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Introduction

Abstract

Rationale, aims and objectives The Global Assessment of Functioning Scale (GAF) is
widely used to assess psychological, social and occupational functioning. The validity and
reliability of the GAF in clinical practice have only scarcely been studied in naturalistic
samples.

Methods A total of 432 outpatients with a current major depressive disorder (MDD) were
evaluated with routine outcome monitoring (ROM). At baseline the GAF score was
assessed by the treating clinician and at ROM baseline and follow-up sessions also by
a trained test nurse. Sociodemographic data, the Mini International Neuropsychiatric
Interview Plus and scores on the Montgomery-Asberg Depression Rating Scale, Beck
Depression Inventory-revised, Brief Symptom Inventory and Short Form-36 were assessed.
Results At baseline, the mean GAF score by the clinician was 54.8 (range 35-85), and this
was systematically lower than the mean GAF score by the test nurse of 57.5 (range 31-88).
GAF scores by the clinician and test nurse correlated weakly (7 = 0.26). The GAF scores of
the clinicians correlated strongly with disease severity, and social and physical functioning.
Conclusion The GAF showed rather poor inter-rater reliability as well as poor discrimi-
nant validity with disease severity and physical limitations in a large naturalistic sample of
outpatients with MDD.

After the introduction of the GAF, a number of studies have
been published that claim the GAF to be a reliable scale [2-11],

The Global Assessment of Functioning Scale (GAF) is designed
as an easy and brief measure that integrates within a single score
three different dimensions of the individual’s level of functioning:
psychological, social and occupational. The purpose of the GAF
is to represent the patient’s current (i.e. for the past week) level
of functioning and to track the clinical process of that patient
with little demand on the clinician’s time [1]. The GAF score
ranges from 1 to 100, with lower levels reflecting more disable-
ment within the dimension that is most adversely affected. The
GAF is widely used in clinical practice as an integral part of
the standard multi-axial psychiatric diagnostic system: Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV-TR) [1].

but these studies have all been conducted in research settings. Only
Vatnaland and colleagues [12] studied the reliability of the GAF
used by untrained doctors in a routine clinical setting of patients
admitted at an acute setting of a psychiatric hospital. They found a
rather poor reliability of the GAF.

The validity of the GAF has also been studied, which showed it
to be relatively independent of sociodemographic factors [13], but
closely inversely associated with the number of symptoms [13]
and the duration of hospitalization [14]. Furthermore, an inverse
association with the number and complexity of Axis I diagnoses
was found [10,15-19]. A revised version of the GAF, which con-
siders only social and occupational functioning and not symptom
severity, was associated with ratings of clinical symptoms, but not
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with ratings of functioning [20]. In the version of the Mental
Illness Research, Education, and Clinical Center (MIRECC),
occupational functioning, social functioning and severity of symp-
toms are scored on three subscales. All three were shown to be
reliable and valid. However, all these studies have been carried out
in a research setting, and raters had received extensive training on
how to score the GAF [11].

In two prospective analyses, the GAF was found to have good
predictive power for prognosis among inpatients [21] and patients
with schizophreniform disorder [22]. There are no prior studies on
the GAF in adult patients with depressive disorders. Previous
studies on the GAF included children [2—4] or adult patients
with schizophrenia [10,22], substance abuse disorders [13] and
delirium [16], and groups of patients with different disorders,
including mood disorders, anxiety disorders and personality
disorders [5-7,12].

In view of the lack of studies on the GAF in depressed patients,
the objective of this paper was to assess the reliability and conver-
gent and discriminant validity of the GAF in a non-research, natu-
ralistic sample of outpatients with major depressive disorders
(MDDs) in a secondary mental health care setting where the GAF
is part of the routine outcome monitoring (ROM) procedure [23].
We aimed to discover whether the GAF meets its purposes, when
used in this population and setting.

Methods

Patients

In total 4157 patients, who sought treatment at the Regional
Mental Health Provider (RMHP) Rivierduinen in the Netherlands
(service area with 1.1 million inhabitants) between January 2002
and January 2007, were as part of normal clinical practice, evalu-
ated with ROM. Of these patients, 1654 had a DSM-IV diagnosis
of a current MDD as established by the Mini International Neu-
ropsychiatric Interview Plus (MINI-plus) [24]. We excluded
the patients without a follow-up assessment in ROM (n =901),
to select patients who had received treatment. This resulted in a
group of 753 subjects. We examined possible selection bias by
comparing the characteristics of these patients (n = 753) with the
group without a follow-up assessment (n = 901). These groups did
not differ statistically significant with respect to co-morbidity
of mood disorders, co-morbid drug or alcohol abuse/dependency,
disease severity and co-morbid eating disorder. The groups did
differ, with respect to co-morbid generalized anxiety disorder
(7.3% follow-up vs. 4.6% lost-to-follow-up, P =0.02) and psy-
chotic features (0.9% follow-up vs. 2.7% lost-to-follow-up,
P=0.01).

Subsequently, we excluded patients who did not have complete
ROM assessment (n =41), patients with a bipolar I or II disorder
(n=20), patients over 65 years of age (n=1), patients treated
(time between first and second GAF assessment) shorter than 4
weeks or longer than 52 weeks (n = 47), patients with a depressive
disorder in remission at intake [Montgomery-Asberg Depres-
sion Rating Scale (MADRS) score of 15 or lower] (n = 15), and
patients with a depressive disorder with psychotic symptoms
(n =3). Of the remaining 626 patients, 194 were excluded because
there was no GAF assessment by a clinician available. This
resulted in a research sample of 432 MDD patients (26%).
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Instruments/routine outcome monitoring

In ROM, all patients referred to the RMHP Rivierduinen in the
Netherlands for treatment of a mood, anxiety or somatoform dis-
order received an extensive baseline assessment. The assessment
comprised a standardized diagnostic interview [Mini-International
Neuropsychiatric Interview Plus (MINI-plus)] [24,25], the assess-
ment of sociodemographic and socioeconomic data, the adminis-
tration of observer-rated scales and self-report questionnaires,
and general measures of health and quality of life, including the
MADRS, the Beck Depression Inventory-revised (BDI-II) [26],
the Brief Symptom Inventory (BSI), which is a short version of the
Symptom Checklist (SCL-90) [27], and the Short Form-36 (SF-
36) [28,29]. The assessments were performed by specially trained
test nurses in the outpatient clinics. Dedicated software has been
developed to assist in this task [23]. All patients with sufficient
mastery of the Dutch language who were able to complete com-
puterized and written questionnaires were eligible for ROM. The
data were made available in an anonymous form, as dictated by the
Psychiatric Academic Registration Leiden (PAREL) regulation.
This procedure has been approved by the Medical Ethical Com-
mittee of the University Medical Hospital Leiden.

Raters

During intake, each new patient was interviewed by a clini-
cian (i.e. psychiatrist, resident in psychiatry or psychologist-
psychotherapist), who subsequently scored the GAF. The
clinicians did not receive specific training on the scoring of
the GAF, other than the general education for their profession. One
week later each patient took part in the ROM. As part of the ROM,
the test nurse scored the GAF as well. The test nurses received an
extensive instruction on how to score the GAF. They based their
GAF score on their own individual interview of the patient, MINI-
plus, MADRS and BAS. Neither the test nurses nor the clinicians
knew in advance that their GAF scores were being used for a direct
comparison as a study aim, and these two mental health profes-
sionals were not aware of each other’s GAF scores, resulting in
independent assessment. At follow-up (after median 5.2 = SD 2.2
months), the GAF was scored again as part of the ROM by a test
nurse using the same procedure.

Statistical analysis

Of the final sample of 432 depressed patients, sociodemographic
characteristics and co-morbid disorders were described according
to tertiles, based on the clinician’s GAF scores. Differences
between study groups were analysed by analysis of variance
(ANOVA) or ¥ (linear-by-linear) test for categorical variables. To
examine whether patients were categorized similarly by clinicians
and test nurses, the equivalence between the GAF scores of the
clinician and test nurse was analysed by Kappa statistics. Corre-
lations between the GAF scores of the clinicians and the test
nurses were calculated using the Pearson’s correlation coefficient.
For other analyses, the GAF score was used as a continuous
measure. Univariate and multivariate regression analyses were
used to assess the association between the GAF scores and other
instruments on social and occupational functioning and symptoms.
Multivariate analyses were adjusted for potential confounding by
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sex, age, ethnic background and educational level. Employment
status was not included as a confounder, as unemployment or
disablement may be a consequence of the psychiatric illness, or
an alternative measure of poor occupational functioning. Using
stepwise multiple regression analysis with the GAF score as the
dependent variable and MADRS score, BDI score, BSI total score,
SF-36 subscale scores, the independent predictors for the GAF
score by the clinician and the test nurse were explored. Again,
these analyses were adjusted for sex, age, ethnic background and
educational level. Statistical significance was inferred at P < 0.05.
All statistical analyses were undertaken with spss 17.0.

Results

At baseline, the mean GAF score by the clinician was 54.8 (SD:
6.5; median 55) and ranged from 35 to 85. The mean GAF score by
the test nurse was 57.5 (SD: 7.6; median 57) and ranged from 31
to 88. The clinicians scored on average 2.3 points lower than
the test nurses (95% confidence interval: 1.3-3.2; P <0.001). The
clinicians were much more likely to round GAF scores to the
nearest 5’s or 10’s than the test nurses. The sociodemographic
characteristics of our patient sample are presented in Table 1,

E.M.V. Grootenboer et al.

divided in three groups according to the tertiles of the clinician’s
GAF scores. There were no significant differences in age, marital
status or co-morbid anxiety or somatoform disorder. Lower
GAF scores were significantly associated with a non-Dutch ethnic
background (P =0.04), lower education (P =0.008) and more
unemployment (P < 0.001).

Reliability of the GAF

Pearson’s correlation coefficients between the baseline GAF score
by the clinician and the baseline GAF score by the test nurse was
0.26 (P = 0.001) (Table 2 and Fig. 1), and between the baseline
GAF score by the clinician and the follow-up GAF score by the
test nurse was 0.19 (P <0.001). In comparison, the correlation
between the baseline and follow-up GAF scores by the test nurse
was 0.45 (P <0.001). Likewise, the concordance reflected by
Cohen’s Kappa between the GAF score by the clinician and the
baseline GAF score by the test nurse when using categories was
statistically significant but of very poor strength (Table 2). When
using more extreme cut-offs for the GAF score (group 1: =45;
group 2: 46—60; group 3: >60) the Cohen’s Kappa did not improve
in strength (data not shown). Moreover, Cohen’s Kappa did not

GAF by clinician

Table 1 Baseline sociodemographic character-
istics and co-morbid disorders according to

Intermediate

tertiles of the GAF in outpatients with current

Low GAF GAF High GAF MDD
n=162 n=147 n=133 P-value
GAF
Mean + SD 48.1 + 3.4 55.0 = 0.4 622+ 4.4
Range 35-50 51-b5 56-85
Age — geometric mean; Ps—Pgs 39.2 £10.5 39.2 +11.0 379122 0.32
Sex (%)
Male 38.2 32.0 24.8 0.02
Female 61.8 68.0 75.2
Ethnic background (%)
Dutch 73.0 79.7 84.0 0.04
Other ethnicity 27.0 20.3 16.0
Marital status (%)
Married/living with partner 46.8 53.9 49.6 0.82
Divorced/widow(er) 20.6 1.7 17.6
Living alone 325 34.4 32.8
Education (%)
Lower education 21.4 7.8 10.1 0.008
High school (lower) 29.4 39.1 27.7
High school (higher) 36.5 35.9 42.9
College/university 12.7 17.2 19.3
Employment status (%)
Unemployed 34.9 25.8 23.5 <0.001
Work-related disability/retired 46.8 36.7 294
Employed 18.3 375 47.1
Co-morbid anxiety of somatoform 0.13
disorder (%)
Absent 35.5 40.8 44.4
Present 64.5 59.2 55.6

P-values by analysis of variance (ANOVA) or x? test for categorical variables.

For education and marital status, P-value by x? test, linear-by-linear term.

GAF, Global Assessment of Functioning Scale; MDD, major depressive disorder.
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Table 2 Concordance of the GAF between the doctor and the test nurse in outpatients with current MDD

GAF by clinician, n (%)

GAF by test nurse Low (=50) Intermediate (51-55) High (>55) Kappa Pearson’s R

Baseline
Low GAF (= 50) 30 (27.8) 16 (13.9) 11 (9.6) 0.14 0.26
Intermediate GAF (51-55) 33 (30.6) 31 (27.0) 21 (18.3) (P<0.001) (P<0.001)
High GAF (>55) 45 (41.7) 68 (59.1) 83 (72.2)

Follow-up
Low GAF (= 50) 25 (19.7) 19 (15.0) 6 (5.2) 0.07 0.19
Intermediate GAF (51-55) 20 (15.7) 15(11.8) 14 (12.1) (P=0.02) (P<0.001)
High GAF (>55) 82 (64.6) 93 (73.2) 96 (82.8)

GAF, Global Assessment of Functioning Scale; MDD, major depressive disorder.
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Figure 1 Association between baseline GAF scores by the treating
doctor and the trained test nurse in outpatients with current MDD.
Pearson’s correlation coefficient is given with a univariate regression
line. GAF, Global Assessment of Functioning Scale; MDD, major depres-
sive disorder.

increase in strength when the time interval between baseline and
follow-up was restricted to 6 months or shorter (data not shown).

Validity of the GAF

Significant associations were found between the clinicians’ GAF
score and diverse scales measuring disease severity of depressive
symptoms, being the MADRS, BDI-II and BSI total score
(Table 3). However, the correlation with the BSI total score disap-
peared, when adjusting for sex, age, ethnic background and edu-
cation. Multiple correlations were found between the clinicians’
GAF score and subscales of the SF-36, of which the strongest were
with poor physical functioning, poor social functioning and poor
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mental health (Table 3), which persisted after adjustment for sex,
age, ethnic background and education.

Using stepwise multiple regression analysis, the clinicians’
GAF score correlated independently with the MADRS score
and the SF-36 subscale physical functioning, when adjusting for
sex, age, ethnic background and education (Table 4). However,
there were no independent associations with SF-36 subscales that
reflected psychological, social and occupational functioning.

The GAF scores by the test nurses were significantly associated
with the MADRS, BDI-II and total score on the BSI, in this case
also after adjustment for sex, age, ethnic background and educa-
tion. All associations between nurse GAF scores and SF-36 sub-
scales were much weaker than the GAF scores by the clinician and
the SF-36 subscales, which may indicate that the GAF score by the
trained test nurse was less affected by global physical functioning.
In multivariate analysis, the MADRS was the only independent
correlate of the GAF by the test nurse.

Discussion

In this prospective study in a large secondary care naturalistic
sample of outpatients with a MDD, the inter-rater reliability of the
GAF was weak, as indicated by the association between the GAF
scored by the clinicians and the GAF scored by the test nurses.
Also, the GAF showed rather poor discriminant validity.

These results contradict a number of previous studies on the
GAF. However, all but one of these previous studies were con-
ducted in research settings. In many of these, the patient infor-
mation was presented in a standardized way: after watching a
videotape [5,6] or reading case vignettes [2—4]. In others the cli-
nicians had a more extensive training than is usual in clinical
practice [4,5,7,10,11]. The only study with results more or less
comparable to those of our study was also carried out in a natu-
ralistic setting, but with inpatients in an acute setting [12].

We found evidence for a substantial contribution of the patient’s
psychiatric symptoms and disease severity to the GAF score. The
GAF scores by the clinicians as well as by the nurses were strongly
associated with disease severity measures from both the MADRS
and the BDI. This concurs with findings in other populations of
the GAF score being associated with psychiatric symptoms
[3,10,13,14,16-19].

Although the GAF should be scored independently from phy-
sical functioning [1], the clinicians’ GAF score (as opposed
to the nurses’ GAF score) was most strongly associated with
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Table 3 Comparison of GAF scores by the treating doctor and the trained test nurse for associations with rating scales in 432 outpatients with current

MDD

GAF by clinician

GAF by test nurse

Unadjusted Adjusted* Unadjusted Adjusted*
MADRS score -0.22 (P<0.001) —-0.20 (P< 0.001) —-0.40 (P<0.001) -0.39 (P< 0.001)
Beck Depression Inventory score -0.19 (P< 0.001) -0.17 (P=0.001) -0.21 (P< 0.001) -0.23 (P< 0.001)
BSI total score -0.11 (P=0.02) -0.08 (P=0.12) -0.18 (P=0.001) -0.16 (P=0.007)
SF-36 subscales:
Physical functioning 0.25 (P<0.001) 0.26 (P<0.001) 0.11 (P=0.05) 0.09 (P=0.16)
Social functioning 0.20 (P<0.001) 0.18 (P=10.001) 0.10 (P=0.06) 0.09 (P=0.13)
Role limitations due to physical problems 0.12 (P=0.02) 0.12 (P=0.02) 0.06 (P=0.32) 0.04 (P=0.48)
Role-limitations due to emotional problems 0.10 (P=10.04) 0.11 (P=0.04) 0.00 (P=1.00) 0.02 (P=0.67)
Mental health 0.20 (P<0.001) 0.16 (P=10.002) 0.18 (P=0.001) 0.17 (P=10.003)
Vitality 0.15 (P=0.002) 0.14 (P=10.008) 0.13 (P=0.02) 0.15 (P=10.009)
Bodily pain 0.13 (P=10.009) 0.12 (P=0.03) 0.03 (P=0.63) 0.03 (P=0.58)
General health perceptions 0.17 (P=0.001) 0.17 (P=10.001) 0.08 (P=0.15) 0.13 (P=0.03)

MADRS, Montgomery-Asberg Depression Rating Scale; BSI, Brief Symptom Inventory; SF-36, Short Form (36) Health Survey; GAF, Global Assess-

ment of Functioning Scale; MDD, major depressive disorder.
Data are beta (P-value between brackets) by regression analysis.
*Adjusted for sex, age, ethnic background and education.

Table 4 Independent predictors of GAF scores by the treating doctor
and the trained test nurse in outpatients with current MDD

GAF by clinician GAF by test nurse

Beta P-value Beta P-value
SF-36 subscales: 0.23 <0.001
Physical functioning
MADRS score -0.16 0.003 -0.38 <0.001

MADRS, Montgomery-Asberg Depression Rating Scale; SF-36, Short
Form (36) Health Survey; GAF, Global Assessment of Functioning Scale;
MDD, major depressive disorder.

Data are beta by stepwise multiple regression analysis with GAF as
dependent variable and MADRS score, Beck Depression Inventory
score, Brief Symptom Inventory total score, SF-36 subscale scores as
independent variables (adjusted for sex, age, ethnic background and
education) with accompanying P-values.

physical functioning on the SF-36. However, it should be noted
that depressive patients often show physical symptoms [30]. In
addition, our study showed an association between the clinicians’
GAF score and social functioning on the SF-36, similar to the
finding from a previous study with veterans with substance use
disorders of whom some had Axis I co-morbidity [13]. In our study
the nurses’ GAF score showed no independent association with
social functioning.

Our study has several limitations and strengths. A limitation
of this study is the fact that the test nurses scored the GAF a week
after the clinicians. Knowing though, that these patients had a
depressive disorder, it can be assumed that the severity of their
psychiatric symptoms and their level of functioning did not
change importantly within a week. Second, this patient sample
only included patients who received follow-up. This sample was
chosen explicitly to be able to evaluate the GAF when used before
and during treatment of outpatients. The results are therefore gen-
eralizable to outpatients who receive treatment. The ethnicity of
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our study participants was mainly Caucasian. Therefore, the
results need to be confirmed in populations of other origin. Finally,
patients with a co-morbid Axis I or Axis II disorder were included.
It is therefore unclear whether findings are also applicable to
patients with a pure MDD without co-morbidity (who, however,
are the exception in naturalistic settings). Our study also has
several strengths. First, we used a routine clinical setting with a
large sample of outpatients. Therefore, we believe our conclusions
are of clinical relevance. Second, we included patients with
depressive disorders. We are not aware of previous studies on the
GAF that evaluated its use in this specific patient population.
Previous studies have shown that a (short) training on how to
score the GAF improves the reliability of this scale [4,5,7,10,11].
Whether training also improves the reliability of the GAF in
depressed out-patients should, however, be subject for future
research.

Conclusions

The findings of this study support the idea that the GAF used in a
routine clinical practice with depressive outpatients has rather poor
inter-rater reliability and discriminant validity. More importantly,
in routine clinical practice the GAF is used not only to judge the
patient’s health, but also to determine the use of health care
resources, such as whether a patient should receive welfare ben-
efits [4,5]. Also, in the Netherlands, the GAF is used by the
government for the evaluation of the quality of care in Dutch
psychiatric hospitals, as part of a benchmarking procedure. The
poor reliability and validity we found in clinical practice throws
serious doubts on these practices.

Furthermore, the GAF score was associated with such diverse
factors, namely disease severity, social functioning and physical
complaints, that its clinical value is dubious. Therefore, to our
view, it should be seriously questioned whether a place should
be reserved for the GAF in its present form in DSM-V. Together
with other research teams [5,15,31] we therefore suggest the

© 2011 Blackwell Publishing Ltd
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introduction of a scale which reflects the level of functioning
separate from the severity of the psychiatric symptoms of a patient.
In that context, Niv and colleagues have developed the MIRECC
version of the GAF [11], which explicitly breaks up the GAF into
three subscales for occupational functioning, social functioning
and symptom severity. This version was tested in schizophrenic
and schizoaffective patients, and future research is needed to
examine whether this approach is also reliable and valid for
depressed patients and patients with other psychiatric illnesses.
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