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a  b  s  t  r  a  c  t

The  field  of addiction  treatment  has  a measurement  problem  that  pervades  efforts  to  help  patients
achieve  self-sustainable  recovery.  The  impact  of using  older  measurement  technology  has  increased
the  measurement  burden  on  both  service  providers  and  patients,  while  at the  same  time  limiting  the
scope  and  frequency  of measurement.  The  resulting  burden  can  affect  provider  performance,  patient
access,  and  addiction  recovery.  This  paper  underscores  the  need  for  applying  modern  measurement
theory  techniques  to reduce  the  measurement  burden  currently  affecting  most  if not  all major  aspects
of  treatment  and  recovery.  It  is  currently  possible  to obtain  information  more  precisely,  over  a broad
spectrum  of recovery-oriented  domains,  faster  and at  lower  cost than  current  measurement  practices
allow.  However,  a persistent  research  effort  will  be necessary  to achieve  that  goal.

1. Introduction

It is no secret that the field of addiction
treatment is suffering from the chronic
relapsing problem of organizational ineffi-
ciency. Although researchers from leading
institutions have identified remedies for
many  inefficient and ineffective business
and therapeutic practices, the field has
had difficulty adjusting to ever-changing
requirements from outside organizations
such as third-party payers and gov-
ernmental agencies. Even when addic-
tion treatment providers adopt efficiency
and quality improvement programs like
those advocated by the Network for the
Improvement of Addiction Treatment,
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better known as NIATx; patient measures
collected at intake and extending to self-
sustainable recovery, remain technically
inefficient. Current patient measures take
too much time and resources to provide
information that can be obtained across a
broad scope of patient functioning, faster,
cheaper, and with equal or greater preci-
sion.

The field’s measurement problem per-
vades efforts to help patients achieve
self-sustainable recovery. Waiting lists,
which are almost a fixture among treat-
ment providers, can be linked in part
to the workload burden of inefficient
measurement. Likewise, the high dropout
rate among new admissions can be
ascribed, in part, to the field’s measure-
ment burden. The associated response
burden of lengthy intakes on patients,
most of whom have diminished cognitive-
emotional capacity, might be off-putting
for many.  The very act of monitoring
progress, still a rare practice in addiction
treatment, may  be hamstrung by ineffi-
cient measurement. It costs both time and
money to train, supervise, and administer
lengthy measures leaving few resources
to invest in monitoring progress. McLellan
(2002),  Dennis and Scott (2007),  and oth-
ers have argued, that monitoring recovery

progress must begin during treatment,
and extend long enough to attain self-
sustainable recovery – a period that
takes five or more  years after treatment
(McLellan et al., 2000; Betty Ford Institute
Consensus Panel, 2007; DuPont et al., 2009;
McKay et al., 2009). Results of a recent
study by Crits-Christoph and Rotrosen
(2011) showed that regular progress mon-
itoring indeed can improve counselors’
success in keeping patients on the path
to recovery. Such a practice is unlikely
to spread until the field has better tools
to monitor outcomes with efficiency and
precision.

2. Patient self-reports

The vast majority of measures used
in both addiction research and treat-
ment rely upon patient self reports
(PSR’s). Some PSRs’ involve catalogu-
ing clinically-relevant characteristics and
assessments of patient symptoms (APS’s).
Others involve patient reported out-
comes (PRO’s) that provide information
about how treatment is affecting progress
toward recovery. APS’s are used clinically
to diagnose and select a course of treat-
ment. They are usually obtained at or
near the time of admission, and often
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include brief screeners – typically sin-
gle gateway questions that justify ruling
out certain diagnoses or that may  lead to
deeper probes depending on the answer.
In research, APS’s are often used to quan-
tify certain patient characteristics that
might differentially affect treatment out-
comes. PRO’s, on the other hand, are used
clinically to monitor the effects of inter-
ventions when the course of treatment is
expected to extend for a significant period
of time. In research, PRO’s are used to
quantify change over time, and may  be
used to make differential distinctions in
clinical trials comparing different thera-
peutic or other interventions (US Food and
Drug Administration, 2009).

The reason for making what may  seem
at first blush to be an arbitrary distinction
among PSR’s is that the intended use of a
PSR, assessment or outcomes monitoring,
has important implications for calibration
and validation. Many,  APS’s (especially
brief screeners) are idiosyncratic to indi-
vidual patients, are infrequently repeated,
and thus were not designed or validated
for use in monitoring change nor for
enabling comparisons between patient
outcomes, i.e., comparative effectiveness
research. Demonstrating sensitivity to
change over time is rarely part of APS
validation design, because assessments
are mainly used for diagnosis, treatment
planning, and trait classification. The
calibration of APS scores typically empha-
sizes precision on the symptomatic side
of the distribution. This means that most
APS’s tend to be less precise in detect-
ing gradations in patient wellness than
illness, and thus less precise for quanti-
fying recovery progress. The application
of PRO’s is quite different. Although some
PRO’s may  be valid for assessment pur-
poses, they are intended primarily for
use in monitoring the effect that treat-
ment is having over time (Patrick et al.,
2008). Thus, the validation goals of PRO’s
include: (a) brevity – low patient response
burden, (b) precision – over a broad range
of diseases, symptoms, functionality, and
levels of severity, (c) reliability – over
an extended period of time – if not the
remaining life of the patient, and (d)
validity – for the study of trends and com-
parative treatment effectiveness. Clearly,
such attributes are desirable for all types
of PSR’s. Unfortunately, most PSR’s used
in general healthcare today fail to exhibit
such ideal psychometric characteristics.
However, I will remark on a few notable
exceptions.

The remainder of this paper will focus
mainly on the need to reduce the mea-
surement burden of current PSR’s used in
addiction treatment and recovery. Issues
of precision, reliability, and validity will

be addressed, but within the context of
informing readers that a change in mea-
surement practices is not only possible,
but necessary.

3. Measurement burden

The PSR measurement burden on
patients entering and receiving addic-
tion treatment services, as well as those
providing those services, is not trivial
(Ford et al., 2007), and has been linked
to clinic performance (Carise et al., 2009;
McCarty et al., 2007a; Rupert and Morgan,
2005). The PSR measurement burden also
may  affect treatment engagement and
ultimately the pace of recovery from
addiction.

3.1. Patient burden

Lengthy patient interviews can be
tiring for patients suffering from any ill-
ness, injury, or disability. In the case of
addiction, the added cognitive-emotional
dysfunction due to brain toxicity accentu-
ates the assessment burden (Bates et al.,
2006; Meek et al., 1989; Vik et al., 2004),
while at the same time increasing the
likelihood of cognitive distortions that
can affect reliability and validity (Bendig,
1955; Thorndike et al., 1951). Often seek-
ing treatment under some degree of
duress, addiction patients may  expe-
rience ambivalence about enrollment.
Intake is not the best time to be providing
reasons to drop out by subjecting patients
to lengthy, sometimes redundant, ques-
tioning under conditions of heightened
impaired judgment (see Katz et al., 2005).

3.2. Provider burden

Lengthy PSR protocols also have an
impact on individual service providers
(McLellan and Meyers, 2004). Not only can
lengthy interviews reduce time available
for therapeutic activities, but length too
can reduce reliability and validity due
to fatigue and interviewer drift (Fureman
et al., 1994).

An additional concern related to
the measurement burden in addic-
tion is that the time and expense of
lengthy assessments consumes organiza-
tional resources. For example, one study
reported that over half of the total cost of
addiction treatment services (inpatient
or outpatient) paid for intake activities
(Anderson et al., 1998) – most of which
involve PSR’s. Another budgetary aspect
of measurement is how it affects training
costs. Most assessments in current use
require formal training and supervision to
administer reliably and validly, and/or to
score. Given the high annual turnover rate

among the nation’s counselors (shown to
be over 18% nationally; Knudsen et al.,
2003; over 33% in some settings; Eby
et al., 2010), reducing the cost of training
new personnel can have a significant
effect on operating budgets. Even merely
computerizing PSR measures can greatly
reduce the need for training to administer
APS’s and PRO’s (e.g., Butler et al., 2001).

Finally, improved measurement effi-
ciency enables enhanced quality of care.
By freeing up time and other resources, it
is possible to measure and monitor topics
commonly asked of general medical
patients such as fatigue, pain, physical
functionality, and sleep. These and other
more  general-medical symptoms have
been linked to addiction and relapse (e.g.,
Ramo and Brown, 2008; Morgan et al.,
2003; See reviews by Fishbain et al., 2008;
McKay and Weiss, 2001). Though they
might not be manifest at intake, it is
not uncommon for new symptoms to
emerge during the course of recovery
(Dennis et al., 2007). Thus, PRO’s need
to include a broad range of domains to
detect emergent symptoms not identified
during intake.

3.3. Treatment engagement

The measurement burden problem
in addiction treatment almost certainly
plays a role in dropping out of treat-
ment and relapse. Addiction treatment
studies have repeatedly indicated that
most dropouts occur within days of
intake assessments (Hoffman et al., 2011;
De Leon and Schwartz, 1984; Pulford
and Wheeler, 2007). Indeed, the Net-
work for Improving Addiction Treat-
ment (NIATx) has demonstrated that
streamlined intake procedures can sig-
nificantly increase patient access and
decrease treatment dropouts (McCarty
et al., 2007b).  Studies have suggested that
burdensome intake procedures can be off-
putting to experience (Scott and Foss,
1999), and there is some evidence that
less intensive procedures can enhance
treatment retention (Bell et al., 1994;
Woody et al., 1975). Lingering cognitive-
emotional impairment due to brain toxic-
ity is most acute in the months following
detoxification when most patients are
entering treatment. This makes the con-
centration necessary to undergo hours
of interviews and assessments difficult
and unpleasant for patients. It can raise
doubts about the value of treatment
participation, especially if assessments
appear repetitive or pointless.

3.4. Recovery

McLellan has underscored that treat-
ing addiction as a chronic disease
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requires regular outcomes monitoring
during formal treatment and continuing
into recovery support aftercare (McLellan,
2002). Such regular measurement is
rare, doubtless stymied by a seemingly
ever-increasing measurement burden
(McLellan et al., 2005). Without the PRO
monitoring called for by McLellan, coun-
selors and case managers are left with
little more  than an intake assessment,
loose recollections of numerous clini-
cal impressions formed across therapy
sessions, and various bits of observa-
tional information provided by colleagues
and family to guide their therapeutic
decision-making. In addition, Dennis et
al. (2006) point out that the time and
costs of staff training plus the time to
administer lengthy assessments often
exceeds available resources. Resource
limitations may  explain why treatment
providers often limit their measurement
resources to focus on social–emotional
adjustment and substance use behaviors.
Routine, systematic, precise, collection of
information about patient pain, physical
functioning, and sleep/wake problems –
each of which can play a role in addiction
and recovery – is not common.

4. Modern measurement theory

The addiction field’s approach to
assessment and monitoring PRO’s is bur-
densome and imprecise, yet technology
exists to improve the situation. The vast
majority of measures used in addiction
treatment and recovery were developed
based on what is now called classic
test theory (CTT; see Lord and Novick,
1968). CTT measures are constructed of
items sampled from the domain of fac-
tors considered relevant to the topic of
interest. The aggregate of the responses
to those items becomes the score for
that domain/topic/measure. Under CTT,
measurement error is considered to be
averaged out, i.e., positive and nega-
tive errors cancelling each other out
(Hambleton and Jones, 1993). Reliability
and validity analyses are conducted rel-
ative to the effect items have on the
total score. Under CTT, score precision
requires that all the items be addressed
by respondents. If fewer items are pre-
ferred for a measure, revalidation of the
shorter measure is required, and almost
certainly, there will be a loss in precision
as dropping items will reduce the scope
of the domain addressed. Alternatively,
if greater precision is desired, develop-
ers broaden the sample of domain-related
items, which in nearly all cases, increases
the number of items.

In contrast to CTT, modern measure-
ment theory (MMT) addresses measure-
ment at the item level. MMT assumes
that each item is a valid indicator of
a respondent’s position on a unidimen-
sional domain, and the ability to correctly
answer or otherwise endorse a self-report
item as a true reflection of one’s condition
allows for arranging respondents on an
endorsement difficulty continuum. Those
endorsing or correctly answering the most
difficult items reflect greater presence of
a trait or symptom (e.g., mathematical
reasoning skill, depression, pain). Under
MMT,  each item is assessed for validity
and reliability, as well as response char-
acteristics. Items indicating low precision
in initial field tests are replaced with
items showing greater precision. Unlike
CTT measurement, under MMT, the effect
on precision of adding or deleting any
item to the derived score is always known.
This fact facilitates replacing or improv-
ing problematic items such as those that
might be moderated by extraneous fac-
tors such as gender, reading level, or race,
which usually reduces the error associ-
ated with MMT  scores when compared to
CTT scores (Bjorner et al., 2007).

Studies have shown that CTT and
MMT  measures of the same trait/domain
often produce scores of similar reliability
and validity when the same number of
items is used and measures are developed
with comparable rigor (e.g., Fan, 1998;
Hambleton and Jones, 1993; Singh, 2004).
Where CTT becomes problematic is when
the goal is to minimize the number of
items used without sacrificing validity, as
is the goal of computerized adaptive test
(CAT) measures. MMT makes it possible to
develop brief, precise, reliable, and valid
CAT measures.

Modern Measurement Theory (MMT)
emerged in the 1950s with the advent of
articles on Item Response Theory (IRT) by
Fredrick Lord (Lord, 1950, 1980) and War-
ren Torgerson (Torgerson, 1958). During
the 1970s, practical applications of MMT
to CAT were being applied to educational
and military recruit aptitude-testing
(Weiss and Kingsbury, 1984; Weisen and
Siegel, 1976) as a way to reduce the time to
assess tens of thousands of people every
year. Today, applications of CAT tech-
nology in healthcare settings are rapidly
expanding. The NIH Patient Reported
Outcomes Measurement Information
System (PROMIS®) is one example of a
general health PRO battery that uses CAT
technology to precisely assess a dozen
diverse general health domains in under
fifteen minutes that would otherwise
take more  than an hour (Khanna and
Hays, 2011). More NIH PROMIS® domains
are being added monthly.

Unfortunately, not all assessment
items meet the requirements for CAT
technology as some APS items fail to meet
IRT assumptions of unidimensionality or
exhibit minimum response characteris-
tics to assure precision (Riley et al., 2007).
In some cases, there are work-arounds.
In other cases, CAT measurement is
unworkable, and it is necessary to rely
upon brief CTT scales. However, even
measures inappropriate for CAT appli-
cations can often be improved upon by
computerization. Computers can eas-
ily apply Guttman-type inquiry trees
that can shorten assessments by skipping
unnecessary items or scales. For example,
if a patient indicates never having used
cocaine, there is no need to ask follow-up
questions about history and frequency
of cocaine use. Although a few addic-
tion researchers have undertaken the
challenge to develop both computerized
(e.g., ASI-MV; Butler et al., 2001) and CAT
measures (e.g., D-CAT; Fliege et al., 2005;
GAIN-SPS; Riley et al., 2007) to replace
popular measures used in addiction, the
field has an urgent need for upgrading its
measurement inventory.

A relatively new evolving area of MMT
is Multidimensional IRT (MIRT; Ackerman,
1994; Walker and Beretvas, 2003). MIRT
not only allows for using the same
item to measure more  than one dimen-
sion (thereby further reducing response
burden), but also enables addressing con-
structs with more  than one dimension,
which is frequently the case for mental
health assessments (Segall, 1996; Gardner
et al., 2002). MIRT  is now enabling the
development of CAT assessment mea-
sures for domains used to diagnose and
plan treatment for comorbid addiction
patients.

4.1. CAT properties

Following Louis Guttman’s (1968) sem-
inal work, modern CAT technology uses
computers to search among items in a cal-
ibrated bank of PRO items representing a
single unidimensional latent trait/domain
such as fatigue. Ideally, each CAT item
is culled from a near-exhaustive legacy
item bank derived from the published lit-
erature (Klem et al., 2009). Though not
essential to building item banks, start-
ing with an exhaustive preliminary bank
helps ensure that popular legacy items are
included in the final CAT banks as long as
individual items meet precision require-
ments. Within the healthcare field, focus
groups with researchers, patients, and
care providers help to identify any gaps,
improve clarity, and introduce experi-
mental complementary items.
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CAT items are ordered by symptom
severity reflected in item endorsement
difficulty. Each item found to validly indi-
cate a patient’s location on the continuum
of a PRO dimension ranging from well to
highly symptomatic is calibrated individ-
ually. Calibration aims to ensure common
interpretation by respondents, acceptable
discrimination across response options,
sensitivity to changes in condition across
a broad spectrum of intensity, invari-
ance across respondent characteristics
and health conditions, and validity with
which responses relate to actual health
status (Reeve et al., 2007). This sort of
precision is very difficult to achieve for
CTT measures because they are not cal-
ibrated at the item level (Magno, 2009;
McDonald and Paunonen, 2002; Singh,
2004; Adedoyin et al., 2008).

4.2. How CAT works

Fixed-item measures developed under
CTT estimate severity using total symp-
tom counts. By contrast, CAT re-estimates
symptom severity after each response
and determines if a significant change
from the prior responses has occurred. If
not, it stops – usually after asking fewer
items than fixed-item scales developed
under CTT. CAT’s operate much the same
as hearing tests, in which one can no
longer press a button indicating their abil-
ity to hear increasingly difficult-to-detect
sounds. Scores relative to the popula-
tion norm for each dimension indicate
the presence or absence of pathology.
Developing valid CAT measures is time-
consuming and costly, however, the final
product is an enormous gain in speed and
precision (Riley et al., 2007).

4.3. CAT in general healthcare monitoring

To date, the National Institutes of
Health (NIH) has invested approximately
$100 million dollars in modernizing
PRO assessment. As mentioned above,
PROMIS® represents the largest and most
comprehensive attempt to replace the
current “PRO Tower of Babel” with tools
that are far faster, better, and cheaper
to use than CTT-derived measures in
which a response to all items is required
to derive a score (Cella, 2010, 2011). The
NIH Toolbox for Assessing Neurological
and Behavioral Function (Toolbox) and
the Neurological Quality of Life (Neuro-
QOL) batteries also represent companion
efforts by NIH to modernize PRO’s which
will eventually be considered for PROMIS®

inclusion. Both Toolbox and Neuro-QOL
augment PROMIS® domains, and are
designed similarly to obtain fast, precise

PRO data from patients suffering from
neurological disorders.1

General medicine colleagues might
wonder why patient outcomes commonly
monitored in most other diseases are
overshadowed by measures of drug crav-
ing, criminality, and mental illness. A
large percentage of addiction patients
can be suffering from brain trauma
(Walker et al., 2007), chronic lifestyle-
related diseases such as heart disease
and diabetes (Hser et al., 2001; Asgary
et al., 2008), as well as chronic pain
resulting from trauma and/or surgeries.
Moreover, despite research linking addic-
tion to such symptoms as physical pain
(Fishbain et al., 2008), general depres-
sion and anger (e.g., Rush et al., 2008), as
well as sleep disorders (e.g., Friedmann
et al., 2003), these topics are rarely well-
assessed during intake processing, and
are even more  unlikely to be monitored
during the course of addiction treatment
and recovery. Thus, the field of addiction
knows relatively little about patient phys-
ical health compared to what it knows
about patient drug use behaviors, crimi-
nality, and mental health. This systemic
blindness will persist unless the field
begins to monitor PRO’s on a broader
scope of domains than is current practice.
The new, freely available, NIH PROMIS®

measures could be added tomorrow were
it not for the legacy of burdensome mea-
sures still in common use within the
addiction field.

4.4. CAT research in addiction APS’s and
PRO’s

Several projects are in the field that
are developing and validating addiction-
relevant APS’s and PRO’s. NIDA has
awarded grants to develop two new PRO
item banks. The first grant is to the RAND
Corporation (PI Maria Orlando-Edelen)
to develop a PRO item bank address-
ing smoking behaviors. The second is
to UCLA (PI Li Cai) to explore develop-
ment of new CAT item banks addressing
changes in addiction recovery status. Both
projects will be compatible with PROMIS®.
NIDA also has awarded grants to begin
modernizing addiction APS’s. Inflexxion
(PI Stephen Butler) is currently explor-
ing ways to apply CAT technology to
its computerized web-based version of
the popular Addiction Severity Index,
the ASI Multi-media Version (ASI-MV);

1 More  information about Neuro-QOL and Tool-
box is available at the PROMIS® Assessment Center
website where readers can build and use PROMIS®

measures and obtain more  psychometric back-
ground on PROMIS: www.assessmentcent.net.

and Chestnut Health Systems (PI: Barth
Riley) is exploring ways to apply MMT  to
reduce the response burden associated
with the Global Appraisal of Individual
Needs (GAIN). NIDA’s grants to UCLA and
Chestnut Health Systems both include
MIRT  research applications to addiction
assessments. Finally, a PROMIS® item
bank to address alcohol use has recently
been completed at the University of Pitts-
burgh (PI Paul Pilkonis), and is ready for
validation research. The alcohol bank cal-
ibration research was conducted using
NIDA Clinical Trials Network patients,
who also completed the PROMIS® CAT
general health battery of item banks.

Why  adopt the new NIH PRO mea-
sures? Monitoring PRO’s, especially dur-
ing recovery, enhances the likelihood of
detecting potential relapse triggers or
early warning signs. An increase in sleep-
related PROs or physical pain could alert
service providers to a possible relapse
risk early enough to intervene before sub-
stance use is resumed. In the past, given
the resource burden, suggesting the addi-
tion of a dozen general health measures
to an intake protocol would be met  with
disbelief. However, as it normally takes
less than 15 minutes for PROMIS® CAT
to achieve that goal, it is not unreason-
able to consider expanded use of PROs
to help advance treatment and recovery.
As less burdensome measures enter the
field, especially computerized ones, the
field can look forward to greater access
to treatment that is of higher quality and
better suited to promote addiction recov-
ery.

Concerns about replacing legacy data
with new measures are reasonable, but
in many  cases unfounded because valid
legacy items are in PROMIS® measures
already. That fact helps to ensure that new
PROMIS® CAT measures are tau equiva-
lent with popular legacy measures of the
same domain. Because of relatively better
precision and sensitivity ranges common
in PROMIS® measures, they should offer
superior monitoring utility when follow-
ing patients progress over time.

PROMIS® already has the capability
of uploading results directly to patients’
electronic health records (EHR’s) within
seconds of completing the battery.
PROMIS® was designed to work in EHR
environments using SNOMED (System-
atized Nomenclature of Medicine) and
LOINC (Logical Observation Identifiers
Names and Codes). Thus, it is already
possible to conduct healthcare systems
monitoring and research using PROMIS®

data. Ideally, all computerized addiction
measures would someday have EHR
capability even if not fully CAT capable.
However, that is unlikely to happen

http://www.assessmentcent.net/
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unless the field starts now to invest time
and resources to the necessary research
and development.

While NIDA and other NIH institutes
and centers continue current MMT  ini-
tiatives, the entire field can and should
get involved. Both researchers and service
providers should set a new standard for
any measure they use. If a computerized
version is available – explore its relative
advantages. If a CAT version is available,
I hope this article has made a convincing
case for adoption over paper and pencil
measures developed under CTT. Finally,
because PROMIS® is freely available for
implementation today,2 and will soon
include new item banks for measuring
alcohol use and smoking, it should be con-
sidered for inclusion as the centerpiece of
measurement modernization initiatives
in both research and practice. PROMIS®,
and other modern measures like it, offer
the field new tools for extending recovery
for more  patients for a long enough period
to reach self-sustained sobriety.
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