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ABSTRACT – Background and Objectives: Mental health problems are common in Primary Health care and clinicians require valid and reliable instruments to make good treatment plans for these patients. The Outcome Questionnaire-45 (OQ-45) was developed by
Lambert and colleagues in order to help improve outcomes of treatment.
The aims of this study were to examine the psychometric properties of the Swedish
version of OQ-45 when administered by an automated technique and to evaluate if the
OQ-45 uniquely could contribute to the description of the patients’ difficulties and needs
beyond demographic characteristics and other instruments.
Methods: The study comprised 816 patients with mental ill-health taking part in a large
randomized controlled trial, Regassa.
The OQ-45 data were collected by Interactive Voice Response IVR, a computerized,
automated telephone technique. The OQ-45 consists of 45 items summarized in a total
score and in three subscales; Symptoms of distress, SD, Interpersonal relations, IR, and
Social role functioning, SR. Depression was measured by MADRS and health-related
quality of life by EQ-5D.
Results: The OQ-45 total score showed good psychometric properties, but there was
little support for its three factor structure. The OQ-45 significantly predicted level of depression and health-related quality of life in patients.
Conclusions: The OQ-45 contributed uniquely to the description of the patients problems. The results indicate that the total score of the Swedish version of OQ-45 can be
valuable to use for clinicians in the field.
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Introduction
Mental ill-health is common in Primary
Health care, 25-30% of the patients having
mental health problems and some of them are
not getting the treatment they need1,2,3. It is
important for clinicians to use reliable and
validated instruments to make good decisions about the patient’s treatment. Automated techniques can be an effective and less
cost consuming way of administering different measures and to follow large samples of
patients4,5,6. Regular uses of patient-reported
outcome measures can provide an efficient
way of improving the assessments, processes
and outcomes of health care7,8.
The Outcome Questionnaire-45 (OQ-45)
was developed by Lambert and colleagues9,10
to improve the results of psychotherapy by
tracking the treatment response during treatment. These process measures have been found
useful to decrease the risk for treatment failure
and to improve positive outcomes10,11,12,13.
OQ-45 has shown good test-reliability, sensitivity, internal consistency and validity in
different studies14,15 and has been translated
into several languages including Swedish16.
Wennberg and co-workers concluded that the
psychometric properties of the Swedish version of the OQ-45 in a substances use disorders sample were acceptable except for a low
internal consistency of the Social function
subscale. This was in accordance with other
cross-cultural studies17,18.
Our interest was to further evaluate the
OQ-45 in a large sample of primary health
care patients with mental ill-health problems.
The purpose of this study was to examine the
psychometric properties of the Swedish version of OQ-45 administered by automated
telephone technique and to examine its ability to predict level of depression and healthrelated quality of life in primary health care

patients, beyond demographic characteristics
and other standard instruments. Thereby we
aimed to investigate whether OQ-45 could
make any unique contribution to the description of the patients` difficulties and needs.

Methods
Study design
The present study was carried out within
Regassa, a Swedish national multicenter Randomized Controlled Trial (RCT), which aims
to study the effects of Internet based Cognitive Behavioral Therapy, ICBT, and physical
activity compared to treatment as usual on
sick-leave and work-ability in patients with
mild to moderate depression, anxiety and
stress related mental ill-health. The Regassa
project took place in six different health care
regions in Sweden, during 2011 to 2014, and
twenty primary health care units were engaged. The project offered three months intervention and patients were followed up 3
and 12 months after baseline. Additionally
the patients were followed during and after
treatment through an automated telephone
technique, Interactive Voice Response (IVR).
The regional ethical review board in Stockholm approved the study.

Selection and description
of participants
The patients in Regassa were included by
a central research unit in Stockholm and different Primary Health care units. The study
was based on voluntariness, informed consent
and confidential treatment of data. After the
patient had signed the agreement to take part
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in the study, they answered a battery of different scales and questionnaires administrated
by a research assistant. At this point they registered in IVR. Thereafter they were randomized to the three treatment alternatives.

IVR
IVR is a computerized, automated telephone system which is programmed to handle questionnaires to be responded to by a
touchtone telephone. At baseline the patients
called the system and registered their personal telephone number and answered the
questionnaires included. The computerized
system was programmed to perform six follow-up assessments to capture the patients
view after one, two and three months in treatment and thereafter another three times until
12 months after baseline. At each follow-up
the system called the patients’ registered
phone number and the patient answered the
questionnaires. The results will be reported in
a forthcoming paper.

and were included in the present study. The
130 patients who did not answer all 55 questions were regarded as drop-outs. Seventynine of them had answered only a few questions and the other 51 patients had not
registered in IVR at all. When comparing the
study group of 816 patients with the 130 dropouts there were no significant differences regarding gender, age, education level, civil
state, employment, depression (MADRS) and
health-related quality of life (EQ-5D). The
patients’ characteristics are shown in table 1.

Instruments
Questionnaires in IVR
Three instruments were used in the IVR
system: OQ-45, the four- item version of the
Perceived Stress Scale, (PSS-4)19, and the
Karolinska Sleep Questionnaire (KSQ),
which contains of six questions about sleep
patterns. The KSQ was not used in this study.

In Regassa 946 persons, aged 18-67, 689
women and 257 men, with mild to moderate
depression, anxiety disorders and stress related mental health problems were included.
The inclusion criteria were symptoms of depression, defined by ≥ 10 points on the Patient Health Questionnaire (PHQ9) and good
knowledge in the Swedish language. Knowledge of Swedish was necessary for participation in the Internet based CBT program
which was only available in Swedish. Exclusion criteria were alcohol and substance
use disorders, need for psychiatric specialist
care and severe somatic illness that motivated sick-leave per se.

The OQ-45 measures the patients level
of functioning and consists of three subscales
essential to define outcome: Symptoms of
distress (SD), Interpersonal relations (IR)
and Social role functioning (SR). The 45
items have five response alternatives: never
(0), rarely (1), sometimes (2), frequently (3)
and almost always (4). The SD subscale consists of 25 items, the IR subscale of 11 items
and the SR of 9 items. Possible scores on the
scale range from 0-180 points where 180 is
the maximum negative score. The scores are
related to three different levels of functioning:
High 0-63, medium 64-84 and low 85-180
points20. The cut-off point between clinical
and normal population as established by normative data from the US is 64 points21.

Of the 946 patients, 816 completed all the
55 questions in the IVR system at baseline,

The Perceived Stress Scale (PSS) has been
developed in three different versions. The

Inclusion of patients
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Table 1
Descriptive Statistics for the Total Group N816 and a Comparison between Male N = 216 and Female N = 600.
Total group

Male

Female

Male/Female

Age, years M (± Sd)

43 (12.1)

44 (12.5)

42 (11.9)

ns

Education %
Low
Medium
High

3.40%
34.40%
60.40%

4.60%
43.50%
51.90%

3.00%
32.40%
63.50%

Civil status %
Living alone
Living together

41.00%
59.00%

42.10%
57.90%

40.20%
59.80%

Employment %
Employed
Unemployed
Retired
Sick-leave

78.50%
12.40%
3.70%
5.00%

74.90%
16.70%
4.20%
4.20%

80.20%
10.90%
3.50%
5.40%

84.50 (19.50)
49.80 (12.00)
18.20 (6.50)
16.40 (5.50)

82.20 (20.90)
48.10 (12.80)
18.00 (6.70)
16.00 (5.40)

85.30 (18.90)
50.40 (11.60)
18.30 (6.40)
16.60 (5.50)

13.00%
34.90%
52.10%

17.10%
35.60%
47.20%

11.50%
34.60%
53.80%

21.50 (7.20)

22.10 (6.80)

21.30 (7.30)

OQ-45, M (± Sd)
Total score
Symptom scale
Interpersonal scale
Social scale
OQ-45, clinical level %
Low scores
Medium scores
High scores
MADRS,depression M (± Sd)
Total score
MADRS, clinical level %
No depression
Mild dep
Moderate dep
Severe dep

P = 0.006**

ns

ns

P = 0.045*
P = 0.016*
ns
ns
ns

ns
ns

7.20%
27.30%
62.20%
3.30%

9.60%
33.80%
53.80%
2.90%

EuroQol-5D(EQ-5D), M (± Sd) 0.55 (0.27)

0.54 (0.27)

0.55 (0.26)

ns

Perceived Stress
Scale (PSS), M (± Sd)

12.90 (2.50)

12.80 (2.70)

13.00 (2.40)

ns

74.30%
8.40%
14.00%
2.80%

74.00%
10.20%
12.60%
3.30%

74.70%
7.90%
14.60%
2.80%

ns

MINI diagnosis, Depression
and Anxiety
Both Dep and Anx
Dep
Anx
No Dep or Anx

8.90%
32.10%
56.00%
3.00%
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PSS 14-items scale constructed by Cohen is
translated into several languages and has
shown good psychometric properties in different studies19,22,23. The Swedish version of
the 10-items scale has shown good validity
and internal consistency24. The PSS 4-items
version has shown acceptable psychometric
properties in different studies and has been
recommended for telephone follow-ups19,25,26.

Other questionnaires at baseline
The Montgomery Åsberg Depression Rating Scale (MADRS) consists of 10 items
with six response alternatives and has shown
good psychometric properties27,28. The EuroQol 5D (EQ-5D) is a self-report questionnaire for the measurement of health-related
quality of life and consists of 5 items describing five dimensions of health with three
levels in each dimension29,30. The Mini-International Neuropsychiatric Interview (MINI)
was used for diagnostics31. Further the patients answered a battery of socio demographic questions previously used in a longitudinal population based study in Stockholm,
the PART study32.

Statistics
All the analyses were done in SPSS 20.0.
The comparison between groups on scales
and age was made with independent sample ttest and for proportions the Chi-square test
was used. Internal consistency was measured
by Cronbach s alpha and the factor structure
of OQ-45 was studied by Principal Component Analysis (PCA). To predict the level of
depression (MADRS) and health related quality of life (EQ-5D) by OQ-45, a hierarchical
linear regression was used.

Results
Table 1 shows the results on the different
measures for the total group and for males
and females separately. The proportion of
woman was high, 74%. The education level
for the total group was high; two-thirds had
a post gymnasium or university education.
Most of the patients were working or studying and only 5% was on sick-leave. According to their scores on OQ-45, half of the patients had a low level of functioning. The
scores on MADRS showed that more than
half of the patients had a moderate level of
depression and only a few were severely depressed. The total score on EQ-5D was 0.55
which is in level with the mentally ill patients
in a National rehabilitation program33. Three
quarters of the patients had both depression
and anxiety diagnoses, i.e. the comorbidity
was high. Women and men differed on three
measures: educational level, OQ-45 and OQ45 symptoms subscale.
The correlations between OQ-45 and the
other included psychometric measures are
strong. The results are shown in table 2.
The internal consistency was good for the
total OQ-45, α = 0.88, and for the SD subscale, α = 0.83. The internal consistency
was satisfactory for the IR subscale α = 0.75
and for the SR scale, α = 0.70. The principal
component analysis with oblique rotation
showed good loadings for the SD subscale
but less for the IR and SR subscales. The extraction of factors resulted in 11 factors using the Kaiser criterion eigenvalues > 1 and
3-5 factors using the scree plot. When the
number of factors was set to three, 15 of the
25 SD subscale items loaded > 0.40 on factor 1. Three SD items about somatic problems loaded > 0.40 on factor 2. Five IR items
out of 11 loaded > 0.40 on factor 1, one IR
item loaded negatively -0.42 on factor 2 and
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Table 2
Correlations between level of function measured by Outcome Questionnaire-45 (OQ-45) and depression
(MADRS), health-related quality of life (EQ-5D) and perceived stress (PSS).
OQ-45
OQ-45

MADRS

EQ-5D

PSS

-0.37***

0.35***
-0.33***

–

MADRS

0.50***

–

EQ-5D

-0.45***

-0.37***

–

PSS

0.63***

0.35***

-0.33

–

*p < 0.05, **p < 0.01, *** p < 0.001.

one IR item loaded > 0.40 on factor 3. Four
of the total 9 SR items loaded > 0.40 on factor 1, one SR item loaded > 0.40 on factor 2
and finally two SR items loaded > 0.40 on
factor 3.

1 and the contribution of the OQ-45 in step 2.
The choice of measures to put into the model
was based on correlations with the dependent
variable, MADRS. The model explained 27%
of the variance in the MADRS and the OQ45 contributed uniquely with 8% which was
statistically significant. The EQ-5D also contributed significantly to the prediction of
scores on the MADRS.

Table 3 shows the results of the hierarchical multiple regression analysis to predict
the level of depression using different relevant measures to explain the variance in step

Table 3
Hierarchical Regression, Predicting Depression measured by MADRS from Health-related Quality of Life
(EQ-5D), Stress (PSS), Demographic data and Level of function (OQ-45).
Variables

R2 Δ

β

B

SE B

-7.70

0.90

-2.90***

0.71

0.10

0.25***

-1.01

0.46

-0.07*

0.23

0.57

0.01

-4.84

0.91

0.11

0.11

0.04

-0.80

0.44

-0.06

Employment

0.24

0.53

0.01

OQ-45

0.14

0.02

0.39***

Model 1

0.20
EuroQol-5D(EQ-5D)
Perceived Stress Scale(PSS)
Civil status
Employment

Model 2

50.05***

0.08
EuroQol-5D (EQ-5D)
Perceived Stress Scale(PSS)
Civil status

*p < 0.05, **p < 0.01, *** p < 0.001.

F step

90.25***
-0.18***
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In table 4 the results of a similar hierarchical multiple regression analysis with the
EQ-5D as dependent variable is shown. The
model explained 24% of the variance in the
EQ-5D and the contribution of the OQ-45
was 5% which was statistically significant.

The MADRS also contributed significantly to
the prediction of scores on the EQ-5D.
The interaction with gender did not alter
the picture with regard to the results of OQ45 as a predictor.

Table 4
Hierarchical Regression, Predicting Health-related Quality of life measured by EQ-5D from Depression
(MADRS), Stress (PSS), Demographic data and Level of function (OQ-45).
Variables

R2 Δ

Model 1

0.19

B

SE B

β

45.42***

MADRS depression

-0.01

Perceived Stress Scale (PSS)

-0.02

0.00

-0.22***

0.00

0.00

-0.02

-0.04

0.02

-0.06

Age
Employment
Model 2

0.00

-0.29***

0.05

52.45***

MADRS depression

-0.00

Perceived Stress Scale (PSS)

-0.00

0.00

-0.06

0.00

0.00

-0.01

Employment

-0.04

0.02

-0.05

OQ-45

-0.00

0.00

-0.31***

Age

F step

0.00

-0.19***

*p < 0.05, **p < 0.01, *** p < 0.001.

Discussion
We found that the psychometric properties
of the Swedish version of the OQ-45 administered by automated telephone technique in
a large clinical sample were good with regard
to the total OQ-45 score. However the results
for the different subscales were weaker which
is in accordance with results of other studies17,18,34,35. Further the total score of the
OQ-45 was found to predict level of depression and health-related quality of life in patients, beyond demographic characteristics
and other instruments. Similar to other studies in Europe and USA the results indicate

that the total score of the OQ-45 can be of
valuable use for clinicians and researcher in
the field17,37,38. The regression analyses
showed that the OQ-45 contributed uniquely
to describe the patients’ problems. This is
probably due to the fact that the OQ-45 is a
comprehensive patient reported outcome
measure that includes both the patients`
symptoms, interpersonal problems and social functioning. Comprehensive scales are
essential for assessment, treatment planning
and measuring outcome and the implications
are that OQ-45 seems to be a useful tool.
However separate use of the different subscales of the OQ-45 cannot be recommended
on the basis of the present results.
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The depression scale, MADRS, was also
found to contribute uniquely to the prediction
of health-related quality of life and the EQ5D likewise contributed uniquely to the prediction of degree of depression. The latter is
interesting in view of the brief nature of this
instrument as it shows the usefulness of the
EQ-5D as a patient reported outcome measure in clinical settings.
The large clinical sample of Primary Health
Care Patients is an advantage of the study
and the technique of data collecting of OQ-45
has to our knowledge not been used before. A
limitation is however that the sample is not a
random sample of Primary Health care patients. On the other hand, the sample seems
representative both in terms of gender and
education. The large proportion of women
reflects the gender distribution in the Primary
health Care in Sweden39 and other European
countries40,41. Also in terms of education level
the sample is similar to a large Swedish cohort
study in the Primary Health Care39.
The automated data collecting technique of
OQ-45 showed results similar to other samples where the data collection was made by
paper and pencil11,16,36. These results are
promising for both the use of OQ-45 total
score and for the automated data collecting
technique. Further evaluation of administering
OQ-45 by automated technique will nevertheless be important in order to generalize
these findings. Forthcoming studies using Regassa follow-up data may contribute to this.
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