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Objective: In the Swedish psychiatric care system, systematic follow-up
of clinical work with patients is becoming a part of regular service, and
a number of care providers are using the Global Assessment of Func-
tioning (GAF) to measure outcomes. This study investigated the relia-
bility of the GAF and analyzed certain factors that affect measurement
errors when the scale is used by regular psychiatric staff. Methods:
Eighty-one raters from various psychiatric outpatient clinics rated
eight case vignettes. Interrater reliability was assessed by using intra-
class correlation coefficients (ICCs), and factors associated with relia-
bility were analyzed by using raters’ unique residual values. Results:
The results showed that staff who are responsible for assessing first-
time patients at outpatient psychiatric clinics and making diagnoses are
using the GAF with satisfactory reliability (ICC1,1=.81). The factors as-
sociated with reliability were raters’ subjective attitude toward the GAF
and motivation to use the scale and other measurement instruments in
psychiatry. Conclusions: GAF ratings made by an individual rater can be
used to measure changes and outcomes at the group level. However, the
measurement error is too large for assessment of change for an indi-
vidual patient, in which case it might be necessary to use several raters.
If raters are positively inclined to use rating instruments, measurement
errors are minimized and reliability is maximized. (Psychiatric Services

56:434-438, 2005)

chiatric care system has become

more interested in quality im-
provement and systematic follow-up
of treatment results. Today, most pa-
tients who are referred to the psychi-
atric care system are being routinely
assessed with the DSM system (1).
The Global Assessment of Function-
ing (GAF), which is listed as axis V in

In recent years, the Swedish psy-

DSM IV-TR, is used to measure the
patient’s overall level of functioning at
a particular point in time and thus
constitutes a tool for developing pro-
cedures for measuring outcomes.

In our clinic, as well as in many oth-
ers, GAF ratings are made as part of
the initial assessment and the dis-
charge assessment. The assessments
are saved in databases together with
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other clinical data, which makes it
possible to use the ratings for evaluat-
ing treatment effects. However, to be
certain that relatively small differ-
ences in GAF scores can be validly in-
terpreted as treatment effects, the re-
liability of the GAF ratings must be
high. If not, there is an obvious risk
that any change in GAF scores from
before treatment to after treatment is
just an effect of measurement error
or chance. It is therefore important to
know whether GAF ratings that are
made by regular clinical staff meet
satisfactory standards of reliability. It
is also important to know which rater
factors are associated with the relia-
bility of the GAF assessments, be-
cause some of them can be used to
improve reliability—for example, by
means of training or selection of
raters.

Considering how extensively and
routinely the GAF is used in clinical
practice and how often it is cited in
international studies, surprisingly few
studies have investigated the scale’s
reliability. In the original reliability
study to which all later versions of
DSM refer (1-3), results from five re-
liability studies of the Global Assess-
ment Scale (GAS) (a forerunner to
the GAF) are presented (4). Inter-
rater reliability measured with intra-
class correlation coefficients (ICCs)
for the GAS ranged from .61 to .91 in
the substudies, and the value for the
instrument’s standard error ranged
from 5 to 8 points. The standard error
can be used to compute the amount
of uncertainty around a single rating.
Usually, GAF score+2SE is used as a
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confidence interval. Thus a GAF rat-
ing of 60 might just as well have been
somewhere between 50 and 70 with a
standard error of 5. Other studies of
the reliability of the GAF have shown
divergent results. Reliability is clearly
lower in studies performed in clinical
settings (5-8), with reliability esti-
mates between .54 and .65, compared
with studies performed in research
settings—an ICC of .9 in a study by
Tracy and colleagues (9) and an ICC
of .86 in a study by Hilsenroth and
colleagues (10).

Luborsky and Bachrach (11) stud-
ied factors associated with the relia-
bility of the closely related Health
Sickness Rating Scale (HSRS). They
found that reliability was associated
primarily with the raters” experience,
knowledge, and training in using the
scale. Dworkin and colleagues (12)
also showed that the raters” education
and training were positively related to
the reliability of the GAS. The very
good results for reliability reported by
Tracy and colleagues (9) and Hilsen-
roth and colleagues (10) are linked to
the structured training programs car-
ried out in conjunction with the re-
search projects.

Loevdahl and Friis (7) examined
whether there were differences in re-
liability between occupational groups
and found no differences between
psychiatrists and psychiatric nurses.
Harel and colleagues (13) also stud-
ied the reliability of the GAF in rela-
tion to occupational groups. They
found that psychiatrists and social
workers rated patients with good reli-
ability and that occupation was not re-
lated to reliability.

In summary, the rater factors that
seem to be associated with interrater
reliability of the GAF are the raters’
level of education, amount of training
in using the GAF, and general clinical
experience. Occupation does not
seem to be related to the reliability of
the scale. The fact that reliability
studies based on research data show
better reliability than studies based
on clinical assessments may be ex-
plained by the higher levels of train-
ing and education among research
raters but may also be due to raters’
motivation and incentive. The results
of a research project are dependent
on the reliability of the assessments,

which constitutes a clear incentive to
rate accurately. In clinical settings,
there is usually not such a strong link
to motivation.

Whether the GAF can be used to
measure outcome and treatment ef-
fect is directly dependent on the reli-
ability of the scale in clinical use. Can
the changes the patient has achieved
from initiation to termination of
treatment as demonstrated by GAF
assessments be said to constitute a re-
liable change? The main objectives of
this study were to estimate the relia-
bility of GAF assessments made by
clinical staff and to clarify what rater
factors might be associated with relia-
bility. In addition, we wanted to in-
vestigate whether raters’ occupation,
frequency, experience, and attitude
toward the GAF were associated with

reliability.

Methods

Setting

The study was conducted in the psy-
chiatric care system in the Swedish
province of Dalarna in March 2002.
The system’s management gave per-
mission for clinicians to participate on
a voluntary basis. All outpatient facil-
ities were invited to participate in the
study, and 11 of 17 facilities chose to
participate. Lack of participation
among facilities may have been due to
any of several factors—for example,
facility management may not have
given priority to the study.

Case vigneites

We used eight case vignettes to provide
a representative range of GAF assess-
ments for a psychiatric setting. Four vi-
gnettes were videotaped interviews,
and the other four vignettes were writ-
ten. The videos, which were based on
real cases and in which professional ac-
tors played the roles of patients, were
specially produced for training of psy-
chiatric assessments. Each video
showed an initial diagnostic assess-
ment, and an experienced clinician re-
sponded as though this were an actual
patient. The interview was edited to be
of about 15 minutes’ duration. The
written case vignettes were translations
from the DSM-1V casebook, a study by
Spitzer and colleagues (14), and other
clinical cases that had been presented
in a similar way.
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The representativeness of the sam-
ple was controlled by comparing the
means and standard deviations in the
GAF assessments made in this study
with data from another large-scale na-
tional project (15). The mean scores
were 55.7x14 in our study and
55.5+13 in the national study. Thus
the case vignettes in the study report-
ed here may be regarded as a repre-
sentative sample of an outpatient
population within the psychiatric care
system.

The raters

In the 11 facilities that participated in
the study, 81 of 88 available raters
participated. During the study peri-
od, the total number of raters in the
17 facilities of the outpatient psychi-
atric organization was 144.

In terms of individual levels of ex-
perience in the study group, the
raters ranged from neophytes to very
experienced raters, with an average of
4.8 years of experience using the
GAF and a range of 0 to 15 years. As
a comparison, the average number of
years of experience in the group of all
144 raters was 4.7. Thirty-seven of the
raters in the study group (45 percent)
performed GAF assessments at least
once a week, whereas the other raters
made assessments less frequently (39
percent made assessments at least
once a week). A comparison of the oc-
cupational groups in the study group
with the occupational groups in the
larger population showed no signifi-
cant differences. Thus the study
group satisfactorily represented the
total rater population in terms of oc-
cupation, experience, and {requency
of use of the GAF.

Several raters did not turn in their
answers on the questionnaire about
attitudes toward rating scales, which
resulted in an internal dropout rate of
31 percent. Most of those who
dropped out came from two facilities,
and the reason given for dropping out
was that the instructions were unclear
when data were collected. A compar-
ison of responders and nonrespon-
ders indicated no significant differ-
ences between the groups in terms of
occupation or sex, and there did not
seem to be any systematic reason for
dropping out among those who
dropped out.
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Table 1

Descriptive data for 81 clinicians who made Global Assessment of Functioning (GAF) ratings in a study of the reliability of

the scale
Attitude to the GAF

Years” experience Ratings per week

_— _ Not Dropped
Occupation N >5 <5 =1 <1 positive Positive out
Psychologists 23 13 10 10 13 9 9 5
Social workers 8 4 4 4 4 2 4 2
Psychiatric nurses 31 15 16 19 12 11 11 9
Psychiatric technicians 15 7 8 10 5 2 5 8
Other® 4 1 3 1 3 2 1 1

* Consulting psychiatrists and occupational therapists

Descriptive data on raters’ occupa-
tion, experience, {requency, and atti-
tudes toward rating scales are shown
in Table 1.

Attitudes toward the

GAF and follow-up

The raters used the instructions from
DSM-IV-TR (1). We developed a
questionnaire containing five state-
ments to measure raters’ attitudes to-
ward the GAF and follow-up, which
was based on a questionnaire devel-
oped in the national study (15): “I
think GAF assessments are good
treatment planning tools”; “We
should use more instruments to fol-
low up treatment outcomes™; “I do
my utmost to perform good GAF as-
sessments”; “GAF ratings provide im-
portant knowledge to me as a treat-
ment provider”; and “A GAF rating is
a good indicator of psychiatric ill-
ness.” Each question was answered
on a scale of 1 to 5, with higher scores
indicating a more positive attitude.
The reliability of the instrument was
tested with data from a large group of
ordinary psychiatric staff from the na-
tional study (N=348) and was found
to be .74 (Cronbach’s alpha).

Procedure

All participants assessed the eight
case vignettes individually, immedi-
ately after watching or reading the
case vignette. The raters were given
about five minutes to perform the rat-
ing, which is the normal time used to
perform a GAF assessment in clinical
settings. The raters had access to the
GAF in DSM-IV. The participants an-
swered the questionnaire along with
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some questions about professional
skills and personal experience making
GAF assessments.

Data analysis

First, we analyzed interrater reliabili-
ty. Two ICCs were computed accord-
ing to the model of Shrout and Fleiss
(16). The first was ICC, |, which
makes it possible to generalize the re-
sults to the population of clinical
raters. The second was ICCy which
gives an estimate of the consistency of
the ratings for an individual rater.

Our main interest in this study was
of course how staff generally perform
when doing their assessments in rou-
tine clinical practice. Thus ICC, | was
of primary interest, because it can tell
us the reliability of any rating done
within the population of raters in the
outpatient psychiatric care system.

The other formula, ICC; ), meas-
ures the consistency of a particular in-
dividual’s ratings, because the formu-
la allows raters to have a personal sys-
tematic deviation compared with the
true value (mean value per case).

To analyze what factors were asso-
ciated with reliability, we needed an
index showing how much a single
rater’s assessments deviated from the
“true” GAF scores on each of the
case vignettes. Because we defined
the true value as the mean rating of
all raters on each vignette, the index
we sought was one that could be
computed as the sum of the individ-
ual rater’s deviations from the mean
rating for the eight vignettes. Com-
putationally this sum is equal to the
residual as described in the article by
Shrout and Fleiss (16). The rater’s

unique “error term” for a vignette is
calculated from the two-way analysis
of variance (ANOVA) on which
ICCy, is based: error term=X —
(grand mean + systematic deviation
of the case vignette from all case vi-
gnettes + systematic deviation of
rater from all raters), where X is the
rated GAF value and grand mean is
the mean of all ratings for all case vi-
gnettes (equation 1).

To estimate the residuals we first
squared and then took the square
root of the individual error terms and
then added the error terms for the
eight case vignettes:

Rater’s residual=}, | (VError term?
(equation 2)

The analysis of what factors may be
associated with reliability was made
by means of a three-way ANOVA,
with the residual as the dependent
variable and the factors that might be
associated with reliability as inde-
pendent variables (attitude, experi-
ence, and frequency).

The variables were dichotomized.
Experience (more or less than five
years), frequency (more or less than
once a week), and attitude (average
value above the mean score for all
five statements [>3.3 points]) were
grouped into the positive group
(Table 1).

The association of occupation with
reliability was analyzed by means of a
one-way ANOVA with the residual as
the dependent variable and occupa-
tional groups as the independent vari-
able. All statistics were calculated
with use of SPSS 11.5.
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Results
Reliability
ICC for the eight case vignettes and
81 raters was .81. All paired combina-
tions of raters were within a 95 per-
cent confidence interval of .65 to .95.
This result can be generalized to the
population of raters within the outpa-
tient psychiatric care system. The re-
sult for ICCy; was .83, which shows
that there were certain systematic dif-
ferences between raters, so that some
systematically rated patients slightly
higher or lower than the “true” value.
To compute the standard error for
the GAF ratings, we needed to know
the size of the standard deviation of
GAF ratings in an outpatient setting.
A good estimate of the standard devi-
ation for the population of psychiatric
outpatients in Sweden has been com-
puted in the national study men-
tioned above (15). In that project, the
standard deviation was computed to
be 13 points; using this estimate gave
us a standard error of 5.7 points in our
study. With a 95 percent confidence
interval, the “true” individual GAF
rating falls within 11.4 of the ob-
served rating. The result shows that a
GAF assessment made by a single
rater is surrounded by relatively large
uncertainty.

Rater factors associated

with reliability

The residual was the dependent vari-
able, and the three factors expected
to be associated with reliability were
the independent variables in a three-
way ANOVA. The mean and stan-
dard deviation for the residuals for
the three variables are shown in
Table 2, and the results of the vari-
ance analysis are shown in Table 3.
There was a significant difference
between the groups on attitude
(F=7.62, df=1, 48, p<.008), whereby
a positive attitude was associated
with significantly lower value on the
residual. Greater experience tended
to be associated with greater reliabil-
ity, but frequency and the interac-
tions between the variables showed
no relation to reliability.

The mean scores for the occupa-
tional groups are presented in Table 4.
The results of the ANOVA showed a
significant difference between occu-
pational groups (F=2.76, df=4, 76,

Table 2

Mean and standard deviation of the residual for experience, attitude to the rating
scale, and frequency of ratings in a study of the reliability of the Global Assessment

of Functioning (N=56)

Variable N Mean SD
Experience (years)
More than five 35 32.3 11.2
Five or less 21 39.3 16.3
Attitude to the scale
Positive 30 30.4 9.6
Not positive 26 40.2 15.9
Frequency of ratings
At least once a week 28 34.9 13.7
Less than once a week 28 35.0 13.9

p<.034), whereby social workers had
lower mean scores than psychiatric
technicians (post hoc test, Bonferroni,
p<.048). The occupational groups did
not differ significantly in experience
or attitude toward the GAF.

Discussion

This study had some limitations that
need to be kept in mind in discussing
the results. The primary limitation
was that we did not ask the raters to
rate actual patients but, rather, eight
case vignettes. One consequence of
this approach is that the information
base for the ratings was not as rich as
it would be in a real-life interview.
However, it is difficult to tell whether
this limitation would have increased
or decreased the consistency among
the raters in this study.

Another limitation is that, in a re-
search situation, the raters are prob-
ably more concentrated and atten-
tive to making accurate ratings. In

addition, all the raters used DSM-1V,
which is probably not the case in a
clinical situation. This aspect of the
study design might have produced
greater reliability than in routine
clinical work. In summary, we think
these factors might have contributed
to a somewhat inflated estimate of
reliability in our study compared
with a regular clinical assessment sit-
uation. On the other hand, the large
number of raters and the variations
in occupation, experience, and atti-
tude toward the GAF seem clearly
representative of a regular outpa-
tient staff.

Nevertheless, the main result of
this study indicates that staff mem-
bers who are responsible for assess-
ing patients in the outpatient psychi-
atric care system can use the GAF
with satisfactory reliability. The re-
sults may be generalized to other
raters in the outpatient psychiatric
care system who routinely and con-

Table 3

Three-way analysis of variance for residuals with main effects and interaction ef-
fects for rating experience, attitude to the rating scale, and frequency of ratings in
a study of reliability of the Global Assessment of Functioning

Source of variance Sum of square Mean square F df p
Experience 517.72 517.72 3.19 1 .08
Attitude to the scale 1,237.95 1,237.95 7.64 1 .008
Frequency of ratings .04 .04 0 1 987
Experience x attitude 140.19 140.19 .86 1 357
Experience x frequency 412.69 412.69 2.55 1 117
Frequency x attitude 104.57 104.57 .64 1 426
Experience x frequency x attitude 14.20 14.20 .09 1 769
Error 7,781.53 162.11 48
Total 78,593.76 56
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Table 4

Mean scores and standard deviations of the residual for 81 clinicians who made
Global Assessment of Functioning Ratings in a study of the reliability of the scale

Occupational group N Mean SD
Psychologists 23 34 14
Social workers 8 27 7
Psychiatric nurses 31 37 11
Psychiatric technicians 15 44 17
Other? 4 44 23

@ Consulting psychiatrists and occupational therapists

tinually use the GAF. The reliability
of the GAF ratings was .81, which is
within an acceptable range of clinical
ratings (17) and somewhat higher
than estimates from other clinical
studies.

If GAF ratings are to be used for
comparing aggregated data, whereby
a number of ratings are averaged and
compared with another set of ratings,
the precision will be high enough to
enable relatively small differences to
be detected, because precision de-
pends on both the reliability of the
scale and the number of patients in
each group. Such applications of
GAF ratings might be to compare ag-
gregated before-and-after treatment
data for a group of patients or to com-
pare levels of GAF ratings for differ-
ent diagnostic groups.

If GAF ratings are to be used to as-
sess an individual patient, precision
will usually not be high enough.
However, there are some ways to
remedy the situation. One is to use
more than one clinical rater for each
occasion and take the average of all
ratings. This approach will improve
reliability in the same way that in-
creasing the number of items in a
psychological test does. The increase
in reliability can be computed by
means of the Spearman-Brown for-
mulae.

The only factor that was associated
with reliability was attitude toward
the GAF and the use of measure-
ment instruments in psychiatry in
general. If the rater has a positive at-
titude in this regard, the reliability of
his or her rating is improved. An un-
derstanding of this relationship is vi-
tal in the clinical setting, because re-
sponsibility for performing GAF as-
sessments is not always linked to any
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incentive or feedback. Clinical facili-
ties should perhaps increase motiva-
tion to perform good assessments
through more systematic use of the
results of GAF assessments—for ex-
ample, in annual reports. Motivation
might also be increased by giving re-
wards to skillful raters. Another pos-
sibility is that raters who cannot
learn to rate well should not be al-
lowed to make clinical ratings.

The result that experience using
the GAF was associated with only
marginally  improved reliability
should be interpreted with some cau-
tion, because most raters in the study
group had a relatively long duration
of experience making assessments (an
average of 4.8 years), and the group
with little or no experience was small.

Conclusions

This study showed that clinical raters
can use the GAF in a sufficiently reli-
able way to enable use of the ratings
at an aggregated level. To use the
scale for an individual patient, special
procedures are required. However, a
higher level of reliability of clinical
ratings is desirable, because there is
room for improvement. Raters” moti-
vation levels seem to be the primary
factor in improving the reliability of
ratings. 4
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