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Background: Assessment of psychosocial functioning in people with schizophrenia is impor-
tant. The Global Assessment of Functioning (GAF-F) scale represents a widely applied, easy, and
quick tool, but its validity and reliability have been debated. The aim was to investigate whether
GAF-F scores are associated with other indicators of functioning, severity, and hospitalization.
Methods: A Danish population-based cohort study of adults (=18 years) with a recorded GAF-F
score at first-time schizophrenia diagnosis during 2004-2011 was performed. The internal
validity of GAF-F was evaluated by assessing its association with other baseline measures
of functioning and illness severity. Risk of schizophrenia hospitalization within 2 years was
evaluated using Cox regression stratified by sex and adjusted for age, year of diagnosis, and
inpatient/outpatient status at diagnosis.

Results: We identified 2,837 cases of schizophrenia with a GAF-F score at first-time diagnosis
(73.0% inpatients; 62.6% males). GAF-F was associated with several baseline measures of
functioning and illness severity, such as female sex, being in work, and a longer baseline hos-
pitalization. Lower GAF-F scores were associated with higher hospitalization risk among males
(reference GAF-F 61-100): GAF-F 51-60: hazard rate ratio (HRR) =1.24 (95% confidence
interval [CI] =0.89-1.75); GAF-F 41-50: HRR =1.31 (95% CI =0.97-1.77); GAF-F 31-40:
HRR =1.36 (95% CI=1.01-1.82); GAF-F 21-30: HRR =1.50 (95% CI =1.09-2.06); and GAF-F
1-20: HRR =2.30 (95% CI =1.36-3.90), fitting a dose—response relationship (P=0.031). This
association was not found in females.

Conclusion: GAF-F at first-time schizophrenia diagnosis showed good internal validity against
other measures of functionality in a Danish hospital setting. Severe impairment (as measured
by the GAF-F score) at first-time schizophrenia diagnosis was associated with a higher risk of
2-year hospitalization among males, which may indicate sex differences in the course of disease
and treatment response.

Keywords: Global Assessment of Functioning, GAF, schizophrenia, hospitalization, incident
schizophrenia, early phase treatment

Background

Schizophrenia is a debilitating disorder with many patients suffering relapses,'= but the
clinical course varies substantially and many patients also experience extended periods
with stable symptoms.*® Owing to the complex nature of schizophrenia, consensus
exists on the relevance of including both clinical and psychosocial aspects in disease
severity assessment and treatment response evaluations.> This may be of particular
importance within the first 2 years of illness, that is, among incident patients.>’
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Clinical trials have indicated that better psychoso-
cial functioning is associated with improved treatment
response’!? and a lower risk of hospitalizations.!'?> How-
ever, study populations in these trials were small, and recent
reviews have emphasized the need for studies comprising
larger populations and also with a focus on newly diagnosed
patients to obtain better knowledge on the entire course
after diagnosis.>!*!* Furthermore, measures of psychosocial
functioning that are reliable, easy to perform, and not time-
consuming are preferable in everyday clinical practice, where
lack of time often complicates assessment with detailed
rating scales."® Here, the Global Assessment of Functioning
(GAF-F) scale, split version, represents an already frequently
applied and easily accessible tool for assessing the psycho-
social level of functioning, ranging from 1 to 100, with
higher scores indicating better functioning.'® The reliability
of GAF-F has been questioned,'”'® but recent smaller stud-
ies have indicated a good validity of the GAF-F scale.!®!%!
Finally, no studies have investigated whether a measure of
psychosocial functioning at first-time schizophrenia diagno-
sis is independently associated with clinical outcome during
the early clinical course of schizophrenia.

This prompted us to perform a nationwide study on adult
patients with incident schizophrenia with a twofold aim — to
investigate whether the GAF-F score at first-time schizo-
phrenia diagnosis is associated with: 1) other indicators of
functioning and illness severity, that is, the internal validity
of GAF-F and 2) clinical outcome, that is, hospitalization
due to schizophrenia.

Methods

The Danish Schizophrenia Registry

We performed a population-based cohort study by linking
Danish nationwide registries, which are well-established
sources for research.?>>* The Danish Schizophrenia Registry
(DSR) was established in the Danish Health Care System
in 2003 and constitutes a registry on selected measures of
quality of care in relation to patients diagnosed with schizo-
phrenia (International Classification of Diseases, 10th edition
[ICD-10]: F20.0-F20.9).2526 The registry is administered by
the Danish Clinical Quality Improvement Programme and
publicly financed. Merging with the central personal registra-
tion system, covering the entire Danish population,? ensures
high coverage and good quality of the data.

Since January 1, 2004, data on eight clinical quality
measures have been collected, focusing on monitoring and
developing the quality of care and treatment of patients
with schizophrenia in psychiatric hospitals and outpatient

settings. The DSR was validated in a recent study compar-
ing the information from medical records to the variables
registered within the DSR and found an overall high agree-
ment of >80%, however, with substantial variation across
individual measures.?® In this previous study, GAF-F was
not evaluated in detail.

GAF-F

The GAF scale evaluates both symptom severity and func-
tioning (GAF-F),' ranking a patient from 1 (lowest score) to
100 (highest score) on both scales. Within the DSR, GAF-F
is used and clinicians are obligated to record the score at
various times. All hospitalized patients should have their
GAF-F score registered at discharge or once a year if hos-
pitalization lasts longer than 1 year. All outpatients should
have a GAF-F score recorded once yearly and at discharge
from the outpatient clinic.

Study population

Using the Danish Psychiatric Central Research Register
(DPCRR),? we identified all adult patients (=18 years) born
after January 1, 1955 and for the first-time diagnosed with
schizophrenia (ICD-10: F20.0-F20.9) in an inpatient or
outpatient setting between January 1, 2004 and December
31, 2011. This register comprises complete records of all
diagnoses assigned at mental hospitals in Denmark (inpatient
contacts since 1969 and outpatient contacts since 1995).%
The validity of the schizophrenia diagnosis is high.?* In the
current study, the date of the first schizophrenia diagnosis
represents the index date. Among patients diagnosed during
an admission, the index date was the discharge date. Among
patients diagnosed in an outpatient setting, the index date was
the date of the visit in the outpatient clinic where the diagnosis
was registered. Among these incident patients, we identified
all individuals who were also registered with a GAF-F score
within the DSR. We identified all recorded GAF-F scores
within 21 days of the index date, that is, between 21 days
before and 21 days after, and extracted the GAF-F score
closest to the index date. This score represented the GAF-F
score at baseline, that is, at first-time schizophrenia diagnosis.
We subdivided the patients according to the baseline GAF-F
score into the following categories: 61-100 (good function-
ing); 51-60, 41-50, and 3140 (moderate impairment); and
21-30 and 1-20 (severe impairment).?” The use of the data
was approved by the Danish Data Protection Agency, the
Danish National Board of Health and Statistics Denmark.
Analysis was performed on anonymized register data and
thus ethical approval and patient consent was not required.
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Assessment of variables to evaluate

internal validity

We identified information on sex and age.?? As indicators of
functioning, we identified educational level (primary school,
secondary school, and higher education),?® occupational
status (being in work, outside working force, including
being on [sickness] leave or under education, unemploy-
ment, old-age pension, and early retirement pension), and
marital status (single and married/couple).?” As indicators
for illness severity, we identified from the DSR information
on psychoactive substance abuse within the year prior to the
incident schizophrenia diagnosis. In addition, we identified
information from the DPCRR on the number of previous
psychiatric hospital contacts, time since first psychiatric
contact, and the following psychiatric diagnoses prior to the
first schizophrenia diagnosis: disorders due to use of alcohol
or other psychoactive substances, bipolar disorder, depres-
sion, and anxiety disorders.

Assessment of clinical outcome

The outcome of interest was the first hospitalization due to
schizophrenia (ICD-10: F20.0-F20.9) during the first 2 years
after the first-time schizophrenia diagnosis by July 31, 2013
in the DPCRR. Hospitalization has been evaluated as a useful
proxy for relapse in schizophrenia, and a follow-up of 2 years
has been used in previous studies.! The hospitalization had
to occur at least 14 days after the first-time schizophrenia
diagnosis, that is, after the date of the outpatient contact
or after discharge from the index psychiatric hospital con-
tact. Thereby, we avoided hospitalizations shortly after or
in connection with initiation of an outpatient contact and
discharges, which only lasted few days because of admin-
istrative reasons.

Statistical analysis

First, we used logistic regression analysis to investigate dif-
ferences in baseline characteristics between individuals with
and without a measured GAF-F score. Second, regarding
internal validity, that is the association of GAF-F score of <30
(severe impairment) with baseline characteristics and other
variables representing severity or functioning at first-time
schizophrenia diagnosis, we also applied logistic regression
analyses. We performed mutual adjusted logistic regression
analyses and report odds ratios and 95% confidence intervals
(CIs). Third, we followed all individuals from the index date
and for 2 years or until July 1, 2013, hospitalization, death,
or emigration. We performed complete case Cox regression
analyses to evaluate the relationship between GAF-F at

incident schizophrenia diagnosis and risk for hospitalization
within 2-year follow-up and report hazard rate ratios (HRRs),
including 95% CI. Wald tests were performed to test for linear
relationships. All analyses were adjusted for sex, age at first
schizophrenia diagnosis, inpatient or outpatient status at
diagnosis, and year of diagnosis. All analyses were performed
using STATA 13 via remote access to Statistics Denmark.

Subgroup and sensitivity analysis

We conducted sex-specific subgroup analyses. Secondly,
we stratified by age groups. In addition, we investigated if
the risk patterns were dependent on whether the first-time
schizophrenia diagnosis occurred during admission or an
outpatient contact.

We furthermore performed sensitivity analyses on dif-
ferent time windows for the baseline GAF-F score and
investigated if the results were dependent on whether we only
identified GAF-F scores within 7 or 14 days of diagnosis.

Results
We identified 2,837 patients with a GAF-F score registered
at first-time schizophrenia diagnosis (Figure 1). Logistic
regression analyses showed that patients who were registered
with a GAF-F score differed in that these patients more
often were inpatients at first-time diagnosis, were older,
and had more psychoactive substance abuse (Table S1).
Importantly, we found no sex differences or differences in
the other important proxies for functioning, such as working,
marital status, and other prior psychiatric diagnoses. Hence,
the patients included in the current study mostly comprised
people admitted at first diagnosis.

Table 1 shows characteristics at first schizophrenia diag-
nosis for the individuals with a GAF-F score.

Internal validity of GAF-F

Table 2 illustrates that a higher GAF-F score (>30, ie mod-
erate/good functioning) at incident schizophrenia diagnosis
was significantly associated with female sex and being in
work. Among males only, a prior bipolar disorder diagnosis
and older age were associated with higher baseline GAF-F
scores, whereas a longer baseline hospitalization was associ-
ated with lower baseline GAF-F.

Association of GAF-F scores with risk of
hospitalization

During the first 2 years of follow-up, 1,382 (48.8%) people
were hospitalized due to schizophrenia. Lower GAF-F scores
at first-time diagnosis were associated with an increased
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All incident patients with SZ registered
within the DPCRR and diagnosed
2004-2011, born after 1955 and

aged 218 years at first SZ diagnosis:

N=9,142

Mean age: 31.1 years; female, 38.5%;
inpatients, 35.9%

Registered within DPCRR 2004-2011
and in DSR.

N=7,270

Mean age: 31.2 years; female, 38.3%;
inpatients, 39.3%

v

A4

Not registered in DSR:
N=1,872

Mean age: 30.9 years; female,
39.2%; inpatients, 22.4%

v

Individuals first-time diagnosed with
SZ and GAF-F scored at incident SZ
diagnosis:

Study population: N=2,837

Mean age: 32.4 years; female, 37.4%;

No GAF-F at incident SZ diagnosis:
N=4,433

Mean age: 30.4 years; female:
38.9%; inpatients: 17.7%

inpatients, 73.0%

Figure | Flowchart for identification of the study population.

Notes: Patients for the first time diagnosed with SZ between 2004 and 201 | were identified from the DPCRR. Only patients registered in DSR with a GAF-F score between

21 days before or 21 days after the first SZ diagnosis were included in the study.

Abbreviations: DPCRR, Danish Psychiatric Central Research Register; DSR, Danish Schizophrenia Registry; GAF-F, Global Assessment of Functioning; SZ, schizophrenia.

risk of hospitalization (Table 3), indicating a dose—response
relationship with lower GAF-F scores predicting higher
hospitalization risk (Wald test: P=0.094). The highest
risk was observed among individuals with a GAF-F score
between 1 and 20, as compared to GAF-F 61-100: HRR
=1.76 (95% CI =1.14-2.72). In sex-specific analyses, we
found that the risk increase was present only among males
(GAF-F 61-100 as reference): GAF-F 51-60: HRR =1.24
(95% CI =0.89-1.75); GAF-F 41-50: HRR =1.31 (95%
CI=0.97-1.77); GAF-F 31-40: HRR =1.36 (95% CI=1.01—
1.82); GAF-F 21-30: HRR =1.50 (95% CI =1.09-2.06);
and GAF-F 1-20: HRR =2.30 (95% CI =1.36-3.90), fit-
ting a dose—response relationship (P=0.031) (Table 3). We
found no association between GAF-F and hospitalization
among females.

Subgroup and sensitivity analyses

We found similar associations as in the main analyses
between lower GAF-F scores and hospitalizations when
stratifying on age groups and when comparing individuals
diagnosed during admission with individuals diagnosed
in an outpatient setting. All sensitivity analyses applying

different time windows for identification of the GAF-F
score at incident schizophrenia diagnosis supported our
primary results associating lower GAF-F scores with an
increased hospitalization risk in males. In more detail,
when using GAF-F scores registered within 7 days of
first-time schizophrenia diagnosis, we found that the risk
for hospitalization increased among 1,631 males with
decreasing GAF-F scores (GAF-F 61-100 as reference):
GAF-F 51-60: HRR =1.24 (95% CI =0.87-1.75); GAF-F
41-50: HRR =1.34 (95% CI =0.98-1.84); GAF-F 31-40:
HRR =1.40 (95% CI =1.03-1.90); GAF-F 21-30: HRR
=1.50 (95% CI =1.07-2.09); and GAF-F 1-20: HRR =2.29
(95% CI =1.32-3.99), fitting a dose—response relationship
(P=0.047). When using GAF-F scores registered within
14 days of first-time schizophrenia diagnosis, we found that
the risk for hospitalization increased among 1,702 males
with decreasing GAF-F scores (GAF-F 61-100 as refer-
ence): GAF-F 51-60: HRR =1.21 (95% CI =0.87-1.70);
GAF-F 41-50: HRR =1.32 (95% CI =0.97-1.80); GAF-F
31-40: HRR =1.34 (95% CI =1.00-1.81); GAF-F 21-30:
HRR =1.47 (95% CI =1.07-2.04); and GAF-F 1-20:
HRR =2.23 (95% CI =1.30-3.82), fitting a dose—response
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Table | Baseline characteristics of the study population, overall and according to sex

Baseline characteristics

Total, N (%)

Males N (%)

Females N (%)

Total
Mean age, years (SD)
Age group, years
18-24
25-29
30-39
40+
Education
Primary school
Secondary school
Higher education
Work status
Working
Outside working force
Early retirement pension
Marital status
Married/couple
Single
Index year
2004
2005
2006
2007
2008
2009
2010
2011
Length of hospitalization at schizophrenia diagnosis
Outpatient
Hospitalized
1-30 days
31-90 days
90+ days
Mean years (SD) since first psychiatric contact
Previous psychiatric contacts®
|
2
3+
Psychoactive substance abuse in the year prior to diagnosis
Yes
No
Prior psychiatric diagnoses®
No diagnosis®
Any diagnosis®
Alcohol abuse
Substance abuse
Bipolar disorder
Depression
Anxiety disorder

2,837 (100) 1,777 (62.6) 1,060 (37.4)
324 (9.9) 323(9.7) 328 (102)
887 (31.3) 557 (31.3) 330 31.1)
474 (16.7) 310 (17.5) 164 (15.5)
708 (25.0) 453 (25.5) 255 (24.1)
768 (27.1) 457 (25.7) 311 (29.3)
1,650 (63.2) 1,069 (66.2) 581 (58.3)
309 (11.8) 180 (11.2) 129 (12.9)
652 (25.0) 365 (22.6) 287 (28.8)
610 (22.1) 370 (21.5) 240 (23.0)
1,460 (52.8) 942 (54.7) 518 (49.6)
695 (25.1) 409 (23.8) 286 (27.4)
595 (21.2) 285 (16.1) 310 (29.4)
2,229 (78.9) 1,483 (83.9) 746 (70.6)
282 (9.9) 181 (10.2) 101 (9.5)
339 (12.0) 201 (11.9) 128 (12.1)
295 (10.4) 186 (10.5) 109 (10.3)
344 (12.1) 203 (11.4) 141 (13.3)
411 (14.5) 259 (14.6) 152 (14.3)
398 (14.0) 257 (14.5) 141 (13.3)
414 (14.6) 261 (14.7) 153 (14.4)
354 (12.5) 219 (12.3) 135 (12.7)
766 (27.0) 464 (26.1) 302 (28.5)
2,071 (73.0) 1,313 (73.9) 758 (71.5)
774 (37.4) 488 (37.2) 286 (37.7)
693 (33.5) 416 (31.7) 277 (36.5)
604 (29.1) 409 (31.2) 195 (25.7)
4.98 (6.35) 471 (6.30) 5.42 (6.39)
331 (117) 225 (12.7) 106 (10.0)
326 (11.5) 212 (11.9) 114 (10.8)
2,180 (76.8) 1,340 (75.4) 840 (79.3)
1,189 (41.9) 939 (52.8) 249 (23.5)
1,648 (58.1) 838 (47.2) 811 (76.5)
1,218 (42.9) 734 (41.3) 484 (45.7)
1,619 (57.1) 1,043 (58.7) 576 (54.3)
412 (14.5) 314 (17.7) 98 (9.3)
805 (28.4) 660 (37.1) 145 (13.7)
117 (4.1) 59 (3.3) 58 (5.5)
707 (24.9) 330 (18.6) 377 (35.6)
330 (11.6) 183 (10.3) 147 (13.9)

Notes: *Number of contacts to the psychiatric hospital system, including outpatient clinics, prior to the first schizophrenia diagnosis. "We included the following diagnoses:
alcohol abuse, substance abuse, bipolar disorder, depression, and anxiety disorder. Individuals could have had other psychiatric diagnoses.

Abbreviation: SD, standard deviation.

relationship (P=0.051). Within the two above-mentioned
sensitivity analyses among females (N=980 and N=1,017
when using GAF-F scores identified within 7 and 14 days,
respectively), we found no increased risk of hospitalization
depending on lower GAF-F scores.

Discussion

The present study evaluated GAF-F scores at first-time
schizophrenia diagnosis among 2,837 incident patients with
schizophrenia. We found that GAF-F scores at the first-time
schizophrenia diagnosis were associated with other measures
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Table 2 Correlation between a low GAF-F score (GAF-F <30 versus GAF-F >30), and other variables reflecting psychosocial functioning
and illness severity, at first schizophrenia diagnosis, calculated using logistic regression

Overall Males Females

Covariate (% completeness of data) OR 95% CI OR 95% CI OR 95% ClI
Age (100%) 0.99 0.97-1.00 0.98 0.97-0.99 1.00 0.97-1.03
Female sex (100%) 0.76 0.58-0.98 - - - -
Education (92.1%)

Primary school 1.0 Ref 1.0 Ref 1.0 Ref

Secondary school 0.77 0.53-1.12 0.65 0.40-1.05 1.00 0.55-1.82

Higher education 0.82 0.61-1.11 091 0.62-1.33 0.72 0.44-1.21
Work status (97.5%)

Early retirement pension 1.0 Ref 1.0 Ref 1.0 Ref

Outside working force 0.43 0.31-0.60 0.42 0.28-0.62 0.45 0.26-0.78

In work 0.26 0.17-0.39 0.24 0.14-0.41 0.28 0.14-0.58
Being married/couple (99.5%) 0.83 0.61-1.13 0.80 0.53-1.21 0.84 0.52-1.35
Length of baseline hospitalization (100%)

Outpatient 1.0 Ref 1.0 Ref 1.0 Ref

1-30 days 1.12 0.81-1.56 I.14 0.75-1.73 1.09 0.64—1.85

31-90 days 1.04 0.74-1.47 .17 0.76—1.80 0.83 0.47-1.48

90+ days 1.91 1.39-2.63 2.42 1.64-3.58 1.09 0.60—-1.99
Time since first psychiatric contact (100%) 1.00 0.98-1.02 1.0l 0.98-1.03 0.99 0.95-1.03
Psychoactive substance abuse within the year 0.92 0.69-1.22 0.94 0.67-1.32 0.93 0.55-1.58
prior to diagnosis (96.0%)
Prior psychiatric diagnoses

Bipolar disorder (100%) 0.49 0.23-1.04 0.30 0.09-0.98 0.72 0.27-1.90

Major depression (100%) 1.01 0.76—1.33 1.10 0.76-1.57 0.97 0.62—-1.52

Anxiety (100%) 0.73 0.49-1.06 0.75 0.47-1.20 0.64 0.33-1.22

Alcohol/substance abuse (100%) 1.31 0.97-1.77 1.24 0.88-1.75 1.46 0.78-2.72

Note: Bold numbers represent statistically significant results.

Abbreviations: Cl, confidence interval; GAF-F, Global Assessment of Functioning, functioning; OR, odds ratio; Ref, reference.

of functionality and disease severity. Furthermore, lower
GAF-F scores were associated with an increased risk of hos-
pitalizations in males within 2 years of follow-up following
a dose—response relationship. Males with a GAF-F score of
1-20, compared to males with a GAF-F score of 61-100,
had a more than twofold increased risk of hospitalization. All
analyses were adjusted for important covariates and supported
by several sensitivity analyses.

Validity of GAF-F

Previous studies have questioned the reliability of GAF-E!"18
whereas more recent studies have emphasized its usefulness
and good validity.?**' However, these studies were rather
small. We included 2,837 incident patients with schizophrenia
and showed that the GAF-F score at the first-time schizophre-
nia diagnosis was associated with other important measures
of psychosocial functioning, such as poorer occupational
ability and a longer baseline hospitalization. Hence, our
results support previous studies suggesting a good validity
of the GAF-F scale?*?! and the usefulness of measuring the
level of psychosocial functioning among incident patients
with schizophrenia.!®!” Importantly, the GAF-F score has
been shown to correlate well with other frequently applied

measures of psychosocial functioning and symptom severity,
such as the Social and Occupational Functioning Assessment
Scale, the Clinical Global Impression Scale, the Positive and
Negative Syndrome Scale, and the Brief Psychiatric Rating
Scale.?2! Thus, our results support previous studies?*?! sug-
gesting that the GAF-F scale represents a valid, inexpensive,
and not time-consuming tool for assessing the functional
level of the patient. Importantly, a high inter-rater reliability
can be achieved with little training of the raters,'® which is
an important factor in everyday clinical work often suffer-
ing of time to perform more time-consuming rating scales.'?

GAF-F and the early clinical course

of illness

Previous studies have identified several predictors for hos-
pitalization with schizophrenia, such as male sex, comor-
bidities, lack of early antipsychotic response, and younger
age at diagnosis.'? Furthermore, studies have indicated
the importance of including both clinical and psychosocial
aspects in disease severity assessment and treatment response
evaluations early after the diagnosis, for example, within
the first 2 years of illness.>” In addition, studies have dis-
cussed the importance of focusing on modifiable risk factors
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Table 3 HRR for hospitalization depending on baseline GAF-F score at incident SZ diagnosis, subdivided depending on sex

All N (%) Person-time (years) Relapse (% of total) HRR® (95% Cl)¢
GAF-F at SZ

Total 2,837 (100) 3,697.5 1,382 (48.8)

61-100 222 (7.9) 305.8 93 (41.7) 1.00 (ref)

51-60 394 (13.9) 520.1 183 (46.5) 1.17 (0.92-1.52)
41-50 749 (26.4) 985.7 375 (50.1) 1.26 (1.01-1.58)
3140 1,065 (37.6) 1,360.2 532 (50.0) 1.30 (1.04-1.61)
21-30 363 (12.8) 477.1 174 (47.9) 1.28 (1.00-1.65)
1-20 44 (1.6) 48.6 26 (59.1) 1.76 (1.14-2.72)
Males N (%) Person-time (years) Relapse (% of total) HRR® (95% Cl)¢
GAF-F at SZ

Total 1,777 (100) 2,390.4 826 (46.5)

61-100 141 (7.9) 201.5 53 (37.6) 1.00 (ref)

51-60 227 (12.8) 3125 99 (43.6) 1.24 (0.89-1.75)
41-50 432 (24.3) 589.2 203 (47.0) 1.31 (0.97-1.77)
3140 687 (38.7) 919.8 321 (46.9) 1.36 (1.01-1.82)
21-30 261 (14.7) 336.9 131 (50.2) 1.50 (1.09-2.06)
1-20 29 (1.6) 305 19 (65.5) 2.30 (1.36-3.90)
Females N (%) Person-time (years) Relapse (% of total) HRRe (95% Cl)¢
GAF-F at SZ

Total 1,060 (100) 1,308.4 556 (52.5)

61-100 82 (7.7) 105.3 41 (50.0) 1.00 (ref)

51-60 167 (15.8) 208.1 83 (49.7) 1.06 (0.73-1.54)
41-50 313 (29.5) 390.4 170 (54.3) 1.19 (0.84-1.67)
3140 381 (35.9) 448.2 212 (55.6) 1.23 (0.88-1.72)
21-30 102 (9.6) 138.3 43 (42.2) 0.89 (0.58-1.36)
1-20 15 (1.4) 18.1 7 (46.7) 1.06 (0.73-1.54)

Notes: *P=0.094 for linear relationship. °P=0.031 for linear relationship. ‘P=0.37 for linear relationship. ‘The results are adjusted for age, sex, year of diagnosis, and inpatient

or outpatient status at diagnosis. Data in bold indicate significant results.

Abbreviations: Cl, confidence interval; GAF-F, Global Assessment of Functioning; HRR, hazard rate ratio; SZ, schizophrenia; ref, reference.

(eg, the functional level of the patient) instead of nonmodifi-
able risk factors for worse treatment response (eg, sex and
age).’ The importance of assessment of the functional level
already during the early clinical course has been demon-
strated in several studies,**” indicating that among first-epi-
sode psychosis patients, females reach higher psychosocial
functional levels than males during 5 years of follow-up.*
However, evidence is sparse regarding single measures of
psychosocial functioning in association with the risk for
hospitalization among incident patients with schizophrenia.
Only a few clinical trials have studied the association between
psychosocial functioning and outcome measures, mostly
among prevalent patients with schizophrenia and without
being sex-specific.!""123! Patients with schizophrenia who
were rehospitalized, compared to patients who were not, had
lower GAF scores'? and lower social functioning as mea-
sured by the quality of life scale.!! Worse premorbid social
functioning among patients with first-episode psychosis, as
measured by the premorbid adjustment scale, has been found
to be associated with poorer response to 6-week antipsychotic
treatment’ and with worse clinical course after 57% and 10

years.!? Nevertheless, these studies were limited by small
patient populations, and the present study represents the
largest investigation of the association between one measure
of the psychosocial level of functioning and the early clinical
course, including 2,837 patients with a first-time schizo-
phrenia diagnosis. Thus, our results extend the knowledge
on the importance of low functioning in schizophrenia. We
found that lower GAF-F scores among males with a first-time
schizophrenia diagnosis were associated with a higher 2-year
risk of schizophrenia hospitalization fitting a dose-response
relationship. The reason for this association only in males
may be manifold. One possible explanation might be a sex
difference in liability of hospitalization as an indicator for
relapse, that is, that care givers have a lower threshold for
admitting males than females and/or that females in general
have a higher level of social functioning and thus might not
require rehospitalization as often as males.*

Strengths and limitations
The strengths are the population-based design and the
thoroughly validated Danish registers.?>** The DSR has

Clinical Epidemiology 2016:8

submit your manuscript 329
Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Kohler et al

Dove

an overall high validity,” and we found sufficient internal
validity for GAF-F in the current study. Our findings are fur-
thermore strengthened as we identified incident patients with
schizophrenia from the Danish Psychiatric Central Research
Register?® and stratified into different GAF-F levels at the
time of the first-time schizophrenia diagnosis. Inclusion of
incident patients yields the advantage of generalization of the
results, as information on the entire course after diagnosis is
available, as opposed to prevalent cohorts.

Regarding limitations, GAF-F scores were more fre-
quently registered among inpatients. Thus, the current study
population consisted mostly of inpatients, that is, the most
severely ill patients, indicating selection bias. Second, other
measures of psychosocial functioning than the GAF-F are
used in different clinical psychiatric settings, but recent
studies have found that some of the most frequently applied
measures used in psychiatry correlated well with GAF-F.22!
Third, the GAF-F score does not necessarily reflect the
functionality at onset of hospitalization, but rather a score
of the patient’s status during the days and/or weeks around
discharge. It can be assumed that GAF-F scores recorded at
the beginning of hospitalization would have been lower. How-
ever, this may have rather underestimated than overestimated
our association. Still, the above mentioned limitations may
possibly have resulted in misclassification of functionality
as indicated by the GAF-F score. Nevertheless, our results
were significant in sensitivity analyses with different time
windows of the assessments of the baseline GAF-F score.

Conclusion

Among 2,837 incident patients with schizophrenia, GAF-F
at first-time schizophrenia diagnosis was associated with
other measures of functioning in a Danish hospital setting.
Furthermore, lower GAF-F scores were associated with an
increased risk of 2-year hospitalization among males in a
dose-response relationship, which may indicate sex dif-
ferences in the course of disease and treatment response.
Thereby, our results expand the findings associating psy-
chosocial measures of functioning with the early clinical
course of schizophrenia.
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Supplementary material

Table S1 Association of characteristics of individuals who were GAF-F scored at first-time schizophrenia diagnosis (N=2,827) and

individuals who did not receive a GAF-F score (N=4,433), using logistic regression

Covariate (% completeness of data) With GAF-F score Without GAF-F score OR 95% ClI
N=2,837 N=4,433
Mean age, years (SD) (100%) 324 (9.9) 30.4 (9.4) 1.02 1.01; 1.03
Female sex (100%) 1,060 (37.4) 1,723 (38.9) 1.09 0.96; 1.24
Work status (97.9%)
Early retirement pension 695 (25.1) 755 (17.4) 1.0 Ref
Outside working force 1,460 (52.8) 2,574 (59.2) 0.89 0.76; 1.06
In work 610 (22.1) 1,021 (23.5) 1.03 0.85; 1.24
Being married/couple (99.1%) 595 (21.2) 1,157 (26.4) 0.95 0.82; 1.09
Length of baseline hospitalization (100%)
Outpatient 766 (27.0) 3,647 (82.3) 1.0 Ref
1-30 days 774 (37.4) 382 (8.6) 12.27 7.18; 20.98
31-90 days 693 (33.5) 202 (4.6) 19.18 10.08; 36.49
90+ days 604 (29.1) 202 (4.6) 30.38 15.66; 58.94
Psychoactive substance abuse within the 1,189 (41.9) 1,419 (32.0) 2.09 1.36; 3.21
year prior to diagnosis (92.4%)
Prior psychiatric diagnoses (100%)
Bipolar disorder 117 (4.1) 129 (2.9) 1.07 0.78; 1.46
Major depression 707 (24.9) 1,090 (24.6) 1.04 091; 1.20
Anxiety 330 (11.6) 549 (12.4) 0.93 0.77; 1.12
Alcohol/substance abuse 975 (34.4) 1,199 (27.1) I.14 0.97; 1.33

Notes: Data are presented as n (%). Bold numbers represent statistically significant results. OR adjusted for all factors shown, including interaction terms for hospitalization
and age, and hospitalization and psychoactive substance abuse.
Abbreviations: Cl, confidence interval; GAF-F, Global Assessment of Functioning; OR, odds ratio; SD, standard deviation; Ref, reference.
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