Moreover, the specific diagnostic groups were
often confounded by geographic location. The generaliza-
tion of findings should therefore be considered in light of
the cultural and clinical similarities to other samples, in
particular as the application of DSM-IV criteria may not
in itself guarantee the identification of homogeneous
clinical populations in different countries. Finally, the
results may not be generalizable to other methods of data
collection, including cellular telephones. Cellular devices
may provide certain advantages over micro-computers
such as allowing the immediate transfer of data or facili-
tating the intervention of researchers and clinicians when
necessary. However, such devices may also place a heavier
burden on auditory memory, have reduced screen dimen-
sions for the reading of questions, and depend on external
resources that vary in reliability (such as network cover-
age). Compared to paper-based approaches, however,
both micro-computers and cellular telephones may be
considered state-of-the-art and their respective benefits
should be evaluated according to the specific study objec-
tives. The recent technological advances in ambulatory
monitoring should permit its widespread and cost effec-
tive use in the years to come, both as an independent
investigation technique in psychiatry and as a comple-
ment to standard clinical research protocols.
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